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WD 2008/ 068272 PCT/ EP2007/ 063319 -1 ANTI BACTERI AL
QUI NOLI NE DERI VATI VES The present invention relates to

wmoosloeseabst i t ut ed qui nol i ne derivatives usef ubCT/@P200he53319

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

| eprae, M aviumand M mari num or pathogenic

St aphyl ococci ANTIEA CEBROAD CHI INSATKEROERDY AF IVEE

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

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

nizati on |n I cate

é@ﬁtmea@é of tretasiat Hisgasay. includiag butrhot [imgted ﬁéélpqsaéefdfpa@ser B
t %g@rﬁb lc8batedal Meh AWA Rk RBLMIREAERI0siT BICERSSS MAYSae, M.
@%{o 0% wor | dwi Réﬁ%ﬁg 1 t%glhlghesg burden.in the
v BB HEGOTS picixsaphylacpcql Qe SEERIPERFgls
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/ 068272 PCT/ EP2007/ 063319 -2 treatnent cones
inthe first 2 nonths, during the intensive, or

whamsess2ct dal , phase when four drugs are gi VEPCT/EP2007/063319

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

lLe
SRR ip e SR et g backEr PSR SRR B pationts
l’oecpme norgnfeetssusi Tﬂh@msto\ﬁernanhaomlmaann,airs;mrﬂnzmgnplmmds required

fnﬂﬁﬁteyperﬁ gﬁ%@ﬂp gn& ﬁ) mrn?l ‘Eﬁémﬁ%ﬂ}e@% tAglgcﬁent sterilizing

I'en ment an requenc

aﬂ@lrﬁ psthogensofcaipentdo g rfmﬂﬂéﬁeOftlh?é vgq%geextr%@hébmeﬁcm Drugs

GRAPhdigate cﬂﬁlp‘llﬁﬁce-l‘_t% I%Qulﬁﬁg'léfss iirfterfshie s'u @1"\7%%?! 110 aren needed
ci.depce of @g#l -drallgq % égﬁt ant rains or h

Gﬂave%ls Yo comepEthaldedier bR ) donilh trcment and the”

daiqacrgrofdrigAdniiBistratidnnosel d pesiidd thaterdatest biencfinst

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

ts]&%'i@ey | ~ T} S&tﬁ%ﬁ _IIL?&H{ 5iea?11 e‘an@est \goﬁd\%ﬁ? lafe eQufnmdered MDR-TB

second ese are often toxic,
exhsh SgSiAtang ﬁmﬂmwt Alpqtiye @mgé@tf Thﬁefoux-ﬁﬂugw@néwewe@aafi and

aﬂarﬁf)ﬁlemwfm fs nahawhenl Unkregttll and cdviab: TPadeahiteRttfeated through
nt| n he di sease, tél)-%Oduc

BBt Sttt SRR B0 RS pLAGEfipe” drugs. These
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

waBodoss2ng their |ifespan. The gl obal epi dem crOf/EFB07/663319

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

of multi-drug resistant TB strains WO 2008/ 068272

PCT/ EP2007/ 063319 -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
N T e

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

the aJveIar 0] es of he |u t )
B R SRt of Bt R M et Derculosis
Wh]trmltnded g iTsdcllof A frarcr pypivd @€ $-8 weestthahaost irhmh/he response cause

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

W®R0080682CDCCUS pneunoni ae, vancomyci n-resi st anPCT/EP2007/063319

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

20881t06 82 A rPCT EERAVDTHGHE B Btimidrobrat 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.

\WQ0G4/ GEIZISEMMOD&%@ WL 0 (U 7d 33 And| W ORV0I5r0F 5428 disclose
derlvatl tivi

e ShlRe Qb A S AR aASbb Belb Thgapacreria i
pabisular agaustddrondbldreréurd erlievad dsie SWRROD G | &5 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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substituted quinoline derivatives 1is described in

weoosne27f 2005) , 307, 223-227 and its node of BCL/EPI007/663319

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

2008h B2t 2riRGTicB2QA 63319 -5- growth of bacteria
m croorgani sms. The purpose of the present invention

is to provide novel conpounds, in particular

Slihlo Puifose efithg pirasohtiimecntien is/tatpreeds ndnaV comgpourels pngeercuiar

%ﬁbétlglgct 155]9%33@69&?{1%%' l%eg}'i%g pBOZJCf@BT‘PAh%iJ[iﬁg Bcterial growth

rla rra suc

ssrm il od ewico barderS: anh Blpp of ether baptatiarsyeh @b%@ﬁwcmné
t(?@@h@fo%&l Wa@fHel col uﬁd&?&ﬁ& frRAdPRAkeRI fhasd t%dtlﬁlent of bacterial
i. seases ul a ose ses ¢ use

(SRS Ui%i[;}i ‘E‘P?ea‘{ %%éfﬁ cgused %Wr@ﬁl%&%l& G%te%%‘i/ﬂt}ﬁﬁl a,
5%&ph¥b@ﬂ@pﬁ&&uﬁufQuﬁmec&kmﬁb&@mebtMQ%&w@ﬁ#ﬁMJmﬁu3ubﬂs
&mcﬁld?n%:qtﬁg Mtten[% dl aatls%gt%ng glilcsl? Sr?ge gr%%qstslls Lﬁ% dﬂ%eorcul%%s IWalns) M.
\bepisal, lenracaM. amivanehd. mwarinmum SUMMARY OF THE
| NVENTI ON The present invention relates to novel
substituted quinoline derivatives according to 15
formula (1a) or (SYMMARY®IRFHREINVEMHANY (1a) X
(CH2)g R R3 N R2 (ROUP R7 R6 R4 i 1b \\ \ (C}Qr

IR plosb iRio rdriso MR bHBe e YR GE SRS egling to
tformuyla Pz) & (@): 4:

R,
(Ila)

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, formyl, carboxyl, halo, alkyl, C,¢alkenyl,

Cyealkynyl, haloalkyl, hydroxy, alkyloxy, alkylthio, alkylthioalkyl,
-C=N-OR'', amino, mono or di(alkyl)amino, aminoalkyl, mono or
di(alkyl)aminoalkyl, alkylcarbonylaminoalkyl, aminocarbonyl, mono or
di(alkyl)aminocarbonyl, arylalkyl, arylcarbonyl, RR**Nalkyl,
di(aryl)alkyl, aryl, R*R*N-, R**R*N-C(=0)-, or Het;

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

e

Y
radical of formula wherein Y is CHy, O, S, NH or N-alkyl ;
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20 g is an integer equal to zero, 1, 2, 3 or 4; R is
hydr ogen, cyan, fornyl, carboxyl, halo, alkyl,

w@2008abseenyl , C2.6al kynyl, hal oal kyl, hydr oxyPCT/EP2007/063319

al kyl oxy, alkylthio, alkylthigalkyl, -CNOR 1
am no, nono or di(al kyl)am no, am noal kyl, nono or
di (al kyl ) am noal kyl, al kyl car bonyl am noal kyl ,
an1nocarbony| nono or 25 di (al kyl)am nocarbonyl ,

&yl al kyl , igslkyicaryhomyi] awﬂﬁaéﬂéﬂhabkmkyl Ooﬁu@ar 3y}, abHaskyl, Het,

aryl, RsaR4aN-, RsaR4aN- C(=0)-, or

hydrogen aIkonxy aryI aryloxy hydrox .<E§£%?péi

Slr¥gffﬁfhg%%% IE@t 1QRt ornd#g!mhereln Y Pg mwnw
©, 0, S, INW 9gqm‘a|aﬂ<1§m; ; V\D 2008/ 068272

RCT/ EP2007/1Q5§{3N@1 -Nﬁz, a%llhlﬁyfi H@YJakaﬁ myd L Y Hialkylaminoalkyl;

aryl - Oalk Fé/bk:ﬁhe@{ IEﬁalk aryI aryl -aryl,

Het , i’rl%’ [ i Wet or giel OF) kyl - O al kyl ~ or

m‘?emt IR. R%gahdnwdmctgemtmgerahﬂom to vREch they @(e:d‘tl-al;\,hd‘dl-ﬁrm a

aryl al kyl ; 13bKYEG AERNRE oupdloRlibyl A D08kl 5 3.5

bi cycl of 2. 2201ha8 F F &t g ort R&“8hd R

t oget her vmdnhydrm@omdctlflogleﬂl@pbdmtbylAm%Mttﬁ@lyém@yrldyl

att ached f%f(ﬁh?drcf @ﬁ‘a‘% in leh&&'h?&’rof H@'T‘AF Hﬁz%ﬁ&qﬂlexahydro 1,4-

conS|st|ng of azetid 2,3 hyd r0|50|n
t hi azol i di ex&zepjnylil, é3é tstfeléidf%tmrr@&y

hexahydr o- Idlr&zazlew@mlz 1]h@p<t?hnd1r @mkﬂdelhlén@t@maylnyéoh radical
hexahydro-1, 4 X

1203 4 ¢ eOPHPYAR LS FR AT P 3. 3P 4 substientsapieh gepsgituent
[2.2. 1 ]hepdepbndehtly fﬁele«:te@ﬁmdmlkﬁ’i; atealyloblkplghrbordchalo,
radi cal th'ilglﬂglé hydrﬁggséfﬂ% HMOt glo:}lb den(%l?'lkwanﬁno {mono- or

substi t uent i ndepen

from al kyl diteioaitiegikyl alklyitht,oaﬁlll*;mwlyalkhlaaldiyltﬁlloalkyl aryl

aryl al kyl , plfﬁégl Y opRddank QudstinAd Reh a[@m%yrt‘aﬁdlnyl optionally
dlalkylan1no alkglanlnoalk

al kyl thio, SalP%zW iwﬂqw\yﬁalkai YT o5 Ry Rpidingy g
' pad :Rd Id nylto gklﬂidr ikl thy nitelgsit hiot ©dvivitH ’(he? |ai%ydttached form a
yrro idin a ubstituted.w t
Dyt ayl “or VP ERY fbm Y REp el Bt int g R B et
ni trogen ateach MSWutethiﬂhayl atkylathiomghedefidmyl ar pyrrolidinyl
radical Se'ﬁﬁ%ﬁﬂl 8B§hﬁ gvg@gyﬁa&?p3|st|ng pi peri di nyl
stitu

e azi eac éd with aryl,
r bor‘i%et hepwarthe nrspe ptopy toratiphifhey lare @fgehashiarm

SUbSt |t ut egadibdl Reldét¥d Abkythe group consisting of pyrrolidino, piperidino,
piperazino, morpholino, 4-thiomorpholino, 2,3-dihydroisoindol-1-yl,
thiazolidin-3-yl, 1,2,3,6-tetrahydropyridyl, hexahydro-1H-azepinyl,
hexahydro-1H-1,4-diazepinyl, hexahydro-1,4-oxazepinyl, 1,2,3,4-
tetrahydroisoquinolin-2-yl, pyrrolinyl, pyrrolyl, imidazolidinyl,
pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl, imidazolyl, pyrazolyl,
triazolyl, pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl and triazinyl,
cach radical optionally substituted with 1, 2, 3 or 4 substituents, each
substituent independently selected from alkyl, haloalkyl, halo, arylalkyl,
hydroxy, alkyloxy, amino, mono- or dialkylamino, alkylthio,
alkylthioalkyl, aryl, pyridyl or pyrimidinyl;

R’ is aryl' or Het;

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

R® is hydrogen or alkyl;
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Rda and Rya together with the nitrogen atomto which
they are attached forma radical selected fromthe

w@eagpeszensi sting of pyrrolidino, piperidino, PCI/EP2007/063319

pi perazi no, norpholino, 4-thignorpholino,

2, 3-di hydroi soi ndol -1-yl, 25 thiazolidin-3-yl,

1,2, 3,6-tetrahydropyridyl, hexahydro-|H azepinyl,
hexahydro-1 H 1, 4-di azepi nyl , hexahydro- 1, 4- oxazepi nyl ,
R2, 3, 4- t@hﬁ@hydroisoquinolin 2-yl, pyrrolinyl,

r azol | p di nyl
§¥aﬁ$5§zol ﬁl g) k%ﬁ%??%y%ha%ﬁ*ngOIyl pyrazol yl ,
R azol yl , qﬁmdmﬁmnwkampyrlda2|nyl pyr|n1d|nyl

1azi nyl
gﬁ)st oA eg@&’ h&ﬁb@ﬁ'lé“&’e‘l%teﬁ%ﬁﬁgﬁ%ﬂgﬁq{agﬁ‘ﬂh{y BEén%@ﬁﬂhWor
subst i t uentictrahudioaprivhl| sach drisetoptional yrrubstityted with 1,2 or 3
hal oal kyl , sﬂl?s]ti@uen%r ¥l sﬁMitltued‘ﬂBgﬁlgKﬁdeﬁé{déﬁﬂ?ééiect@drfrﬁﬁp
nono- or dialk | thio
aryl, pyri dyfro Va\}?}‘?’lcﬁf?%ﬂ o, agggiq, gloélePr di 0, gy,
R7 is hydr @gﬂkeﬂ}&bptlo@ﬂl&)shbstmwdlw@thplhlem 11, halR8a1 alkyloxy,
hydr ogen o .A i& g Og&/G 272 %QT/ P2007/% holinvl
-7- RO is OX6" ﬁ Xﬁéscar WYRERP Y o P RIORE P%xy 811’ oy
- CH=CH N=; or RlohOfsrchylétybgémpcarboaykyl ar yl is a

cycle

e S A0 puIAR L SRR
subst it ut eaetwhmrozaapfé Wi cagh beipBpiionrd t%lbstéaféﬁ with 1,2 or 3

substit Uentsumﬂtﬁh@tsl BBRapd Rk Yein g litfehetlichilPRiected from
y.ano, nitro, am.no

hydr oxy,

07 51 eyl BGHORTAH. g8 it SRURO. BPPONES Py lamino, alkyl
substltute@aMmmhlph@myhgMkﬁhmajkﬂ¢dkﬁbkwhaﬂyxyl

gm gng%’Lgéyﬁylo%%DQrgxlﬁl’ atﬂ‘]lln%¥%8&r¥ﬁ %ﬂghnyl Het or mono- or
dlalkylanlﬁG@@ﬂwnﬁ@Pmbawvl is a hormocycl e sel ected

fii@m phenyl;g a%ﬂbém& ’het%ﬁfég}@l@@@l@ytkd %rn N— henox 1per1d1n 1,
t et rahydr onapht hy each bei ng lég pti onal YPI tuted

with 1, 2 G Hybmqr%%wﬂo cmraée%tw Hb’l Huranyl. thienyl,

i ndependentokyzo@d| B6k£E I rtﬁi?ﬂzolF?y G@'oﬁﬁa’zolﬁﬂbﬁldlﬂylﬁlﬁ\ﬁimldmyl
nitro, am n

el oal kyl PRTEPRLR PGP A o S A el Stected from

car boxyl , qambyhpkgmaohnmylpuhnﬂnbmammdmyﬂylbmmomuobd

mor phol i ny e Jix 298 IyfMBBotiézo lﬂ! Arkubae-B Bf?,ad'et‘l?g%%ahyl,
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;

provided R’ is other than benzyl;

the N-oxides thereof, the pharmaceutically acceptable salts thereof or the solvates

thereof.

Whenever used herein, the term "compounds of formula (Ia) or (Ib)" or “compounds
according to the invention” is meant to also include their pharmaceutically acceptable

salts or their N-oxide forms or their solvates.

The compounds of formula (Ia) and (Ib) are interrelated in that e.g. a compound

according to formula (Ib), with R? equal to oxo and R® equal to hydrogen, is the
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Het is a nonocyclic heterocycle selected from
N- phenoxypi peri di nyl, piperidinyl, piperazine,

w@yoosobseliz pyrazolyl, imdazolyl, furanyl, thieewEP2002053319

oxazol yl, isoxazolyl, thiazolyl, isothiazolyl,
pyridinyl, pyrimdinyl, pyrazinyl or pyridazinyl; or a
bi cyclic heterocycle selected from quinolinyl,
qui noxal i nyl, indolyl, benzimdazolyl, benzoxazolyl,
hanainsdxaadadnt obevapbiraZzRyildinghedainads (e p#ith R* equal to
QFQZOfK %nyl ; benzoth}enyl,

Y8ty é P SBRHISPTH B oxi nyl or benzo[ 1, 3] di oxol y! :
25 each nnnocycllc and bicyclic het er ocycl e bei ng

PR te t%nsdf kf%tt 1{ H ﬁlglu&e al;r’ h% 085l l?s%tnllgr s of the
e bt [ pogibl Mamer bl

eac stituent’ ntIy
W@FW&" es épkwta@ee ﬁW?ll}’b%Vnpr%é\lﬁd@dmﬂié ang Z&Fajéro lyhan

benzyl t he N oxi des thereof t he pharnaceutically

S%E Q& ﬁeh @%t@? %fo lileﬁfofiiﬁﬁaﬁﬁmmggf %hg?%&%férunds of

(fd)tax)ulm (Taf d)ﬂi‘()b) (S¢c foe ﬁrmmumﬂé or ROe® Wnﬂgnédlldrhﬁbefore or hereinafter

Ipnil‘lné/ rebge;aléct(eglc edI t§|tlilire§rae§%1(1:ne(16{ atLD Q Iorl]?;:l Iu & oef Prr{nhl% (Ira) RF gb} tgrough any

frimgreerbon or Ihetleroasun vmmopt‘%e Tﬁ@tathﬂpwun dpecoficd dhnifer example,
r ol

G1th Fga@qjs 14111@2??;1,%}12&& ?I% k})elfnﬂélvl T I’Q bz yI94- 1&1&9&?8%&%%

according to RO equal "to oxo
kGal to hydrogen, is the WD 2008/ 068272
PCT/ EP2007/ 063319 -8 tautoneric equivalent of a

AR SR REFOREHARCR SN SHEE PSS A eisdneides T ah by avached

&banyofﬂmSumﬁmﬂmm;mnhmclude all the possible isoneric
forms of the 5 heterocycles, for instance, pyrrolyl
conpri ses 1H—P yrrolyl and 2H-pyrrolyl. The aryl, [
Jihe pberndcsuticdlli noechiabletaltn bt inghtéonstl hetintistiye of h@remta er are

Heahl® &)ﬂ%@é‘ ﬂfésth&fa euftlgﬁlwdz!tc{i‘w@ |n@}1 t@}ﬁc (diBhd &SR sdiPforms which

I nst ance as nment’i oned @I(ﬁge ore or

ks epnpupdy acca@ngo@ farrpyla kksg of E?rmﬁ 65 pllefo form; eid acid
ralieioh sgltsafanfve romahrﬂ:d(ﬂy&)eaﬁﬁg (Hekﬂasé f'ﬁ’r@&ﬁhh@ét)tnﬁdﬁnﬂ@, B&ording to

rbqn]p terp rla if n t .0t her.wi P
SRiony (Bhor ShEUa T M ESaRRRR dehbn ronstaiBl TR, or
iekamplg Hydrohahcmmidmn Ipyftl,cu@.f hmlrﬂalzlmhg/ hc;ld,élhydmhliamm! achd, anlduric
ta@{a nitdi&eid kb d 05?1}1 A 1q id: %g%a?l(\j:p&tlds fétag dﬂid %%dt

ystens 1 ndicate e att ch
élﬁgiroesfyaqeﬁé agidi PrabAnoi¢ A4ig l'acttmld W@Vmidmesélm 4cih mglomc acid,

AGEERE @Qi'demﬁf%ict 1B FulBE hamadalelcrl, RhekRr8idokitric acid,
her ei naf f
methanesul omc acid, ethanesulfonic acid, benzenesulfonic acid, p-toluenesulfonic

acid, cyclamic acid, salicyclic acid, p-aminosalicylic acid and pamoic acid.

The compounds of formula (Ia) or (Ib) containing acidic protons may be converted into
their therapeutically active non-toxic metal or amine addition salt forms by treatment
with appropriate organic and inorganic bases. The pharmaceutically acceptable salts as
mentioned hereinbefore or hereinafter are meant to also comprise the therapeutically
active non-toxic metal or amine addition salt forms (base addition salt forms) which the
compounds of formula (Ia) or (Ib) are able to form. Appropriate base addition salt
forms comprise, for example, the ammonium salts, the alkali and earth alkaline metal
salts, e.g. the lithium, sodium, potassium, magnesium, calcium salts and the like, salts

with organic bases, e.g. primary, secondary and tertiary aliphatic and aromatic amines
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meant to conprise the therapeutically active non-toxic
acid addition salt forns which the conpounds

waewenai2ny to fornmula (la) or fornula (Ib) arePebER200D063319

form Said acid 20 addition salts can be obtained by
treating the base formof the conpounds according to
formula (la) or fornmula (Ib) with appropriate acids,

for exanple inorganic acids, for exanple hydrohalic

%ﬁd:ldas ﬂl&hpﬁflﬁﬂld} gthgtantiyel rp@@ﬂ}ﬂﬁﬁﬂn@ @@rdpylﬂylﬁfeptkhé (fdﬂiiraaut%amine
aci d or.1 ¢ acl

Siiors gt hind Biing' GedindeRuE APRIEA IS car | o
acisehropylapangodiern- hcﬂybla,mmaqiynohdma,cplpmdmm ingor plodl ghe,
gfé@gfh? aﬂﬁhg mélﬁ%lﬁ@h gpylatﬁﬁ S%{gﬁdyﬁﬁlgagﬂl@(gng%‘hﬁioﬁne and
amqeunollﬁ@tth@b@gauhf@nNdnqbyldD egeanee JHeinp & -defwxymethyl)-1,3-

Wﬁ@ﬁ@p hmabaﬁm@@ isflts, Bnd QlyN@sdhihent@s s@diAd, for cxample,
¢lam c .acid :injlcycllc aci d, pamnosallcyilc acid

é‘ nigenhysipe ad e Tepe conpounds of formula (la) or ( | b)
containing acidic protons may be converted into

tdg) %{:rsglﬁesra? %ecliléé glase %d(? ft | Ve1t S %lt[I]ls tcacl)ﬁ( %coglgftsﬁ%dplrntoaﬁg f8% forms
dy geeainecnamdthi mmpgawprleteﬂva&sr acithe phar maceutically
acceptable salts as nentioned herei nbefore or

herei nafter are neant to al so conprise the )
tIhe terpepharmasquiical aceetable salt ¢xe eomppitisgs therquatprppsy ammonium

agiey (queerrag) ztmfn@@mshlétbﬂ&%oa{%auﬁdm foi@htla (1@)“ Yo\ ble to form
;b c"t:l n‘g ?) si F %)rﬁ %tot%) 1@ m§ or &‘t% and an
griURD F‘B‘ic?le]ilﬁ asipRuweshal ¢ compeundiotdemid:

appiopiiste quﬁtrarnmnga@dne,,sutllnes domoamphe, sabptsonatih eulastikatd

galﬁﬁ]ﬁlgpd Jéﬁ‘éb%ﬁ(y%ﬁlﬁé ¢l k&Fcafb%ngthaflé}i Qléﬁ%hahde
IHdt@, 6a§<a/llhaé1de of Hhtcefogaﬁhh@hctfasgsmeély@odlﬁﬁ prrbmzyhodlde

Yleﬁ rds8iith b &oho lfehﬁ%r&cy%fédse%@mﬁdn? ARYISF thienyl; or
ﬁ{IZOB 068272 PCT/ EP200 such

aRfisECYgeRsiread frem (ﬁﬁr@a@r% Prieh en?%%}%bﬁ%hnm%ocychc
tahe biogulic Rttt ﬂl@y opﬁ@{ﬁlﬂ&f’oe sdbsmﬁltbd/ lvafi1ne or 3 substituents, each

SR E BBy SRR s FRBD SPYS AT apdanvt. Preferaby,
pho@uatathimag agontih 6l saileylhalidei ifhiryamameyith good leaving groups

b RHIVBANCA Sugh B eggl%mg?h AhOSomAb UGl flaec, RYikh I ne.

qurnol 1 ne ant I SO enzat
NRatingy L omaigh i imalky Dp-trianssutfqnieiper Axcwtqim ypmincghas a

@??igg&g@gé}lged ﬁ]‘ﬁ%rg@tb %ﬁﬁao‘éﬁﬂléaﬁ’l a@%ta‘-’tﬁé Eo%n‘(@rfo'ﬂs ¥R chloro,

h exa
i, G%ﬁ%%ﬁetag%.aa g gl& ¢ éﬂlé‘?‘%/ ﬂﬁrg%rgbly, the
chﬁﬂifEn@ﬁfB ib®. chiveiuh@eon bf chdidecdnrieantfradud®d usif yn exchange

trs%%t ment with an appropriate base or acid. The term
%ar maceutical ly acceptable salt also conprises the

quater nary ammoni um salts (quaternary am nes) which

tT'Pl% t&ﬂ%%ggorﬁérésfeg Eﬂwb@rétésaa)nd%leehtbe)d ?tfo% f@ﬂh@whﬁgftﬁ’é m

reaction asic nitrogen of a conpoun

fcemﬁemaiS(orf dormyyla (Ipkor Engrasbla & foppr spvelhpethe shlts theroof.
BiainPlRioF kit REBNA S GRd@fes, dI€hoRXa&Hdehe Rit:.

optionally substituted

In the framework of this application, a compound according to the invention is
inherently intended to comprise all stereochemically isomeric forms thereof. The term
“stereochemically isomeric forms™ as used hereinbefore or hereinafter defines all the

possible stereoisomeric forms which the compounds of formula (Ia) and (Ib), and their
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Cl. 6al kyl hal i de, aryl Cl1. 6al kyl hal i de,
Cl. 6al kyl car bonyl hal i de, aryl car bonyl hal i de,

whledo®beat kyl hal i de or Het car bonyl hal i de, e. g.PCT/EP2007/063319

met hyl i odi de or benzyli odi de.. 1@referably, Het
represents a nonocyclic heterocycle sel ected from
furanyl or thienyl; or a bicyclic heterocycle

sel ect ed fron1benzofurany| or benzot hi enyl ; each

MRORIAYS bh@m&@etawduﬁa beeplable daRS, 861aHE bepiRIb IOAtdIBMahdtibnal

bstituted w h .
giﬁ’B‘é'i‘u‘ Veﬁg}ﬁ‘/ por“ﬁ?ésp Q@S%‘T%er%ﬁeé%?}g‘&n? S%Wﬁ%teg gﬁ ghegpical
ldasigpatmhioficompadurats ydenotBy ek eniatiry of alt prssigleatt@eaihzimiglly
A9 id Bl 6al kyl halide. Qther reactants with good
' eavi ng groups may al so be used, such as C1, 6al kyl
tlp ppitigula FterpgaRis @plptgﬁg{l@ghavgihq;gf y$- -configuration; substituents on

rn@&ah@ﬁ esdlcf (pRahBY) saftMste Cladbalsknhy l@av*e%t!d@rr‘tﬁé uisf SNALARS -

at er nar m ne has a 25 sitivel
r‘fP’P gy aipn. PPé%‘gﬁ?IFQPH‘PHa;?SI g%ﬁ’ﬁ 66% %‘%r%no‘% (entgegen) or Z
i(achudeny t@eahemivtgnad said ddoble bond. I Ty leaaetiatteans, R, S, E and Z

acet triflate ﬁ#‘% sul fonate. Preferably, the
(%euvﬁaltér%ﬁ%%nlioaperam e cg%en rgl‘l on of choice can be

iStereeuhamentlly ssomeericdarnexefithe gempowsls n§ fordlaTthe and(h) are
%%bﬁbﬁﬁlghll&tgxﬁ({%‘a'té be eIn'BﬁacEa’ %ﬁhﬂ%? & e%?'tk%? veRSl] 1 on

forms mpound or. (Ib) are
SHiseceigl insFay afﬁéh%é |cpma§u1t<h@ £%rm1%a tpegrd 4D whigh aigp| es
@fer@@g&nfc@ny@u@re e.g. hydrates, al coholates and the
like. I'n the franmework of this appl i cation, a conpound
according to the invention is 35 |nherently i nt ended
tfollowiny CAS-nahlenslh@recniventian] Wier saneericogdnar eemters of known

aggorlgt% OP}HQ&&&QE{ Pre%&ﬁrlﬁg%qg@u?e? ahye er?ﬁoc[gg&]l {ﬁr Eﬁgned (based

e or erel na I Nes ‘a

p@@hbﬂeg@dék@lgg saswengecrufey rttvrﬁle\mv@&ﬁ -nuhberedivpualmgstepfthe

fokrabacdkad) Tae ‘éoﬁﬂi@)ratld?f‘&t thg' %cﬁnmel%ggéﬁg 687 4s indicated using
PCT/.EP2007/ 06331 N QX phar maceut i I

y
aelaldyn easrEptem (RS, R *S](ﬂr \[Qt 3 gwhebeh@s}scﬂ W@ys&gpcplgﬁed as the reference
fooimnet armr[azl* R ﬂ eﬁdwaa&s deaterdWith m&ﬁﬁﬁs:hlruﬁtly@aa [RE [S€) Wbl etes

gglﬁ;tﬁ%o algh glty t ogrdeﬁ]a%?g@r 13 ngefnfogz%lft %eti %11 (21 ra?cen?er in the
smcdccaﬂmhmmncﬁhctdnﬁgulrasomend thefsocamsl.cebtet 13 Ayalnd stenad descriptor would
%te %%&?ﬂ&péscé' F 5‘ ’%r § %yad?iaxit A Gsel: tl%gﬁosnmn of tlre highest priority

ur at stltue S On
(Splaﬁ’ﬂtﬂileélr Py )hesaéymrr@tré-‘dcarm aeingn ﬁwugasyétem hawmg thh éowest ring

GlufitbeOlis dbARSity AARALE BUhat d)cm Eosﬁ&ﬂm%‘ HRal gﬁiﬁgﬁ@t%ﬁhl'ﬂgd by the

doubl e bonds can hay
Togsydeh ﬁ? g%ltgpnaqaf tg%ﬁ@he% BPESHY Eﬂﬁueﬂﬁ enh %Eerasgmﬂ?emc

tcﬁ@bﬁ atdt icShe Bn@Rdstedm rélﬁ‘&val\@the poxiivn éfahahigaes (pﬁorlty substituent
6)]11 t% ?erlgﬁ]l%t he arc&)efnognna ?ifh ? 18 o1 311' {abl SO{JIE rf t%e n?erélq%lane
cloteroust )loyltlm lemgiedtem) ob &P énfnt a&:@dthwotﬁerr Bﬂdt hétheoogpa pddne

i .S ecial interest are those
E:dgir?pﬁggl% tg? gr%Jezrp(la) or (Ib) which are

When a specific stereoisomeric form is indicated, this means that said form is
substantially free, i.e. associated with less than 50 %, preferably less than 20 %, more
preferably less than 10 %, even more preferably less than 5 %, further preferably less
than 2 % and most preferably less than 1 % of the other isomer(s). Thus, when a
compound of formula (Ia) or (Ib) is for instance specified as (R,S), this means that the

compound is substantially free of the (S,R) isomer.
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stereochemcally pure. 15 Foll ow ng CAS-nonencl ature
conventions, when two stereogenic centers of known

w@baeloss2e2 confi gurati on are present in a nol ecedBEPBNT7/653319

or S descriptor is assigned (pbased on

Cahn- 1 ngol d- Prel og sequence rule) to the

| owest - nunbered chiral center, the reference center.
The configuration of the second stereogenic center is
indicated using relative descriptors [R*,R* ] or [R

ere R * ecified feren
P S, S T B PR EL LB LG P uncs
savaeiablyi st bt lgashtiddo ptRrcogS8ti¢ cemels cmthes stroemteewkichinay lead to at
' i . ?[ga! if the | owest-nunbered
lf |S#£Fte%lé%1{iégllrnc%% (tilfﬁg{enr?r%t ecurFSé' has an S configuration
and the second center is R the stereo descri ptor

VBl clmp Q@ncﬁ,Qﬁ%itﬁérqgrrﬁﬁ fal Bd' (1§ thay bé syn@hes%&i in fc fémeof
used : H’eIPﬂ“P ition of .the hlfghest rior

JRLEES, A TAEFTYS W i @ PRty erg%m}{q@ntt}qéepa[rﬁtﬁd from
$)yis tarsthérale lldﬂxgmtgl'aet ]krmmsﬁesdlhm 12150%111!1’@6 ITheirscemic compounds of

tgéﬁtegolg{ultﬂ le‘?ne d&%&/mﬂ(' ¢ corgverte&) t[ Ieoc%ﬁ%fepotngmgt@astereo meric
tshle fdving e gtagpion ovitht Wsmtablstcmr@ﬂsmd ovnid ﬂ@st@tehmerlc salt forms are
%E‘w%‘ggésnr[l{y %é‘réﬂf'eg Otﬁe a‘(ﬂgﬂﬁé b LR ATG f?%ﬁgﬁﬂ%?ﬁkﬁﬂia\ﬁ%n bRd the

g@élorlt substi t'uent
RNt sy gisdibericdihere ra@m I ey aliernative manneg olyepgling the

%ﬁaftﬂlm&ﬁ fBfmd dRth&eaipRInAps of citlet esrfuned a)tahdt(ng uli\l’dl@es liquid
stem or r Sl
e o e il mraﬁ)w&lwm 5o eRaHTe Yienchgmically Someri

dpey rhayc alsd be daivedferm thefamrmpcmdmgdmn:mte[docltehnsallyasm&erlc

| . E. [.at ed
R T
pteéfmp@@ﬁgallbfe Pscietably if 0 S%cﬁéw@weﬂm@eqols @lf:%reébwd Fergpound will
R %?ré ﬁes&edfﬂifrstté}@(g RQ&EE %{eﬁm&( of B&%aﬁﬁoﬁ hafese nfaid winst

pre rably I'ess an.1 %of the other |sorrer(s) Thus,

WHEHtageou R pRINY HRNHURGTIRREY Prig)stasting Malerials. £ or
instance specified as (R S), this neans that the

d bst.anti al | f .t ' . WO .

JO0RRaSIS BT PERR GO TRORRs 8 ot ()T et BRE) o sipris
ftlorseebapOhirads odlﬁcoi‘n(ulleb()lamc(ltgovier@ﬁ ctghen emtle@rovpds ab@everted into a
SQEAHO B AL AGh I BEY ToHorl ER S 6L EEGRARAL ¢ ormula
Alag peq @bbh@ﬁl@f@mgﬂh@m olethe ntesgrttﬁm‘cemuia@ gre igteriesl to be ernbraced by

GRIRALINEStheS inGidilogr formula (la) and (1b) may be
synthesized in the formof mxtures, in particular

racem ¢ m xtures, of enantioners which can be
St av-akidel fdmmftlwqﬁemotdiﬁpodndb hl@vmdmt afctonmmwﬁm compounds of

esolu edures. The .
I]ag?r n@f) W eir%dl oneh‘ gqr feivlgga nga 1arE§ mtro Ver%ms qar mqéhzteﬁ to the
@oﬁnb@bwﬂduhg di astereoneric 10 salt forns by reaction
with a suitable chiral acid. Said diastereoneric salt

forns are )
The compounds of formula (Ia) and (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
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subsequent|y separated, for exanple, by selective or
fractional crystallization and the -enantioners are

wo pdwenes2erl t herefrom by al kali. An al ternati vePOBEPBN7/063319

of separating the enanti omsr_L > fornms of the compounds
of either fornmula (la) and (I § i nvol ves liquid
chromat ography using a chiral stationary phase. Said
pure stereochem cally isonmeric 15 forns may al so be
@Qﬁmpl%ﬁbéﬂz&iﬁchﬂb@p@ﬁkéle%ﬁ@l’ﬁiﬂ rhll@ shbstRutsd eemﬁmmdpafdxync acid,

3E lo 0 n rg)o 1 E er | aot as’t arat rmtee acctic acid,
ﬁr% T 'i’ei%? Th P%TSE?FS 6B’fsa §Pb°r8 p%%ul% WY F%}
Riled lerdadyieyoxidesae. g pewitylihy dst-perexids.o feitabl ssodesity & d, fos exathnple,

g> r Webhols t%ega%ﬂﬁhgleaﬁh'ﬁztﬁghpé’ hﬁ&%&ﬁ%ﬁﬁe G f{o‘fuene ketones,
S

preparati on

a:eg/ arhuéfg@awayogéwwwckﬂ%bwn@& dehlpipmpptipanc sandrmixgges of such
nptehidksal s. 20 The tautoneric fornms of the conpounds of
formula (la) or (Ib) are nmeant to conprise those
conmpounds of fornula (la) or (Ib) wherein e.g. an enol

dn dw[frairﬁemk\bé tHie dp}ilf(’thtﬂblﬁ a cloeipoug! aueprdikedoahem@kntion is
11?116{1%1} tﬁr{%ejd tgacgmgfqg% élglrsot(o)oplc co, fernrlragle ng gggs g en%lﬁaq clements. In
phetaneworod ik @ppl_maeom,rat@nmml tlomioat, enparticed volyen @&tioned in
L-O8HAMR 4 cdth otuﬁg %céoﬁ‘éﬁﬁ%ed Rﬁlmuﬂ;rt?ag N’r e n&glsggsalplsotto & and

present co oun S are conpoun
dyotorrie PfiEes of Hyis elementpFithgs srRrallyGIeuRE eevaalically produced,

te@héd \gﬁh/n%tgﬁa[ ﬁ&ﬁiﬂal@dlefﬁré ah eso hdill? efri¢Hedtfben. Bop ag@édlzﬁdwhen
Xi de e, conpoynds a

DGRt st Qiep e AnB hegeeoed i @?%3“ 'Rk et Rh B8bor

fvﬂieh@mbng iamtationednit prodedtoodgo fefer todhy,ef€j NG, AC and mixtures

kﬁér \E}fletpﬁlhroggfﬂ rﬁe%ﬁned tlt s l}hﬁ?cﬁﬁtg(gd {ootre aNd N, N and

r| %d 'y
rr@latutr%rtgere@hewlsqnarwgﬁglsm@mad o ufl@frrﬁtgbétqﬂe&)r 0} '0, 50, 0,

(11@)18(‘9"515@ nAuARREQRIA: 3h& whH ANbLis PhentiPRED HT Gndstood to refer to
per’oxi d pr otgrl al € i norgani c peroxi des conprise,

f dn gxaéﬁiﬁ{“é Urgl/dfdgen peroxi de, alkali netal or earth
| kal t al d di d
f%&éﬁﬁﬁ%ﬁ%ﬁwﬁa B¢ iriop R RO BIRRG b EReaacomgpund

thpsrics® npere doyopes bflsneserahor@s]erfant, MONARDBIGBEZF including a

Pgir éﬁg%g gglfngglﬁléb g]tso ?Edg)(@gﬁlbglledb ﬂ‘é)%ﬂﬁ& %l?e?&ﬁ rogé( gf fhore non-

enzenecar boper’oxol

éa@oacswe tosrsdige hzemisp ke sbipe pioxd| its rad;lpdctwp efmomal Baﬁhﬁ erm
a%d%ﬁabeﬂe& coﬂﬁ 619?&0@50&%& aﬁ§r’ tSm oﬁ{dka)ék&bdﬁ{gqe%l%ﬂzgﬁ%) or (Ib), a

g ﬁ dr o- erOXI . ui tabl e sol'vents are
ol ﬁmé%@swbqa y acmfa@}e Saitdb\?éﬁofaqr@a%%lde &g thgicpbeict solwie
ttheedfl KaichkRyaaocar kagsone @acﬁoach@b URRE, Fdrek@MPR, a BorBp@lind can be

o M R A3 SBironss, For radioligand-
binding techniques (membrane receptor assay), the *H-atom or the '*’I-atom is the
atom of choice to be replaced. For imaging, the most commonly used positron
emitting (PET) radioactive isotopes are ''C, '*F, 0 and "N, all of which are
accelerator produced and have half-lives of 20, 100, 2 and 10 minutes respectively.
Since the half-lives of these radioactive isotopes are so short, it is only feasible to use
them at institutions which have an accelerator on site for their production, thus limiting
their use. The most widely used of these are 18p 99mpe 2007 and '*1. The handling of
these radioactive isotopes, their production, isolation and incorporation in a molecule

are known to the skilled person.
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In the framework of this application, a conpound
according to the invention is inherently intended to

w@oopnsse2 al | i sotopi ¢ conbi nations of its cheprdTaP2007/063319

el enents. In 10 the franeworkyof this application, a

chem cal elenent, in particular when nmentioned in

relation to a conpound according to fornmula (la) or

(I'b), conmprises all isotopes and isotopic mxtures of

trh &)Srl:c]iehl_aﬂm:ikli l;adﬁi'at:tgx%r attvatisiscaddtod i@@mlﬂhhé HQupof %1yd1rggenc,j carbon,
synt het i ro e eit her. W nat ur.a undance
SRR B S G mop s BisOapiSh o rPROHL s R BP3ERd from
whegroupptihpdyegen, sarbemtndimdoeni t i s understood to refer
to'H 2H 3H and m xtures thereof ; 15 when carbon is .
tre peitisnled the radjogctinedertepovdcicered doar the group, of THC, C3CF, 1, ',

1%¢ 1and> g X esr ald RO rofePBNHRIAJiIOMER e isdtope is selected from
mentioned, it is ypderstood to'refer to 13N, f4N, 15N
ahoeronp ot uHes Ctandr dof ; when oxygen is mentioned, it

Is understood to refer to 140, 150, 160, 170, 180 and

m xtures thereof ; and when fluor is nentioned, it is

un der fsdroodork of taf epplicationl 8Kyl kAFstaight ot ktauctesd shtueatebf .

%ﬁﬁéc&r‘%ﬁ? 4R ﬁ&\%’% AoR91 {6 Ei}ﬁ%ﬂ Q%&tgt LR at%%[igfs‘&[u%ted
| erently conprises a conmpoun W th one or noreé
ihy drogpriben mdi@gga‘dng frome3 &l @earhon atamd ; ot taeyshc siteratadf |

ih%io‘éﬁ’tibﬁﬂ rédlicdl ﬁg{biﬁg%h@toc@ BRI SonR a8 §‘§tr£i§ﬂlﬂ ¢ branched
I ab npound, “wherei n. one or npre non-

abell ed co ) )
salyradethydrecasiggdinalhappgdrone B ta 6 saroey aimes :oyhgreig each carbon
fa@shh eap%é ¥Rionaly QPREtutddywith eyatng[ mdrSJE}gﬂjl_@él{HﬁGder Sﬂmio.

onpo " 1,8 meant, .any co un ordin o fo .a
PrelbraBl liylyis S5 PS ghebrehed Fwaicl pydeasion sdichl iyine from 1
ttdn 6 rceibbn @tonasn, dHox cyldicfsatunatthleydrofarioon mdsel heatng from 3 to 6
X : _ . i .
SRR S0 LG Al b3 S0 A GRTHLE Mo
of Gaistlkylgsyma enitting radi oactive isotopes. For
PReteRblyd amgt isPhdigl NGhY IRFRPLIGHES, 1th BRYD hRRE pFBGERY Yethyl or cthyl.

ssay), the 3H atom or_ the 5l-atom i tﬁe tom of . )
%{bﬁ%%e%g BQ%PQW%% alkylgp af’ ﬁiﬁévlﬁazls W@ hﬁf?él%be?iaf:n% ﬁ?r;f;mafter is
(5 ealkploshitch esprS@n. i strtalghgor lEfEch)he? agtuoat hydeodashapdisal having

re C, '8F 50 and 13N, a 0 [ are
Hon t 55 caB5p bR BB an B ws b Tisih Ghu Pl 2-mggpyhcshyt
aautyl Genylrot dlse liles p ptafereddysubgidup o€ Ct bk ylas €+ dallya svhach

: . . o

SRRSO b ra St WSl &yt ok hay g Bk 1 10 4
saden afomsoiuchas Lriesample ngikyly cthylpaiepyl drimethplgethyl and the like.
limting their use. The nost w dely used of these

rel8F 99nmrc, .2Q1T1 and 1231 . The handlinpg of 35 these
T o BRE R S Gt Bl ot ooiogulied oUteh] irapghn g cerbon
iradiod] paviag ifiom 2 o & cabbe atohe coatatniknodoulilo boikesuskiak béadnyl,
san: 0 7 [ P6 - 13

050, YO0 SRR, FTAFTRIRE %0800 3y oo
dydipgabbn hadiead having ambdie, 6 carber aigey costaining a tripks/aad such as
R A R A0 v
ﬁgqu()aé@nhydrocarbon radical having from 3 to 6 carbon atoms and 1s generic to cyclo-

propyl, cyclobutyl, cyclopentyl, cyclohexyl

In the framework of this application, halo is a substituent selected from the group of
fluoro, chloro, bromo and iodo and haloalkyl is a straight or branched saturated

hydrocarbon radical having from 1 to 6 carbon atoms or a cyclic saturated hydrocarbon
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In particular, the radi oactive isotope is sel ected
fromthe group of 3H, "C, 18F, 12211123l, 5

WO 26B0d211 775Br, 76Br, 77Br and 82Br. Prefer abbgr/EP1067/063319

radi oactive isotope is selected from the group of 3H

"C and 18F. In the framework of this application,

al kyl is a straight or branched saturated hydrocarbon

radi cal having from1l to 6 carbon atons ; or is a

eyditdl Gagiag fioad 8¢b 6 tAbbY dtoatar iawyclﬁcasﬂuﬁaied o @bb edticil
or i.s a cyclic.

6 b d
s RrEa T FiRonp et R bl S supeing
éwﬁmmhbdntahﬁdhawag@hnlbﬁ)@cahmhadnsawhﬂam&meornmmecmbon
m%diﬁsoé}@[s@&ﬁﬂft@(pbvgﬁlong Qﬂngﬁt ﬁarl@ Eﬂot'nst @reqfer‘é?{ybﬂzﬂo% %10’ fluoro or

erelrn eac
shlose:iin prdiguiar tJhiO@yQirbeInyd me«;rablmh%@qlkxlilwylymb@x@lkyl which

F’§ @éfﬁteaiak ?rhoﬁbké(ﬂ di?ﬂna@osﬁbttamgatlgtikﬁr fRekadpis afheih t ®fh one or
car bon r ica

f 5t
F fiugroateme,) fp EG%HB?EI Zﬁ@%@i}% ¥ %trtﬁﬂﬁgiogttc'tyéi ,ﬂéii'i'i%o cthyl

fahd) the3ikeO 16 caseahdre nhat @rthalo ab@rie aﬂtachad:h) amaerllaﬂra)r &t gatkyl group

9%% fhk O(f) hm%%%llgl al%sf 6rt puo a)(er}glqv& 6a g}t rXayel%%tlilF same or

GW&Mcmmxylnethyl, nor e preferably nethyl or ethyl An

i nteresting enbodi nent of alkyl in all definitions

used hereinbefore or hereinafter is_ 20 Cl.6a

vh{iEh intgpytergembodimant relptghio Heompae 1é éorgathi@@\)t Qfdlb) wherein

hydr gcar bon r@qug&gaaﬁhagoﬁrpnaar4o 6 carbon atons
such as for exanp pyl,

S nyt - Ot ot iyl s 2 Sb L SRE Y . A
pref &'red subghydpgof, cginddbikyl, dasboRy], dalok ylkylyidl, gdlkenyl,

represents a étgﬂg%gbhg&a@5f%%&%%y§ﬁkﬂ59§%ﬂ%“hm pliylthioalkyl,

hydr ocar bon rad avin
such as for ej(‘ar?ﬂ)-lC&R g, mestohsrl dl(aﬂqyd))@mlno aminoalkyl, mono or

2- met hyl - et hyhicapgd C%atntﬁﬁoailkﬁealk 1%§rbbﬂy15iﬂﬁlofark%[ff‘a¥tﬁﬁ&a%n L

this application is a straight “or bran hed
hydr ocar bon 1289 eafilasl)anneaghany taea‘/lel%&laﬁ%wr%&nd

containing a H&RWMQHQ@nﬁ@ﬁpymdﬂ&nymhém&h% REROPEaY+0)-, or Het;
but enyl, pentenyl, hexenyl the |ike; . 6al kynyl
is a straight or branched hydrocarbon radical havi ng

fromR2 to 6 carhydmogat,cds/leontsilniryigxa tydiqglyembampitos uc h

as 30 ethynyl, alkPHER E}?ibxa){ EH{y!{tﬂ%' mo%%i géﬁkgl %}ﬁ?rfté?%%‘rolidino or

and the like;
hydrocar bon radi cal having ﬁig to 6 carbon atons
and is generic to cyclo- propyl, gyclobutyl,

cycl opentyl, @yafaicqhsmi«mmra t he 1 Anpuack Vis ¢hi0, S, NH or
application &, 0.is a substituent selected fromthe
T

group of fﬂ@@o chloro, brono and i odo and
hal o&Fky!l I s R afityll airglalcyh rnbrGalkdye dnd al i a-eliyl, aryl, Het Het-

hydr ocar bon radi cal having from1 to 6 carb
a cyclic saturated hydrocarbon V[)ZOOS/OG@%%?;fL
PCT/ EP2007/ 068B419HetD4alkeidHeahlk pla®iabigy] or orn phenyl,
carbgn atons g%wam&xﬁht&k§§turated hydr ocar bon radi ca
R’ is -C(=NH)-NH,; arylalkyl; Het-alkyl; mono- or dialkylaminoalkyl;
Het; or aryl; or
R*and R> together with the nitrogen atom to which they are attached form a
radical selected from the group consisting of 2,3-dihydroisoindol-1-
yl; thiazolidin-3-yl; 1,2,3,6-tetrahydropyridyl; hexahydro-1H-
azepinyl; hexahydro-1H-1,4-diazepinyl; hexahydro-1,4-oxazepinyl;



10

15

20

25

30

35

having from3 to 6 carbon atons attached to a straight
or branched saturated hydrocarbon radical having from

wd 2408/0682¢ar bon atons; wherein one or nore car bpCT/ERL007863319

are substituted with one or npse hal o atons.

Preferably, halo is brono, fluoro or 5 chloro; in

particul ar chloro or brono. Preferably, haloal kyl is

pol yhal oG _6al kyl which is defined as nono- or

pol %hal osubst i Qgtéﬁtktr@hl(ﬁais&ydmolﬁﬂz yesanpldazabiet tyl2.2.1]heptyl;
wi th one or

di f | uor onet hy?achrra‘{i{’a} ﬁ%l}ailéfe*{lw t“te‘iwit%g? #1 BT b dpHfents, each

and the |i ke. substitvastandaperddantizsclocted Iﬁahoalhylohalo@kyl

attached to a r

definition of Qﬁﬁ] %)661})111(@1 b _a%% élhg%%gg aIl H& %H{-'&? my o
be the same ofiatkglaging, éwll@fhthlo iOrXQ’ﬂlkB’htaH(B’ Bioakgyl, aryl pyrldyl
enbodi nent r ey a5@EmitiyR oggonpound of fornul a (I a) or

(1'b) wh sanlnte ereual

s aR P Egertogatbsﬂ Wil thggigogen o t%wgrdluthey 213 afgeed ohm a
hydr ogen, cyandicaf @ierydd, fraatieoxylp cdﬁaisﬂng @iﬁéylkhnyl or piperazinyl,

Cz_6al kenyl , hal |
al Fylaox;nym kgiiﬁg;jﬁﬁ%;ﬁﬁ:ﬂﬁﬁgﬁ l e&%g,mqll or pyrrolidinyl
am no, nono O Yy nono or

di (agkylam nagliul wuﬁh@;{ %&% iaeal tﬁ ar atached form

am nocar ony ) ITDHO or m nocar
aryl al kyl , arsﬁldtcé d from thesgy %mswypg of pyrrohdlno piperidino,

di (aryl)al kyl pip&ia¥ino, R BRARN, 448%%91%1% 3= dlhnyroﬂg@fhdol-l -yl,

AL AT I T T

di (al kyl') am nixxapydrodlH-djdrdiampinyl, lexaladieajd-ofazémnytul a,3, 4-

whe ' lel na:(y: S E%F'%hycpms%]%w_\n% L Dy QTH%LI %le%lRﬁTllgg%ohdlnyl

aryl, Het, Hepyra@hdgmikyz 1m1|d|@2@0.lmyh|2my|razohnyl 1rn1dazolyl pyrazolyl,

et - al ké'( OFDairisxFé,Qlyp rpyHHi%PI/ IpPIﬁ\)daz'm%ll wmeﬁgl Wrli¥hid wiazinyl,
i - =

di al kyl ani noaq:arginradlcaé@pp@ta, lyé;],lbsélrtl&;pd w&h 1R& %\HH“ ﬁ@stltuents each

together wt hsmabtetusmttlﬁ@@eﬂd@t@rgblte@tewﬁioahalkﬁgyalaﬂeyl halo,
attachedforma 3 e%lﬁtedfr om t he
i Ry EYS &6V

consi sting of *3 4 §1 &pno,Jpono- o 7 diailylamino,

t hi azol i di n- 3a1yy1¢h1¢ ﬂk}ﬂtkﬁ@aﬂe}ﬂrmy@yml»ﬂror gytimidinyl;
hexaﬁydro | H hexahydr o-1H -1, 4-di azepi nyl ;
hexaggdro 1, 4- o aze |n | ; VWO 2008/ 068272

PCT/ BP2007/ oegghygrogen halo alkyl, aryl or Het;
is hydrogen or alkyl;
R9 1S 0X0; or
R*and R’ together form the radical -CH=CH-N=;
R" is hydrogen or alkyl;
aryl is a homocycle selected from phenyl, naphthyl, acenaphthyl or

tetrahydronaphthyl, each being optionally substituted with 1, 2 or 3
substituents, each substituent being independently selected from
hydroxy, halo, cyano, nitro, amino, mono- or dialkylamino, alkyl,
haloalkyl, alkyloxy, haloalkyloxy, carboxyl, alkyloxycarbonyl,
aminocarbonyl, morpholinyl or mono- or dialkylaminocarbonyl;
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
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-15 1, 2, 3, 4-t et rahydr oi soqui nol i n-2-yl or
2,5-di azabi cycl o[ 2. 2. 1] heptyl; each radica

wopisoss2lit y substituted with 1, 2, 3 or 4 subspCT/BRIWT)63319

each substituent independentrd_selected from al kyl ,
hal oal kyl, al kyl carbonyl, hal o, arylal kyl, hydroxy,

al kyl oxy, am no, nono- or 5 dial kyl am no, al kylthi o,

al kyl oxyal kyl , al kylthi oal kyl, aryl, pyridyl or
pyrimdinyl; Bydr&dy, aald, anbogied Nenindj tbnd- hﬁ} dmaillt:yl@fgﬁm, alkyl,
atom to whi ch, t att

sel ected fr onﬁlatlﬂazgﬁs%lgﬁloé%’ﬁa@fﬁgﬂ%gl @] @%’ [ ?ﬁyﬁoxé'

pi perazi nyl, alkglokyswiissiyl, taotieetarionil, aroypholinyl, Het or mono- or

al kyl car bonyl r pyrrolidinyl 10
optionally su%s%?%%%g Pﬁp | al kyl ; R4a and Rya

t ogetiser wit hlstaImOWCV?l@gleqﬁera@ sedecigdi feom fhplengrepiperidinyl,
attached for meridia fll ﬁ@%ra%ﬁ'eeﬁrﬁﬂ! if f)ﬁﬁkdlﬂe 1rﬁfd@ietﬂyl furanyl,

consi sting of hﬂp%]]y[) o Hsﬂ yl tﬂla olyl, 1spotlﬁazo?zl pyrldlnyl

nor phol i no,
2, 3-di hydroi Spyrndmlhnyl, mira,zm}tl br p?@dlazchyln os-aydi¢yclic heterocycle

1,2,3,6-tetrah rld xah in
hexahydro- | H %t |aze mo 1n3§lh%u1}{%xa gﬁn@?ﬁXa%éimléa@lyl

1,2,3,4- t et rmdxazpsd,dmnm@bwolzfl wenzqmlylamiylu hglrlmsothlazolyl
pyrronI z

2%i ni dazol i nyﬁéégfdrgilygz ePlzoﬁpll)éﬁﬁl ?nb(fg Wb?enzog} 4&1dlofqnlyl of
triazolyl, pybq@PHyﬁd10§9Wﬂ fash mpnocyslie pid bicmhc heterdeyele being

pyrazinyl an doﬂt[dn@ﬁy BOUstitut &G Hth 1 aziblcabut@ﬁtwe@t@ adael substituent
substituted w sti nts

su
substit uent W&%&?@Hﬁéh& Eie}fcgeéidféoé? Bﬁlof khyf‘or a“%(')loxy’
IpadOddddr] is oltladrman tengyilal kyl , hydroxy, aI kyI oxy, am no,
nmono- or dial kyl am no, al kyI t hi o, al kyl t hi oal kyl
aryl, pyridyl or pyrimdinyl; R6 is aryl' or Het;
iAs se}q:yn{d oyrestingaindodinday irclatgs §p| a grmpgaind of R (iI@,) or (Ib) wherein

?)ydrogen ol & K¥do r%alﬁ) 0£%03 Opq R8 and RO toget her
orm the radical CH N=; i's hydrogen or al kyl;

dryl is a h%%?d@%?feeoélél toceky 1f¥o%ﬁrp419ny| napht hyl |

aenap hlt Ihy|1s ﬁ)ydraébni; ejiefnahBGﬂﬂhSJD aaigbhyil %al@é((}lfblgafk@l (1] 6alkenyl

optionally it W or stitu

each substi 26@% %glilaﬁgcﬁ %B‘é’bi‘ﬁ'gﬁoﬁ% G %ag?y %Xtyegl aﬁ%ﬂ%

hydroxy, hdhealkgllanG, 6aﬂi¢}ﬂ r-€=Na®R\ o amimom oronoror di(C_salkyl)amino,

di al kyl am ny

hal oal kyl O)(a%h ln@(?:‘Lq‘alr éﬂk%l : dﬁox?%@lzﬁlﬁﬁéf salkyl

1 6alkylcarbonylarn1no 1-salkyl, armnocarbonyl mono or

di(C;_alkyl)aminocarbonyl, arylC; salkyl, arylcarbonyl,
R*R™NCalkyl, di(aryl)Csalkyl, aryl, R**R*N-, R*R**N-C(=0)-, or
Het;

R’ is hydrogen, C;salkyloxy, aryl, aryloxy, hydroxy, mercapto,
CisalkyloxyCi salkyloxy, C;salkylthio, mono or di(C,; salkyl)amino,

?\Nﬁ

Y

pyrrolidino or a radical of formula K/ wherein Y is CH,, O, S,
NH or N—C1_6alkyl N

R’ is Cyealkyl, arylCysalkyl, aryl-O-C,salkyl, aryl-alkyl-O-C,salkyl, aryl,
aryl-aryl, Het, Het-C;salkyl, Het-O-C; galkyl, Het-C;salkyl-O-C; salkyl

O
or _§ : :N_(phenyl;
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am nocar bonyl, norpholinyl or nono- or
di al kyl am nocarbonyl; 35 aryl' is a honocycl e sel ected

wo cansiopszeny! , napht hyl , acenapht hyl or PCT/EP2007/063319

t et rahydr onapht hyl , each bei ng; optionally substituted
with 1, 2 or 3 substltuents each substituent being
i ndependently sel ected fron1MD 2008/ 068272

PCT/ EP2007/ 063319 -16 hydroxy, hal o, cyano, nitro,
&t no, nongsh 1Dg&ﬁﬂﬂc%6@ﬁyho al kyl, hal oal kyl,

Rt oy cartoy N R bl Mot Brls o imo-gs: o
nmono- or diiGil dﬁﬂdy@nm1n¢»@edab<(ymhl¢ycﬁ)[ﬂ-létl]h®t3d He‘n ocyoliar
hetgh (Rcycl Gc‘og%‘ﬁ{e? Giftdn LR Mi %ﬁﬁ%w}ﬁbﬁ)ﬁ{e% Qfelnéﬁached form a

pi peridinyl, perazi ne, raz
i m dazol yl ra¢1@ﬁléﬂ9¢ted fropy ﬁ;%roupcs:faa@éﬂ@g of aizgt@im}zlm yl,

thiazolyl, 7 ﬁ@&?ﬂ@ls@hﬂdol—l%ﬂrthﬁh@h’dm 3-@AyI 2 @td@aéhydmpyndyl

pyrazi nyl | cyclic hetero
sel ected f %ﬁﬁ%{éf%gﬁ %%mmqu E?WB&%{P. 13- ﬁﬁafaanw fexthydro-1.4-
Ben2|?Ldazmkykmnﬁmibaﬂﬂax&ﬂgMthxhﬁmmmspybzoIyI

enzot hi az enz ran
benzot hi en% A dfﬁzag)lcalckjg?géﬁeﬁ?y i (11’ | 21?0)(1& H]l é/rphohnyl each
benzo[ 1, 3] dacb&ailowionaéla@hbmmoéyvcﬂhl1c2a3ndr ‘bsuhsumeots each
het er ocycl Quigi Q¢ irfdl é Jé’ele%%sﬁdrge'& 5&% Bf\oé atky2r

3 substituents, eac t uent

sel ected f omtlksl C&rbOWdhwyaryléilkglkylohy b1y oxgikylpsy. amino,
provi ded R5nd1ﬁ> @w@lm amhﬁ;nmdno &&e?gumelylarﬁt@cegaukﬁg

enbodi ment f a (I

(Ib) wherei S oy FHSBERE etlbeh CraI DM C gy Do

is an int eg;qrerlelquthbpm@aﬂy ISﬁbstﬂlutedZvvltB (bkalﬁyl pﬁ@othnyIS)ptlonally
&3 bl keny o0t a2 i Bhoyr gLt

& asdRey | ox%eﬂ@l VGl thsy nttlhmggn atO(DltOG’athlytheh |atﬁcattaﬁlaﬁd®rm a

-GN R, @5’&1@8 sclfBBP fI@fn t‘ﬁb gﬂl %h&ytln) &Rilnyl or piperazinyl,
am noC 6a kyl, nmono or g am no ﬁ

Cl1. 6al ky! céﬁﬁbﬂgbﬁfatﬁfq#derh @’a »€y16a1k3§1ﬁi1 B?B@élr% mylrﬁmdrrohdmyl
or 25 di (C:bipﬁallldﬁﬁs).lwﬂtﬁ]t@@&ﬁtkhcﬁﬂylbl @kl CL. 6al kyl ,

YRRl AR Gy k%a}tod%é?h%ﬁ%are Tdpen
C1. 6al kyl oxydlcedlsylbctediﬁyhﬂhy grdupahoosiytingnaefipyaplidino, piperidino,

Cl. 6al kyl o;bYIigra-z% Iﬁydrlgﬁgﬁ’noc} tlﬁ@!n@ﬂh%ﬁh@ 2,389 dRisoindol-1-yl,

di (C1. 6al kyl
thiazolidin-3- yl, 1,2,3,6-tetrahydropyridyl, hexahydro-1H-azepinyl,

hexahydro-1H-1,4-diazepinyl, hexahydro-1,4-oxazepinyl, 1,2,3,4-
tetrahydroisoquinolin-2-yl, pyrrolinyl, pyrrolyl, imidazolidinyl,
pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl, imidazolyl, pyrazolyl,
triazolyl, pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl and triazinyl,
cach radical optionally substituted with 1, 2, 3 or 4 substituents, each
substituent independently selected from C,;galkyl, haloC, salkyl, halo,
arylCy salkyl, hydroxy, C;alkyloxy, amino, mono- or diC;salkylamino,
Cialkylthio, CsalkylthioC, salkyl, aryl, pyridyl or pyrimidinyl;

R’ is aryl' or Het;

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

R’ 1S 0X0; or

R® and R’ together form the radical -CH=CH-N=;
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Y 30 pyrrolidino or a radical of formula wherein Y is
CH2, 0, S, NHor NC.6alkyl ; R3 is Cl.6alkyl,

wa@eoosoks26al kyl , aryl - O CL. 6al kyl PCT/EP2007/063319

aryl - al kyl - O C1. 6al kyl, aryl 8ary| aryl, Het,
Het - C1. 6al kyl, Het - O Cl. 6al kyf

Het - Cl1. 6al kyl - O- Cl1. 6al kyl o O phenyl. WO 2008/ 068272
PCT/ EP2007/ 063319 -17- -4 is hydrogen or G _6al kyl ;
RB'is - C(=NydNin 2y l&lkyl6al kyl ; Het- G _6al kyl ; nono-

Rt G0 a0 £ RBLg Saeﬁe&?eﬂ?%aﬁmic'm}%ﬁ?@ﬁ%‘gﬂﬁmﬁen
atomto vmncﬂ'ahlydmyamnkfylad:atchbhmg opopmlly stbstadicdatith 1, 2 or 3

| ected f
zeseg . ﬁydr g?@%{t%ﬁts%%‘ﬂ&fﬁ% nzg,% éﬂepg\%ﬁfnﬂg'sél&ted from

1, 2, 3, 6- t ety eIy I yea, mtrqqémmamor% di€epilkylpmino,

hexahydr o- Id+6ahk§1r di, Qfﬁl@éﬂyﬂbf tionﬁﬁii&libéﬁﬁﬁecﬂwﬂh phenyl haloC; salkyl,
oxazepi nyl d[om soqui n

2, 5-di azablcdy%llﬁﬁl[o?y’zh XY ofd OXde 6all%y%xycarbonyl

1 1- di oxi daﬂtuli‘dc@f‘ﬁmnplh ﬁidrphdlmyB@(Crhoﬂd) oliradl‘lcgaﬂkylammocarbonyl;

tionally.s stltu ubstit.uents
e A substs % na cyc ele\év:t,]eg n%h yﬁenér:f oy h yf, a(c)enapﬁtﬂypor

Ol - 6al kyl | tmha@ona&itm ¢ach©elngallpkymaﬂa'r8bb$tyuted Ivéithol,, 2 or 3
aryl G Bal %M]!)Stltlt@ﬁ%r Lath subdtiedaH: %¥1h§¥1{dep@tfﬂeﬁﬂ\éselga%kgfri)&r

di C1 6al kyl am no, nono- or di am no
Cl. 6al kyl t rlwéroxzz;l b BRI a@aw_\mono or diC alkylamino,

G _6al kyl't mlgﬂk;ﬁahlbm Gauaﬂy@ sallé 1d3<|ypeq klicithlio, haloC, 6alkyloxy,
optl onal |y SrLSﬂ)bStl W th

optional Iy Bﬁ%lt{: lgydowcflwoﬁyly?@%éﬁrb%ﬁtlr A i}iq?ﬁéﬂ Hgtor

pyri m di nymonor oRdiCapdkRemimgetbbeyl; w t h t he nitrogen
gjem to Wh'lsc Q Egé/ycﬁg %e%{‘oc 81%%?&:&8& ofh N—pﬁgﬁ&%bg)erldmyl

selected from
pi per azi nylplperléab’h mmﬁ@i@?tllilq, @V@dl}’\lfmpbfl‘ﬂza JlmldaZOlyl furanyl, thienyl,

G _6al kyl caxboyml rsoﬂzgﬁfl'tﬁiaﬁé/llyl %otlﬁé(zrorlill ﬁi(ﬁ%‘l I%andmyl
optional |y substituted

t oget her w.pefwzma{éomrrd@@@ﬁ 8t 6?@%@@%@%@%%%@9@ from~
attached f Qlﬁfﬁoﬁnylf qallhs;adhnsj‘g gt @ dbdnzpmidb ey Igb&itpxazolyl,

const ti 19 9L ALY S0y DR 451080 Bl 00y

nor phol i no,
2, 3- di hydr dsaitincioy!; 135d1hydrd:ﬂ®lnaz[d)]4ﬂdioxm$l-qﬂbenzo[l 3]dioxolyl,

11 21 3, 6' t e
hexahydr o- %Wgﬁ%ﬁg@%%&nblﬁﬁﬁex a%%r ﬁ%e tﬁ%g‘” g‘%ﬁmuted
1,2,3,4- with [,20r3 substltuents each substltuent 1ndependently selected from

halo, hydroxy, C;.salkyl or C;salkyloxy;
provided R’ is other than benzyl.

A third interesting embodiment relates to a compound of formula (Ia) or (Ib) 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, formyl, carboxyl, halo, C;salkyl, C,salkenyl,

Cysalkynyl, polyhaloC_salkyl, hydroxy, Ci.salkyloxy, C;alkylthio,
CiealkyloxyCi salkyl, CisalkylthioC; salkyl, hydroxyC; salkyl,
-C=N-OR'', amino, mono or di(C)_salkyl)amino, aminoC; salkyl, mono
or di(C;salkyl)aminoC, salkyl, C;salkylcarbonylaminoC, salkyl,

aminocarbonyl, mono or di(C;salkyl)aminocarbonyl, arylC, salkyl,
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t etrahydroi soqui nolin-2-yl, pyrrolinyl, pyrrolyl,
i m dazolidinyl, pyrazolidinyl, 2-imdazolinyl,

wQ@z2@gneszet i nyl , imdazolyl, pyrazolyl, triazob@l/EP2007/063319

pyri dinyl, pyridazinyl, yrlnlglnyl pyrazi nyl and
triazinyl, each radical optionally substituted with
1, 2, 3 or 4 substituents, each 30 substituent

i ndependent |y sel ect ed fron1CI-6aIkyI, hal oCl _6al kyl ,

hal o, ar éb@flceﬁbd)ﬂsmRsahyﬂmgaéﬁylghl(_fﬁll)@#aﬂéw,, argITRAR N,
nmono- or di yhamn al kyl thio,

Cl. 6al kyl t Iﬁgékoéﬁé(g( @1 gﬁ%l pyridyl or pyrimdinyl;
R6 is aryl'is bydrbjm, cmmgomammmxnmmo@ mBedakipl, |

aryl or He en, I

0Xxo0; or Rsk%ngﬁgg§98“%uﬁ§g&?g% e ré%ﬂtgﬁdﬂéﬁgéh@ﬁ?nno
WD 2008/ 068272 PCT/ EP2007/ 063319 ?\.t& i s hydrogen

or C _6alkyl; aryl is a honocycle sellected from

phenyl, na@@zﬁhudnno@@@@@@meytor@lmatet ydm&@Mhysz,o S,
each belng &nﬁl ﬁ%iubstltuted with 1, 2 or

substi tuent tituent being |ndependently
6l ected f riofm 5allt3yommyclozhhyloaryuylasam,yl mylr(oyclgﬂky\lo,

- di I,k 1

opt L onai 1y “SUSSEIEAET Gld: AT e SR Lot o
Cl. 6al kyl oxy, halod 6a|ky|oxy*% arb Lw{r .

o of ditdCEamCsS A ony eyl e s
Rofrocycl e Sehie(h“@m fyanm Qhegil, zrﬁami@&i&}’l aryteralitit, hy|

or 10 tetr %P;MQB @n?ﬁﬁglhéﬁlyic %%HJS}I [‘&llé?y@tdrﬂnf’lle{ ¥et-Cysalkyl,

substituted 'w uert’s, ~ each
substltuent‘%é?ﬁ@é@%ﬂéﬁéﬁ%@hﬁﬁvl§b¢e6@§@ from

Rl e Bydroyans: Cl%”?‘?’i ARG Ry

5 a a a S £ 1= NOAS s

B Gal oyl oS C R PR R it gy

car boxyl , @iC6alkyldnoryCasabyhyist; amdrplo ocar bonyl |

2? H(ﬂsl nylto elt_’ge'ir v&g{h th%g trr(')g&? atoflf tocuxlgc they are attached orrn a

on

yl'am nocar a nonocyc het erocyc

sel ected f rf@dm{lsglh@tﬁ@ﬁrym tbegmipwnmstnrg qfe?r?r dlhryyltmsomdol-l -yL;
f'h per aIZI ne,thlaycnfd%l ¥lyi; nyB%Zt@{rmydrwrﬂw %ya{hydfdimwlepmyl

i eny X | SOXAzZo a
i sot hi azol 3’? ﬁygj%/q Wnlﬁ? 1%99%1’15 H?’ﬁ‘b}’ To- ]rya pg%eﬁwl dp2:3:4-
pyri dazi nyltetramyd@n@qam@hna ﬁeir ersgmyzdbecyeRJ[mthicbpfylomch radical

gce) nggi(gglo: & {tibnaqgl suBf 1|1t|e(r11 ¥v1fh I, Bd? of ll subs(ta’puen%] eacﬁ sulystl‘tuent

independently selected from C,; salkyl, haloC; salkyl,

Cialkylcarbonyl, halo, arylC,salkyl, hydroxy, C;salkyloxy, amino,
mono- or diC,; salkylamino, C;salkylthio, C;.salkyloxyC,salkyl,
CisalkylthioCsalkyl, aryl, pyridyl or pyrimidinyl; or

R*and R’ together with the nitrogen atom to which they are attached form a
radical selected from the group consisting piperidinyl or piperazinyl,
each substituted with aryl, C;_ealkylcarbonyl, piperidinyl or pyrrolidinyl
optionally substituted with arylC, salkyl;

R*and R™®  together with the nitrogen atom to which they are attached form a
radical selected from the group consisting of pyrrolidino, piperidino,
piperazino, morpholino, 4-thiomorpholino, 2,3-dihydroisoindol-1-yl,
thiazolidin-3-yl, 1,2,3,6-tetrahydropyridyl, hexahydro-1H-azepinyl,
hexahydro-1H-1,4-diazepinyl, hexahydro-1,4-oxazepinyl, 1,2,3,4-
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benzi soxazol yl , benzot hi azol yl, benzi sot hi azol yl,
benzofuranyl, benzothienyl,

wa@@sassryzir obenzo[ 1, 4] di oxi nyl or benzo[ 1, 3] di BRDEY1007/063319

each nonocyclic and bicyclic _hgterocycle being
optionally substituted with 1, 2 or 3 substituents,
each substituent independently selected from 25 hal o,
hydr oxy, C1.6al kyl or Cl.6al kyl oxy; provided R5 is
ot her t han t@emzyttoisoAuinblin-ad-yln ot i, pgrreybdehideoekdinyl,

relates to _a coppound .of  f or.myl | a),.or .(1 erein

0°i o' an | nednEs T EgYar-itigSTt GogBlindh bR R

i nt ege ][ equadzolyd, perdinylipyrRlaziByl pyldmidh;wl pywahiyyrand éngzinyl,
cyan, for

7 5a1 kynyl e SLHEgnal i lﬁﬂaﬁ@%&%gf QRS cach
C, 6al kylt ﬁubﬁtltue@t inglgpgagratky @Ie @lkyl, polyhaloC1 salkyl,

6al kyl t hi 0@h1db kg,yd{yafb\;kg Cﬁ@ll&l’dxy, gﬁjﬂglggzcl salkyl, amino,
164

am no, nono or algk(g]gﬁ]: %M&g%{k%m OX¥’C1 calkyl,

mono 35 or "ATPCPT
Cl. 6al kyl car RalkylkiaoCnaGiyl.cal kK piridyl arppaeatildnyl , nmono

d|(C| 6al kyh)a ocar bonyl, aryl G _6al kyl VO
08/ 068272 aﬁﬂrl’éﬁ’fgow 063319 -19 aryl car bonyl ,

R5aR4aNCl. éahydrdgendhglar i Biyl.eaylloyHetaryl , R5aR4aN-,
I@aR4N— C(=Qn dr?%ea'd‘?tc;w n%ll s hydrogen, G _6al kyl oxy,

Lyl , aryl ox roxy, nercapto,
(Bl 6al kyl 0%@10; 8Bl kyl oxy, G _6al kyl t hio, nono or

®* (a6t RBal deg)e&fé'tf&mthé(ra'thLCHEm{R& or a radical of
farmul a wherein QO_%F S, NHor NCl_6alkyl; R3
16 I

i’ G _6al ki hyd&gegc% aryl G _6al kyl |
aryll - O O _6ah kyhpcychr s}eﬂeﬁtedﬁ?airkphet@l (.ﬁa_pﬁmblkytbcnaphtyy], or

ﬁ: G 6a| kjt?tﬁa @éh%pkr@ G(R-CEJDGI | @ll{macffirosuggltute&lwnh I,20r3
hydr ogen, W‘wﬁﬁu@@ts Whl@}lbs'flt@t b@lyg linskepiydently selected from

aryl G _6al leylox aﬁa% 19 188, ¥¥ino, mono- or di C1 6alkyl)arn1no
aryl G eal byimosyd

YRR S N 7 N I S L

hydr ogen orc, Qllkgﬂakygalrboﬁ ahﬁnoc@fbﬂNyD m¥hiolinyl or mono- or

aryl G _6al lgﬁl(IC’l 6ahfyl)ammocarbc}/n 1; frono-or

aryl' is a homocycle selected from phenyl, naphthyl, acenaphthyl or
tetrahydronaphthyl, each being optionally substituted with 1, 2 or 3
substituents, each substituent being independently selected from
hydroxy, halo, cyano, nitro, amino, mono- or di(C;salkyl)amino,
Cialkyl, polyhaloC; salkyl, C;salkyloxy, C;alkylthio,
haloC, salkyloxy, carboxyl, C;.salkyloxycarbonyl, aminocarbonyl,
morpholinyl, Het or mono- or di(C;.salkyl)aminocarbonyl;

Het is a monocyclic heterocycle selected from N-phenoxypiperidinyl,
piperidinyl, pyrrolyl, pyrazolyl, imidazolyl, furanyl, thienyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl or
pyridazinyl; or a bicyclic heterocycle selected from quinolinyl,
quinoxalinyl, indolyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl,
benzothiazolyl, benzisothiazolyl, benzofuranyl, benzothienyl,
2,3-dihydrobenzo|1,4]dioxinyl or benzo[ 1,3]dioxolyl; each monocyclic
and bicyclic heterocycle being optionally substituted with 1, 2 or 3
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15 di G _6al kyl am noC _6al kyl ; Het; or aryl; or R4 and
R5 together with the nitrogen atomto which they are

wa@rdoaobed2 f orm a radi cal selected fromthe grecpEP2007/063319

consi sting of 2,3-di hydroisoi_ndol -1-yl;
thiazolidin-3-yl; 1,2, 3,6-tetrahydropyridyl;
hexahydro-| H azepi nyl ; hexahydro-| H 1, 4-di azepi nyl ;
hexahydr o- 1, 4- oxazepinyl; 1,2,3,4 20
t et r ahydr oisglextitione), be[bh%ubétlt@dfnt independently selected from halo,
2, 5-di azabi X Io[%. 23}31 hepty 1each radi cal
opt i onal ly § e G- A ] h6af<y<§<y,3 or 4 substituents,
gactidsUsisiothee titan tenddpendent |y sel ected from
O _6al kyl, hal oCI 6al kyl , G _6al kyl car bonyl, haI o
G _6al k dr oXYy, G _6al kyl oxy, am no
%gprt@anq@gqsémg 1), octgnegtg]el@qsttcp, pgompound of formula (Ia) or (Ib) or any
Ghb&ahk Mﬂe%yg mBatidned herddmelarbal kitd rbdin @m&@lﬂféﬂt wherein R is

yrid or
ngﬁrﬁ S oot Pt b R ﬁi@y%%ye Sl Enelis by
alkyrltad)laﬂ@ll asghigel dilaffyi)atiyt, h@lg@ﬂﬂl@, mqmsmaﬂarnd is hydrogen halo,
Ietqolaﬁ% roarllfﬁ%)%g rn‘;jlozrlF Y l dr%%uﬁar? tolgteﬁJ tPe a}lo I\/Pos preferably,
dﬂotw balal mmagwbknr btanme dO mpmsynt@forﬁaﬂ kcytrboxsb CRAdkwy&

ot ack o GOR L AkAS o ca ARy ??%ﬁr%" f‘*ﬁ’m&n‘g’ Aot
o Bemingalss!. BYRHSF e vinos sy FTRIMAGATDORSlBPBE o,

hinifdcarbohyll ﬁa:ywmm ki, R®R*Nalkyl, R*R*N-, R*"R*N-C(=0
gqglkg?hydr oi soi nd 1-vyl t hi azol | di n- 3- yI C0)-
1,2,3,6-tetrahydropyridyl, hexahydro-| H-azepl nyl,

Refithydeesting éknlszddiharztepliamy ko a bexpdundrod-fdrndH o dayepilbyydr,any

Jsu%%rg%%gl%\gog gg) ﬁ{eﬁtgqa‘%a%ff ﬁ%eﬁ?g 919 ?r{t&gssf %ﬁ rnboaQTeqt wherein p is

icahadlde dl i di nyI pyrazol i di nyI 2-im dazol i nyl,

2- pyr azoI inyl, imdazolyl, pyr azoI yl, triazol yI
ridin pyridazinyl, pyrimdinyl, razi nyl and
ﬁ\{ PIxD iR restm%a@ odiguntigiatesgp .aé;ﬁgwpyn% tlgt(keg offIphor any

3hub @oupthefeoft asSthbatiodcd @Rtenbefie s Mt&bhfli dntdtment wherein R? is

a V%en%%yﬁ%%lﬂ S em?y‘iﬁ,ﬁogll%%é’@} Pldlydé%é/elgypl 6611[1?'&?)81 v, Cialkylthio.

(Morﬁah foytiondyr, Kg,‘lls s Gajakdgstlangy GrefGabligyhethdokno, nono- or

di (G _6al kyl Yam no, G _6al kylthi o,

Cl. 6al kyl oxyC _6al k‘i‘ll Cl. 6al kyl t hi oG _6al kyl, ary

gyﬁqvagmh lmerq@wg g pnbpdigient RBigsdo aicgmpowtd ldprmile (RY of 65) or any
@M ﬂleréaﬁchzﬁmeﬁih?(&]@hlébgénbeﬁd bs ﬁfterkﬁﬂng enf®dirfent wherein R is
a yl gylalky{ ary} or etyln partlcullar Co 6a1kyl arle1 salkyl, aryl, or Het; more in
particular C;_salkyl, optionally substituted phenyl, optionally substituted naphthyl,
arylC galkyl wherein aryl represents optionally substituted phenyl or optionally
substituted naphthyl, or Het; even more in particular phenyl, naphthyl, arylC, salkyl

wherein aryl represents phenyl or naphthyl.

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

equal to 3.

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* is
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R8 and RO together formthe radical -CH=CH N=; R' is
hydrogen or Cl.6al kyl; 15 aryl is a honocycl e sel ected

wo cansiopszenyl , napht hyl , acenapht hyl or PCT/EP2007/063319

tetrahydronapht hyl, each beingy, optionally substituted
with 1, 2 or 3 substituents, each substituent being

i ndependently selected from hydroxy, halo, cyano,

nitro, am no, nono- or di(Cl.6al kyl)am no, d -6alkyl,
petcah Gﬂtlkﬁ@hkp’drtlcﬂr 15akdpeh @x ¥, 1Ry 10mGke B3)akydut Yy drogen or

carb I 0X rbonyl, am nocarbonyl,
‘@ﬁo%{ eﬁﬁmr&m Pr%ﬁfjllﬁg F( C i _6al kyl)am nocar bonyl ;
aryI is a honocycl e sel ected from phenyl, naphthyl,

%FeﬂﬁplgfePé/sltm% %mbB@ih{eﬁp%%&h% %%gyounggf: ngﬁfartﬁl) or glb) or any

opt1 ona tuted wt stituen
éabgrogmﬁ@t@f aementirscd dicraihsfrsn de Hitergstisng| cathodinent grhemn R’ is

h ] kaH@b-alﬁMaﬁﬁmondnt dliﬂk 1@m1m1kygq:m&v bie CIOE 2. l]heptyl or
G|k ek g B A el By hminoatiyt o
@arybmm l]liapgﬁahkgel inpyaruRORY lis -CEANBOOAHH Gleylalkyl; Het; or
ryp&po?% Het or nono- or
6'},pfyam nocar bonyl; Het is a nonocyclic
het erocycl e selected from N- phenoxypi peridi nyl, 30

QLIPQHI 'tlmﬁltere g o8 HmdRY F 9% ¥l a %dng}ZOQ?& oF Ydrmutau('iagwl(lb) or

| eny oxazo | SOX&Z
28 SHIZEOW) ghpre%% mentigped h ﬁvmybﬁ#oaﬁ: Wnter%wgfmwmr@nt wherein R*
RME iRA i’@dgemek witth@nidio Mﬁhtbﬁl 10 aﬂﬁﬂoﬁﬂéy he a%@ble%{t fﬁ&nfarrsurtal
nol 1.N ul nNoXxa A I m ZO

A0S B8 e e S e IRy 3t Ry ool Y thiazolidin-
Beylz il 23 hrictimbydrbpyrinBhzekaliyainy-1 /- e pngt; iceahyldro-B5-1,4-diazepinyl;
fedilursonanashy. fdoxma gt ReNgRL 7 oxol i
@ipﬂzabjnmlo[@ Xllbsptyk dtledlomdﬁﬁhlmmoz)l@ﬂm wphze@l@ﬂom@mzly

r’%:{tlgtgﬁggzﬂlﬂ6§§%8% 4(1: ts@o]stlﬁl.‘ré{g%t éatgH gﬂgsﬁmeﬁﬁﬁheﬁéﬂaﬁtl ééféajéed from
B s sl vt Pl BNy oMl e Aiage: Mg or

]tdﬁall‘qtlfilmhf(bt fog61 dnftﬁalﬁﬂbﬁﬁhd?m@ﬂ aﬂl@‘lt&ﬁcﬁ%lkiyﬁbx@ra n@nﬁlo@fkyl

ormul a er, eol. .

P R e %ﬂ%g)‘mheaﬁ@@ A PRy substituted

whitr &Ikl pysidyhordryoigedinyk pa ,an(hE.J5 tqge‘é]lekyfllth the nitrogen atom to
%Laﬂhgg gll’ekeﬂ?égﬁe(axf?ﬁn? !ﬁ(ﬁ (ﬁ)%lﬁe/ft@i grﬂﬂttjﬂ rqup consisting piperidinyl or
mlr(eaazyn»leﬁarég pubsgifujed wﬁh apétalkylearberi mmrahnyﬂzor pyrrolidinyl
%}596&9%11&1@&@@1 w1ﬁra}‘§rlalk37|['3 lin pélltl&yllar Rrf atﬁi KYiogXifer m fhel fitrogen
%?orrﬁ Itocvlé 1ac{1 they are atte%/cﬂec? ? ?’rrrll aorradlcaJ selected éom [cheef gergl?p lcglnsmtmg of
azetidinyl, hexahydro-1H-1,4-diazepinyl, 2,5-diazabicyclo[2.2.1]heptyl or hexahydro-
1 H-azepinyl; each radical optionally substituted with 1, 2, 3 or 4 substituents, cach
substituent independently selected from alkyl or arylalkyl; or R* and R® together with
the nitrogen atom to which they are attached form a radical selected from the group
consisting piperidinyl or piperazinyl, each substituted with aryl, alkylcarbonyl,
piperidinyl or pyrrolidinyl optionally substituted with arylalkyl; more in particular R*
and R’ together with the nitrogen atom to which they are attached form a radical
selected from the group consisting of azetidinyl, hexahydro-1H-1,4-diazepinyl, 2,5-
diazabicyclo[2.2.1]heptyl or hexahydro-1H-azepinyl; each radical optionally
substituted with 1, 2, 3 or 4 substituents, each substituent independently selected from

Ciealkyl or arylC, salkyl; or R* and R’ together with the nitrogen atom to which they
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10 R is halo, in particular brono. O R represents
fornyl, carboxyl, Cz_6al kenyl, C2 _6al kynyl, -CN OR",

wa@eoosoes2nono or di (al kyl )am no, am noal kyl , noPOT/@P2007/063319

di (al kyl ) am noal kyl, al kyl cardpnyl am noal kyl ,

am nocar bonyl, nmono or di (al kyl)am nocar bonyl ,

aryl carbonyl, R5aR4aNal kyl, R5aR4aN-, R5aR4aN C(=0) -
15 Afifth interesting enbodinent relates to a

eepekhel fbhnfaclﬁﬂﬁuhlése(eb&)i fioim thel@ro cofm@lytmg obgipaidinyl or

et b DAL G Sl ngn iy o Ronk! bR o pyrrolidinyl
'Omlemaéb’tsluh@ltmwﬁhrwﬂﬂmékﬁt es to a corrpound of

formula (la) or (Ib) or any 20 subgroup thereof as
nmenti oned herei nbefore as interesting enbod

whiyadith iteresting amhndogen relatek ya @%ynmunéldi;fwmml%(la) g1 (Ib) or any
@aﬁgrbﬁy{@gelro? Mégﬁl@gtﬁdhed(ﬁlere@@elwg QX l}(ﬁtf%gstﬁﬁ% e@?do&eﬁrliﬂg herein R* and
ul

?@ttﬂ%ﬂt%%zwlﬂs& S BFEIEER 2i0M} @r‘g%‘Plil ﬂg IR h%f@fﬁné‘l rafhé%l selgoted

a’romothacgmq) cm‘nsfsﬁngmir &elitliayl; Qr3- dlhgadro@bmalnyl y&&hﬁmgmo}epyl
% etr Q}ydgﬁ)g/}rlld n Eﬁ(ﬁﬂ?(rir%l %&eﬁ)rlﬁyé,r F}kcﬁ’? eﬁ—é? {é}lgdlazgpmyl,

Kahyldro baraxiagepiayl; G2 SG%tehyhydralsgqlmlolﬁlal Iyyl aryl, or
'je§ dlaE?cﬁ@yc'l 2 ﬁgﬂﬁﬁtﬂtﬁui ‘?rdlcgliifﬁh %)?t oh J{l hlré'dhcah OPtlonally

subst it ut’e opti ona

éﬁ?ﬁt@fe%mnbw, 2wh @%Wbsawmw %"‘ﬁh é@@ﬁﬂ@nbwﬁﬁmémt&y elcetod from
Slll@ﬂi :Hﬁldéll@d a‘lltﬁéh%o@'l HaRS, aenakyly hy (fr@bﬁ tal 4484 amino, mono- or
) I‘ | C
LTINS T M T A
[ak'gdnmbemhn}flamhbi‘ne}lly suBstiteted wtith dlkylepwsdlidingy| epliadillysobstituted
SR D SO AL R oAb
mﬁt@ee@tqnmg) whish dhayetie at\‘?ﬂ@éf:(éfqlimcﬁ iadicalesglegtedtfoorg theagoyp

r&bﬂglalﬂgmf%&&mﬁgz @'Hﬂ%ﬂi'ré‘[?&hddlﬂ' 31 Sfladoflad. SOIMOLA. of
f or nmul or a her eo

ﬁ%tfﬂhwéw@aﬂ@lpér léwé&rerle’f aéepilrmlelreéghxqﬁgf lélnbédi%amyl hexahydro-
VWBB@[ZBplB&I IlQ,3{‘@t&%§ﬂ1@@%ﬁﬂlﬁomlﬁP%@Qﬂdzféﬁﬁﬁdlap 2. Pfeptyl;
y icu
IR EG RopBainy s dp i iedt orpar G a o dgin 2. 3 or
su‘mmtlmntse cach sphbstitiau Ilmiepﬂeiehtyy seléctecefmoin Girbléyk balofgsalkyl,
el ate I
?{m@ﬂgﬁ% y§l Eﬁ& a‘éWéltCO ?’das msgfo aq%l% Ghoy- or
lés ieia iy bnone, raend- @ré@sﬂhkﬁ@némﬁﬁewkkﬁhtc wHEYEhie, R5 s
al al tC ghikylthiolD EHPk 104ryd ekﬁzﬁ Ubﬁ‘t%'aﬂ kubstituted
HetNg%N:HZG 115(3;/!{)i yI’Y'PﬂJ ﬁ’ &”y
gt h qg? ly sqlksptut W(Sh a 162 ky yrldy or
q)lyﬂhkdah@mhmﬁainkpalmcmr R“tundyélto@&héz ~wlhijth@phittogenatoen fonwhich they
ka)l?eg{l}l[alcﬂ%(g‘[r %rlﬁiiﬁél%l:e'c\:l[% R the E‘%upacltolﬁ 1sf1ngH§ft dzefdlinyl, hexahydro-
1H-1,4- dlazeplnyl, 2,5-diazabicyclo[2.2.1]heptyl or hexahydro-1H-azepinyl; each
radical optionally substituted with 1, 2, 3 or 4 substituents, each substituent
independently selected from alkyl or arylalkyl; even more in particular R* and R’
together with the nitrogen atom to which they are attached form a radical selected from
the group consisting of azetidinyl, hexahydro-1H-1,4-diazepinyl, 2,5-
diazabicyclo[2.2.1]heptyl or hexahydro-1H-azepinyl; each radical optionally
substituted with 1, 2, 3 or 4 substituents, each substituent independently selected from

Ciealkyl or arylC, salkyl.
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10 An el eventh interesting enbodinent relates to a
conpound of formula (la) or (1b) or any subgroup

wo besee278s nenti oned herei nbefore as i nterest PODEP2007/063319

enmbodi ment wherein R4 and R5fogether with the

nitrogen atomto which they are attached forma

radi cal selected fromthe group consisting of
azetidinyl; 2,3-dihydroisoindol-Il-yl; thiazolidin 15

*H Milrteehﬂﬂm?e.r@stﬁlg%ﬁl@b&l@{dﬁpwlété%ytb a cornpound of formula (Ta) or (Ib) or

ﬁgigk\%/ﬁ%é%) tlle%ogggo 1}18%[ cﬁ)}cii %eren%dtore as 1n%'erg'st1%|g W %% n¥e|n;t wherein R°
ls a'y #h-pagti quddmypiicioi |l optonallyl substRutgt with, ialdicaambirdyighliyloxy;
%é% %g‘??‘t O[%temllloptré)a%lgt %Bt?tg%ctdmlﬂﬂpegtg NQkh gydre 1ne1?a‘fhcular
E@ﬂituents each substi tuent |ndependently selected
from alkyl, haloalkyl, alkylcarbonyl, halo,

3%%59' éhﬁﬁ@yegr ox%nbﬁlm%tt Z‘?T?E%EPW Ofatptte)ﬁ% Hepor (Ib) or

ah ytht@wtqi thyteof ad hyhtidnicd ahﬂe)ﬂb,eforaﬁsyintermmg lehbodiyhent wherein R’
E@(ﬂgally substituted with al kyl, pyrrolidinyl
Y H%?Iy substituted wth arylalkyl pyridyl or
pyr|n1d|nyI or R4 and R5 toget her with the ni trogen
Pﬁbé&h 1n\f\@}b§ﬁltgteﬂﬁ§6dﬁﬁ&t %15@%%%5 dting of M}?A (oa) or (Ib) or any
sel ected fraom roup caonsistin peridin
épl?gpw th,eg;qof a%@@ﬁtlwggqcrqnme&je AP tr%crgetyllg ernbodlrnent wherein the
ablpb&Ry RabpoRhdef fofth ! (1) an® Whiedin RF fylydZdzen and R’ is oxo.
optionally substituted with arylalkyl; in partlcular
R4 and R5 together with the nitrogen atomto which
tAeyteanth istbtcaginecnbatimeat reltiscab cempentdadt formutn (lagor (Ib) or any

%ﬁ%ﬁ y[%ﬁlgfc'eioﬁiél&%nt?nedEﬁ%l%‘iﬂl%k&g las interesting embodiment wherein the

zosmdwgte@u@ychgpQOQ%nph@ﬁhvl or hexahydr o-
1H—azep|nyl each radical optionally substituted with
or .4 substit uents, each substi t uent

.Aq Bf‘éfﬁ’éﬁ%‘@h intgrestincaenbadimens claicr yo a B?mEQ%daﬂf Kgmuly, (lapar (1b) or

aﬁyi sitpré@oetker asznbllitlo'ile tlblelﬂt)lefd'r@ @ﬁﬁhte’it&sfﬁﬂﬂigteﬁlb‘aﬁinfdﬂlt wherein the
re. attached f |calﬂ§e ect.ed f E

sPEt iAo BRPRG BB ai R B R S RO, more

$uﬁambhuhedmwdcm Hmﬂbd al kyl car bonyl , plperldlnyl or

pyrrolidinyl optionally substituted Wi t h aryl al kyl ;
nore in particular R4 and R5 together with the

i eislfepnthimsprestinambonimentys apempaundeh derniug thapor (Ib) or any
ﬁ%r@ theRRF 8EMRHtidHe@ Mokt c8dre uP 1&&B§ir%te|rrﬂ%dﬁﬁent wherein aryl is

i nyl, exah dr
JrBl j PPy 2@“13%%&1’3; lghﬁnYE aalilw%fétﬁmwlth one or
eazc Rubssticlicnal sezpled drvah hylo, Brbsinilelteidromctdnol alkz] fod evample
ach suhstl i ndependently sel ected

AR SRR A RaTipb bRy, | MR Y e

together with the nitrogen atomto which they WO

8 Q@lﬁﬁ %telp 3ty ﬁrﬁ&gﬂﬁlg 33hRs t6 230 @utﬁltéﬁﬁlgﬁg Elg)' 5 @b) or

i cal ecte romtne ar OUE)(ECOI’]S Stl n
L@P]é étb&wmthe@pf apmpitongs Agicinbeke a%@tﬁg@stmateewownmt wherein R'

ﬁl§t|acedQ|n| ﬁhtsﬂ%mmoqigﬂmlm{égﬂ@rl% nyl6 Ior pyrrsolAl fll nyl

| Oha ed.w a .

e Bape ey SE LR 1k Gl e amg s semgpndSof foflmula
f(Iar) ot (1a) (slna)nb@t’ed(als ) llcovs :any
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subgroup thereof as nentioned hereinbefore as
i nteresting enbodi nent wherein R4 and R5 together

wowaos/0t42e2 ni t rogen atomto which they are attaededrioor/ma3319

a radical selected fromthe Q?oup conS|st|ng of
azetidinyl; 2,3-dihydroisoind
t hi azoli din-3-yl; 1,2,3,6-tetrahydropyridyI;
hexahydr o- | H azepi nyl ; hexahydro-| H 1, 4-di azepi nyl; 10
hexahydr o- 13 4- o%azepi nyl ;

1, 2, 3, 4- Bgfrapytepidsoqui nol i n-2-yl ;
= 4] chL'QZ 1] heptyl; 1, 1
- di oxi de- tROMoPhGl i nyl ; each radical optionally
substituted8wth 1, 2, 3 or 4 substituents, each
substi t uent independently selected from al kyl,

hal oal kyl , al kyl carbonyl, hal o, arylalkyl, h drox
a1 qun@gtyh 1n‘@fﬁsﬁ@g embw@meg‘f is thfi mek)f(pa:ﬁmpgun rmglg (Ia) or (Ib) or
dhak !!ﬂ}'%@lfﬁ MeRLK ?LJ, meﬁ’tkdﬁéh 'h@l‘eﬁlbeﬁﬁg ¥ fﬁﬂ@tﬂﬁ%lembodlment for the

al I oal kyl pi peridinyl optioQ
ére?aélf%%? a2 wefiwa%lpwy%r theyrertmsnd phy pacipral érrfsmn with a gram-
S‘pkiblﬁfvd: tutt/@ich grahi-fegatiyd Bddtatium, préfedPly Obacpyrtal Mfebtioy with a gram-

% ﬁﬂ#ar R4 and R5 together with the nitrogen

5?8 V? W they are attached forma radica
sel ected fromthe group conS|st|ng of azetidinyl;

tetrghgﬁg%ggég%H%Q%ﬂéga mﬁ agg%?n??X&do}ﬁﬁnﬁﬂ a{(la) or (Ib)
96 RAYIEDE tpupﬂhqreqf i fﬁ%}@ﬁ?@h@mﬁl@s@rw@ﬁl@ epgyting embodiment for the

lnaﬂluga?éﬁﬁf@ Bf Qﬂedw&m@nt&oﬂﬂfe%eﬁﬁﬁﬁfﬁ' bPh SAALH N At & it Wherein the
| a

ChrBRTHES AN ?%ﬁ o7 Iﬁwas 0 REREY: U PEgPttiabIFap qpe bacterium,
Sltu bsﬂtﬂctﬂut egram-pdssltlve BhcteBiuaf; pﬂefet&bllysat Ibaendsul/neambre preferably a
ha?o %15 hgg}rftthF 960 %gfﬁg%e%%}/dg aere gr{r:]etdleag dfﬁsrcl%%]e&:l]ieremahgr

aryl Ci 6a|ky| hydr oxy, G 6a|ky|oxy, am no, nono- or

N f:?;en%ﬁ %%h@fﬂt&@stm odﬁﬁ'?nq &l S8 a{(idn%auﬂg Gt f&ﬁ%ukaydla) or any

Cl1. 6al hi o
crbgawk irerasf wnestéﬂq@mher%laﬂfore Bh g}é@rpwnﬁﬁm@ﬂtm% 3fheyein one or
Sﬁﬂiétpréﬂéfafb alWo‘fﬂw@oll@@l cfinfiohk @ppleli nyl optionall'y

3§ S%SVH %“5%?&@%&%%?‘% r Rgrtogether

mﬁnhamhbxmuhmag&nba(maﬂkﬂomﬁqnh%ﬁmgmnmhybxyitached

];11%;; %lalgq lof ﬁ ygrﬁ}g_ﬁﬁi};:{y?q} 6&“%1 gr; e?rgp rﬁ:qqg ‘?ﬂ ﬁelr][lagatoghenyl
zasnbwazabpmvEIGWde 1] heptyl or
hexahydh ?eﬂ di'fa%@ﬁﬁhrb\éhlcu% &Ddrafet HOCCAlkyPRhSR riﬁ‘b!lﬁt’lcular

iagStltu d mnt of 4 substltuents each
%%?@9%ﬁ¥ty’ndependently sel ect ed fron1a|ky| or
ROW$ & NH)-NM@rHerml%alk;al Panbl 6udialkyRhiaculkyR5 toget her

B0 B 5 R T Bl Bt 2 G B YRR iR ol &
aii(éhmkyiyammh@mhmrmeyd}m 24V biépaylepitiet] or 2, 5-

R TR Sy AR ¥0h, ARPRN G RLHAERR Ghy yca
delgeﬁ@étfrpﬁu@mgsoupe:@eﬁstsnﬁo@ftmmm herabpdaddferspinyl; hexahydro-
ek @qt(ﬁgzef;fn9m2 LCHiabai |loég ﬁéﬂt@ mGﬁlllﬁﬂdmdéMHlomorphohnyl cach

2 %?8/ 0682 3%1 e tséjggé@gg'p%ﬁ S hient

Cl/ EP2
el gBte YéHB%’éi‘ﬂ i
flmidpblthc&n(lgl 3glected (rdbby alkyl, arylalkyl, piperidinyl optionally substituted with

alkyl; or R* and R’ together with the nitrogen atom to which they are attached form a

radical selected from the group consisting of piperidinyl or piperazinyl, each
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any subgroup thereof as nentioned hereinbefore as
i nteresting enbodi nent wherein R6 is aryl'; in

w@aoosioes2iar phenyl optionally substituted w t hpdEEPR2007/063319

cyan or Cl. 6al kyl oxy; nore Lg?particular phenyl
optionally substituted with halo; even nore in
particular 5 phenyl. A fourteenth interesting
enbodi ment relates to a conmpound of forrmula (1a) or

ﬁ&lbs)ti_tlﬂéd ]yv&marﬁuhgyl@anboﬁﬁspipaﬁdiaﬂdqi@@hbn@iagil op_tionaRll7y substituted
enel n r.e as. IntenestLng enpodl nent .wnereln I
AHBRRRLPHE At bt BLABH R hegReep a8 which they are
raghcted Sornoa sadiaurpaentel! Hémftbe proup cohagtingrof @rdiidimd; laxyhydro-1H-
u f [ [: r . L

?%?%fé@g??%%H%gﬁﬁ%?%éﬁ?%@??%ﬂﬁﬁ%ﬂ?%g Furlactgs gr 1.1-dioxide-
doippethelioyl: perhrradigal apapnabycsulpteriet nvitsl.i2s 3 ley d selepsiuents, cach
@ﬁ?sh}ﬁ?enit tﬁld@ff&ldeﬂ&y ﬁle%ite)ﬁ]tc ReRtd AR E Iﬁ@% Ak I,brﬁqs&) idiBMbptionally
rel ates to, a conpound, of, formula (la) or or _any.
§H‘Bﬁm%weth@éé@a%f i‘%ﬁe&et{%f‘érvg%sfl&weaétom to which they
lard gttaeBéd m?rn?rmﬁdflrmnbtemfmmtm drég coneiRpIngIobpipsridinyl or
conpound 0 [ a (la). seventeenth int.eresting .,
ERRBEHNG 2o LAYl Bhny S ENSRLROLL R RERY Gfrotidiny
(opbynadly subg@itang wsthisgylougelkyler eof as nenti oned

rej [ ' i . wWherein the
Egﬁg %%gi@@ﬁgﬁg%ﬁ%%ﬁﬁ%&%%ﬁggg§5§g4?§g§z in particular
Whep Bydoges i s al kyl, nore preferable Cl.6alkyl, e.g.
RELBWr4; An ei ghteenth interesting enbodinent is a
cogﬁound of formula (la) or (lb) or any 25 subgroup

tHéreof as nentioned hereinbefore as interesting
enbodi nent wherein aryl is naphthyl or phenyl, nore

DrgoGbR° W R LM b ST PB4 ARPP(RARShL MRt hEldor

ecatiphed edibiobeforepantereating embestimentathsl term fiddkyly rgpresents
& Kk QK Ynord Pef@XAR!, SalRBL Isayd B Yerm3R1AR1 @@ﬂrsﬁgfcsh

|ni restlng enbodi nent relates to a corfpoun
Pepmalos ¢akYL or (1b) or any subgroup thereof as
nmenti oned herei nbefore as interesting enbodi nent

S0 s DRt 0% 5 AhEb B
qbérpinhfterendicatgd ef a pirecdenpeu itidiagércbisomu) and hémy ipsubstantially
G5 AR5 £ oI AR i 1o s
two chiral centers, this means that the compound is a mixture, in particular a racemic
mixture, of the (R,S) and (S,R) enantiomers or a mixture, in particular a racemic
mixture, of the (R,R) and (S,S) enantiomer. Hereinafter, the mixtures, in particular 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.e. 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.



8 1 Atwentieth interesting enbodinent is the use of a
conpound of formula (la) or (1b) or any subgroup
wo besee278s nenti oned herei nbefore as i nterest PODEP2007/063319
enmbodi nent for the 5 nanufactyﬂe of a nedi canent for
the treatnment of a bacterial infection with a gram
positive and/or a gramnegative bacterium preferably
a bacterial infection with a gram positive bacterium
ARréfered Yorhpdsids adboedifs td thg pesybiadhvenkibn afe dehetedSonef a
compound of fwgmula (la) or (1b) 10 or any subgroup
t hereof as i oned herei nbefore as interesting
enbodi nent Pteg”t he manufacture of a nedi canment for
t he treat nent oﬁHa bacterlal |nfect|on wherein the
) , 3 % $§§ a 1Co < 15 1/
0 tluny particul ar a
grantyp | m pr ably a 1C0 < 10 .ilm;
) < 5 Wil; the 1CO0 val ue being
det ermi ned as desc d hereinafter. 15 A twenty
second interesting enbodi nent relates to a conpound of
formula (la) or any subgroup thereof as nentioned
[ S) i nteresting enbodi nent wherein one or
, al I, Of‘ﬂ foll owi ng definitions
apply : Rl S h%grogen of ha¥o; in particular hydrogen
br 0R S 8 IeMy, in particular
; preferably nmethyloxy; R3 is arylal kyl or
l Cy aryl G _6al kyl or aryl; nore in
mapht hyl or phenyl d 6alkyl; R4 is
par ti cul ar hydrogen or
ticular hydrogen or nethyl; 25

hydr ogen or éﬂkﬁ
C _6al kyl; more in p

R5 is -CX: MHQ; Het - G _6al kyl ; nono- or
di al kyl am nf ; bicyc 2. 1] heptyl;or Het; in
particular -Q(= NH2; t-G _6al kyl; nono- or
di; anm hQCi_~ | ; /bicyclo [2.2. 1 ]heptyl;
or R4 and R5 together with the nitrogen atom
to =—attached forma radical selected
from %1 sting of azetidinyl;
hexahydr o- IHthe- yl; hexahydro- 30
1H 1, 4-di az l; 2,5-diazabicycl o[ 2. 2. 1] heptyl; or
1,1-dioxide onor phol i nyl ; each radical optionally
substituted wth 1, 2, 3 gf 4 substituents, each
gybstltuent ndébendentl¥ Sel ected from al kyl

RY ?\ ‘ rfﬁ%ﬁly substituted with
aIk Or g? with the nitrogen atomto
whi ch™t hey aﬁé ed f radi cal selected from
t he group consg ag of piperidinyl or piperazinyl,

each WD 200 8272 PCT/ EP2007/ 063319 - 26
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substituted wth aryl, alkylcarbonyl, piperidinyl or
pyrrolidinyl optionally substituted wth arylal kyl;

w0 noopasg2rzul ar R4 and R5 together with the nitPODEP2007/063319

atomto which they are attachgd forma radica

sel ected fromthe group consisting of azetidinyl;
hexahydro-|1 H azepi nyl; hexahydro-|H 1, 4-di azepi nyl ;
2,5-di azabi cyclo[2.2. 1] heptyl; or 1,1-dioxide 5

t hi onor phol j . each radical optionally substituted

with 1, 2, 4 substituents, each substituent

i ndependent | HGaIkyI, aryl Cl1. 6al kyl ,
piperidi Sﬁbsti uted with C1.6al ky; or
R4 trogen atomto which

rma radical selected fromthe
tReri di nyl or piperazinyl, each
substitut ed WiHsh ‘& \»1.6alkylcarbonyl, pi peri di nyl
or pyrrolidinyl 10 ionally substituted with

aryl ClL. 6Kyl ; R6 is phenyl optionally substituted

g. chloro; R7 is hydrogen; g is 3 or 4,

Egigﬁﬁ conmpounds of fornula (1a)
ereof as nmentioned

' sti1g enbodi nent, the term

‘ ; \§ Cl. 6al kyl, nore preferably

A p—ter m hal oal kyl represents

pol yhal oC ¢H3_620 Preferably, the conpound of
formula (la) or (M8/ is a particular mxture of

enant.i oner s ereinafter indicated as a particular A
P TS SrrabCaRs ihhen e o nst ant 1 al Ly free
afN-phee dlidnenf, dplastecavicslbyrarcepipble skl theasd of hsolgamloaren.
of formula (1la) or (1b) has two chiral centers, this
means that the conpound is a mxture, in particular a
dapaicelap prefesredip@npands peeordgsio the aresSit Ryveatan ticspaipounds
13, 40, M7%1 U3e 18 | Ad Bak ({ceUtaBles %efeﬁ_ﬁlﬁ@}f)?a NOR%ddHhBreoBfa t he
%ﬁuggwand &S,%% e%?nth0ﬂ§rq?kbrelna jer, the mxtures,
iPRarsaacERiGa Y acqapiable salt dhgreofarasgvate theieob enant i oner s
are indicated as diastereoi somer A or B. Wether the
racem c mxture is indicated as A or B depends on
whether it is first isolated in the synthesis

protocol (i.e. A or sdddABMACEOLOB)Y Mre preferably,
e cB&@PQMA%Qer' % tb HITH %ti@h%v@ﬁréﬁ%&%gel %g?n shown to ﬁ)e suitable

particular enanti 6nmer (substantia f the other
dorzthe trepiics’ of 4 bacgaiabinfecsiop dpgleding 2 Hrycpbadiatiah infeciong
(pbﬁ)cuﬂ@lg tﬁ(\(@td@sféhé’e% |caé1§s@ﬂ‘ lbg rp‘i};\)thb@élﬁRc gﬁ@@ﬁh‘éte&s‘iﬁ%hcﬁ BeMycobacterium
conpound j.s the (R .S, , (R or : . :
ool iiiba S Shieq ety Ot B lon A tanisr 4. avium,
ar depradiaad Ve s, , Thhredht rveBidn thiedlbvereldtdseto compounds of

' I\S, . ndj I S
SR RS 1% RAMGPAFE AR e Pergloe lpalff o EBEBR Sl

thereof or the N-oxide forms thercof or the solvates thercof, for use as a medicine, in

group c

particular for use as a medicine for the treatment of a bacterial infection including a

mycobacterial infection.

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

infection including a mycobacterial infection.
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35 2) in the synthesis protocol and whether it is
separated fromthe A (A, A2) or B (B I, B2)

walc@ses2eni somer. WO 2008/ 068272 PCT/ EP2007/ 06BG1/2P2002063319

Preferred conpounds accordi ngy§.o the present invention
are selected from OHBr / \ CNcH3 NOH3 Br NH

AHBN-O/ /-NH Br / \ OHNJ I NOH\ 53 OHI H3 Br
NyNH NOH2N CH3 ,CH3 Br N AO/~J WD 2008/ 068272
PCT/ EP2007/ 063319 -28 AOCNH Br N NH OH/ I \ N \

IXc(c?orgiingly, 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
difficult to treat and difficult to eradicate from for example a hospital environment once
established. Examples of such strains are methicillin resistant Staphylococcus aureus
(MRSA), methicillin resistant coagulase negative staphylococci (MRCNS), penicillin

resistant Streptococcus pneumoniae and multiple resistant Enterococcus faecium.

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

strains.



10

15

20

25

30

35

i ncludi ng any stereochemcally isonmeric formthereof;
a N-oxide thereof, a pharnaceutically acceptable salt

wo besee27Dr a sol vate thereof. 5 In particul apCT/EP2007/063319

preferred conpounds accordi ngy§ o the present invention
are conmpounds 53, 40, 47, 2, 33, 18, and 34d (see
Tabl es hereinafter); a N-oxide thereof, a
pharmaceutically acceptable salt thereof or a solvate

Hlﬁlerc_eﬁl&)ouﬂ@ &W&@@Lh Kﬁ@éﬁ_ltio_'ﬂ‘@le @gjm@b aun dﬁti@cag@fndib&geﬁt&occus
the | nvent| e surprisin een .sno {.0,be
2 s apRiocor e BTSRRI s g qures
isnci asdfon gxaanpty oettacitler icsistantn$repi@ogccuspardis ENMREA )y

those di seases caused by pat hogeni c mycobacteria such

as Mycobacterium 15 tubercul osis (including the |atent
digrederggthe exissntanyention pse fielpienfo) the npe efoveampavnd of farmula (1a) or
It/}b),l il bﬂﬁnﬁl : e@l%d%bnwdemame slfjlﬁthfefe%% 61|nﬂhe INIOMﬁH& f&ﬂllstéllﬂéi‘&f or the
al so rel ates to conpounds ornmula (la)..or as :
gebpisa herret ersrisl eyl geﬁﬂ?l‘fﬁ%&%ﬂﬁl 8%1(“43931%‘&‘§éé?f5%ﬁ 3§ described
$atcimftet e tleohamufadthie dlaonddieanicdr fm thdes@odtntayf atiaeterial

Sircl)fl V‘r,zflotneS Hier %%finf gt(i)orn SRS £ §tarﬁ§qio§oicneandi/or% treptococci
paF%ICdP8P e agE A GUEd et AR P Ot e 1 eat RSt bt

a bacterial infection including a 20 nycobacteria

i Lon . . . | ‘
BN in SHShApeck 1 RIERF poTERh nRIGA ALY ficnt
phderreckEom; etk 9 adiseirpplinkstion, ingludiag pn gegtipa caused by
I‘stﬁhiyﬂﬁoé& %H&’foi ?ﬁé;ﬂ@{}oc@ﬂ wht&tc_oﬁan\s@d zﬁﬁnihﬁt&:!i*i(ﬁgfto ;zh%spatier%t a

a . e r ceuti cal] C oSl tl.ons er.eo
A e s B £GPPI e R B G
nechrdapgemthefioventibe. treat ment of a bacterial infection
i ncluding a nycobacterial infection. WO 2008/ 068272
PCT/ EP2007/ 063319 -29 Accordingly, in another aspect,
tWishaut beimgibonnpiooanydeepry, istttusdit diat theaativitsgo fthp atssenit
_%Hh{p@ﬁﬂdggieﬁ P BhitHioPSf the FKF@ATPAYRAGE ] AlrtidhaaL if®ibition of
i nc udlngka n&;obacterlal i nfection, which COHBLISE%
i hranlex agthed A& Havimdhinse.dnemRép Apdgelrcthe phibition of subunit
efdfeld Fy eorapiex bt thefF 1&0 &mmtah L3¢l 1@5@1@@@@@ gg ttedacteria by
composi t ) on or to t I nvention. .ln .addi,tion to
ERERASh ot B <G AR R AT TR BB tisuER. e
aoupoaidsgf ttlu:_ ftrheent inveEnn ao actne @l tllwsedmbievie ofighiahghe viability
%I‘eg&{ds ?ﬁio‘r et ﬁmchﬁniﬂ& BEFfFo ARBGYEMLG Pathogens may Dbe
classifi er-g

as elt rampositfrve of gram negative
pat hogens. Antibiotic conpounds 10 with activity

RicHaL inRRBn OWARh RS/ ol tV@t AN, 8 BrBsOR S8kipY endRahdI AL Rt

are general regar ded %;.haV|ng bro%d spect%un1of

PP SPiFhRErE PRI PR e CHFRaH MIPGPON ip LIS the
meidaleaar sach acicuteatitigaiddtd, irfeaivng 06 thcicvifARthusds, cye infections,
PRI %%t[ﬂevoeralbc%glttﬁrsluglll as infections of the teeth, gums and mucosa, upper
respiratory tract infections, lower respiratory tract infections, genitourinary infections,
gastrointestinal infections, gynaecological infections, septicemia, bone and joint
infections, skin and skin structure infections, bacterial endocarditis, burns, antibacterial
prophylaxis of surgery, and antibacterial prophylaxis in immunosuppressed patients,

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

Whenever used hereinbefore or hereinafter, that the compounds can treat a bacterial
infection it is meant that the compounds can treat an infection with one or more

bacterial strains.
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pat hogens, in particular against grampositive
bacterial pathogens. In particular, the present

w@ompossds are active against at |east one PCT/EP2007/063319

gram positive bacterium prefgrably 15 against several
gram positive bacteria, nore preferably against one or
nore gram positive bacteria and/or one or nore

gram negative bacteria. The present conpounds have
bacteri ci dal or bacteriostatic activity. 20 Exanpl es

Tns I 18T Hse rdfiellty AR LOA iy PG eaRarm ficatly acceptabl
exarephed, 8s activegogredient, enlmrwtlcalfymffeeum’mhwﬁ of a compound

a@é‘o‘}é‘ﬁlg%%the?fh&e%%ﬁc? aCI f;&fnd?é@d&)&lﬁ §1th8 '\E%HH{JI? Ay be-

é@mulqttrsémtwgm@mp&arrwﬁu@@éfmn@ o5 @h@msaatlon purposes As
%gﬁféﬁﬁﬁﬂé QBhH @m&%&ﬁ&@hﬁdy& cife@rall c%ﬁ@ﬁﬁh@né‘hsuhl’ﬂ;f hﬁﬁa;@d for

or. e catarrhalis; Pseu

f5}5§(tgr)§§:lahx ﬁ%}néSt ﬁ% PTSB"FS qﬁggnac‘fﬁaca COl’IlpOSlflOIlS of this
Eseheon, calnl cifectiar arﬁ)ﬁﬁlﬂmf ﬁhe fpart@lar compp@il ppsonially én addition salt

A e R T T Lt e S
rept ococci arﬁlcd? F gn¥t5ecause of

tph@mmb@vmll@ﬂmmepmi’oler @siigt whtchgtalmr maywhiechwalceratiotylof forms
géﬂdﬁ’g dn ﬁ@ f&h?gif rgﬁ% of ddstrid fortaﬁmﬁ{lﬁga!t%? EE%%Haﬁﬁéceutical

ospl t |ronnEnt once esta
Esemﬁﬁw@@nwe é@ﬁéﬁb@tm APHAY dosagrd PR spifabia, ity %@Tl‘é}tl% for
%@My&mﬁ@wﬁy &ny%%rﬁ&al(l n. F&tRb@blel 1@@@@@@

Rl AR R G e R

reﬁg)il(gtedmlclﬁm; ﬁd’r@txamplesﬁvaﬁ:c;l glyvols, dthe atbohple und shedfketiéhe case of

t@’%@?@fd al%rgﬂ/agﬁdng guéﬂ %g%%%ﬁ% ISB%@%_5§%§“ e%lm&%sén%ts%ﬂﬁlons or

PO E@ﬁ@@'ﬁhdﬁ&?ﬂ@cb%fsﬂlﬂﬁek@im dilyass, bibrichts,griedesnt

YR8 QR Qée%tsezﬁlBEiHé Fﬂ(é  BE LA ST BORUAR D 11515§ CERURE ARG tiblets.
pneunoni_ae.and St a ococc?az aur eus, |nc u

rBeeg%S@@ﬁf el Rphif 8&86&1&5%“% Ifés angh capsules 1168?6853 Shepnast

e dhitapicbhid dSlraI &xssagé adit foﬁhamhwhﬁmagdmlalphmsacéﬁmaﬂ«)am&s are
Eereflore g E entt %en otn al ?‘ elf 11

F&°Y¢ Ya?“‘é’b%i? und® BB AP ) S0 C%I‘F‘BS Wty Compﬂse

pleailaweatentat kabtliy lage ppt, atdugh sdidr mgrbrhemsszomxantpdae to aid

IEJ'O Fllﬁlg Iflﬁr 15951],11%1[31&&? Olfﬁué%[abiéqs%lutﬁ)%}s Vgt %rﬁsd'f? M bet lﬁ% are

rmaceuti ca
aféhl@le%lé :cmm@d COTRRISSH ﬁ%iﬂteeﬁp Iution. glh@oSﬁéﬁluﬂ% PR @1>6ﬂfea3f Salme and

FRHoSABRNon. AhjckfaBlelst§RhIBAS ma a@o %@%Ye%ﬁfe@'m vdh'?d(he&lﬁé on
i ncl udi n an i'nfection gaused (g‘t%q yl oc nd/ or
8pPopre diuid caiiierasueafngagents andhsdike .maéfﬁﬁ osf%ie Also
illﬁt\lﬁfeﬁia@eﬂsdifdd%trﬂ@ﬁep@raﬁehi‘l@ﬁlchfard ineded @ e @aﬂveﬁm shortly before
suffe ffrorr} or..at risk of, a bacterial infection,

g ot Pl

e 8¢

ecPPon caused by Staphyl ococci and/ or
Streptococci, which conprises adm nistering to the

@etpieﬁcﬂﬁg 8n the mode of administration, the pharmaceutical composition will
preferably comprise from 0.05 to 99 % by weight, more preferably from 0.1 to 70 % by
weight, even more preferably from 0.1 to 50 % by weight of the active ingredient(s),
and, from 1 to 99.95 % by weight, more preferably from 30 to 99.9 % by weight, even
more preferably from 50 to 99.9 % by weight of a pharmaceutically acceptable carrier,
all percentages being based on the total weight of the composition.
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t herapeutically effective amobunt of a conpound or
phar maceuti cal conposition 15 according to the

w0 noosss2on. Wt hout bei ng bound to any theory, PET/EP®07/063319

taught that the activity of tHe present conpounds
lies in inhibition of the FIFO ATP synthase, in
particular the inhibition of the FO conplex of the
FI FO ATP synthase, nore in particular the inhibition

qfhe%hbﬂﬂﬂiucbut?dal C‘orﬁﬁosithﬁl &y &‘dlﬁ't}ﬁlﬁlqy Qﬁnthfﬂlevaﬁbt_r@obﬁé'ﬁngredlents

nt has e he bac
B B a5t REicathobf L@PC%% ttiliafe 285 Ry pesita,
Theiltefyorgmgent vpaodityeaganting dgent, sorfpoamdsesivative, flavouring or
&%Eﬁﬁﬂt invention are active on those bacteria of
the viability depends on proper functioning of
FI FO ATP synt hase. 25 Bacterial infections which may

heis ek Rat9 aayaxﬁig%ow @%Hﬁulﬁ@"ﬂ?@&‘ﬂ%ﬂa?nénﬁ@hém&anﬁl%eutical
exanpl.e, centr nervougﬁsyst |nfectlons

)%1 er.nal
SRRDPHARAY G O?ar%eéEW Sagroladmminyafngnd gntfoupityofdosage.
andit dosagd fom aveeddeheréinfrefetsito phywitallyhidscestanhiad sustablo aeanitary
d%gaglgc]? f cactt c%nftall{nﬁlfgefptrle nsrm%fledtqql%nor aolf agt?\yel 1tné1‘681en9 calculated
te smdneft thneydemreaidhempﬁu@ctelff@ctsn asme.tlom esqbl th@teqnyed ract

é)ﬂgﬁgcb&'iﬁl caﬁﬁgr]' Rt #ﬂéﬁé&rdf shéf &t &&Q%T fords aTe tablets (including

strointestin t1ons, gynaecol ogl ca

|smré@ o1 efpded taklsts), éémuées PidReoavsT pesikits, W?fﬁ’fse sYnnepiforics,
Heftadle do 1dibis (&tsﬁktfehsllbﬁs hif e likensd s@g&@ga&éd ﬁihltlples thereof.

El“@%&éﬁy%%'ﬁ% o6 BBiep B RS Eh S e e R M o7 e, vary wit

ithneomoswpd cepsdd pat reidt of admintdtragen,ght treqinsnt @sged/amithe

r. :
RS Blra s ERENE AR 87 BLEAR. 1 R05R] SRR E R b
obpwdvdendhncempandacedingty e inyentients ahministared ateadily

t
e T 1P 08 1330 DRg g 13 20 kLR B
PCT/ EP2007/ 063319 -31 The invention also relates to a
ROk facd that ﬁfHUohﬁioﬁ@dsaofﬂhﬁﬁtﬂa crRYbi E@hﬁﬂ’a acrap faatli)&l’e%gamst
arri.er. as active in i ent ti.ca

Rt in@ e e oo B EbtY ™R bs SrURAGE RO G antbacterial
iageres tn ader tleéfectovghocolisat dectandiinfgetionst he i nventi on
may be 5 forrmulated into various pharnaceutical forns
for adm nistration purposes. As appropriate

ddafsberc: the nscseanenpiay alse relpteety ardmbiviestti(Rlongompound

sttty 16 MR iRY@®ioh.0dnd ( §¥§ﬁeed¥‘rﬁc% lovhcR AR RYBT Adadts.
drugs. To prepare t he phar maceuti cal conpositions of

this invention, an effective anmount of the particul ar

e podsst, inopition rmlolrylaie@ taagl dd)ﬁlbl(ﬁﬁ]tl(ﬁﬁd)ﬂ(a) 4 cormpouasl debrding to the
?I(‘Etl ieni ng ﬁ)dlnenotrnllsr 5 C alﬁ%ql 1e11 ll ntl ¢ aedamam (?1 c.

WRFRHE™ 6 SREPRSE QLT ST 1 RS BRSACISF PP & RTER
carrier may take a wi de variety of forns dependi ng on

tT'Pl% € ok QL 19%11?1’6%%%6@'%1’&1%@ t@&%'u&@gf i 96ml§195@1 rﬂhb éb@uncal

5 armaceuti ca conpaositions are

&ﬁnlpa$l oy pseedred dirpsthiaboap fer the Heqiment Q,flill t&fsteﬂﬁbmfectlon

A pharmaceutical composition comprising a pharmaceutically acceptable carrier and,
as active ingredient, a therapeutically effective amount of (a) a compound according to
the invention, and (b) one or more other antibacterial agents, is also comprised by the

present invention.
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adm nistration orally or by parenteral injection. For
exanple, in preparing the conpositions in oral dosage

wo ooosioeeamy of the usual pharmaceutical nmedi a NnpQT/ER2025063319

enpl oyed such as, for exanplezzwater, glycols, oils,
al cohols and the like in the case of oral liquid
preparati ons such as suspensions, syrups, elixirs,
ermul si ons and solutions; or solid carriers such as

S[th% FEER ratfl@b pthe kamipbilnd &bcbtdei} 19,thd lREmt&@ng,(b) the other

SnERiap el OV RG] Al SR B R ey B e i Sl g ggrson
csklllbti @ theeals Saichratid mhe thstaxacti d@ﬂagetmﬂlfmlserwmd)f@dlpsummion
rd%?én%@ %HRW%E{HE%&% ﬁﬁ’df 9&% H)SthQ E@epﬁ&? A%EmY Btder

ceutl cal carriers are

optibastasiay agamys byssd. thﬁeﬁﬂlsal%m@ﬁmn begepioesited, regseveri of the
CBhditiR b¥thk krestedahd ¥, igzm& SRnd&t 8kl Itlﬁlevﬁta@ﬁmm@ﬁ”atioﬁaﬁﬁ

in | rt, .thou other ,in red| nts, r ex
tgsn%{alopq*@la?]w&mhtw el Ba&dt e P}ﬂd@@? a%mgnsngﬂon as well

%9 bthict aRRdicafi@r thexatipkiaal maybekxekmg,@mag edlliknowwio thosé kidlled in
AL ik S RIROLS S, SRR Al Of BIHCARSAPRALYLLSLd or
Imqreast:@ dﬂ@ndmgpmrtm msponsapfl ﬁlestteawé spbiepfaand r idapanidington the
SS8 P HEDh Bl Syl PEULBIRLE ool SRR AR,
méftwpl@f @fﬁbahéfqt@rfgr RinEHCBr@MNAUBH AETIE ) O RS ﬁ%alother

%hﬁbzldtéﬁab@ééﬁ[ ﬁlay l#@r%e ffcﬁn I111Qub d 0f10 FidkPImaRAE Al dr FFda 1800 5/1,
endlnﬁton t dm nistration, the

PQEEThaEAu EBﬁPé ‘will preferably conprise
fron10 05 to 99 @6by wei ght, nore preferably fromO.1

eocgglé%gﬁlds aﬁ?&rg{ﬂtg t%?n 1H¥é£?1roﬁ aRll ‘a{e n%%l %ncié 8{He1o d‘g[lb%lgterlal

Ive | ngr e
Bgews 99y 9§ cwbylevlem g htnglermmar@tw@f@rtm may @fﬂr@@lamd in separate

%%p%ra{ibﬁél sOMBla Oty cEVENadrimIstr® ShettdRlovsr QBhalls o

wei ght of a .pharmaceutical |y acceptable
éa‘ﬂﬁfl@i‘ y- 3Bhugy the pesserdripvegsien lsp ﬁ@lafﬁa%%jpr@ﬁu%twenta&uag (2)a

Bﬁndi)zfccbﬂﬁh t@r’tﬁ@ﬁllvbﬂlt‘itﬁl aM b3 08 bPHBZ/Gher antibacterial agents, as
PCT n& 07/ 06

har ceutlcal 0
TSR TR SO AP S G b SRR 25 B tment of
hﬂmmNHMnnﬁhaomrt for exanple, a lubricant,
stabilising agent bufferi ng agent, enulsifying

age VISCOSItY regul ati ng agent, surfactant,
ﬁ%és)éhﬁli antibasterip] agealirvlrigh mey be spobinet with the corgpounds of formula

Qfa@ SE (18 Ar¥ fedMAMpRIARACtEQalla gérﬁb’ kaden h{‘tﬁe art. The othe{
OSI Tl OoNns n uni

ment i oned pharnaceut|ca
&agéiféewl AR OTRAE AR DI Ofits B oo ZEwa SuFl roratyel,
PEnidiEig eemlsjdnhétlajmagmnﬁ Qraftralsceplaiebpoeing isamisghtbetc t 0
p%@§|call crete units SUItabi as. unit ar

5otk PGB R RbRaPi S P ulle e b ke neapgnems
@rbcadtcmsemm@haedimntetrtaa‘y@mbsataeldydrqt@traQCbnﬁdalmbrat:mmes

%gﬁ%(?%?gcggﬁ%; %@fé&iﬁesesfufsﬁ Gl Nhﬂw?e%ﬁﬂ@, @t-f.l&rl‘eo‘ﬂ.dtep, ctaﬁ)%cyclic
nucleosides, blasticidin S; macrolides such as 12-membered ring macrolides,
14-membered ring macrolides, 16-membered ring macrolides; ansamycins; peptides
such as bleomycins, gramicidins, polymyxins, bacitracins, large ring peptide antibiotics
containing lactone linkages, actinomycins, amphomycin, capreomycin, distamycin,
enduracidins, mikamycin, neocarzinostatin, stendomycin, viomycin, virginiamycin;

cycloheximide; cycloserine; variotin; sarkomycin A; novobiocin; grisecofulvin;
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pharmaceutical carrier. Exanples of such unit dosage
fornms are tablets (including scored or coated

wo adsetsy? capsul es, pills, powder packets, WwaP@I/EP2007/063319

suppositories, injectable sotyitions or suspensions

and the like, and segregated nultiples thereof. The

dai ly dosage of the conpound according to the

invention will, of course, vary with 15 the conpound
Qﬁwrzﬁisi 1cbh&mfﬁlﬁy%u(i8° ﬁs’rkﬁzifgl1111|n§fnrocﬁléﬁs@f[sb pyienittigabs®atycin; fusidic

@)aqﬁ ﬁ ir?obac %? sease .ndi cat ed.
-ydoyRRepAely iy | sP%Fé‘t‘/ X S’Eﬁ S 11 be
obtalned when the conpound according to the invention

'S‘?e&ﬁ@aﬂﬁﬁ&ﬁ&e\g}ﬁ@ﬂ nﬁx%@' F%m&?%@ﬁﬂhg gllesgﬁ(‘t%ﬁ%bgl%s]of formula

rom
gh tIb) Qf@ foy Q}@ﬁlpdmleenfzﬁl@?m@ﬁlm (nor?éswmmwmg, @lnzathme)

eﬁi vapen®illiiqp d%!ésﬁnﬁj Bheﬁ%ﬁﬁmﬁﬁipd@ssﬁlﬂﬁ' Po‘:ﬂlcﬂhn

l nfect i
6’%’6 e@ &élfcwhw ]rﬁOBB‘é‘gt”é 4ny Sodagﬁaéﬁg?mgﬁﬁu grareidlin
effisod i \tﬁétlylcﬂkﬂﬂm:hurbﬁ@taeﬂ]luahodulﬁﬁ,eﬂt)xaaﬂﬁn sddiemediologacillin,
tgh 81oR L b B ol B0 p B 5 o8 P FRTBTRL el
34 URG™ 2575 R0r di ARG T hE T WUt Y on, - and b
eta@thmemlbamrheodlam tdbanpleldlmahychg@m@de Wmnmlcaﬁmnt
Ih Mﬁ)@flfoglﬁe ?n%ﬁecﬁﬁ n%eéeﬂ-hgleﬁl Qéfgélﬂlatcéﬁ{éldgly&?)ceﬁidroxﬂ

oun cordin n vent
lga@fl%éaeframduﬁ‘a@@wpwn R §ephaéqth@ss@dla1§1 &ephacetrile sodium,

%@ﬂhl@dﬁﬁsodﬁ@n BBﬁhd]?dh@cﬁﬁ@tcefaﬁYﬁﬁH lcompétsehersBliidbe Sefathahidle,
of a co r mac utlcal conpo t ion
lﬁ@dhydiF‘?Cg;g c@, ggluph &e 1?%’3%3@“8? C ax1rne sodium,
bafmcmblxmhe ]ny‘(frecdﬂ(bm cHupkanderae fidtomalsodiomp osftdzidime, cefoxitin,
%8&??&{12%'1@ %eiﬁte?ﬁla ﬁeﬂaf&yetf' %q%l'lll%lé”‘ %q& m’jﬁ?én%mf ?itféoggmaﬁgacycline,

red

ahiouistraaiclipalydroddendy d@lmaf@w Mgaqwlln@wméracychne
'n‘i@fﬁd'&glbl% d&adyéie, ‘fmﬁetparc eem@ﬁd%?lﬂufénﬁélﬁﬁgﬁtﬁ&h Al drochloride,

agents, is aI 0 .caonpri sed th preseént invention.
Woroubisineg Wmmvﬁ 91@ anagy i, L RFENYHE. geatanycin

?Elf&t@%dﬁbélﬁcﬁg)fmgda&? ﬁmlsm(dme@l tiBodtirBydimvRBiyeih saifdte( b)

e o0 er. cteri al ven

pasimtin R R Gy S P REE SR nSRduulat ERefyein A
ihggtomeycar B, a}ﬁanylcm,amsomlamdnetthmmmx adfatg (spaglaomlydm. hydrochloride,
L ESHENEY. 1AL, OS2l AEPENAS, OIS AP LGl Bhycin

ound accor el nvent
nﬁ@amcm%mlatagéeﬂnfigmyg@mosnmw Hacrfettyl@lw@dormm ikitpgamycin,
?@si At ctnl 6 a%gﬁcu{ l't‘)ﬂoﬁﬁvleéﬂrﬂdétlﬁfmfdla@amﬁﬁ’rp Qilédn%r&npﬁilﬂgs
e

atf ed, ende di’et
é)&ﬁlpmygfnrsarfgt?ng@ﬁacvﬁ@g goiin ér bagitracih &P?@Ew%fﬁtea he
mahitimwﬂaerne@ﬂfomemtsodmhﬁ eﬁiﬁd@zcmﬁ nﬁlﬁbﬂ‘ilmnitvﬁ@tmﬂﬂyc&ﬁ daptebmycin
qt er _nmedication.the individu e tak

sglf%vg,l \flOl&lx%ln entV1or%1¥]cm V&Iél?(oril Céla acf’j1 nor{1¥]c¥n tneocalrzn‘cladsta%n bestatin,

ose
Papstitey, memensin,tlajagocaly |S@lmmtrn}t0hatamphetesmh@tnlys'retmtalataynycm,

ST iR 1@1@1@]1{19% rlﬁféo cﬂ'locllnﬂﬁﬁl eghr%gﬂlg/g BnRiet he

response treate subj ect and/ or I ng on
thbrérOChk@aﬂ@»aﬂ%V@nh%p elipe Wy@ﬁ%’lnﬁnpfi%l@%l@r giicafiltine

Campapnicel, chiRRarhpidhanl phieR hk@dmyBin C, pyrrolnitrin, fosfomycin,

fusidic acid, bicozamycin, tiamulin, siccanin.

Other Mycobacterial agents which may be combined with the compounds of formula
(Ia) or (Ib) are for example rifampicin (=rifampin); isoniazid; pyrazinamide; amikacin;

ethionamide; ethambutol; streptomycin; para-aminosalicylic acid; cycloserine;



10

15

20

particul ar weight ratio for the present conpound of
formula (la) or (Ib) and another antibacterial agent

worgsnes2ge from 1/10 to 10/ 1, nore in particul B€T/EPDNT/063319

1/5 to 5/1, even nore in parg4cular from1/3 to 3/1.
15 The conpounds according to the invention and the
one or nore other antibacterial agents nay be
conmbined in a single preparation or they may be

fc@ptﬁblﬂn@tnﬁﬁkaﬂan@em@ﬂﬁé&etam@ 2nag140G6inG E)nbilﬂﬁorb@@}do loass such as
st er.e

?% ?i%‘mp? a@P?ﬂoﬁ‘i}%’ gat ﬁ%"%‘b?@ﬁ?a‘%\?&{?é%’ﬁé% Srerasites
mCa)lpieoduLdltasdownmnmﬂm@amtayomycﬁm ctafagp ol amoxymkﬂmrvg_tlt 0
DGl AamAIA: Ll AR R 1L B AT AN DA R i
| ne préparati on I 'mul t aneous,
989%14@ ]6‘136sequent| al use in the treat ment of a
bacterial infection. The other antibacterial agents
whi ch may be conbi ne it h t of formula
25 (la) or (Ib) are 85&%@&@%%%3@:“ al agents
known in the art. The other antibacterial agents
Cl‘?]trer%rP{nl%gun ta!CE)OII‘ 1 Ig(l\(.O tl%flnl:’ I}lslogﬁ? l acﬁe?a Iregpll{r%)alsr%cg Ely E? guccession
mésﬂﬂpaleadeﬁhahldspﬁdmow to;dmﬁl@liadmw:eiomc cephal osioori ns,
cephanycins, 1-oxacephens, clavulanic acids, penens,
car bapenens nocardi ci ns, npnobactamns; tetracyclines,
&rompoadeefiiapyelpi(e et (hhwherstyR ] iepresentsd (=NH)-NH., said
RBIPOE A GRFIgd8Sresdhivsd BoDInHeR (FdJPj’brf(Fb N, Qucbepepsles by reacting

S airor s strebh B iR B St froigudice n
Plesorveheraeitablo asrparcblas descxahplomértigt-A6( I-mothylethyl)- 2-
TR AL RS AN BRienP SR (135 G, 25 B ARl Afmice.

m Ci

p@py.i de awitiBPotics q:é)nt ai n| ng I aé bre I [ nkagespH /R "

acti clns i n, capregnyci nn\ ; (c?p@/

endufad d\n Mﬁ'f‘?ﬂn%hﬂ neocarzi nost@tigh L \(

st en vR?Jrrym n, virginiamcin; ycNohegi i de; NH;

cycl oserllIJIe Rvariotin; sar konyci n A; novohi-oci n;

gri seof ¥l n; WO 2008/ 068272 PCT/ EP2007/ 063319 - 34

chl oranpheni col ; mtonycins; fumagillin; nmonensins;

%yrol nit i N fosforrycl n; fusidic Rdgid; F RGOH R
(m- hyleo h@myl )gl&ci ne; D phenyl g i D&, N _NH

eneg\fage TG ANt | biroties whi chij be corfbi e Y

wi t eset conpounds of formula N PR (1b) N,

are ¢ %) ampl e benzyl penicillin (pot assi uy Br ocai ne,

benzat hi rp-‘e) phenoxynet hyl penicillin (pot 3ssi um,
phenet hi Ilbl I | n pot assium propicillin, ca{Ibﬂénl cillin
glﬂl sodi um sodi um i ndanyl so odi u
EROHPES ¢f ﬁnulﬁu(lca)r% (TWican alap 96 @rqpﬁxedrbéftrﬁwmgIapﬁntennedlate of
$@Idﬂuilmllloa<)&ﬁrl(lll-lb§1w$tﬁdh Wierriddeat@ 6f forndlaS0d) atbrding to the

| f 1 ucl N 'l
RGBT s8R T ot um amoxd oi 111,

ciclacillin,
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10 hectacillin, sulbactam sodium talanmpicillin
hydr ochl ori de, bacanpicillin hydrochloride,

w@roos®es2it i nam cephal exi n, cefacl or, cephal ogh@TEP2007/063319

cefadroxil, cephradine, cefrgxadine, cephapirin
sodi um cephal ot hin sodi um cephacetrile sodi um
cefsul odin sodium cephal oridine, cefatri zi ne,

cef operazone sod|un1 cef amandol e, vefotiam
hydroqhhorldeR cefazolin sodium ceftizoxime sodi um
cef ot axi e sofli um 15 cef menoygi me hydrochl ori de,

[ xone sodi u g{ta2|g4ne

cef oxi t {|n tazole,F ceP 2oy R apexet»  (la)
cl avul a &N M penem aztreonan1 t%tracycllne
chl ortetracyclin& hydrochl or i ﬁ/

denet hyl chl or t@t4)acycl i ne, % étracycllne

nmet hacycl i ne, doxycycli ne, rolltetracycllne

m nocycl i ne, daunorub|0|n hydrochl ori de, doxorubi cin,
aclarRQ|C|n Rkananycin sul fate, bekananycin,

tobra Tin, entamycin 20 sul fate, dibekacin,

£in, ribosfjamycin, nepnycin
sul f at nyci n sulfaﬁen\g%?i C|n—SH+#aie (Ib)

di hydr gin, deStonycin A hngonyC|n B,
apr anyci n, S|soﬁﬁC|n netilmcin sulfate,
spectlnonyC|% hydrochl ori de, (&$trom cin sulfate,
valldanyC|n|”%?suganyC|n pol yoxi n, blasticidin S,
erythrony0|ﬁ erythronycin estol ate, ol eandonycin
phosphate, tracetyl ol eandonycin, kitasamycin, 25

11191312 %‘L? 1n R]b tﬂf@yocf'arkmt&‘t}i% ?Q%eéwch\ég rf{pee%lﬁl?le dusP]?ropxél aming, and

grsaﬁﬁltde mlﬁer& sugblay fn}ﬁxmnsle t@a@lyﬂmfan,, whaeskingdlivariables are

%i'éf ﬁ&f £ in f&%dla? Hhﬁ&e('ilt)a Wﬁé &B?Eﬁla%e@' {Hé%te%@ﬂfbrﬂé%tf@)n The
mycin, virg Inl%ﬁ nyci n, capreonycin ul fa

\r?m% PRy CORVENERAYYi DS catricd Quhica {smPSEatyTR &ﬂﬁ&%@e@veen —20 and —70
neocar zi nostatin, bestatin, pepstatin, nonensin,

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

nat amycin, 30 trichonycin, mthranycin, |incomnycin,
¢lanmabanycofformaiilh fkkia ny(bi) Nvlpedimqﬁsmmal toyX Bax 4, eaid dempounds being

r%@é%g% fo&'mhhﬁglg @yo%ﬁ)sﬁ eﬂ‘ alsoolﬁef%ljeg:ﬁbﬁb reac 1ng an
plﬁplmlqdaétt@ of farmghy(di-# @ (VpYrwhsreingr is, lfqﬁt Wﬁﬁ}@i piimary or

fseindhi§ antihé HNR'RO %ﬁﬂ%‘fﬂrét})encte' camhitﬁble %atﬁfi@tn kubh agffor exarnple
ents i ned

er obacteri a
RS ormonshy Fup reaencemg)a Ssqor‘rlgucssa?ygr @fg?o bF r%%vaﬁm such as
rﬂnf eﬁd’z{ﬁipfbel Iﬂ(o()é)‘zBFﬂl'ﬂi)tH&:)preSeﬁCHld)ﬁiaZSLdtablmHgaﬂd Ra¢h ghefor example
S o B D R Acioaf MO RS Bb 2H GRS Bk isonor,
%@r h@ﬂmolzﬁroﬁte:plgenceaﬁ Q,(apncéHnymdnr pieasuagat Fleyated temperature.
tm g&mzl@ Feferaﬁ% F8fe fiity PALIRRS I HRRAM gvp%&%ﬁlsq is 1
suc xanpl e nDXI l'oxacin, gati xacin
ofloxaC|n C|profloxaC|n sparfloxacin, macr ol i des
such as for exanpl e clarithronycin, clofazimne,
anmoxycillin with clavulanic acid; rifamycins;
rifabutin; rifapentine; the conmpounds disclosed in 5
W2004/ 011436.
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GENERAL PREPARATI ON The conpounds according to the
i nvention can generally be prepared by a succession

wdaeheteps, each of which is known to the skpdT/8P2007/063319

person. Conpounds of fornula_§{4a) or (l1b) wherein RS
represents -C(=NH)-NH2, said conpounds being
represented by formula (la-1) or (Ib-1), can be
prepared by reacting an internediate of formla
((k1) a) or;(lLsb) with 14 pym&ol e | - carifoxirfi
t he 15 esanoe of a suitabRé h

e pret hmﬂvﬂ

, such %Csl for ex
YNgor mam de.  (RLJp2R7 R6 R 4 (Ri?)p OH N / R4

) q yNH V'V OH (CH2)q NCH I rCH2 3 R3 NR2 R NH2 N

R (la-%? (11-a) (Rl)p R7 R6 Ra (Rl)p'R? R6 OH Ra OH
/N (CG2)gN NH \ \ (CH2)q HR3 R3 N RO NH2 N RO Rs
Réy, (11-R) (b 1) Conpoun,ql,&FOf f og gul a (R-a)f ey (1b)
can\al so] be ¢ ,gd by reaeti ng a ¢ i
for O g | - By—wit# an
for &écording to the 20 fo i
schene : 2008/ 068272 PCTI'EP2007/ 06331% 536- (3)P
R7 -0 RE + R3' CH2)g NR (la) N2 R5 R (Ill-a) (1V)

(V-b) (Ib-2)

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

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

acetonirile.
1 R7 R6
R, R’ R® on R, OH N/R4
N e KLY e
| = — R® ; Z N/ 2 R
N R2 R
(VI-a) (12)
R R OH ) )P\
NN
I\\ N k|/\(CH2); 2 o™
& R®
NR
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.
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(ROPR7 0 R6 3 (CH2)g \R4 (Ib) NRO RS (1V)
(I'11-b) using nBuLi in a mxture of a suitable base,

wae nais/oese7f or exanpl e dii sopropyl am ne, and arPG/EPAbY/@63319

sol vent, such as for exanpl e _ggtrahydrofuran, wherein
al | varlables are 5 defined as in fornmula (la) or
(I'b). Stirring nmay enhance the rate of the reaction.
The reaction nay conveniently be carried out at a
tenperature rangi ng between -20 and -70 C. Conpounds

e SRriouis i it i Dot F B¢ Foufespshahe M-oxide

(foransfp llowing dot-R)owrcpmocaluss fhecpvepagedrivylentaatogangntrits

WB%BW%at §a.1c@{\l7 Jﬂ&%h%a{c}{oﬁl)mag &?g%]{ah’% HORETiEY Bﬁﬁﬁr Ilﬁgctmg the

ri mar% am ne
|swr1ﬂrrgern9ﬁe@gleﬁcf@rrmﬂa dlagon ¢apyish @la@mryemate 8igBALCHS IfQganic

PEAIKRI € A prbp£iad)iviRE émc BlokRRALdMpHide, fd}%x%ﬁl%eﬂﬁﬁogkfn fRroxide,
s nd ca %E %%Lor t ? r ed, ctlon such for .
ﬁal%talu ¥ CRB praae meR PﬁeX@%g&q SO DTy ppssium
Ipegpaidd; appioprias ofgahicg¢eorided nidy &éaqirmh @sroxi Acids suthtaapfoe
Se%%l:r}éﬁl%t benszegrge%ar%sﬁgeff‘rﬁgioﬁl)éa%r %fl]ﬁ Sr%ll'e%{ %%fgrlljzregg no%ﬁ%‘)xpﬁ acid,
(eng dsrhlthque@)lrbaperek@v atslédpetrexqaéfaabwra@ds Jhimsroxoacetic acid,

f m}}d%}) \% ﬁ]eé grt@}qlbﬁtﬂ 99@rof&liro>ii5]é e&;ﬂ%glzeastoﬁ%nﬂfare for example,

obds re. eﬂ@vollanﬁztherlﬂee hydzoyﬁbm?s RE- IglNs, ketones,

(e@ R-HtdRoft] Hatd gehdted Hydré&arbons, &. ((ﬁbﬁo&n\e‘tﬁdﬂ@ 4Rd rﬁlleré’s of such
QH NR R (V-a) (la-2) TRP R7 R6 HN\ R4

r—Se%lVEe%tS( Rp (CH)q NRARS

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

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

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

Compounds of formula (Ia) or (Ib) wherein R' is halo, in particular bromo, or arylalkyl,
can be converted into a compound of formula (Ia) or (Ib) wherein R' is hydrogen, by
reaction with HCOONHj 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, e.g. methanol.

Compounds of formula (Ia) or (Ib) wherein R' is halo, in particular bromo, can also be
converted into a compound wherein R' is formyl, by reaction with
N,N-dimethylformamide in the presence of #BulLi and a suitable solvent, such as for

example tetrahydrofuran. These compounds can then further be converted into a
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(CH2 H \ W\ H)\ ~ I~V A\ 3 NR RCO H NR9 R
R8 R8 (V-b) (Ib-2) Conmpounds of fornula (la) or (Ib)

w@E a008abs02 be prepared by reacting an internedi BCBPEP{007/063319
formula (VI-a) or (VlI-b) whergin W2 represents a
suitabl e | eaving group, such as for 5 exanple halo,
e.g. chloro or brono, with a suitable primry or
secondary am ne HNRAR5, optionally in the presence of

mpblabdffosnlid €nl or gb):hhasmffo’r is e@am:(ble byaetion iwithl £suitable

&F%z%mg\?gggt c%paﬁgor Mﬁ%ﬂ(, Iagji kh%)pﬁes)ﬁgc F%‘a?séq%blﬁ,?olvent,
RGcHOH fiRd exabiple an RlcdIEHR). g \Mlethanol (aBd2gtraiyRSfuidd. R3 R8

RO NR8 RO (VI-b) (Ib) 10 It is considered within the
knowl edge of the skilled man to explore the

isprropndsefdormelmble) ar tUb bwhergin Ryt icpresentafesallecayt icgghbe prepared
toly B tih a%ﬂl%buﬁd)opﬂéhhﬁﬂa 5@) bh eb}aaﬁ&%mrlelal@ hhRNS. g' Kromo and the

?%g%}tltétor h%g\}jl&gzr6a@<|e%§§t#ra§uqqﬁst Hggxg%g)l%}r@t}g?&%lyb}m n tLe presence
odaveaitdbilacatalysi, aehpe tﬂmdﬁamblefRn(mlh@ (d @} pegsedelo)f aisnitable
SPIC n oglpc%rats %grce%rarq{ P N, tI\Pd e&]%lf 8%8;[9}]? reaction is preferably

ormation’re 1’'ons.
E@ﬁb&ﬂﬂb@%kﬂ@@éIQHpQQBKﬂhe conpounds of formula (Ia)
or (I'b) may be converted to the correspondi ng N oxi de

forms follow ng art-known procedures for.converting a
(Gangueht o PEmgadly) Pr{ID) ek opisacToRR S gan be propared

o b dadnp&uhdr sFaE nn Q4 (1PN @ENeRatiniR '08 held! & & Efo@btanBYhe like, by
r1reeaac 1t01|1 L htl{I’ﬁR4 *NH in the presence of a suitable catalyst, such as for example
tris(dibenzylideneacetone)palladium, a suitable ligand, such as for example 2-(di-t-
butylphosphino)biphenyl, a suitable base, such as for example sodium t-butoxide, and a

suitable solvent, such as for example toluene.

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

suitable solvent, such as for example pyridine.

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

solvent, such as for example acetonitrile.

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

suitable reagent of formula R**R™N-H in the presence of a suitable reducing agent,
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5 starting material of formula (la) or (Ib) with an
appropriate organic or inorganic peroxide.

WEp@sos27Aat € | norgani ¢ peroxi des conprise, forPerREPPOEI63319

hydrogen peroxide, alkali me@l or earth alkaline
metal peroxides, e.g. sodium peroxide, potassium

per oxi de; appropriate organi c peroxi des may conprise
per oxy acids such as, for exanple,

kectz&eE atddae BEXONG a 8Gitdbl©dolVuak, Gusiixsfor txtirgle acctonitrile and

b i,d 0 e.q. .
A DR Bl BFtscme s R dbompale st ithoi o
acids, e.g. peroxoacetic acid, alkylhydroperoxides,

%ognpotuﬁ&st ?ibeI’r}{ula I@é? bP Igaézﬁéjeﬁlel{l épfe‘s&{?é_ a’?n.nﬁlgl %a%rﬁespr% ged by

or exa
trmtmg R@omny@nddtfafpmw@ (lagogy(Ib} whereneR lﬁé@r@ﬁé@; with aguitable

%zfd@t ABRAE forRAAAPR &ﬁyl?ﬂ%p‘%@ﬂ DPPAJ; and a sultable base, such
hl or o net hape, and. mi X ivent

S ? S U Cc
GHAREICT RS RN 7 P Y401 S B TaaHet & for REample 10 {ene. The
ro%fhﬁt&ﬁlqj’ﬂbdhch ahdv:,rgceas g. CLbflMactmn arhieby MII’Wg?ﬁinmﬂhylm}(bethanol a

AR o Rlrnt BT Bk 0 pdlen R sl hink SDE0ET
st@tratbabdlmamahylsbml@x(dﬂwa&) lh@rsuexldﬁmleentml(cmas Ja& eaarnple

?Qﬁaﬁgﬁ]@ﬁfran 'td“oﬁtl.ﬁﬁ Y SRFBCRiQ4tR. Sul tabl e base, such as
for exanple K3P04 20 or Na2C(O3, and a suitable

sol vent, such as for exanpl e tol uene or

110211 H@§ JSIC%MELEIB or (IPMrherel R ﬂeﬁfek%’nt? &ﬁﬁi?@%&@l Ofﬁnono or

el o EYLED. SRS oy T
(fd)tat)ulan (la) dr(Ib)i Wlhewbln(R‘l iRearbexya| kigh a sfiiceble @xmapd uitable coupling
r}&g’%{ Sucﬁ)% %orr%%&_‘gﬁlf &?%&QE%OQ%% paggﬁttagleaal ﬁ‘ya{tl%% rQ%gnt such as
cfcpr exagpia hibl-earbenyadiysidazadeiehNVas - ¢1@3rcl<é>@ama@0¢d@mw&14(,3-

'd‘i‘m@tdyﬁﬁhﬁcﬁ}%ﬁrl)ﬁg’l M@War&}dﬁﬁn@es a sﬁftab%(@é‘ﬂél &chal ?cf%ré%al‘ﬁ le
i met hox ane oun formula (la

Sricthylaming, gty puifble @hf?ﬁ% guch %ﬁnfga?%%%ia tgirapy@pgiranygnd
afiathybikyhloridsan be converted into a conpound of

formula (la) or (Ib) wherein R is hydrogen, by 30

reaction with HCOONH4 in the presence of a suitable
camaglopsds sfUfolmeals (fapor €k awpérein lbaﬂepwdﬂ:nllmnytcadjmayb oal be prepared

%S(/qea{c@ing s ﬁ'fﬁ‘? §§E gf% oéongpo?ﬁﬂi Bﬁmrﬁﬁuﬁo@%@?b& g}‘ﬂ%]r'bfu?ﬁl Esor{alo e.g.
Fomrn@ pad theéykeowltkl RisVitabheare|afdoRydg i thfap@senm opaBul-caiday suitable
RpRERY, SLfcﬁrhs Fb5XahP le t%éal%@%ﬁfatne AhiidHeRetdnGO PREHABLy performed at

wher ei n is for ion Wt
&waﬁé%tﬂgﬂ o i qeemiler 07 Ctpr]é‘sae?f‘ééStSP (hptheiproghigt @btained in
Swpt(a))lb exkidtederith a &u@hlmldam suelx adrfolr exarnple manganese oxide, in
tnaq%rro uralal gse CO%E gpdg can fur%@ Iy be
USSR Ol A BRlep b sRORE 95 Sy 1'§% -39
cowpound_of fprwula (la) or (IDb) whereln Rl is -CH2-OH
k@’onﬁp%‘ﬁﬁ& HFotthiil (B) §P{It)jaahgrein R* and R’ represent a ring moiety
substituted with alkylcarbonyl, can be prepared from the corresponding compound
wherein the ring moiety is unsubstituted by reaction with an appropriate acyl chloride,
¢.g. acetyl chloride, in the presence of a suitable base, such as for example

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

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

moiety, can be prepared from the corresponding compound wherein the ring moiety is
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35

reduci ng agent, such as for exanple NaBH4, and in the
presence of a suitable solvent, such as for exanple

wa@apoosloe2hol , e. g. methanol, and tetrahydrof ur anCT/BP2007/063319

Conmpounds of formula (la) or 4Jb) wherein Rl
represents Cz_6al kenyl, can be prepared by reacting a
conpound of formula (la) or (Ib) wherein Rl is hal o,
e.g. bronmo and the Iike, with

tsubdprityd (V2B a aﬁﬁhlk?h ¥l Ydaction Sk Ain@sorfign f@mﬁﬁ@hﬁthe presence of a

ég}{@%ﬂ@éﬁglygu;{%}l ?c}r erxa%];z%npaﬁg s nq%&%gﬂ)aﬁ aﬂéj # ﬁlél?ab?e solvent,
prasenfoecaimpde suhlcalllec.g soéthant., such as for exanple

N, N-di net hyl formam de. This reaction is preferably 10

performed at el evated ten‘ger ature. Conpounds of
fComnouady offprmapla (lap pr (HhbwaerginR mwﬁ@%%hh@ym@mr@d with halo,

Gan b@@oﬂ%ﬁ@@ﬁﬁ@la ctnlh HurRl SFABRAUA AlaPbr (1 Mr&nwe&pr@gems phenyl

ST g RN ahovrlfh H%%Bgé@lzé%@@ RPeRCLgh T S catalys

catladsyfet exadd PaéPPFnQ)ﬁ, iexlemtenddof a suitable base, such as for example
ltﬁlalégé?dl akl)lgglg%\ tilbq L1 Pfene ;s;{l%ﬁ) g?olzl e?(%rlnlpj{ntoﬁeneuért Ia? dlrnethoxyethane
lﬁDW)pﬂmdgpmdqmbpbrfqmsmylple ractbuidlabl e base, such as for
exanpl e sodiumt-butoxide, and a suitable solvent,

such as for exarrpl e tol uene, Corrpounds of forrmula (Ia)

a¥ cqmpgungied el Rla) whereigdhtrepregsats mpghoty, cgl e genverted into the

RbABGoREIN Ri%Qm b & f6ROUBCy Breih & Hyhﬁdr%éh) an@'R(ik BXo, by

R bt s Al REh i St et koAb egeic, and

prsageric soloéntasuch us falekempleldieang. such as for exanpl e
pyri di ne. Conpounds of formnul a (I a) or (Ib) wherein R1
represents -CH2-NH2, can be p ared 25 froma
Compounds of fofraulmglag o (1h) Wb¢re(tll lb angHRerast kR tagsthicowitlthe
mrd%%ﬁtﬂ&%% théy 51’6 %m&%&%@ﬂ% pf. dkd%adeath%ﬂldrﬁﬂ?&ﬁlyl can be

cata yst such for exanpl e palladi umon charcoal

AFepaged f&mtﬂaﬂo%r%m% thloé%ﬁh%@efd@FVaéWQerfl rgaction with'an
optieteetaniCordnodkisic Iiﬁeidi&fémApp@épﬁb@dJﬁdﬁgaﬁfc pef@ﬁdiﬁﬂo@mpnse

3%%‘@%% b B PS SB U B S b A st ppgyides. e
wheinei perdXide, @ptassemtperoxChiz apifrGirigelokganjc coyxid@asdy amprise

i talgld@ sﬁéﬂ eIsaHJ %Xéﬁlﬁlg h%&ger%'catlﬁg &B%iF gag%@ haloﬁﬂﬁ{ﬂﬁﬁ%d

xanp e pafa or na e or or na
peegapesbateraxed and. ey r@b@l@ﬁmérboa@résmé agigi peraxailignoic

%Uid&aebé crox@hd@iRtacids Mﬁ?lh?&o&a@ﬂoxﬁ%@r@ RerfB@Y PRY drb pbRxide.
ein

oun s of formul a
%g?@g Splvent %@Rﬁ%m@éle walsh 1%6 sﬂéCO&P p&iethggip!l and the like,
hea@ichibgng e@0 rm@aﬂedk@énd‘sper gud-butbh@nk, Balogdnbied Wyeroehibomrl e.g.
@Chﬁ? J'qan JLhoa 1§GU|0tfabCIh rleagsent of formul a
AR H P?’]e E8NEEOIP 2 Sui t abl e reduci ng
agent WO 2008/ 068272 PCT/ EP2007/ 063319 -40 such as
ﬂ@&ﬁo%@&a gﬂj LIS &Olo 51@ ed 15%041%1?&&{1851 amine by

exa l'e acetonltrl tetrahy ur an
geactighmathacjuiablg a@ﬁe@szmg)age@% aHEN &, Ay erpmDlge prjoptionally

substituted C;ealkylhalide, arylC, salkylhalide, C; salkylcarbonylhalide,
arylcarbonylhalide, Het'C; galkylhalide or Het'carbonylhalide, ¢.g. methyliodide or
benzyliodide, in the presence of a suitable solvent, such as for example acetone wherein
Het' represents furanyl or thienyl; or a bicyclic heterocycle selected from benzofuranyl
or benzothienyl; each monocyclic and bicyclic heterocycle may optionally be

substituted with 1, 2 or 3 substituents, each substituent independently selected from the
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Conpounds of formula (la) or (Ib) wherein R
represents am no, can be prepared by 5 reacting a

w@oompossd2 of forrmula (la) or (Ib) wherein R i BCT/EP2007/063319

carboxyl, with a suitable azjgle, such as for exanple

di phenyl phosphoryl azi de (DPPA), and a suitabl e base,

such as for exanple triethylamne, in a suitable

sol vent, such as for exanple toluene. The obtained
@E@Mhawﬂ dergREsind a@l I ShidsquaRacdry aminca ek ﬂép!re@éﬁﬂédﬂgy the below

tyimeth |SL| loet hanol nterrred
i LK é%lefegqnasp@ T e R Tl T
Wrstlbarb.tﬁhyﬁ dilet Llstlkklyhmﬁctl Qﬂmbdlllybmdjwhe(r&"IBAéB)repmsmts a
PHkEARLGIGAL YEQbtabRUGINRS idhO LuFXAIR Gl fofedr of ur an
obtain t rivative. npoun ormul a
(Ia) or (Ib) V\herel n R represents am nocarbonyl, nono
nocarbony:i or RsaR4aN- C(=0) -, can be
prepyred b H age@-rﬁaound of 15fornu|a(|a) or
' 1S caphoxyd, with a suitable amine, a

p2azol e, a suitable activating reagent
such as for exanmple 1,1 -carbonyldiimdazol e or
N, N - di cycl ohexyl car bodi i m de or 1-(3-
d'gget hyl amRmoer@pyI ) - 3-ethyl carbodiimde, a suitable

& such as flororexanphd Rior i et hyI am ne, and a

et e, F{Cg ¥anpl e tetrahydr of uran

t hyl enetgl ori de nmpounds of fornula (la) or
v S rRepr esents aryl carbonyl, can be
prepared Hy reéacting in a first step (a) a compound
of formula™(la) or (Ib) wherein R is halo, e.g.
bromo and the like, with a suitable aryl al dehyde in

tﬂ‘ﬁ fegfdgtzt)e(tg&qfl gl{e faﬁélﬁlohn)%gﬁg flﬁl tl%uf'ohér)\g rg&tl%ﬁé \fﬁ&teact%ﬁcﬂ}oducts

uran react

m%’f@ﬂé@%@d pent Bereastign madpyn ﬂ@hp%me&f:we, ﬁutmr a@rlﬁqﬂr according
%@f ﬁ{m{oeorogsg gchdaldy ﬁwn teP al(t Bhch bhextRicAs Gty seltikiB8 dnd

suc
& TOfRLogL}

oxj di ze suita ans,
Ielsrifﬁﬁéfa n{)ﬁ%?toréacqoﬁ Pr?‘ﬁ\@“ﬁﬁ%t%}?& & 1Eij‘f)reatnan one
SuhdtibhedicSomy, &ﬂzty besigelated Frdnd theﬁXrﬁﬁfﬁlre birkhbiyh @r@niques, in
alr Bl Reer i SRR iy ST BrebllliePTiphkatfifen ™ "
ashkmhat%rbldr}y I Indwamab@amreplaomdrsmr ordivideal corntespn dinmagso be
CBIERRY ﬁcﬁﬂgﬂcé‘l EIR CHrbRaldBE ?h%f %ﬁ?)“”SUbSt It Ut ed by

reactio n appropriate-a oride
acetyl chlorlde in the presence of a SU|tabIe base

SM1|@ rstaattsng’ RbteAX rzm&l €he 1hfehﬁédiéttb§amer¢efnpaﬁﬁdsﬁ}latalré éitlce

sol ven Suc for Xa ene cnl or.

OIS BYaT R ey (R ayeharod b9 e SOV RO Bl dosegion

rpﬁmeémemgemllmammmmthﬁ ad F(I)If‘fgampm dicyinteaaediftes of formula (I1-
B PR EPon AT SORIRaF BRRE P A S IERDYRS MY EN defibed in

é’M@S&QOﬂ@ﬂ &4B 6w Q200 740R4 WO2P05/84@4300m WL A0 A uithe

fBhIRE & f WhidhBe RIBSRRAE] Rire@d by reference.

In particular, the intermediates of formula (II-a) and (II-b) can be prepared by reacting
an intermediate of formula (I1I-a) or (I1I-b) with an intermediate of formula (VIII)

according to the following reaction scheme (1) :
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15

sui tabl e catal yst, such as for exanple palladi um on
charcoal, and a suitable solvent, such as for exanple

wa@anoosloe2hol , e.g. nmethanol. 5 Conpounds of f orpai/aPriohade3319

or (IDb) wherein R6 represent syphenyl substituted with
hal o, can be converted into a conpound of fornula
(la) or (Ib) wherein R6 represents phenyl substituted
with Het, by reaction with Het-B(OH)2 in the presence
of a suitable catalyst, suhe@asifor exanple
Pd(PPh3) 4, in the presence of a suitable base, such as
for exanple NaZCCB and a suitable solvent, such as
for mpl e ol uene or 1, 2-di et hoxyet hane 10 ( DVE)
and an\al cohgl, for exanple methanol. A conpound of
f or mul R2 reprefen t hgxy, can be
convertk F@comesheg@ C§1g§NQﬁné—eﬁqbonuK&a)
(1b) NFONLs hydrogen and R9 is oko, by
hydrolysis in thB presence of a suitable acid, such as
for exanple hMg rochloric acid{Viind 15 a sui tabl e
sol vent, such as for exanpl e di oxane. Conpounds of
formula (la) or (Ib) wherein R4 and R5 are taken
together wiRh the nitrogen to which they are attached
to (Ropm 1, - di oxi de-t hi onor phol i nyl, can be
t correspondi iyg t hi onor phol i ne
deri vft\ B?~reaéi|on Wi th, @}EEQFOB?IaLQ_QLganIC(”b)
[ ' r oxi de. +AppFopr|ate |n5bgan|c per oxi des
conpri s¥, Nor r&anpl e, hydrogen peroxide, alkali
metal or earth al kaline netal \pggyoxides, e.g. sodium
per oxi de, potassi um peroxi de; appropriate organic
per oxi des n@Eib)conpri se peroxy acids such as, for
exanpl e, benzenecar boperoxoi c acid or hal o substituted
benzenecar boperoxoi c acid, e.qg.
IsimgIndubbenz mmeuardf@ipewmml @naed ghd tp@ﬂmduﬂiﬂeanwhcre@ﬁall
r [ al
e e ST R BB Lo S BRI e of e
ae@twm oifh@@aﬁﬁmrbmam@ﬁmen@y\é@ cyrigd RBl o a temperalgf RASINg

qggmkhegbbh@r7ohydrocarbons e. g t ol uene, ketones,

but e d h carbon e €. 0. :
i Eiméigincngnaue S i MRS G Y0 BSRkPEET biofi & capesponding
Gooiaddidss @herémrmiuh befdybpy ﬁa‘act(lcbtbw)wth aarbahsahldaglic acid, 1-
cﬁﬂ) lﬁyq%step Ghé %&%c% Rl 1ta%né gﬁiv sufl(ia’ a¢ I’or %xar}lu\félte I?hc%loro
ternf Zi hg agen
@ﬁ@n@nally substltuted C1. 6alkylhallde
| I
gété{%aggénﬁﬂﬁgﬁéﬂggﬁl E&]ﬂ g@E éi/e:p%%ﬁﬁe g@@ 8&; e followmg reaction
s hal i de, e.g. methyliodide or benzyllodlde, in
the presence of a suitable solvent, such as for
exanpl e acetone wherein 35 Het' represents furanyl or
thienyl; or a bicyclic heterocycle selected from
benzof uranyl or benzot hienyl; each nonocyclic and
bi cyclic heterocycle may optionally be substituted
wth 1, 2 or 3 substituents, each substituent
i ndependently selected fromthe WO 2008/ 068272
PCT/ EP2007/ 063319 -42

ilnt o [t he




group of halo, Cl.6alkyl and aryl. Said quaternary

am nes are represented by the below fornula wherein
wRi@snepresent s Cl. 6al kyl, C1. 6al kyl car bonyl, PCT/EP2007/063319

aryl C1. 6al kyl, aryl carbonyl , 4t 1C1. 6al kyl or

Het | car bonyl and wherein A- represents a

phar maceutical ly acceptabl e counter ion, such as for

exanple iodide. 5 (Rp R7T R6 +NR4 H R10 \\ \ (CH2)q

'"R5 AR3 NR2 (Rp R7T R6 Rghéindl RIO \\ \ CH2 H2 5

A |/ RrY8 R R$ It is evident that ingrthe foregoing

and in nhe follow ng reacti gns, tns reagti on products

my be i ed from th tion mediu d, 9f

necessar urther purified according. 4Q

nmet hodol 0g1 es generally known in the art, suth as

extraction, crystallization and chromatography. It is

further ryi dent that reaction products that exist in

nore thaN one enantioneric form may be isol at®d from

R6

their m KRdbwn t echni ques, in @@grticylar
pr epar at iRy gz mat ogr aphy, chps preparative HPLC
chiral chrondlt cgeaghy. | ndivi | di ast | B or

i ndi vi dual enantioners can®3€8be~15 obtaihedlby
Supercritical ®afid Chronmat ography (SEH) - Thé' st@rting
materials and the internediates are co unfls thatyare
either, comrercially avr,| abl e or na;(ggoprapared
accokdi ng to conventi on re CKLQD oceduf &s)
gener; OWRC i N tRQe gy eX@nple, th

' (apes of fornyl a) or (Il b) or
(I11-a) off ($tlak) can be prﬂpaﬁed according to the
met hods described in WO 2004/ 01148%, W200y/ 070924,
W2005/ 070430 or WD2005/ 075428, the\ contents of whic

19%

(c-4)

are incorporated herein by referencg ar trRtul ar,
the internediates of fornmula (11-a)la -b) can be
prepared by reacting 25 an internedi ate” of “Wrefum) a
(111-a) or(IH-b)vdthanintanematequormna
(VMII'l) according to the foll ow ng react f 61”'schene (1)
WO 2008/ 068272 PCT/ EP2007/ 063319 R
| XY RS
P Z
N R2b
(ll-a-4)

wherein all variables are defined as in formula (Ia). Reaction scheme (2) comprises
step (a) in which an appropriately substituted aniline is reacted with an appropriate
acylchloride such as for example 3-phenylpropionyl chloride,
3-fluorobenzenepropionyl chloride or p-chlorobenzenepropionyl chloride, in the
presence of a suitable base, such as triethylamine, and a suitable reaction-inert solvent,
such as methylene chloride or ethylene dichloride. The reaction may conveniently be
carried out at a temperature ranging between room temperature and reflux temperature.
In a next step (b) the adduct obtained in step (a) is reacted with phosphoryl chloride
(POCl3) in the presence of N,N-dimethylformamide (Vilsmeier-Haack formylation
followed by cyclization). The reaction may conveniently be carried out at a
temperature ranging between room temperature and reflux temperature. In a next step
(c-1), a specific R*-group, wherein R” is for example a C;_galkyloxy radical is

introduced by reacting the intermediate compound obtained in step (b) with
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-43 Schemre 1 (R RO R6 4 / + R3 CH2)g_ N11 (l1-a)
NR (IlIl-a) (VIII) (R RO R6 3(CH2)q, R4(|I-b) R

wolldss2N2 H RS (VII1) (111-b) 5 using nBuLi PET/AP2007/063319

m xture of diisopropyl am ne ?yd t et rahydrof uran,
wherein all variables are defined as in formula (Ia)
or (Ib). Stirring may enhance the rate of the
reaction. The reaction may conveniently be carried out

a0-@ bRyt plreeen]{cangh Raitabedodein sudVabfod exaffhl€EHO-C _salkyl.
or

di
Iegarate e Ardinct SbTve Gt Rl 1o hoh e AT afisaaie
wherah R’ R6for sxdramz wIC: bylkylelzio rachenl iy trénctam bith${ (DI, giio the

?‘Pésgn elof acsﬁ}t%lg %l@gﬂt ﬁﬁh 18 fdr%xgﬁgle%%ﬁ%ﬂ%ﬁl %f effanol, or an

| e sol vent suc
algehpkwatrnméttwisdoritoasilnin the ipmwa:e(qf Plsuaablwh@seb@ch as for

rem{aﬁlre%bﬁcgeé @tbggcsiz f&lﬂﬁxz&%‘zrgwét}%% é%lﬁﬁGF d ﬂ%lé&ﬂﬁr&emce of

e
%FQ;Jlﬁabll[? bf[lSE (N“_q?a](ngf % PQE,J fdsultj[l@ sgl\fqn‘R su nf%r example
2-propanone (see step (d)). The intermediate obtained in step (b) can also be converted
into an intermediate wherein R is -N(R**)(alkyl) wherein R** is hydrogen or alkyl, by
reaction with a suitable salt of NH(R**)(alkyl) in the presence of a suitable base, such as
for example potassium carbonate, and a suitable solvent, such as for example
acetonitrile (step (c-3)). The intermediate obtained in step (b) can also be converted
into an intermediate wherein R” is C;_salkyloxyC)_salkyloxy optionally substituted with
C1ealkyloxy, said R? being represented by R*, by reaction with C; galkyloxyC;.
syalkylOH optionally substituted with C;.salkyloxy, in the presence of NaH and a
suitable solvent, such as for example tetrahydrofuran (step (c-4)).

Intermediates of formula (I1-a) wherein R and R’ represent hydrogen , said
intermediates being represented by formula (I11-a-5), may be prepared according to the
following reaction scheme (3), wherein in a first step (a) a substituted indole-2,3-dione
is reacted with an optionally substituted 3-phenylpropionaldehyde in the presence of a
suitable base such as sodium hydroxide (Pfitzinger reaction), after which the carboxylic
acid compound is decarboxylated in a next step (b) at high temperature in the presence
of a suitable reaction-inert solvent such as diphenylether.

Scheme 3
1 O, H
(Q) H 2 (F* (b) R
N | (a) XY RS
C[(O+R6/\)—>l// |\\/\R6
F N A~
N
o}
(ll-a-5)

Intermediates of formula (I1I-a) wherein R° represents Het, said intermediates being

represented by formula (I11-a-6), can be prepared according to the following reaction
scheme 3a.
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(Rp (b) /\R6 (Rp N(c 1) 6 O-ClL 6alkyl | R
OCl.6alkyl NC (c-2) (Rp (RP\ (c-3) \\ ~R6 - |

w0 206/0682011) N S-Cl_6al kyl HS (c-4) (R1)P (I PCEERY0RB63319

N N(R2a) (al kyl') (1l1l-a-3) (R& \\ ~—~R6 NRDb (I |
|-a-4) wherein all variables are defined as in fornula
(la). Reaction schene (2) conprises step (a) in which
an appropriately substituted aniline is reacted with
an appropriate acylchloridehsucin as for exanple
3R1phen | propi onyl chlori deR1)5 3-1] ngobenzenepropl onyl
chl oride,Ridn t he

I ori or p- chl orobenzene p|
of a suitabl e@base ki ethyl a A~
swté‘bl@t@e%)dh on-The @Iy nt, s—tre#%g/\lil\ et
t yl éheréhl oride or ethyle NCRIRF | de. Thes? N

R2
reaction may conveniently be carried out at a (Il-2-6)
tenperature rangi ng between room tenperature and

fl t In a e t ste t he addu
:‘!ﬁef? %\t?q)i]e‘ﬁﬁ rﬁ:ﬁg g?aé BOWBTSQSStePe( ]%(1@&1%{7‘\%1 Flh S[a% %gl‘}lpo llne moiety is
cbtdotadi velieh HOt-CPEDER)using rtB‘lﬂA pr £ sextoee afa suitable base, such as for

y Ir\ll-n 1e'§?§ '-tEt%ﬁaFRégﬁ)eﬁi ik ?r%%' esrult'i?%%glvfel%r Meh 3 8 bxample

G@Fﬂh@dﬁoéﬁﬂn y Sb@n@anam wdaosttharateof the ﬁ@@tlam uflee reaefefinrgay
Q@ﬁx\/&%ﬂ‘_’y% Wt RARRE & dcRpfatirE Sinthe BENREr-a0Unhe —70PCaln a

p e%(tt séSt @& tge aroépct@é)r[q&%%g;w{e%éa) 18 ggg#egted\{\g]ga{nellngrggdllatse of

formula (I1I-a-6) by reaction with a suitable acid, such as for example trifluoroacetic

acid, and triisopropylsilane, in the presence of a suitable solvent, such as for example

methylene chloride.

Intermediates of formula (III-b), in particular (III-b-1) or (I1I-b-2), can be prepared
according to the following reaction scheme (4).

Scheme 4
(w» (W» R")p
(II\RG @) CEl R® |\\ X7 RS
N F N .
FI{Ba

(I11-b-1) (Il1-b-2)
Reaction scheme (4) comprises step (a) in which the quinoline moiety is converted in
the quinolinone moiety by reaction with a suitable acid, such as for example
hydrochloric acid. In a next step (b), a R* substituent representing alkyl, 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 (ITI-b) wherein the R® and R” are taken together to form the
radical -CH=CH-N=, said intermediates being represented by formula (ITI-b-3), can be
prepared according to the following reaction scheme (5).
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i ntroduced by reacting the internedi ate conpound
obtained in step (b) with WO 2008/ 068272

wEOnsae2007/ 063319 -45 -0-C1. 6al kyl in the precEEE®0ODH63319

a suitable solvent, such as fgj_ exanple HO Cl. 6al kyl .
The internmedi ate obtained in step (b) can al so be
converted into an internediate wherein R2 is for
exanple a Cl.6al kylthio radical by reaction with
S=C(NH2)2 in the presence of a suitable solvent, such
as for exanple an al cohol, End; thanol, or an 5

al cohol /water m xture, opt i%ﬂ%ﬁﬁg in the presence of a
Bt abl e base, such as for exanple KOH, (see step

(cx £Ql | Qb%/r btion with CL. 6al kyl-1 ®pe t he
pr §denfe df & <@l tablx Qase, such, as Bor examy|

K2€03 landla surtanTe el VentS suRh as—fer exaMiy Xy R’
2- propanbne ¢ see step i nternedi at e ol agked

in step (b) can also be conVert® into an NNy
intermediate wherein R2 is - N(&Ra)¢alkyl) wherein RS/

i s hydrogen or alkyl, by 10 reaction with a suitablgy.3
salt of NH(R2a)(alkyl) in the pré&Sence of a suitable
Reaetjonsichéma$s) doorprisesastqy @) povhsh ithinmtanbdin@tiercaeted wath

it t, r . 0. i i |
SR THICHR iR, 85 | SRR iy et ABIckf b med by
aeavtion sathpectéorrie i @d prasercs odm sitiabde saduindt echvare fos ickarmple
iX§,1e§g‘. 6al kyl oxyC _6al kyl oxy optionally substituted
with C _6al kyl oxy, said R2 being represented by R2Db,
by reaction with G _6al kyl oxyG _ 15 6yal kyl OH
Ok iiotBhddyatsddSotrhulh €0/ )wiré Borkoumdk kiak avcyeithemconir@ercially
pre Fce of NaH and,a s itgbl e s%l vent tsuch agi for 1
é‘%%%ﬁ%’ SOREY BAYEPEFY F‘%\Cr?“#%% PC YN R Y R AT A eSS ggperally
fkopwuo limthelar. -Ioy ewireplei intcR2cdinis R formplag$€nhmai pd popered

e TSN i ' ented by fornmul a
P BB B e e g 1o the. 20
foll owi ng reaction schenme (3), wherein in a first step
(a) a substituted indol e-2,3h&heBge is reacted with an
optional l'y substituted 3-phenyd propi onal dehyde i the

presence of a { suitable base guch @as, sodi um hydr dxi d
(Pf i zi/«@gle)g\r/éjs%i oa), aft e|R3%hJ<|{h( té%qe ¢ar boxyﬂ@i/qé:%\/?CH"’&1 _R*
aci d ¢ébnpound is” decarpboxylated in a mext—s¥ep (b) at N
hi gh tenperature in the presence of a suitable R?
reaction-inert solvent such as di phenylether.

h R1) P P N
Sl'{c:e@?tjrroerpéhq(:mq %6)\c(o)n\(plr?1% stq% (98111%\%%?&3 }51}1 partgc%?ar \a}l aggrol()rtl)a)ltely

substituted aryl, more in particular an appropriately substituted phenyl, is reacted by
Friedel-Craft reaction with an appropriate acylchloride such as 3-chloropropionyl
chloride or 4-chlorobutyryl chloride, in the presence of a suitable Lewis acid, such as
for example AlCI;, FeCls, SnCls, TiCly or ZnCl, and a suitable reaction-inert solvent,
such as methylene chloride or ethylene dichloride. The reaction may conveniently be
carried out at a temperature ranging between room temperature and reflux temperature.
In a next step (b), an amino group (-NR'R”) is 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. Depending on the amine which is used in step (b), it may be
appropriate to first react the intermediate obtained in step (a) with a protected form of

the amine, such as for example 2,5-diazabicyclo[2.2.1]heptane-2-carboxylic acid,
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Internmediates of fornmula (Il11-a) wherein R6 represents
Het, said internedi ates being represented by fornul a

W bdoB/6826) , can be prepared according to the fedT/aRINY63319

reaction schene 3a. WO 2008/ 68272 PCT/ EP2007/ 063319

-46 Scherme 3a (Rp R7 (Rp RT HO(R )p R7 1 1 (a)
Het (b) + Het-C(=O-HI \~ Het NRZNRz NR
(I'l'l-a-6) Reaction schenme (3a) conprises step (a) in

vihi- aiﬂnealﬁylanplr QR 18148) felloatd be dé\fﬁb%btx’ng the rmaﬁtgqﬁo&uct th the

Qé%sgr%e q? Caﬁuééﬁ? sgdn Bulgr%kér exarnpl)é tnfluoroace%c a01d an(l a suitable

zo@pﬁt suxchets fametmplpCHellh.dItneconaidred te bi trathlireths ddnvetedge of the
ﬁl‘%d ?@rs&ﬁ fo 4 ofwl?eﬁl it Eﬁl'fﬁ/edf{e%ﬁél{i;ad% pr&ebtre{i LWhg tOni%XO gnize the

e rat e reactlion he ‘reacti on
@w\t/@mr@mqt@/p@éec@a@ efoag fera paticyat anwper at ure r angl ng
between -20 and -70 C. In a next step (b), the

oduct tain convert ed aan :
R et S grormye ﬁ}ﬁarnéx Jiro B & BPHyd et b (e doflopving
SeuctlaiDlSeham @a) such as for exanple trifluoroacetic
acid, and triisopropylsila ehm1e ok t he presence of a
suitabl e sol vent, such as l e 10 met hyl ene
chl ori de. Inte di ates of for

i
pard cut arci), -1) @ (I11-bc2 ((zaélf* bev) pr ep&}{l‘i«elil\/(CHZ)q R
15

according’to t e fOltowng reacti on scheﬁ‘e—flqr \/

Schems4(R1)p(R1)p(R1)p\~/\ R6 (a) R6 (b) R6 N R’
c NONO HR R 8a (lIll-b-1) (III-b 2) Reachjon
schene conprises step (a) i Lch the qU|nof|ne

Rspeign scgera% (A COBATIPSY Stopr{@) lauf'yme,h RirdVre WheTeat YV aggpresents a

r@idtlld RAvink ighoup, Suthtas lfd)tﬁbxaﬁlp(b ha$d) &l @Blof®ér B¥@BPIneparticular an
n a ne

i rlﬁi@rﬁl%?tﬁﬁﬁﬁgé@ﬂt s RGP ab Rl iR qubsgingd naphthyl,

reea Cthirogo traphthaleee, nedtett ¢ wothtaai apprbpriatestcglohloalyle \mcthrasaﬁ-
%Hio&@hﬁofﬂd%icﬂwew 49&?&Bbut§ﬂf? Bhioride or 5-bromo-pentanoyl chloride, in
the presence of Mg, I, and a suitable solvent, such as for example tetrahydrofuran. The
reaction may conveniently be carried out at a temperature ranging between room
temperature and reflux temperature. In a next step (b), an amino group (-NR*R’) is
introduced by reacting the intermediate obtained in step (a) with a primary or secondary
amine (HNR'R’) in the presence of a suitable solvent, such as for example acetonitrile,
and a suitable base, such as for example K,COs. Depending on the amine which is
used in step (b), it may be appropriate to first react the intermediate obtained in step (a)
with a protected form of the amine, such as for example 2,5-
diazabicyclo[2.2.1]heptane-2-carboxylic acid, 1,1-dimethylethyl ester(1S,4S), followed
by deprotecting the resulting product in the presence of a suitable acid, such as for
example trifluoroacetic acid, and a suitable solvent, such as for example CH,Cl,. It is
considered to be within the knowledge of the skilled person to recognize when the
amine needs to be protected and to recognize the most appropriate protective group for
a particular amine.

The intermediates of formula (IV) may also be prepared according to the following
reaction Scheme (7) :
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as for exanple alkyliodide, e.g. nethyliodide, in the
presence of a suitable base, such as for exanple NaCH

wo@rooseeszyt t ri et hyl anmoni um chl ori de, a suit abl BCT/EP2007/063319

sol vent, such as for exanpl 44 etrahydrofuran. 25
Internmediates of formula (111-b) wherein the R8 and RO
are taken together to formthe radical -CH=CH N=,
said internedi ates being represented by fornula

(I'11-b-3), can be preparedscheserding to the foll ow ng
reacgion scheneﬁ& . WD 2008/ 0@8272 PCT/ EPBHO7/ 063319
-47 lcheme BSARIKp (‘Ri-)-ﬁ'(P%QLp/\}C )/\RGTTA')—'(’b)‘*\\Jl/‘Rs(CHZ)
Vo ROy O NNHNNDV 0- (111-b%%" Reaction scheme ~ 2°

(5) conprlses step (a) in which the internediate is ©
reacted wwth 5 NH2-CH2-CH(OCH3) 2. In a next step (b)}

the fused imdazolyl noiety is fornmed by reacti
with acetic acid in the presence of a suitable & (CHa)q 4

sol vent, such as for exanple xylene. The N
|nterned|ates of formula (I1V) are conpounds that are ks
either coomercially 10 avail able or may be prepﬁged
according to conventional reaction procedures

deaetial dchiemk fDwonipnis¢shstepala) in Wioich @)%i@fﬂ[)é H, for instance an

a@%r%?ﬂ@tg d/astugsc'tltﬁﬂ‘ed fag{l lt)@ka{(l \%dé.r?rlilogg ﬁlS re%;)appg)é)ﬁla‘%lsy
gulpstituted plrykoy @thlwlca(@ﬁaﬁshﬁ(mzwtf{do\yltmn EOIMERIERIRA
irterbhcdide %m@uﬂa such hs B@ex@xﬁ% |1Wroﬁﬁapéﬂl%b§ﬁﬁ@q§ tHeBresence
rises ste lgﬁ% E’ hiﬁégartlc E
&3@@6?@%@ arCihifblivefoar yHe %e%aﬁlpgf‘a EYLFEFT an
a@mh@@ﬂ‘olﬁ&’hlel Ths tdastiord mbe dorpleaiyily be sarriedotied allyw temperature for
Friedelo reac i th a
YR dbeabERen O Bedaly SORSRPReE g prapencgeor
Jouhfrorge titnyr gultablhlsolrwedte suthas tfweemmmwnof Iraa next step (¢), an
%Hiiﬁ@glloﬁp l(%?(g%'iﬁrocﬁﬁé&hbf‘ﬁeacting the intermediate compound obtained in
step (b) with a primary or secondary amine HNR4Rs in the presence of a suitable
solvent, such as for example acetonitrile, and a suitable base, such as for example
K,CO:s.

Alternatively, intermediates of formula (IV) may be prepared according to the
following reaction scheme (8):
Scheme 8 5

R3\ﬁ/OH _(2 R N{_ﬁ» Rl o 2/):31 © Rg)J\/(CHZ@N/Rz;

RS
(V)

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

with NH(CH3)(OCH3) in the presence of 1,1°-carbonyldiimidazole and a suitable

solvent, such as for example CH,Cl,. In a next step (b), the product obtained in step (a)

is reacted with a suitable Grignard reagens, e.g. 4-chlorobutyl magnesium bromide, in

the presence of a suitable solvent, such as for example tetrahydrofuran. In a next step

(c), an amino group (-NR4Rs) is introduced by reacting the intermediate obtained in

step (b) with a primary or secondary amine HNR4Rs in the presence of a suitable

solvent, such as for example acetonitrile, and a suitable base, such as for example

K,CO:s.
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20 for exanple ALCl13, FeCl3, SnCl4, TiCl4 or ZnCl2 and
a suitable reaction-inert solvent, such as nethyl ene

wa@bdosnsste2 or et hyl ene di chl ori de. The reacti onP@BEEP2007/063319

conveniently be carried out _g_ a tenperature ranging
bet ween room tenperature and reflux tenperature. 1In a
next step (b), an am no group (-NR4R5) is introduced
by reacting the internediate obtained in step (a)
vvith a primary or secondary am ne (HNR4RS) in the
sence, of a 25 sui.t.abl vent . such as .for . :
S S iy e O w08 i L R Bimogierpy peine
emnwh@di@@ﬁnul@éﬁéah inmy berprerecdaricolinghioche fodlowsmegirehetion
n@j it may be appropriate to first react the
|nter iate obtained in step (a) with a protected
formof the am ne, such as for exanple
2, 5-di azabi cycl o[ 2. 2. 1] hept®pgne9car boxylic acid, W
2008f 068272 RCT/ EP2007/063319 -48 1, 1 -dimet hyI et hyl

est (1S 4S) || f ol |+OWE'E‘ depr otecting the resul ting

;ﬂo |nH H pres 5e of mblia&/iuoﬁ as

for exarrpl e trifluoroacetic acid, and a sui t abl™ s

sol vent, such as for exanple CH2Cl2. (g/consn d{er ed

to be W|th|n the know edge of the skllle erson to

R oo mﬁemlaesv) obh@nam the stop @tiehich aksaltwffletamyleténaatdvetafR such
g(seg% nl Ee}e aceté/ rﬁyﬁ e)iﬁ%lgpls re? ﬁevgﬂpra(%% gr%ﬁlﬁgm%re%ﬁg (als%table
peynaay sosdgengre pmm@cHl}inbr grerﬁgablm in He sfloformwinrthe presence of a
(sﬁ@eﬁilé Qd?(% %‘ELQI? Ao @Qz)rn I? ﬁ?&%@ﬁgﬁé aad%ng theqﬂte B{d A/\élulf'éble solvent,

Rscfw fprv;am%%ﬁlucelw seBeiAN06 ) conprl ses step (a) in
whi ch R3-W, wherein W represents a suitable |eaving

TR RECRP i (PR £ AT Griystib e FObet Par Drivcrmossvi

Ifcmr thasdt incuhediatan o ffopmolar(Va) whyremub'sicptestred alhﬁlp hntyltql]kyl

%Eg ‘3, ép&{ t% gﬁ ac §| %Pﬂ%ﬁ giet ¢ B@'I’lf rﬁ&&%ﬁ%%{ﬁtio ro p¥1 opi alkﬁ’ Jpnd R
dhihgrsiie apR’ huichitl? shilboy pipmsdhsson ifepeallgyl chain Aitached to the
FeRLiRAR-JF % 1%8 f&ﬂlle QR4 Wh'e%@n q 'rébresteﬁﬁ 10568 ﬁﬁ&%leﬁfaté\ﬂ)elﬂgz

and a suitable solv uc

rereserird hyrigrmaya (fﬁfrg) cAR %PTGBWG%S‘/C%%H% é‘?ﬂh@rf?lll‘wlﬁé reaction
Galigmed oput at a tenperature rangi ng between room
tenperature and reflux tenperature. In a next step

(b), an amno group (-NR 4 R) is introduced by
reacting the internedi ate obtained in step (a) wth a
primary or secondary
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20 am ne (HNR4RS) in the presence of a suitable
sol vent, such as for exanple acetonitrile, and a

wa niosakd2e2 base, such as for exanpl e K2C03. Depe@OEPDOD063319

the am ne which is wused in stgp (b), it nmay be
appropriate to first react the i nt er nedi at e obt ai ned
in step (a) wth a protected formof the am ne, such
as for exanple 2, 5-

di azabi cycl o[ 2. 2. 1] hept aneSehe@@s tpxyl i ¢ aci d,

1,1- d)l met hyI et hylgester (1S, 4S5), of ol  owed 25 by

0
dep eé_T_Ln:g e desuf?ti ng prodijct in Ft‘*h&bres% R4
&°%Ui Habl eR aMch—a’srRF“’o{%ﬁl\@\u T leroa 4
acid, and a suitable solvent, such as for exanple R
CH2C12 It is considered to be within the knowgdge

theS|II persan to recogni ze when t m ne )
aa%ont %9 Eﬁ)atcglalpeaesaﬁﬁ‘@ (ebwg%f&@gqﬁ%&m@e%& is reacted with

ap@bﬁhpfnl tht prepemt ©f hisiieabliy Gasp, Suoh as forRRArMple lsbdmmamdﬁeqde Ina
3 étpsé ttﬁ%gro }1%[ % ametdhf;l%gegltft)a%g%gzedr\%ﬁa[c% anagc% esrer%ondary
(aﬁ)mc HN& RO 08&1@@%67@6 }@CC/PEPZODWSOM@M -st6h Scfoe medmge
;h?: ro Rghg)am\@ an k@i@ Ve t,'s 53?} &Yarnplé hn angohol
Cravythreele (p g mex g pr@én%rqb%sedsm &tsp () is |hﬁd1waf:1&ﬁed (Hz) in
Eiﬁ%e séabe b 2 glﬁaabéer@ta?%@ udilas I@kﬁﬁ;lﬁlb @h@écﬁurﬁ WAShhichileshd a
xal de

SO pra T e e &GS egeeutangagpegpol Cs. cthanol.
napht hyI car boxal dehyde, is reacted with an appropriate
{Httberﬁéér?gﬂhsa tﬁﬁo ﬁﬁgg@d\xxﬁeﬁl&ﬁ I?Sir eﬁr%%egﬁ%aﬁl’é%& ?ul%stlajced g%hen&l may be
rcenvpeiet] iRfa@nantsumadads¢ ef ﬁ)@lnv@rﬁl\’) whohing®’ fepresentaphsingl
Al amkd @/tlthed 1, by %ﬁét?d?ﬁ/\gftﬁ)f&ﬂ/ﬁ@ﬁoma— B&d"is ﬁﬁtﬂr&%ng@é{f a sultable

conveni ent | Yy e carried out "at a | ow terrper ature
ibAsS awdersser SYampie PRIASIUER BRospRyte: anitghlicgativsh speh afor example

Hzﬁdiﬁrﬁ%dethﬂé iﬂ&ﬁa firsRNEan@fsudiDasIfon e;sarﬁlﬂélgﬁmyclldheﬂylphosphmo-
?“' S L A R S
by r eact | ng t he i nt ermedi ate conpound obtai ned in
Intermediates of formula (IV) wherein R® represents a halo substituted phenyl, may
also be converted into an intermediate of formula (IV) 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.

In case in the above reaction schemes, the suitable amine HNR'R® represents
substituted 2,5-diazabicyclo[2.2.1]heptyl, said amine can be prepared according to the
following reaction scheme (11):



10

15

20

step (b) with a primary or secondary am ne HNRARS in
the presence of a suitable solvent, such as for

wezaspbe7acetonitrile, and a suitabl e base, suedtT/aB200D063319

exanple K2C03. 15 Alternativegly, internediates of
formula (1V) may be prepared according to the

follow ng reaction schene (8): Schene 8 O R3 O CH (a)
R3ON (b) RBOCL (¢c) 3(CH2)gR4 (OH2)g RN ORs5
(1'V) 20 Reaction schene (8ycleaigrli ses step (a) in

whi ¢ r instange a suitabl cidis [gacted w
(SSHB) in_the,r NK—r  — e | y—w
1,1 - bonyl di i m dazol e any_ay/suitabl e solvent,\su¢h

s for exanple CH2CL2. |n a next step (b), th r oduct
Hoestioneunen &klggoppyisesitac HEREH BacHia dn Spiinneily Brotected
?gi-giagxtﬂcyc&f[g.e Eﬁhep@yl@vhe‘ﬂeiﬁ IPl roprekditsyfor imgmeis tedthbutyloxycarbonyl,

ramade, 1n..the re nce ,SUlLta sol vent , . .
SO Sl R P S ORRSICIAR S NERBRE! pupavine
arouprsunh agfoigxamphRaRs)e.4. drome rodithe didtelandrvetzrein g reresents the
I e .
STESATER S MBS AR FREP ) Pyt e LRy o
SeCanaHERg 191 Fictidemiag ahiliabledbasmiransfar acaggpfesyeh as for
%Mﬁ&?l%'t@trahﬁ%@t |Shi@Bnidch HI6ri X ARk ]e 6248 -suMas for example

2008/ .068272 PCT/ 7/.063319, -50 ernat.ivel vy,
Bt a&?ié)@ﬂe?g%?ﬁm 13“(:?3\&7)*%%?’;&&3 rgaction. bﬁ? gext step (b),
ithd pioteedvagesp eicmgved bpreastent wih byuftdrieadid sutNaajor example

IR U7 RO RERELGIOr b Sy b o e RS

/nRthylRneNchiRgide.

Intermediates of formula (V-a) may be prepared according to the following reaction
scheme (12):

Scheme 12

(V-a)
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,
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(I'V-a) Reaction schene (9) conprises the step in which
a suitable acetyl derivative of R3 such as for

wezaspbe7acet yl cycl ohexane, is reacted with  PCI/EP2007/063319

par af or mal dehyde and a suitabkg 10 primary or

secondary am ne HNRARS5, preferably in its salt form

in the presence of a suitable acid, such as for

exanpl e hydrochloric acid and the |ike, and a suitable
sothvaifor exﬁﬂqﬂé‘l xglend, ahd@xXandve. ana ad:aehpl(b), hedproduct obtained in

A ECk s CSHIT el ER Shnal Btefe R CPBrER Cafiye-pr sueh

tak tﬁxe:xampbraiEﬁnm&umfbrbmdwiraa fuiaplewh breed, sudR3as for example
I al kyl, arylalkyl, aryl-0alkyl,

t&B{h%ﬁ%%? O al kyI Het - al kyI Het - O al kyI or

rle&errmdxa}tps o farmyle (Hri) crs&c prapgredisecasdinglyas R3 but wi t h
2 carbon atons less in the al kyI chain attached to the

remai nder o the ecul e and re| n nt.s
g%‘ieﬁn?(ﬁ?t@*qr k, eberlgﬁﬁlaé filﬁcggill%/toftg? ?ﬁiﬁg]lng reaction

(sthén) (13®an be pr epared according to the follow ng
reaction 20 schene (10): WD 2008/ 068272
PCT/ EP2007/ 063319 -51 Schene 10 / \ (a) (b) O4 (c) O
4 R3a HR3a R3a'" N R ON NSéheRE RBa ,, R5 (IV-b)
I%ﬁescti onrschene (10) conprises step (a) wherein a
tabl e|al dehyde is reacted with acetone in the
syi tabl e base,osuch as for exanple
soffi oxi . In a 5 ne}t &%g(b) t he—product (Vi-a)
' A step (a) i's r eCt thwa primary or
secondar ) amkhe HNR4R5 in the presence of CH2(=0), a
sui t ab{lieayaci d, such as for @manpl e hydr ochloric acid

R s R AL R N S
tititernpsdiectel of foolnti i (Ve D), fom its b eph sy refesertty dy mgéntat seberidd?), 7 and 8,
11? the n‘;ﬁ?gseg&ie(?fetp Eglm %naasc gﬂg% ggllvgntcgﬁ %lag ?% ex%%ﬂbt?t%aﬁy%{rofuran
Sll)ﬁ vemtablebash, ash £ for@xampleeilmrepylamdne nStariggmedy, enhance the
@atd of Blc18RPon. AL SLBAN ALS %oﬁ’xfenfe‘ﬂflgn’é% %al(rfey)oumeart%ﬂnﬁeﬁ%re

represents a halo substituted phenyl, may be

doteg bayeshrd & i798ter medi ate of formula (1V) wherein
Rtefrofi fsLot B nyi-b) sabisd prepdredladotdingyyl , by

reaction with arylboronic acid in the presence of a

sui tabl e 15 base, such as for exanple potassium

o Splatieg eaarspjlm dhbikeate dtcghrysht insaconasitiicart bexgtplited thereto.
pal | adi um acetate, and a suitable |ligand, such as for
exanpl e 2-di cycl ohexyl phosphi no-

EXPERIMENTAL PART

Of some compounds or intermediates the absolute stereochemical configuration of the
stereogenic carbon atom(s) therein or the configuration at the double bond was not
experimentally determined. In those cases the stereochemically isomeric form which
was first isolated is designated as “A” and the second as “B”, without further reference
to the actual stereochemical configuration. However, said “A” and “B” isomeric forms
can be unambiguously characterized by a person skilled in the art, using art-known
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.



10

15

20

25

30

2',6' -di net hoxybi phenyl, in an appropriate sol vent,
such as for exanple toluene. Internediates of fornula

W@ bddp/ovdrer ei n R3 represents a hal o substit ut edP@h&P3007/063319

may 20 al so be converted intosan internediate of

formula (1V) wherein R3 represents phenyl substituted
with C2_6al kenyl optionally substituted with phenyl,

by reaction with an appropriate C2_6al kene, such as

i@ caRX ATInG “Bt’VkE§tercoisBmbME mXt8&e,16 @adicuRr skt lof enantiomers,

28 5ep 48 o Roneiee N AERLS i SheriEish oy ud Bl i
aesgndtabl A1l iegpaetiyely ((BA” asd forscaxndmp“@2” respectively “B27, without
T LALPARENL0R 4 b RS SRPAREER! PRS-

n cas ove reaction’

séRéad  B'heB3y ﬂaoamrle fammélmwaeaa rekenfid” and “Bl1”,
S‘Bbséﬂahﬁéﬁ@h@for?mgl QAR IuaNEbRuSushy éﬂaﬁ@d@éﬂ/ﬂed b§al FrdfIsRBled in

n be rep ed acc to the Wi n eaction
TATAR Ef}t 39398%1%% gofor P%faé%fﬁw%ﬁr ton. 5
$Eh ﬁﬁﬁuﬂe]of@ﬁe)naﬁthr)m&l 1sPd1MCNIy IsleFar e dNintd 4 Isbﬂ‘dra[‘tb Bhantiomers (without
Reaction,.schene

0 S e e ste
éupl 61}t8rrned1 Istep 8? %_ﬁpélcattm% rt‘?% ngozwggiaagfc'ere qugfeﬁs)gﬁelf ta ned
whart@inger i mdp‘a@é@ﬂf ‘47 ftbe sq:qmdteamt@mer as “B”, the third enantlorner as
t@ftmﬁMh?hﬁ%%QﬁﬁaﬂﬁM&wm“ﬁ”“‘th an appropriate reagens

fornu rein Wrepresents _a suitable
e 59N §asgs o asfifieh cepgpeud Oé%anﬁpenmt@ indicgfed py ppgticular
At sdnhdf @r cRdtioWRENi8 tonviBrted BR SRR SifaD€ompound/intermediate,

S Bl S eb B PR U5 B R ASE Kbt (11, A2

tB1i, 82hfoanthaéermaer.sui t abl e phase transfer reagent, such
as for exanple tetra-n-butyl anmoni um chloride, a

sui tabl e sol vent, such as for exanple 10 acetonitrile,
dfedeipgitar GABIN ynaans tetrahydre bage “DRE " gpesead dishloreathane, “DIPEA”

rn?é’ltﬁﬁ NOShy LA (BLnRefletR ?—9 I(rgﬂananﬁltfbe “Pis’ e&%&dé‘%illg()ﬁH l' e%her

noved b reactlon Wi suitable acid uc
Pé% eealilsfdlﬁhl QERRARABE @M& dneans tinél%fft quee%ff and “SFC”
swdahaBligers@ticdeRluid SH®imaaserighy. exanpl e  net hyl ene
chl oride. 15 Internedi ates og>fornula (V-a) may be
9(QQé&ﬁguﬁQﬁQ&ﬁhﬁka&akh%n&%hﬁ&%‘ng reacti on schene
(12): Schenme 1Z (R p R/ \\ R6 (a) (RPR7 R6 N
RampR 81 N R 2

a-1. Preparation of intermediate 1

SEReNs

5-Chloro-1-phenyl-1-pentanone (1.50 g, 0.00762 mol), N-methylbenzenemethanamine
(1.96 ml, 0.015 mol; [103-67-3]) and K,COs (3.16 g, 0.023 mol) were mixed in a flask.
CH;CN (22.86 ml) was added and the reaction mixture was heated at 80 °C for 48
hours. Then K,COs was removed by filtration. The product was purified by flash

chromatography (eluent: n-hexane/EtOAc 5/1). The product fractions were collected
and the solvent was evaporated. Yield: 1.79 g of intermediate 1 (83 %; yellow oil).
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(b) (RL)p RT R6&\\ \ OH(CH2)gq\ 3 RNR2 (V-a) 20
Reacti on schene (12) conprises the step of reacting an

wapmsogs2rat el y substituted quinoline wherei n MBI/EP2007/063319

represents a suitable |eavingsgroup, such as for
exanpl e halo, e.g. brono, with an appropriately
substi tuted deoxybenzoin in the presence of a suitable
catal yst, such as for exanple palladiumdi acetate, a
st tPadaeation @R Ndernsddihtc as for exanple X-PHOS, a
sui t abl e base, such as r exanpl e cesium carbonate, a
sui t abbe sol vent, RO08Y 068272 PCT/ EP2007/ 063319
sugh as far exganple xylene, under N2 flow. In a

' Ne oduct obtained in step (a) is

.table Gignard reagens (e.g.

Z=CH (CH2) gMy-Br, such as for exanple
aFChlora gpdsiytnh-pamoamiode (1.0hg 2. 862t rabl, ©LAI+ePt |-netiph-4e/-

}%ﬂ;ﬂ@[@@ﬁggﬁcﬁﬁé @Eée’sd Q)fdﬁrﬁ% [%5‘7@10%:1 ?rbcf‘k%‘éogofz.ls g, 0.015

. ) can reparea accor
mlbvrsdnee s oH:EN(hamd) {nd hegieddaR0be fpr ¢pheuse Then KoCOs was

2666V BYfiktidhend @k lcAmke du@fa@ﬁécﬂgiﬁew?qm Qﬁl%)rﬁaté%aphy
+

Cg%er}r{?p_ 3§12é\5¢}(%§ 15;1)@'%& qsgf:?d g&‘%&%)“%ﬁ% o’\ﬂegtiaqzi an(lﬂ/ﬁ% solvent was
ienfiraredli itk 048 foasfiinteamitliaite )31 %)r eacted with an
internediate of formula (VII), for its synthesis
reference is made to schenes 6, 7 and 8, in the
are Pesmmeatioh of iMedmediate &0 sui t abl e sol vent, such as for
exanpl e tetrahydrofuran, 15 and a suitable base, such
as forOexanpl e diisopfop amne. Stirring nmay enhance

: ‘ acty.opl The reacti on may
i edNout at a tenperature ranging

5-Chloro-1-phenyl-1-pentanone (1.5 g, 0.00762 mol), N-methyl-2-pyridinecthanamine,
dihydrochloride (3.19 g, 0.015 mol) and K,CO; (3.16 g, 0.023 mol) were mixed in
CH;CN (22.88 ml) and the reaction mixture was refluxed over the weekend at 80 °C.
Then K,CO3 was removed by filtration and the product was purified by flash
chromatography (eluent: n-hexane/EtOAc; started 5/1, product at 1/1). Yield: 1.77 g of
intermediate 10 (78 %).

b. Preparation of intermediate 2 and 3

Intermediate 2 (dia A)
Intermediate 3 (dia B)

Lithium diisopropylamine ([4111-54-0]) (3.81 ml of a 2.0 M solution in THF/heptanes;
0.00763 mol) was dissolved in THF (25.44 ml; dry) and cooled on an ice-bath at

-70 °C. 6-Bromo-2-methoxy-3-(phenylmethyl)-quinoline (intermediate compound 3
(Ex. A3) of W02004/011436) (2.09 g, 0.00636 mol) was added dropwise as a solution
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Internmedi ates of formula (VI-b) can be prepared
accordingly. 20 The follow ng exanples illustrate the

w@e@sess27t nventi on wi t hout being |imted therePOI/EP2007/063319

EXPERI MENTAL PART Of sone conpgunds or internedi ates
t he absol ute stereochem cal configuration of the

st ereogeni ¢ carbon aton(s) therein or the
configuration at the double bond was not 25

éx eI (M8 ahlt yrydlah @ thdinigthre Was bieskfoe aih@ﬁrstalﬂ €7 O °C. Then

TGRERIRETLCEt b B0 @ W36 e oo i on g (19.08
\mlt tiguand thetrhzmtion efisfuenwas stircedtthe3 howng at -70 °C. Then HzO was

?ctg&&?@% t Cﬁn’b Wl %\{)e%@r Et Vée’fﬁél vﬂere &pa éjd and the

can uana OUS aracteri ze

@ygaalmpléwdhasgkash%wﬂhF@rltlh,eirmdt(M ohgilsrad doddbhsolvent was

i iRstsd &U%Zbe a 15»@611%1@5%&1@% WRpudificd § ﬂ&ﬂ%ﬁﬁﬁﬁ@l ohphy
be wthln

ge .of the 30 skil n
(eEeynt ?@X%ﬂﬁ@t &Fafﬁﬂh Céloﬁ%YVﬁ@oCO{‘lBCtﬁii‘%f e aelpparas
achpodhted SY 1erdeOs3I8erg1dfailtemlﬂiagw adia an and\Q 180 Q8nteehedihte 3 (dia
RCT/ EP2007/ 063319 -54 In case "A" and "B" are
stereoi sonmeric mxtures, in particular m xtures of
enantioners, they can be further separated whereby

th resaect%v? firs ractions isolated are
é%§$§ﬂ33¥¥bﬁ%gﬂ$%§%§£tiver "B |" and the second as
"A2" respecirwgly "B2", wthout further reference to
t he actual § eochem cal configuration. However, said

AT }%C"BZ" isoneric forms, in

By~ can be unanbi guously

; a, person skilled in the art, using
art - iIs Such as, for exanple, X-ray
dlffractlon dﬁ a_fi xture of 4 enantioners is directly
separated into 4 separate enantionmers (w thout an

i nter medipat 6 81e8RwQh) separating first into two
dIaSterthégaE&§Wm§B§ first obtained 10 enantiomer is
i ndi cated as "A", the seond enantioner as "B", the

td’h'rlS&o@l'ﬂ@ﬂﬂﬂc%@ﬁir lféﬁloroéﬂlyl 8 (C. (|JU31 theD ikl a8 iaQBRItioA D

lpli‘[egmﬁal&?eaﬁo 8@ ]alnéﬁ%gg(lh n@iﬂ{he&mxg}%g gvaso gtlrred at 80 °C for 1

tioasirelrthon erplvenrwananporategnill drgnsoriMerrt@dud waotaken up in

col n
%ﬁ%er | EIOf rhga’hﬁe 4 C rllé ovﬁa{s fsﬁh&ﬁ :Tgigq ié gdcl)‘ 1 ﬁou‘te arﬁ?&%g &e@ven‘c was
enapuritodrekhe(ragidue®,7 o) nBasputificdy crbhmm thremﬁfogmphy over Kromasil
g@lﬁgﬂtn@ﬁtz@fz/ CPTUTJ/N‘T‘%@@IS%/ 9]0@%'3%7 B/ L5 a9 m) BEE p i 88&ions were

| or oet hane
RobedisA and-the sq}@@rﬁwaéteﬁmratzd aflslﬁaﬂéﬂngmf intepynegiated £%%)
dhsomiowyl ether, "DCM neans d|chloronethane " DIVF"
means N, N—dlnethylfornanlde and "SFC' 20 neans
Supercritical Fluid Chromatography. A Preparation of
tTheerinetlinterd ovaa tpecpeomipooerdmg to the same protocol as intermediate 4, but

starting from intermediate 3. Yield: 0.31 g intermediate 5 (52 %) (m.p.: 203 °C).
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Exanple Al a-1. Preparation of internediate 1 ON |
25 /| CH3 5-Chl oro-I-phenyl -1 -pentanone (1.50 g,

wO208/0627101 ), N-net hyl benzenenet hanam ne (1. B61/BP2007/063319

0.015 nol; [103-67-3]) and K2£p3 (3.16 g, 0.023 nol)
wer e n1xed ina flask. CH3CN (22.86 m) was added and
the reaction m xture was heated at 80 C for 48 hours.
Then K2C03 was renoved by filtration. The product was
Miambleed? by flash 30 chromat ography (el uent:

n- hexane/ Et OAc 5/1). The product fractions were
@oPtepatation ofimtbrinkéiadd vent was evaporated. Yield: 1.79
g of ipgternediate 1 (83 % yellow oil). WO 2008/ 068272
PCT/EP'OO7/063319 - 55- a 2 Preparation of

At idte ./FBT
or o- | - phenyl pen e (1 02 g, 0.0052 nol,

. 93 8]) 1-ne A-\w nethylan1no)p|per|d|ne

(1.33 0. 01 nol, [73579 08- 5] é , ,
@\ m@u@ oforghleser ephanybd- neﬁtaewcgq 0(19% mﬁl) 1A ew@aﬁfgal)tﬁl@erazme
30.0021 ﬁbl)‘h&d QoS (0 ﬁmmmk&g@@@mam (40%@%@1 sttYed at 80 °C for 18

E]Iﬂl}”%:]i{l 8%}?%‘1&&?‘&?&{3{&9}? eed %ZIQE 6&}1&%@ ! tl? %gg)i g 1L1a€a51ﬁed at

deed wehi NaO&t 3 Nomsl anemeted olifheticthyl ant TH[Eeorgamv &nyer waswashed

i 0]
%@P&Bﬁ&t@%‘ P%%éo% ﬂlggPsoﬁ{? cglﬁggea pwgg ﬁ%q %u{ %égs&veml&as
BV@NIrged Ylﬁbihéﬁyg off inprrmedintané (7878. g, 0. 00762 nol ),
N- et hyl - 2- pyri di neet hanam ne, di hydrochl oride (3.19
g, 0.015 nol) and K2C03 (3.16 g, 0.023 nol) were m xed
it PreoiidGbh 62 dit&helia)e And the reaction m xture was
refluxed over_the weekend at 80 C. 15 Then K2C03 was
removed by
flash chrolres
5/1, product

ration and the product was purified by

ggr aphy (el uent: n-hexane/ Et OAc; started

at 1/1). YieI@. of internediate
OH i

Intermediate 7 (dia A)

nBuLi (0.0036 mol; 2.3 ml of a 1.6 M solution in hexane) was added dropwise at

—20 °C to a solution of diisopropylamine, hydrochloride (0.0036 mol; [819-79-4]) in
THF (8 ml) under N, flow. The mixture was stirred at —20 °C for 20 minutes and was
then cooled to —70 °C. A solution of 6-bromo-2-methoxy-3-(phenylmethyl)-quinoline
(intermediate compound 3 (Ex. A3) of W02004/011436) (0.003 mol) in THF (10 ml)
was added. The mixture was stirred at —70 °C for 1 hour. A solution of intermediate 6
(0.003 mol) in THF (10 ml) was added. The mixture was stirred at —70 °C for 2 hours.
H,0 was added. The mixture was extracted with EtOAc. The organic layer was washed
with saturated aqueous NaCl solution, dried (MgSQy), filtered and the solvent was
evaporated. The residue (5.5 g) was purified by column chromatography over silica gel
(eluent: CH,Cl,/CH3;OH/NH4OH 98/2/0.1 then cyclohexane/EtOAc/NH4OH 65/35/0.2;
15-40 um). Four fractions were collected. The solvent of the desired product fraction
was evaporated. Yield: 0.18 g of intermediate 7 (dia A). (Also the dia B form was

isolated in this procedure but was not used further in this context)
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b. Preparation of internediate 2 and 3 CH3 Br \ \ OH
NO 1 CH3 Internediate 2 (dia A) 20 Internediate 3

W@ dooa/o@p71i t hi um di i sopropyl am ne ([4111-54- 0] pCT/BPB@7/063319

m of a 2.0 Msolution in THE(heptanes; 0.00763 nol)
was di ssolved in THE (25. 44 ; dry) and cool ed on an
ice-bath at -70 C. 6-Bronp-2- net hoxy-3

- (phenyl met hyl )-quino line (intermedi ate conpound 3
(CERrep&Aio®bf MERDORSiaf181436) (2. 09 g, 0.00636 nol) was
added dropwi sge as a solution WO 2008/ 068272

PCT/ EP2007/ 319 -56 in THE (19.08 m; dry) and the
m xture was rred for 2 hours at -70 C. Then

1.79 g, 0700 nol ) was added

derQpwi < ) t|o- |nNTH (19.08 m; dry) and the
' rred for 3 hours at -70 C

) e (quenchlng) at -70 C, followed by
Et OAc. \ e separated and the 5 organic

| ayer was wa$ éd w=( h brine, dried (MySO4), filtered
and the solvent was evaporated to give a yellow oil.
The resi duériRedigyif @rideéd by flash chromat ography

(@Irbtﬁﬁbhloﬂdﬂa%ﬂn elcﬁto@smyl e (Hesarsst) waaaade@rtﬁo K€to a

@' eCt %‘ﬁgfr}ﬂ‘i(ﬁ?ﬁfo@ﬁ()@ Hlina{)@f ?gﬁ{j)aé‘%i éxgxtare vqflz\flstlrred at

ISﬁtoérﬁﬁedi Ihatuean’ﬂl theli the sﬂ)vent]s@ascnvaﬁbretpd tifltdromes@fThe residue was

t eﬁr ﬁggbﬁ én@tﬁi \gﬁg tlrre%raé qg %d\lm%u%_stg The solvent was

@aamm@ AR a@ld caedidiie (9-20r8) ovas @uni}i:d by celnmnhghggmatagiaphy over
was madd edudn® EI9)/eH:00/Qf1,0H 96/4/0.4 to 88/12/1.2 ; 3.5 um). The pure

fractions were collected and the solvent was evaporated. Yield: 0.096 g of
intermediate 8 (36 %; dia A).

Example A3

a. Preparation of intermediate 16
O

N,N'-Carbonyldiimidazole (0.102 mol) was added portionwise at 5 °C to a solution of
benzenepentanoic acid (0.068 mol) in DCM (10 ml). The mixture was stirred at 5 °C
for 1 hour. N-methoxymethanamine hydrochloride (0.102 mol) was added portionwise.
The mixture was brought to room temperature, stirred over the weekend, poured out
into HCI 1 N and extracted with CH,Cl,. The residue was purified by column
chromatography over silica gel (eluent: CH,Cly; 15-40 um). The pure fractions were
collected and the solvent was evaporated. Yield: 9.66 g of intermediate 16 (65 %).
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internmediate 2 (0.0009 nol) in DCE (10 m ). The
m xture was stirred at 80 C for 1 15 hour and then

wo b@smsed2vent was evaporated till dryness. The PeFEPR287/063319

was taken up in CH3OH (10 m)s9.The m xture was stirred
at 80 C for 1 hour and then the sol vent was
evaporated. The residue (0.7 g) was purified by colum
chr omat ogr aphy over Kromasil (el uent:
GHR PRkl Nt B4 510. 5 to 85/15/1.5; 5 m). The
pure fractions were collected and the solvent was
evapor at e Yield: 0.21 g of internediate 4 (45 % 20

: O ateppredi ate 5 was prepared according
e sane protocol as internediate 4, but starting
internediate 3. Yield: 0.31 g internediate 5 (52
% (mp.: 203 C). WD 2008/ 068272 PCT/ EP2007/ 063319 '
siew doaspf Ebramerd-obfasplattand were efldgdo arsebigionoé M (09N mol) in
rlééeltkﬁll@':tlﬁﬁr E‘{q(];rg]ﬂ)rurrrlg?m% qmhe 'nléi?ﬁlli‘@ﬂfﬁé Stgféa%g%mzzi%di(ﬂ'sg%g@n of

, 1- y [ zZi . .
kzb%@oc‘bgﬁﬂﬁum}ﬁ f&?f?ﬂ) %P;g@mamhﬁ fifbpr @smétwa\s ggagdaﬁowse- The
(Hﬁlzi&ﬁllfe ¥8s L‘tﬁwdzfor THefindtee thdnxdogled t(VVaprALSbﬁlﬂioﬁ Wi M-mts%oxy-N-

xtracted wt . 5N 1 ed at it

Gy B ATkt Olpop i b TR aBH RS saed g houre was
Istigred atvia¥C Warhieirs anidt wasstheustatasicht acpre amspeNet@te for 2 hours. The

) . (. i
L R e o A
[9reqmicelgrerayasepaatef riredidaSile fitteped myd tioppalyent yaggvapqeated.

hitlar medigaifentérmddmeed1.nBuLi (0. 0036 nol; 2.3 nl of a
1.6 Msolution in hexane) was added dropwi se at -20 C

to a solution of diisopropylam ne, hydrochloride
(0.0036 nol; [819-79-4]) in 15 THE (8 m ) under N2
fotD\Rrephingiond of tinteenatige $4i rred at -20 C for 20 m nutes

and was then cooled to -70 C. A sol ution of
3@» 2- n&? hoxy- 3 - (phenyl net hyl )-quino line
Cl

A few drops of 1-bromo-4-chlorobutane were added at room temperature to a solution
of Mg (0.0697 mol) in diethyl ether (12 ml). The mixture was stirred for 30 minutes. A
solution of 1-bromo-4-chlorobutane (0.0697 mol) in diethyl ether (35 ml) was added.
The mixture was stirred and refluxed for 30 minutes, then cooled to 0 °C. A solution of
N-methoxy-N-methylbenzenebutanamide (0.0465 mol; [177756-65-9]) in THF (35 ml)

was added dropwise. The mixture was stirred for 15 minutes, then stirred at 50 °C for 4

(
t
f

hours and poured out into NH4Cl and EtOAc. The organic layer was washed with
saturated aqueous NaCl solution, dried (MgSQy), filtered and the solvent was
evaporated. Yield: 11.2 g of intermediate 14 (100 %).

b-3. Preparation of intermediate 17
O

WQ

A few drops of 1-bromo-4-chlorobutane were added to a solution of Mg (0.065 mol) in

THF (10 ml) under N, flow. The mixture was stirred and refluxed. A solution of
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(intermedi ate conpound 3 (Ex. A3) of W02004/011436)
(0.003 nol) in THE (10 m) was added. The m xture was

watisnestiat -70 C for 1 hour. A solution of PCT/EP2007/063319

internediate 6 (0.003 nmol) igy.THE (10 m ) was added.
The m xture was stirred at -70 C for 2 hours. 20 H20
was added. The m xture was extracted with Et QAc. The
organi c |l ayer was washed wth saturated agueous NaC
Sobrdinoof chidfob@thn€ K &6Fol)fih dicetyedthand st af® YN 5 WS was

e ted., The resi . 5 S rified-.by col.um
PRI B sy o S <Py Al HER Bl to S9CX SRUSTe
Oz Ob2digHs BH ONMBD ABIPTHF 13@ tndwas added. The mixture was stirred for
QYCh: : _

Y SPGB TR POt Pl st o5 g pgured ou
pite VI (Cliapd extrastedsitinEtO AG Hes timesl Thejosgagic layergvag wshed with
!S%lﬁﬂftf@éﬁuj%@stlﬁa(ﬁlcﬁoﬁniﬁha diic @BIAS, m&e@?&ﬂdqgg?d@?ﬁgas_ ]

i sol ated in s procedure not used fu i
ERROTE ek Iy e S eiermediatet Helh Ep007/ 063319 - 58-

c. Preparation of internediate 8 CHrNH Br NJ N Ol

CH3 Internediate 8 (dia A) Carbonochloridic acid,

1 £ Qr 0850 ifig erdia(té’-lé’gto‘e‘ g"'()o \8'88461%?? ?LOE\&S?;O

Pxture was stirred at 5 80 C for 1 hour and
A aporated till dryness. The

7 C for 30 m nutes e~sol vent was evapor at ed
again and the residue (O) was purified by colum
chr omat ogr aphy over Kronas (el uent:

CH2C12/ CH3OH/ NH4OH 96/ 4/0.4 to 88/12/1.2; 3.5 nm). The

Pumextuferefdnieomsdiate €1 (0042e00kdl, diridpipbediso((€3t maBsind g<2CO3
QYO Ly o1y MR B BB 38, B3Ry v
droughptoeem teyperaBirapi iEaw rbewf|iafioitiCd el qticer Y03 agded, The
\ggﬁtzﬁggg ac?giglte{i gﬁtﬂ'cl-i?gl aN. gggamloas fa%%mfﬂfed with I_\Ira(gH 3N
&pQFﬁtlr@twg\gltg 811[6F1}y28th3{. (T 'e@rgangrcolagrerl vgas separgteg, c{ple)ci'(Mg%O4),
filtered and the solvent was evaporated. Yield: 8 g of intermediate 12 (28 %).

c-2. Preparation of intermediate 13

i S

N
SRaag il
S

A mixture of intermediate 11 (0.0089 mol), 2-(phenylmethyl)-2,5-
diazabicyclo[2.2.1]heptane, dihydrobromide, (1S,4S) (0.0089 mol) and K,COs (0.0267
mol) in CH3CN (23 ml) was stirred at 80 °C for 48 hours, then brought to room
temperature and poured out into H,O. The organic layer was acidified with HCI 1 N.
The aqueous layer was basified with NaOH 3 N and extracted with diethyl ether. The

organic layer was separated, dried (MgSO,), filtered and the solvent was evaporated.
Yield: 1.23 g of intermediate 13.
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for 1 hour. N methoxymethanam ne hydrochl oride (0.102
nol ) was added portionwi se. The m xture was brought

WO 0008068271 enper at ure, stirred over the weekendpCparren063319

out into HC11 N and extracteghw th CH2CL2. The
resi due was purified by colum 20 chromat ography over
silica gel (eluent: CH2C12; 15-40 m). The pure
fractions were collected and the sol vent was
VA PesrRtRidn ofiittbEhicdté65g of intermediate 16 (65 9.
WD 2008/ 068272 PCT/ EP2007/ 063319 -59- b-1.
aration ®@f internediate 11 OCL A few drops of

4 re added to a solution of My
dleth | \et her ) m) under N2. The
mxture was stirred a ef | uxgdd A solution of 5
1- brono- 4-chl orobutane (0.071 nol) in diethyl ether
(20 M) was added dropwise. The mnixture was stirred

flﬂferﬁédmtg' lﬂi ev§as ?avﬂe& 9 odnt % ﬁle%rg%(ﬁﬁ’é %éc?iﬁe(@ffgr intermediate

hoxy- N- benzenepr opana
ﬁﬁIEA@%Z)nP‘)‘t S&aagn% ntem@dmts‘(ﬂﬁr%lewaéntegwmaw At 5 C

for 2 hours and was then stirred at roomtenperature
for 2 hours. The mxture was poured out into NH4Cl
. racted wth Et CAc. The 10

S %t ated, dried (MgSO4), filtered
was evaporated. Yield: 13.2 g of

. b2 . Preparatiop of internedi ate 14
rops of N1byr onu thl or obut ane were
at room tenperatu o_atsolditi on of My (0.0697

nmol) in diethyl ether (12,m ). The m xture was stirred
for 30 mnutes. A solution of 1-brono-4-chl orobutane

(OnfE8ré dmht)erin@dﬁ'teei”ﬂw 0(%'9*}&61) (ﬁé;heﬁ;)lm\e@@l)azﬂsled The

m.xture was_ stirred tes, the
@%p@ayqlg[@ Hhema%eo |dmy|d6}br@p1de (lS 4S) (0 0059 rnol) and K2C03 (0.0179
JTR OB YCIW Myl dxeyiize 0 abgl %ﬁméﬁﬁm(u& E}{Eﬁfbrdiﬁght to room

%ﬁweﬁggg R S A e I T PTG
M. TR aQuéaos 1ayer hvasibasifetdw plo uor&tdnmmd NaObdl dd4Rtraetad with diethyl

Crpel- ' t d
Eghgﬁ The ﬁgaa% ﬁgF\J \9&4 \%(s‘fl d V}@tﬁ ?%geg \jdﬂe \!1% It\IgC?le%ﬁlﬂo %ed
éMgﬁé}q) filfgeed a@déImﬁOéY@ﬁwaW%ﬂmratqdl 2¢clg: bPOT aoeteranegdiate 18
141 6500 %9 . 25 b-3. Preparation of internediate 17
icl A few drops of 1-brono-4-chlorobutane were added
to a solution of My (0.065 nol) in THE (10 m ) under
N2 flow. The m xture was stirred and refluxed. A

$xhannipicoss of
a. Preparation of intermediate 19
OH

a

A solution of 1-bromo-4-chlorobutane (22.25 ml, 0.19 mol) in diethyl ether (100 ml)
was added dropwise (under N, atmosphere) to a suspension of activated Mg turnings
(4.67 g, 0.19 mol) in diethyl ether (100 ml). Some crystals of iodine were also added.

The temperature in the flask increased, and the orange colour turned to white. Once the

addition of 1-bromo-4-chlorobutane was completed, the reaction was cooled in an ice-
bath and 2-naphthalenecarboxaldehyde (20.00 g, 0.13 mol) was added dropwise as a
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WD 2008/ 068272 PCT/ EP2007/ 063319 -60
1- br ono- 4-chl orobut ane (0.065 nol) in diethyl ether

w@ 2snt27and THE (15 m) was added. The m Xt UPET/BR®07/063319

stirred for 30 mnutes, then_gpoled to 5 C. A sol ution
of internmediate 16 (0.0437 nol) in THE (30 m) was
added. The m xture was stirred for 30 m nutes, then
stirred at 55 C for 3 hours, brought to room

ts@lﬂiﬂ@ﬁ af THE, (2@mmr1 efity 0 The Boalc AbDmNGH ANdrred il e t1@dbath for 4

b The e bR et ooi ity R RRACE LA HEM BER e abipareted.

flihk toegamit lapat wasevasbbdwith bwas, dreeddypSals diltelidednd thd $olgent was

1
S el R B[ ety fih cnlShERABHRGCY o
iltxm/lﬁ@z\c&ﬂ }), The desirgd fiaptéqrisdyaie celtpctrd angdwio sobypit was
§3ated (%flg&ng‘iﬁi)erin@dﬁfggg\' (180 m) was stirred

over ni ght” at Then the m xture was brought to
room tenperature and poured out into H20. Di et hyl
et her was added. The mxture was acidified with HO 1
. Piidperasiquebimerh@ymte s basified with NaOH 3 N 15 and
extracted with diethyl ether. The organic |ayer was
separat ed dr| ed (MpSM), filtered and the sol vent

Q d eld: 8 g of internediate 12 (28 9%.
aratlon of internediate 13 0 S S 20 A
A internmediate 11 (0.0089 m)I)

phenyl rretZ% ,} 2.5 diazabi cycl o[ 2. 2 éhe tan
ap medite 9 (197 g104mp D) prsghsolved iy CRagL ml)(@dcslz%ﬂask
Riads eoblad me(b%ﬁl MI)OZV(@S 8Stgl 0 Vl@ (ﬂncﬂ] w89addcll @hd 4 reaction

h th t
SRR b e i r ga T agur L LY iR RS R
Irhi. nextTmerna'irg,J e ad;dltlageé amoast ddddn®i €0 eqhtvlalehla GHsaiddbch fadd in the
h
SHE86 St Dol gy DB Gl GUSY M
m;sbrrgql e¥krnighi &irgem ferpperatuest. Them Mnfbdvastremoged bm“ﬂtratlon over
%Q‘ﬁ?e/ G468 %Yo%iu%ésﬁ?&ﬁfé&lb%%ﬂ Shronfidogriphd-(cIBERPAMRLAMRIEIOAC

ing
40 I). Ylee ({T%d91 g of 1ntermed1ate 20 (70 %).

c-1. Preparation of intermediate 22

CH; O
H3C7|\ )I\ S

N
S0

A mixture of (1S,45)-2,5-diazabicyclo[2.2.1]heptane-2-carboxylic acid,
1,1-dimethylethyl ester (0.2 g, 0.001 mol), (2-bromoethyl)benzene (0.224 g, 0.0012
mol), K,CO5 (0.279 g, 0.002 mol), KI (0.167 g, 0.001 mol) and N, N, N-tributyl-1-
butanaminium chloride (0.02 g) in CH3CN (5 ml) was heated overnight at 80 °C. Then
the mixture was cooled to room temperature and the precipitate was filtered off and
washed with EtOAc. The organic phases were washed with brine, dried (MgSOy),
filtered and the solvent was evaporated. The product was purified by flash column
chromatography (eluent: CH,Cl,/CH3OH from 50/1 till 40/1). The product fractions
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OS S Internediate 15 was prepared according to the
procedure described for internediate 13 (A3.c-2), but

we@snss2g f rom i ntermedi ate 14. Yiel d: | nter mneBCBER2025063319

5 c-4. Preparation of intermggiate 18 0 S N/ S A

m xture of internediate 17 (0.0059 nol),

2- (phenyl net hyl ) -2, 5- di azabi cycl o[ 2. 2. 1] hept ane,

di hydr obrom de, (1S,4S) (0.0059 nol) and K2C03 (0.0179
breredl)ected aﬁ&lfﬂ(él\l;o(lde&t Wbé eVipBrasdd. The eesatue &8s @rit@(vaABum, room

Rt Liel et RGP Tl 0 P BRI 11 e

with HC13 N. The aqueous Iayer was basified with
concentrated NaCOH and extracted with diethyl ether.

The organic la Eiiﬁgf\ shed with saturated aqueous
NaCl solutlon SH), filtered and the

sol vent was poﬁ&te X ieIdC 1.967 g of internedi ate
18 15 (81 % . Exanpl $§arat|on of
|Iﬁfeﬁ—‘ﬁf§ﬂﬂit@5§ 19 OH G 520 A so u%wa@ r ared accordlng to an

r ono- 4- chl.or gbut an I
élP QROYSTBOFRHAS ‘Wﬁ&mﬁg‘&é‘ﬁ%% %Bb\%@@g(f g?’ ‘%@0 2. metﬁylpyopane
atstesph€2-byorhaetlay uspansY eid: 66 %actalmatesdoiVy t ur ni ngs
(4.67 g, 0.19 nol) in diethyl ether (100 m ). Sone
crystals of iodine were also added. The tenperature
in the flask |ncreased and the orange col our turned
tCol- Wignagationyes anteeedigieldd t i on of 1- br onp- 4- chl or obut ane
massponpleted the reaction was cooled in an ice 25
and 2- napht hal enecar boxal dehyde (20.00 g, 0.13

' 63819 -62 solution in THE (200 m, dry).
TheSreactlo xture was stirred in the ice- bath for 4
hours. Then e mxture was quenched with NH4C11l N

TR B2 P 30 e PP L] e sttion
sids\ceolied w8 °C. Then trifluoroacetic acid (7.54 g, 0.0066 mol) was added dropwise
at 0 °C. After the addition was completed, the reaction mixture was warmed to room
temperature and stirred for 2 hours. The solvent was evaporated and the residue was
dried. The product was obtained as a colourless oil and it was used in the next step
without further purification. Yield: Intermediate 23.

S
HT:}j CH,
N
. \/k H3 .
Intermediate 54 S was prepared according to an analogous protocol

as intermediate 23, but starting from intermediate 55. Intermediate 54 was obtained

as a brown oil and was used as such in the next reaction step.

d-1. Preparation of intermediate 21
O

Al
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evaporated. The residue was purified by flash
chromat ography (eluent: n 5 hexane/ Et QAc 20:1). The

walemsest7i racti ons were coll ected and t he sol veOL/EP®E97/063319

evaporated, yielding internmediate 19. b. Preparation
of internediate 20 O Cl1L 10 Internediate 19 (9.97 g,
0.04 nol) was dissolved in CH2C12 (120 m) and the
flask was cooled in an ice-bath. M02 (34.85 g, 0.40
MohjixtwRSof dnideeainte 20@. (v(rsa@tnilcqn 2-(phaiymethywh, $tirred

e G e, sy dRormiG: CSERAPO P Bhe kecO:

a@f. OIW]Dﬁlo()]lﬁ) CefyONvEbe ml) wmstlr&dﬂ&nﬂpr wifldx iometnfght. Then the mixture

ga%?\gl 4 S’&ﬁ{ ﬁn@ggﬂgg %&é@z&m?ﬁ?e ieg%]ild M&'Qgcltédl\ggh diethyl ether.
\he ongagi lager wasorireeap eithtilflel NThohropons wacops Hygewas

tmsﬁbdi MtatNmH QWehnd &atdcted. wilth@icl PEHEL Tﬁ@@rgwcu&ye@ dras

i%’afﬁte Shi wah 3%58‘)%%4@#5%&%5{%6 leemtl%nt wgs pyaporated.

Rrieldareat |7og1oﬁji1terntedtmal {@12%32 CH3 0 H3C- S H3C O N N
14 S 20 A m xture of
(1S, 4S) - 2, 5-di azabi cycl o[ 2. 2. 1] hept ane- 2- car boxyl i c
aC|d 1, 1 dlnethylethyl ester (0.2 g, 0.001 nol),

2. Hrepanationaf )i e 24, 224 g, 0.0012 nol), K2C03
(O 279 g, (9 002 nol), KI (0.167 g, 0.001 nol) and
but anam ni um chloride (0.02 g) in

s~he dverni ght at 80 C. Then 25 the

‘ as cool ed rQom t enperature and the
preci prtate was fi Bt ered of f washed with Et CAc.
The organi c phases were wash th brine, dried
(NgSCﬂ) filtered and the sol vent was evaporated. The

g a2 R A shol? i BRI ipi gl TR RERAPT
Fisemedinte 300 5hs, W65 ool 6307 HEHORBGBID A0S & 0,003

n‘fb’i) WRIR, ]\ﬁﬁlthgﬁtfyﬁ ﬂ-bﬁfhﬁaﬁlhﬁuﬁ%%ﬂ% (0VB&7 gvgp%r\%@ Q:verér Q&ied to
resi due was driéd (vacuum

Gh?@q‘@“oé‘f andihemidpicayas Sﬁﬁfefl R 9%@1 fiy it TﬁemKo}é& was filtered
T £dd3vd3hed with EtOAc. The organic phases were combined and were washed with

brine, dried (MgS0,), filtered and the solvent was evaporated. The residue was purified
by flash column chromatography (eluent: CH,Cl,/CH3;OH; from 50/1 to 40/1 to 30/1 to

20/1 to 10/1). The product fractions were collected and the solvent was evaporated. The

residue was dried (vacuum, room temperature), yielding 0.8 g of intermediate 24 (pale
green; yield: 59 % over two steps).

d-3. Preparation of intermediate 25

A mixture of intermediate 20 (0.5 g, 0.00202 mol), 1-(4-methoxyphenyl)piperazine
(0.00405 mol) and K,CO; (0.84 g, 0.00608 mol) in CH3CN (6.06 ml) was refluxed at

80 °C for 2 days. Then the inorganic salts were removed by filtration and purification



S H3C-O N CH3 Internediate 55 S CH3 was prepared

according to an 5 anal ogous protocol as internedi ate
wQ@2q08les275t arti ng from 1- br ono- 2- net hyl pr opanePCT/EB106 2063319

of (2-bronoethyl)benzene. Yiegkd: 65 % (col ourless

oil). c-2. Preparation of internmediate 23 S HNN S

10 Internediate 22 (1 g, 0.0033 nol) was dissolved in

CH2C12 (10 m) and the solution was cooled to 0 C

M petfoiiddugr fabehidmacsdply/(chfng n-KxRGEtOMY; inivvalSconditions:

ed dr I,Se... at . Al.ter the addition, wa
Bl et bR RETp Ebrofhnds i vt Rl Y e
teeapeatad.U¥ieldafd sof intertheddate 25 k@Y. The sol vent was
evaporated and the residue was dried. The product was
obtained as a colourless oil and it was used in the
next step 15 MAthout further purification. Yield:

drepsgationofon {e®#8 N Internediate 54 S CH3 was
prepared agcordlng to an analogous protocol as
put starting frominternedi ate 55.
asNobtwai ned as a brown oil and was
such in thelpe reaction step. 20 d-1.
Pré&paration of internédidfe 21 O\ \ NS/ S W
2008/ 068272 PCT/ EP2007/ 06831 -64 A m xture of
internmedi ate 20 (0. 00571 nol), 2-(phenyl nethyl)-2, 5-

qh&i’ﬂﬂﬂﬁﬁf@ bokAs ére]a]ﬂ%ﬁ@k@cﬂ@mg dh ﬁﬁé%r@@dﬁf@ fg{s 1nte(rﬁr%dﬂi@ 21 (A4.d-1),
0. 00571 nol )

ﬁfa}ﬂ%%oeth ¥ riipiggier ankin %&nqﬂ}@.er%ﬂg jeld ﬁw%?rg qfﬂetermedlate 26

Bo%Yyre was cooled to roomtenperature, poured out
into water and extracted with diethyl ether. 5 The
adr Hanemrdtimert imasnexite a8t ed with HO 1 N The
resulting @queous |ayer was

A mixture of intermediate 20 (5 g, 0.02mol), homopiperazine (0.06 mol) and K,COs3
(0.06 mol) in CH3CN (60 ml) was stirred under reflux for 18 hours then cooled down to
room temperature, and poured out into water. The organic layer was extracted with
EtOAc and dried (MgSQy), filtered and the solvent was evaporated. The residue was
purified by column chromatography over silica gel (eluent: CH,Cl,/CH;:OH/NH4sOH
97/3/0.1, 15-40 um, 90g). The pure fractions were collected and the solvent was
evaporated. Yield: 2.3 g of intermediate 33 (37 %).

SORNES

same protocol as intermediate 33, but starting from hexahydro-1H-azepine instead of

Intermediate 53 was prepared according to the

homopiperazine. The crude compound was purified by column chromatography over
silica gel (eluent: CH,Cl,/CH3OH/NH4OH 93/7/0.6). Yield: 81 %.
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basified with NaOH 3 N and extracted with diethyl
ether. The organic |ayer was separated, washed wth
whrosees2dr i ed (MgSH4), filtered and the sol veneCEB2007/063319
evaporated. Yielding: 1.7 g_gf intermediate 21 (75
% . 10 d-2. Preparation of internmediate 24 O eN S
call S Internediate 23 (0.669 g, 0.0033 nol) was
di ssolved in CH3CN (10 m). Internediate 20 (0.98 g,
Q-0 Pfcpmitjon JE260Anddlatd 44 g, 0.0083 nol), KI (0.55 g,
0.0033 nol ) and N, N, N-tributyl-I-butanam ni um
chlorlde (p 067 g, 10 %ww were added to 15 the
d e MhxtUrg was stirred at 80 C for 15
S fINL@ﬁed of f and washed with
NF e organic p s were combi ned and were
mashed wth brine, dried (MgSO4), filtered and the
somrante ofdsteemagiata@dl. 00THe. 0095 due), iamcthylhbfiopiperdaine (1.01

R 0E T RS DY P €y R B o
FOofurver theargskoms Inpsganic sdliserare teranvgd birdilgaioneand theerudes were

SUAROA ﬁ% @dsh Jﬂ@mgtgéfagﬁ& gé-h‘fen\ﬁ’at? S hah &8O X q‘ﬂ%eé’l&grﬁactlons were
t enper at ur e

] nt erms I ate .
GPesied %déhﬂsols@lt%aéwpw%g Stigls 926 @of mtﬂr@ﬁﬁm 5‘5620 /o).
of intermediate 25 0 N~ / OCH3 25 A m xture of
0. 00202 nol ),
azine (0.00405 nol) and K2C03
in CH3CN (6.06 m) was refl uxed
en the inorganic salts were
nd pGrefication WD 2008/ 068272
: ormed by flash
chronatography (el uentg n- hexd e/EtQAc; initia

T el s

elcapbicatleld.2. h(]ihelbtdme)QO 39g, 0003 hinet)nhderahalizie 2060.9%)g, 09038
%OAI), I@E?)%EH .Fi‘t 8"(‘)09 od“lﬁr(ﬂ‘%?' 6.%03’5%09 anhl%,N,N-tributyl-l-
butanaminium chloride (0.049 g) in CH3zCN (5 ml) was heated for 15 hours at 80 °C.
Then the mixture was cooled to room temperature and the precipitate was filtered off
and washed with EtOAc. The organic phases were washed with brine, dried (MgSQy),
filtered and the solvent was evaporated. The product was purified by flash column
chromatography (eluent: CH,ClL,/CH3OH from 50/1 to 40/1 to 30/1 to 20/1 to 10/1).
The desired fractions were collected and the solvent was evaporated. The residue was

dried (vacuum, room temperature). Yield: 1.04 g of intermediate 44 (colourless oil; 87
%).

d-8. Preparation of intermediate 45

“)W @ T Ken.

CH,;

A mixture of 2,5-diazabicyclo[2.2.1]heptane-2-carboxylic acid, 1,1-dimethylethyl
ester(1S,4S), (1 g, 0.0050 mol), intermediate 20 (1.49 g, 0.0060 mol), K,CO; (1.38 g,
0.01 mol), KI (0.83 g, 0.005 mol) and N, N, N-tributyl-1-butanaminium chloride (0.1 g)
in CH3CN (15ml) was heated for 15 hours at 80 °C. Then the mixture was cooled to
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Internmedi ate 26 was prepared according to the
procedure for internediate 21 (A4.d-1), starting from

wa 2ebs/0k82p2 peri di ne and i nternediate 20. Yi el d: pPOT/REYODH63319

Intermediate 26 (30% . 10 d-g;. Preparation of

internediate 33 OH A mxture of internediate 20 (5

g, 0.02nvl), honopi perazine (0.06 nol) and K2C03

(0.06 nol) in CH3CN (60 m) was stirred under reflux

frosm t8mpatuse the mhs:p@b@daﬁom tfifleretl FMah @ RRSKat With, EtOAc. The

2)2%1112 u‘éaggmgvt%f:]e ‘1’%511@{1 C\j&ih éﬁa gﬁ?%g@?ﬁerﬁﬁi la{ui |ﬂée solvent was

amapdrited.s dhv eprodva s wey gpuifiat ebiy flask casinduchramstography (eluent:

T I

Tiﬁ]éfelfbtuWéS eranordtethsThgerasidus | Wascdiedl Brguheraos) erwa\@ Yield
V@6 Binedmedifk 45 (dolSurlbsobili W & medi ate 33 (37 9. O
20 Internediate 53 N was prepared according to the
same protocol as internediate 33, but starting from
hieX dryighi aidnhbfagtendikate A8t ead of  honopi perazi ne. The
crude corrpougd was purified by colum chromat ography
over silicajgel (eI uent CH2C12/ CH3OH NH4AOH
0. ay 2008/ 068272
P( 063319 -66 d-6. Preparation of
i @ aote 34 O ~ ~ LS\{SCgs A m xture of
internmediate 20 (1.00 g, 0.00405 nol),
Intermtediate 20 05 per2Amental) 81d thrpmophotisd (Hbf )k, 4AH.2 mmol) were
%aﬁg@ of 1068CGor O BARL FR! hivkfte TRk 2w 1710 MBS xiracted with

uxe over the weeke norganl c sal
£y ﬁﬁ@é&ﬁnﬁylawrl Viavpdsdarith bree. dlrigd @3Criig8Os, fltcred and the

@Ulvbﬁﬂ w0k @M%:ﬁbﬂhTE@ ERABHRELPRYs et fuandy: chrornatoFraphy over silica

e gge ! S%ﬁmmbm@mgﬂ%g%&gfm%% $5), The

idesigxdnfradtwne véde (B0cé@d add The Bylep@rabd ovapofated to give 6.1 g of a
'r@slicﬁfen;ﬁgt' v%sec&szlfalli%dsfrom DPE, ﬁeld%—% g of intermediate 49 (91 %; mp =
68 °C).

e. Preparation of intermediate 46

o S
N
SORRaY)
S

Intermediate 45 (0.83 g, 0.002 mol) was dissolved in CH,Cl, (10 ml) and the mixture
was cooled to 0 °C. Then trifluoroacetic acid (3.1 ml;0.041 mol) was added dropwise at

0 °C. After the addition was completed, the reaction mixture was allowed to warm up
to room temperature and stirred for 2 hours. The solvent was evaporated and the
residue was dried under vacuum at room temperature. The residue was dissolved in
THF and K,CO; was added. The mixture was stirred at room temperature for 20
minutes and then K,CO; was filtered off and washed with THF. The solvent was
evaporated and the residue was dried under vacuum at room temperature. Yield: 0.627
g of intermediate 46 (100 %). The product was used in the next step without further

purification.
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S Amxture of internediate 54 ((1
S,4S)-2-(2-nmet hyl propyl )-2,5 10

walc@zakscycl o[ 2. 2. 1] hept ane) (0.49 g, 0.0032 ned¥/EP2007/063319

internediate 20 (0.95 g, 0.0088 nol), K2C03 (1.1 g,
0.008 nmol), KI (0.53 g, 0.0032 nol) and
N, N, N-tributyl-1- butanam niumchloride (0.049 g) in

CH3CN (5 m) was heated for 15 hours at 80 C. Then
tthereparstiod 6f wesmediateed1 bd Fpom t enperature and the
precipitate wgs filtered off and washed with Et CAc.
The organi c phajes were washed with brine, dried
(MgS04), 15 ered and the sol vent was evaporat ed.
The pr oduct Jdrified by flash col umm
; 3 C1%/ CH30H from 50/1 to 40/1
~N _Th¢ desired fractions were
ctet Jbe 50l vent was evaporated. The residue
[ dﬁé @ roomtenperature). Yield: 1.04 g
of i nternediate <& ol ourless oil; 87 9% . 20 d-8.
Preparation of int pediate 45 OS N)N-~O-CH3 S 1
CHCH3 0 1 A m xture of
2, 5- di azabiloyebdft@312did Rhept ane- 2- car boxyl i ¢ aci d,
1, 1- di met hyitermpdidte S2ddie Br (1S, 4S), (1 g, 0.0050 nol),
n‘Btuﬂ (@@hﬁto?aa% I(/I]soﬂglog dn 9@9&%@@ O'mll)molmgd((e%l BR20BC to a
NON“RP pf ﬂlibi?pgﬂpﬂanﬁa% gln%ml*ﬁ Ok @ﬁf)dﬁl il (16 mD gyderiN; flow. The
Qg (45 Mﬁed’ﬂ@%@(&‘f(&@ Ofrﬁfnuﬂe? OAg gglmgo%téfT ;&ggfzﬁlo-_fhﬁéth%ﬁ%
xtu cool.e
s B P iR a0 Trid  pRBBF e SOBPAAE § Pl
de)4/ﬁth43\®1$hég 04 bDic TH'EI*(éO nd) gan aabdegihhspmsmmréo °C The
‘Qﬁfaﬂﬁé’w% Etﬁhéﬁfe{t ”% é’%réldhé};%@&@"ﬁlgoﬁ {)f ﬁﬁ&%?e 94‘)3? 8 o 0.0054
foned s . ¥ mﬁqm@hwmiﬂ@@ﬁta—ﬁﬂyc( heauptture @sm¢ @H30HC for 1 hour,
prFﬂl‘@d%?L{ thtd HLO a%@/e)l&acte-ﬂﬂ'\%ﬂtﬁj esHAE dl"lfe%’i‘ﬁéﬂg@ﬁ%eﬁ"@ﬁﬁwashed with
ol l ect ed sol vent was evapora
%2}4» gﬁte(ﬁw@&m Sqlydinag ﬁﬁ@Pa%t?ff dpe r%l%qedfvas purified
1w&2 by c@funhmﬂﬁ'bﬂiatﬂ)lgﬁipﬂy 45cr(stlidaqiet teﬂlseslt ccyclohEan?@Etocb;@O/ 10;
pa on
(855 S50 B b R Rt BrsicPleet CHRETE iy 58
mvmpo)ratvxérﬂle remdue of the first fraction (0.8 g) was crystallized in DIPE/CH;CN,
filtered off and dried to give 141 mg of intermediate 51 (dia A, m.p.: 164 °C). The
residue of the second fraction (0.40 g) was crystallized from DIPE/CH3CN, filtered off
and dried to give 141 mg of intermediate 52 (dia B, m.p.: 207 °C).

Example A5
a. Preparation of intermediate 27 and CH;

Qo0 e
N, N CH;
\_/ O

Intermediate 27 ( R configuration at *)
Intermediate 28 ( S configuration at *)

A mixture of 1-piperazinecarboxylic acid, 1,1-dimethylethyl ester (0.25 mol) and 1-
(phenylmethyl)-3-pyrrolidinone (0.25 mol) in CH30H (400 ml) was hydrogenated at 50
°C for 18 hours with Pd/C 10 % (5 g) as a catalyst in the presence of thiophene solution
(3 ml). After uptake of H; (1 equivalent), the catalyst was filtered off and the filtrate
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stirred at 100 C for 2 hours. The m xture was dil uted
with H20O and extracted with 10 CH2Cl2. The organic

wo ayenesras washed with brine, dried over MgSO4PCT/EP2007/063319

filtered and the solvent wasggvaporated. The crude
product was purified by chronatography over silica
gel (15-40 m/ 90 g / eluent: CH2C1l2/ MeOH NHAOH from
97/3/0.1 to 95/5/0.5). The desired fractions were

Gaﬂis|e@@ﬁcﬁ’de@nﬂletrbﬁdmmeﬂ@lstu\l?ﬁecﬁﬂ@ﬂmkﬂé@dtlfe@es@lilt‘l/tfg fredip@ate was

t d, from DI.PE, d:
g'fltgreéi gf glfcﬂ(#]réﬁidni g S ;{agaﬂ (A)é% ieap%atef,gs nto 1232%1121%‘%01E15rs %g%hlral
Beepatioat (Chiralphk iAMDY etuoad i GH O H)G TwO Bodut TihittionS were collected and

LR BUE ey 01 a0 1130k 3R HyRABE PR vicld

he m xture coo
Fiegtion 2 £6 g@f@&@@pﬁ@a&cl&j(sm 1 m o 041 mol) was added
dropwise at 0 C. After the addi tion was conpl et ed,

bDPr H&AGEA BRinfirk ik MR Owe armup 20 to room
fenmperature and stirred for 2 | ' skolNﬁ‘t was

evaporated and the residue wa ac at
roomtenperature. The residue was di ssolved im~ THE
and K2C03 was added. The m xture was stirred at room

temperature for 20 mnutes and th Hte $3€it %%gnf@guratnonatt:))
filtered off and washed with THE Th Begsigfapt 3 ggheuration a

evapan@tetdn@nolediace 226)1.0H6S mal$, HIC T2 drapanke (8 Y and yanh GiI;OH (350
(@88) %ﬁ@%ﬁd%ﬁ%xeﬁ' {6t ijthr ﬁ%ﬁ ﬂ%éslie Ct%];lll rh{}fuﬁ S @élﬁd 41?1
fougaiprtage wgﬂjﬁhtq‘rf:(t aftfiand wav\@kg@ 0B/mElgO7Phe rmxture was alkalized with a
ROV, BRI 19@(%3@1% ex’tt@@ted fwr@r@ﬂ?{@ l?t"l'h@ r@)rgmd L& VVe?sda*eﬁé{rﬁt%d

nt er redi at e
(daﬁeg?lﬂ)%goﬂ)mﬁg—' W@@iffa%né t%%sqla?rg“@f eﬁ?amte% Sl S
In@ridediake29 018 %nRhexanes; 0.011 nol) was added at -20
Cto a solution of diisopropylamne (1.5 m, 0.011
nmol) in THE (10 m ) under N2 flow. The
Intermediate 30 was prepared according to the procedure for intermediate 29 (A5.b),

but starting from intermediate 28. Yicld: Intermediate 30 (78 %, S).

¢. Preparation of intermediate 31

and 32

" O
9
N

o

Intermediate 31 ( R configuration at *)
Intermediate 32 ( S configuration at *)

A mixture of intermediate 20 (0.004 mol), intermediate 29 (0.0044 mol) and K,COs
(0.01 mol) in CH3CN (20 ml) was stirred at 80 °C for 18 hours, then cooled to room
temperature, poured out into H,O and extracted with EtOAc. The organic layer was
extracted with HCI 1 N, basified with NaOH 3 N at 0 °C and extracted with diethyl
ether. The organic layer was washed with H,O, then with saturated aqueous NaCl
solution, dried (MgSQ,), filtered and the solvent was evaporated. Yield: 0.7 g of
intermediate 31 (38 %; R).
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m xture was stirred at -20 C for 30 mnutes. A
sol uti on of 6-brono-2-nethoxy-3- (phenyl nethyl)-quino

wWo 2008/0pR321655- 69- 3] (i nternedi ate conpound 3 oPCEHEPD07/063319

2004/011436) (1.5 g, 0.0044 nmg)) in THE (10 m) was

added dropwi se at -70 C. The mxture was stirred at

-70 Cfor 1 hour. A solution of internediate 49 (1.8

g, 0.0054 nol) in THE (10 m) was added at -70 C. The
Thiertifediate32 Stab proparedtaccof@ing td @i prodvdure, for pRdiRbdia@ 31 (A5.c),

(! H20 and. extra QAc, The organic |ayer
\R&is %@ﬁ&?wlﬁﬁr %ﬁ?wgmwgﬁql%?“ ﬂ/&%b filtered and
the sol vent was evapor at ed. The resi due was purified
10 twi ce by colum chromat ography over silica gel

(Exlanptet A6 Oycl ohexane/ Et OAc 90/ 10; 400 g, 15-40 gm).

e fiLESL & AGihiOfS Were & gcted and the | veqt
vvas—gevmrcn@—e%@he—r‘e @@ first fra%@:ﬂ\g
(0.8 Q) vvascrystalllzedm £t ex ff

and drled to give 141 ng of internedi te 51 (dia AS
mp.: 164 C). The residue of the seébnd fraction

(0 4@) g)(PM@@hﬁétMﬁl;alﬂ ﬂlé,@éd)léjr cRIM. @'g?@p@lﬂ%%drébrbﬁﬁee(d :2) (CAS

ZLI@JS% PRy o6 &y o B anl LA 30 e iEmaDties Grned in

IGH £MNTEIdi rat) en@ theantk tkidvas 2BrrEd foDSlatunCids af\-ooin t€hpEradure.

gé%%é’qggrg[ lﬁe%eélgtecﬂp{ll Q%‘é ﬁtd0%94 %{08 \)/%s alcﬂ%c? ':aﬁrc?glle%a%tlon

I gura
Impstugsewa& renﬁlelsed 904y Ihoursa BA Y C1 ThendK 1@ hyhserchpivedly @ftration and

AR E)as PN %_'Hﬁéd b Eﬂﬁﬂaﬁraﬁ% }a}ahy’f”(é}e(én& %Hf&lg%@ﬁ 9029 The

ro enat ed
fdG?“eﬂSfrar?BB?%W%etq‘?ﬂw?%ﬂ@G hgso ser@})waéseV%\p%%\teéD@gkd erl 7ta~@,f
phesmedrto3s (96 wpbsne solution (3 m). After uptake of
H2 (1 equivalent), the catalyst was filtered off and
the filtrate WD 2008/ 068272 PCT/ EP2007/ 063319 -69 was

gxg&g[eaAfd The residue was crystallised from hexane,

ting precipitate was filtered off and dri ed.

BhPspimtct obintermsdise B at ed Fp its enang
Chiral separation (Chiral pg D; eI uent @){\i‘
product fractions were colle A ent s
wer e evapor at ed Yield Fraction ](g 30 g of

i ntermedi ate (R.. Yield 5 Fraction 2:
|(h$ é?h%tﬁ?laftné’@@hﬂ%)z 5- élazqﬂm@;sha{%&l&,bﬁpwei bﬁ%@bf@@lﬂd&t(é 240.45 g,
Ao 139 n1ot) aliKJd 05l 0026612 di0a1 83 #A81) (WRre fitdddH @LICON(260 ml) and

t1)1e mixture was stirred for 5 minutes. 5-Chloro-1-phenyl-1-pentanone (0.14 g, 0.00071

mol) was added and the reaction mixture was refluxed at 80 °C for 48 hours. Then the
K,CO; was removed by filtration and the product was purified by flash
chromatography (eluent: CH,Cl,/MeOH started at 20/1 and product at 10/1). The
desired fractions were collected and the solvent was evaporated. Yield: 0.24 g of
intermediate 36 (quantitative yield).
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Intermediate 30 ( S configuration at *) A m xture of
internmedi ate 27 (0.0868 nol), HCF2-propanol (85 ml)

wanehsOsRR@H (350 nml) was stirred and refl uxed POT/ER2007/063319

hour, then the reaction mxturg was cool ed. The
precipitate was filtered off and was taken up in H20.
The m xture was al kalized with a 10 50 % NaCH sol ution
and extracted with CH2Cl2. The organic |ayer was
wpapat e, dried (MyS04), filtered off and the

sol vent \was . evapor.at ed. Yield: 16.5 g of i nternediate

9 (A5.b), 15 but
Yield: Internedi ate 30
(78 % S). c. Preparation 010 ternmediate 31 and 32
OQJ) Olnternediate 31 (R conf//giration at *)
Intermediate 32 ( S configurat *) A mxture of
internediate 20 (0.004 nol), inte ate 29 (0.0044
nol) and K2C03 (0.01 nol) in CH3ONY20 nm) was

A bolitesh @ft2-Bfdnfo-haphtaléhe{aun s g; 0.02 Mot BAF (20 thDoras slowly

HEEREC VLG sy B 4 B o Qe L R NG ARG et s
I flud ifdri 2 blows.t PhisNaDiHic Wasatlowly@ddediateromaempetatuird fo a solution

%ﬁ gtﬂ?gﬁo H)%Bﬁﬁ%%l cﬂbgldg gg 3g! CO Rg%ﬁfo I)V‘Iﬁsl“ Pﬂagﬁ%iila V\Tﬁé;rem%n

%@@@Lyvas stirredeioed hawy, ‘lhﬁ]é p@lapd/ emcewaé veajersod agwmlized with
YEEd:. thela ﬂe(ﬁfs AN @?@dtc@é(ﬁt\x@ée Wil CH,CB) Thé"@)mbmed organic
Fzgoos/ 068%gl PCT/ EP2007/ Q8 03 - 70 Interr{it?fij ﬁ ﬁ(ﬁ 4
PEpay ey duicd aver MySPes anddnpidead e cranerqted il bt e%& ¢ crude
Produbbway crystbilized tnalf th O ngndf the precipitetervedi fllteee 36T and étielt. Yield: 3

44%%@»%5%@? %ﬁg)'a. Preparation of internedi ate 35

(1S, 4S) - 2- (Phenyl met hyl ) - 2, 5- di azabi cycl o[ 2. 2. 1] hept an
&: 1. Pychracdionmif decifinicdite BEAS [116258 17-4]) (4.0

0.011 nol) and K2C03 (4.56 ¢ ™% ?ﬂi&in
CH3CN (19 m) and the m xtu

m nutes at room tenperature.

Intermediate 38 (endo)

A mixture of intermediate 37 (1 g; 0.003 mol), 2-norbornanamine, hydrochloride (0.9
g; 0.006 g) and potassium carbonate (1.24 g; 0.009 mol) in acetonitrile (15 ml) was
refluxed for 2.5 hours. The reaction mixture was cooled to room temperature and the
solid phase was filtered off and washed with CH,Cl,. The organic solution was
evaporated till dryness. The crude product was purified by chromatography over silica
gel (eluent: hexane/Et,O/EtsN from 1.5/3.5/0 to 1/4/0.04). The desired fractions were
collected and the solvent was evaporated. Yield: 0.7 g of intermediate 38 (72 %;
endo). (It is considered that endo or exo isomerism for bridged ring systems is within
the knowledge of the skilled person.)
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Subsequently, internediate 20 (1.56 g, 0.00634 nol)

was added and the reaction mxture was refluxed for
wdBookoes232 at 80 C. Then K2C03 was renoved by fPET/ERI0D063319
and 10 the product was purifiegd by flash

chromat ogr aphy (eluent: CH2C12/ MeCH 30/1). The

desired fractions were collected and the sol vent was
evaporat ed Y| eI d: d2 17g of internmediate 35 (86 %

e, hydrobrom de (1:2) (O 45
(0.266 g, 0.00193 nol) were m i
and the m xture was stirred @

C for 48 hours. Then the K2C03 was renoved by
filtration and the product WaScriédhiatef48 @dixte of fiasho@ners)

TR RO ark B 185 it T o] e SRl 00103 mo

oaislstestlp dddmido tahselusioh wé Atbrovas- 2ema1}hox3&8e(ﬂhen‘jilmétﬁyl)@luﬁmine

3Bt ALE 50 BUEIN GO0 LS o f00105 mob in THE

103 apadad hiory83€ underedhataiosnher@ Thpmixigre Wasgiredi f@h3 @minutes at -
ZrsbromMRaNaRdAd AR 3(7‘{0 @6% "0096591%0 a)s a'dﬂedTJﬁlg Wi aﬁda)solutlon

was,_ sl ow dd act
i T G iy H@g af&'t“i“@ﬁ w%w&s faeed fPéi??lBB%re%i -f Q)rg 2Then H;0
Raud rag dedT{gjusnchidg) tat 07'0 @a o lpivadity FxOAedTAE laye8Were separated and

EBEGALS: b3 G0 S OB ER AN e sotven
r\mcctvapmatedn Nteuamdwmasspurifred&yﬁtash 2hiomategrahyervepslicegkl
(ﬂgetfo(fﬁm‘? VBLRSs: 6”1‘2(j ThE LﬂlEgl dl RN &Jg'rﬁ %ﬁ.é%%andﬁﬁg solvent was

ueous yer was extract tw ce
comsir#ed Sétﬁlgiaﬁ@cg off lay‘ényedwée 48 gmixégre of diasieepsomers fd o).
the solvent was evaporated till dryness. The crude
product was crystallized in Et20, and the precipitate
Waanipld Aered off and dried. Yield: 3 10 g of

in errredl ate 37 b-1. Preparation_of
i P pl Intesmegl] ate

Br

Intermediate 39 (mixture of diastercoisomers)
THF (2 ml) and 5-bromo-1-phenyl-1-pentanone (0.100 g, 0.00042 mol) were added to
the anhydrous cerium chloride at room temperature. The white suspension was stirred
until a gel-like mixture was formed. 6-bromo-2-methoxy-3-(phenylmethyl)-quinoline
(intermediate compound 3 (Ex. A3) of W02004/011436) (0.20 g, 0.00063 mol) was
dissolved in 5 ml of THF and the reaction mixture was cooled to -78 °C. Subsequently
lithium diisopropylamine (0.3 ml of a 2.0 M solution in THF/heptanes; 0.00063 mol)
was added. After stirring for half an hour at -78 °C, the first solution of ketone with

cerium chloride was slowly added and the reaction mixture was stirred at -78°C for 15
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Internmedi ate 38 (endo) A mixture of internediate 37 (1
g; 0.003 nol), 2-norbornanam ne, hydrochloride (0.9

W@?2008/066262 g) and potassium carbonate (1.24 g; BCD@B2007/063319

mol) in acetonitrile (15 m) yas refluxed for 2.5

hours. The reaction m xture vvas cooled to room

tenperature and the 15 solid phase was filtered off

and washed with CH2Cl2. The organi ¢ sol ution was

ema@@s arred tlhd ﬂnllxtﬁfemﬂﬁldro_[ﬁ&dﬁmﬂﬂﬁatﬁf gideedd tlﬂﬁtﬁlgh a Celite pad and

| fi 96&1@ &%@Nﬁfoq%gaf‘o%y%f%é%s {fﬁ?zé%(‘d@fq and the solvent

M| reefdpdraadt itdhsdmyeess, gmldu@:t eluhdandntehmedmke/eaﬁ Wasxture  of

?Xag%;?ecﬂ%o%rs)\{hﬁlvgas ugec? a u%{ll 1111 L& gﬁgh&foﬁ s%e% (72 %

I’'s consi dere at endo or exo Tsomerism
for bridged ring systens is within 20 the know edge

of the skilled person.) WO 2008/ 068272

ﬁeﬁﬂe&@b@zl 063319 -72 b-2. Preparation of
l,npRHARALRb LinfBmAFERM0 Br Br I nternediate ée\NH
(m xture of diastereol soner i thium

di i sopropylamne (0.5 m of . ' '

THF/ hept anes; 0.00103 nol) was slffowWy added t0 a

sol ution of 6-brono-2-nethoxy-3 -{phenyl net hyl) - qui no

Regbost o 1ty  DUg4goT o QuhtBal by T Hpekpone 61 0.006 mob.

dheygjhyeto-1 ﬂ&ﬁampder(zArg, Qt(ﬁésmme pied pdthﬁiun'l xgmboeatevis 1 g) in CH:CN

3575 W%&g 9‘{“% ‘%}}g@gte‘ﬁ 9? to\%aagldé’gaéqg 3\(} glgtqgfgqqlé‘gﬁd extracted

%ﬂufiﬂzﬁlz The Trgania layier vl yiyashad Wltbe sq’c@rateﬂu whicpsk Nakk solution,
WaRd $MeS e ﬂclféfedlaﬂalotﬁé s@ltveﬁt7VQachvaﬂ_&‘ﬁféd"?le mté&dh&Hate 40 (71
V%)lrjenchl ng -70 C, fol lowed by Et OAc. The | ayers

e separ at ed and the organic |ayer was washed with
brine and dried (MgSO), filtered and the solvent was
evaporated. The residue was purified by flash

dhaopit gk aphy over silica gel 10 (petrol eum
ether/EtSN 5: O 1) The desjred fractions were

opatatign ghutariedigte ated Yield: 0.2
g of |nterned| ate 48 (m xture di ak Qners;
47% . Exanple A9 a. Preparation o Jte 39 |
\ OH Br Br NOH3 Internediate 39 (m xt'®

di astereoi soners) THE (2 m) and
3-Ghlorabehzephenapindy! pldatidn@rEo(1001) 0@s gddad. stpolg 2t AT Jo a solution

Wl 85864 zE Rimine (0.388 mol) in EtsN (70 ml) and CH,CL, (700 ml). The

mixture was stirred at room temperature for 1 hour. H,O was added. The precipitate

was filtered off, washed with H,O and dried. The residue was recrystallized from
diethyl ether. The precipitate was filtered off and dried. Yield: 110 g of intermediate
41 (83 %) (m.p. 194°C).

b. Preparation of intermediate 42 Brm c\ ‘
P~
N Cl

POCIl; (192.6 ml) was added slowly at 5°C to DMF (35.4 ml). Intermediate 41
(prepared according to Al1.a) (0.296 mol) was added. The mixture was stirred at 80°C

for 12 hours, poured out slowly on ice and extracted with CH,Cl,. The organic layer
was separated, dried (MgSQO,), filtered and the solvent was evaporated. The product
was used without further purification. Yield: 150 g of intermediate 42 .



10

15

20

15 the anhydrous ceriumchloride at room tenperature.
The white suspension was stirred until a gel-Ilike

woroosos7nas formed. 6-brono- 2- net hoxy- 3 PCT/EP2007/063319

- (phenyl nmethyl )-quino line (ypternediate conpound 3
(Ex. A3) of W2004/011436) (0.20 g, 0.00063 nol) was
dissolved in 5 mM of THE and the reaction m xture was
cooled to -78 C. Subsequently [|ithium
dii sopropylamne (0.3 m of a 2.0 Msolution in
/ehe anes; O 080 3,,0l) B .
ur at -

of ketone with cerium chlori dews 3 doec

the reaction m xture was stirred at -78C for 15 WO

2008/ 068272 PCT/ EP2007/ 063319 -73 minutBs. Then the

rA iﬁi;titu% ofastehddiaky 22 hrypaidil webdling tbiAltlew)e(d 40h 1 GH:ONa

SEbbbS 2825 N GorF Kb 5 P B ERO b g R R frused for 15

\hasrse dp oniatuecwhs péurdd yutessice yndeddiangd evithd@H,Cl,. The organic
:@%’?Wﬁ? gép%}a?e@%ﬁig%ﬁ%ﬁb% ﬁ[t?reg 'aa&{lﬁrssweﬁa%g J 61'3?&1 The

reaction st
Ag®lug (159 shwpapyrdieddty qofiran ﬁlﬂamtogrmymwr siliga ged (elqmtn

%y@@ﬁéx%ﬁe/(@ﬁ@ﬁ' 90/ B); B XA0UI). The pure fractions were collected and the

chl or o- I- anone

ﬁekyaﬁty‘msowi aﬁfiaQJ@B r%f Ve C@ystaé'z%?ézfr%ri eﬂgﬁa her. The
podcisittdnchiltdredaffend drléd Wicldn2 CHICM tefvhbdiate) 4378 %) (m.p.
ﬁ&ggéed overnight at 90 C and was then poured out into

a?nd extracted 10 with CH2C12. The organic | ayer
was washed with saturated agqueous NaC sol ution,

), filtered and the sol vent was

Jfg%#ﬁ% yielding internediate 40 {71 % . Exanpl 81,C
Al_iﬁﬁmmtﬁéﬁlnternedlate 41 Br\ O N H d]
15 4- Chl or obenzenepr opanoyl chl . m&/N\CH
added slowy at 5C to a soluti |
4- br onobenzenami ne (O 388 nol) 3N (70 m) aﬁfﬁ
CH2Cl 2 (700 m) m xture was stirred at roo
ﬁa%&iwétqf r5e01¥1Q¥P 1IPIPR§1MH -PepienQres(1ddde 4. 009 hanqik é\élp%l AVt e
wasethiyl-1 Q[&H’an@ﬁlfarm heegl wﬁlhnbﬁ@n@mc@g (2 g,T(hen mol) in DMF

ot g@?%rr%%hd 1 KR e Aerogiag i tpg Syent was

@Vaponited. i catde product was purified by column chromatography over silica gel
(CH,CIL,/CHsOH 30/1). Yield: 0.40 g of intermediate 47 (27 %).

Example A13
a. Preparation of intermediate 50 o F
N—CHj

OO N

Intermediate S0 was prepared according the procedure described for intermediate 21

(Example A4.d-1) but starting from 6-chloro-1-(2-naphthalenyl)-1-hexanone (prepared
according to the procedures of WO02007/000435) instead of intermediate 20, and
hexahydro-1 methyl-1,4-diazepine. Yield: 3.5 g of intermediate 50 (55 %).



10

20 41 (83 %9 (mp. 194C). b. Preparation of
internmediate 42 Br N d POC13 (192.6 nl) was added
waebasloys2at 5C to DMF (35.4 m ). |nternedi ate 48CT/EP2007/063319
(prepared according to Al 1.ay5(0.296 nol) was added.
The m xture was stirred at 80C for 12 hours, poured
out slowy on ice and extracted with CH2C12. The
organi c layer 25 was separated, dried (MSO),
B. [Pr@yaedionnd tHdnas odMpsindwas evapor ated. The product
S u wi t hout further purification. Yield: 150 g of
}%@P@ te 42 . WD 2008/ 068272 PCT/ EP2007/ 063319
Fiopasation o squRowiskl G nt er modi at 6 43 Br N O O CHg A
m xt ure of ternmedi ate 42 (prepared according to All
.b) (0.409 ) in CH3ONa solution 30%in CH3OH (300
m) and CH3Q %%IOO m) wes, stirred and refluxed for 15
Hou AXl[U-e was plur gd; out on ice and extracted
' ayer was separated, dried
and t hgsol vent was evaporated. The
purified by colum chromat ography
over silica & uent: cycl ohexane/ CH2C12 90/ 10;
35-70 gm). The pure fractions were collected and the
sol vent wagmreysiddfiatied. The residue was crystallized
from di et hyTPoBtef 2 Brrne  precipitate was filtered off
AMEP ghiai @l d-1-Odirld xiknidihide, @fonohy @beeiidd @. 0085 (dd) M+A)Wag.added

&a JURhe QPRI 1 B0l SRR HIBER' (0!08bS hTH B E (2 m).

5 Shemhistuoe vapstemad atlreqre ntraproatere(for 249 hoyrs HADSEs adsleyl, The mixture

Sop e SR TROBE phe dreglgROEELh Aot G0 Mgy
wetgraed squeeusaia@oolntiony duxgl (Ma (@), fkieoabandthe solvens g
Qﬁfﬁpcﬁﬁgd;m Jéﬁhlyeexﬂ%s M@ﬁalﬁ%&pﬁ{)ﬁtcﬁéih%lTéﬂ@erCTMdﬁleﬁbf@ﬁél Q&fas filtered

uri fi cal unh chr omat ogr  qver silica ge

© pltgyeé,_gﬁL&de)l%g 5?\1&0&1&!“ .14@2%'0‘3113‘ %ﬁt er nedi at eg47
(27 %9 . Exanple Al13 a. Preparation of internedi ate 50
O NCH3 N

Compound 2 was prepared according to the same protocol as compound 1, but starting

from intermediate S. The residue was crystallized from diethyl ether/DIPE. Yield:
0.027 g compound 2 (17 %; dia B).

15  Example B2
Preparation of compound 3

Compound 3 (dia A)
A mixture of intermediate 8 (0.0001 mol), acetyl chloride (0.0001 mol) and Et;N
(0.0001 mol) in DCM (3 ml) was stirred at room temperature for 18 hours. H,O was

added. The mixture was extracted with CH,Cl,. The organic layer was washed with

saturated aqueous NaCl solution, dried (MgSQy), filtered and the solvent was
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177777 Cal 20 Intermedi ate 50 was prepared according
the procedure described for internediate 21 (Exanple

weMdoodidse7but starting from PCT/EP2007/063319

6-chl oro-1-(2-naphthal enyl) - 1yhexanone (prepared
according to the procedures o? W)2007/ 000435) instead

of internediate 20, and hexahydro-1

nmet hyl -1, 4-di azepine. Yield: 3.5 g of internmediate 50
(€5pdtited VHDeAOSOORR/D) s PubER2EBY cOBdBIhromatdgraBhy over silica

Pr rapi f f nd le B .

e ERTR AR G LT SRR W 5o TR i g puse fgtions
fwdsHcollecid@niizhd ddfvent @l evaPormpaiiivdeld: §.93 g A conipepulih 1 %;
%Agka B) 1H Pyrazol e-|-carboxi m dam de,

nonohydr ochl oride (0.0005 nol) (EtZ) was added to a

m xture of internediate 4 (0.0002 nol) and DI PEA

(0. 0005 m)l) in DM (2 m). 5 The m xture was stirred
HxafmpRBY enperature for 24 hours. H2O was added. The

%Pieléﬁl%tloﬂ\@ﬁc&ﬁﬁduﬁghea%\@th Et OAc. The organic |ayer
was washed O, then with saturated aqueous NaC

solution, d (I\/gSO4) filtered and the sol vent was
evapor at ed. ¢ residue was crystallized from diethyl
ether The pr cmmtate vva$ filtered off and dri ed.

sQpeuny 12 % dia A). 10
epared accprdilng to the same protocol
N arti ngs~jf™minternediate 5. The

resi due was lzed fromdi &thl et her/ Dl PE.
Yield: 0.027 ¢ conpound 2 (17 % dia B). 15 Exanple
B2 Prepar ati 8&u96{4(ﬁgr;;90und 30 OHrNCH3 Br / I NJ
N O Compound 5 (dia B)

Lithium diisopropylamine ([4111-54-0]) (1.00 ml of a 2.0 M solution in THF/heptane;
0.002 mol) was dissolved in THF (6.65 ml; dry) and cooled on an ice-bath at -70 °C.
6-Bromo-2-methoxy-3-(phenylmethyl)-quinoline (intermediate compound 3 (Ex. A3)
of W02004/011436) (0.55 g, 0.00166 mol; [654655-69-3]) was added dropwise as a
solution in THF (5.00 ml; dry) and the mixture was stirred for 2 hours at -70 °C. Then
intermediate 9 (0.48 g, 0.00166 mol) was added dropwise as a solution in THF (5.00
ml; dry) and the reaction mixture was stirred for 3 hours at -70 °C. Then H,O was
added (quenching) at -70 °C, followed by EtOAc. The layers were separated and the

organic layer was washed with brine, dried (MgSQOy), filtered and the solvent was

evaporated. The residue was purified by flash chromatography (eluent: DCM/CH;OH
50:1). The desired fractions were collected and the solvent was evaporated. The crude
residue (mixture of diastereoisomers) was purified into the diastercoisomers by column
chromatography (normal phase, Kromasil Si 10 um, eluent: CH,Cl,/CH3OH/NH4OH :
95/5/0.5). The desired fractions were collected and the solvent was evaporated. Yield :
0.025g of Compound 4 (dia A, 2.6%) and 0.023g of compound 5 (dia B, 2.5%).
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CH3 - Conpound 3 (dia A) A mxture of internediate 8
(0.0001 nol), acetyl chloride (0.0001 nol) and Et 3N

W@ 00080872701 ) in DCM (3 ml) was stirred at r ooOPCT/EP2007/063319

tenperature for 18 hours. H2O;mas added. The mixture
was extracted with CH2Cl12. The organic | ayer was
washed with saturated aqueous NaC solution, dried
(M3SH) , . f| Itered and the sol vent was WO 2008/ 068272

—Prampagionof gerpound Henddpor at ed.  The resi due (0. 08
g) was purif' by col um chroma raphy over silica
gel . wClZ/CHBOH/NH4OH 98/p/0.2 to 93/7/0.7;
5 n. The pur“ Yol Lected and the
sgl.vent w ? : ﬁeldj 0.033 g of conpound 3
(417° [ o % a. Preparation of

; ON, CH3 CH3 Conpound
4 (dia A)N ?rpo nd 5 (dia B) Lithiumdiisopropylam ne
([4111-54-0] )CH:1. 90qm of a 2.0 Msolution in

THF/ hept ane; 0. ol ) was di ssolved in THE (6. 65
m; dry) and cool n an ice-bath at -70 C

6- Br ono- 2- net hoxy-3 - (phenyl met hyl )-quino Iine

(i nt er redi atCemponpouddAB (Ex. A3) 10 of WO2004/011436)
(0.55 g, O. @@m%nhﬂl(diaPBS%SS 69-3]) was added

UERIRM B ARo P 4,454 %‘fé P8 M@ tibn {Iﬁh&gngwasdaﬁ dd %gwislaedt -20°C

mxtue\NaSS|rre OUFS
ithf splirden af @lsgpl(oa?ylﬂgnge (OOOQ?G%% i Hf (\k%@ﬂhmaNz flow. The
GHiQRM §8s aFrdl BPDOHIARed, thehHboled 19070 7t ; A 96 Mdio @B €6 B6mo-2-

LN LML B RO Bt PO e,

BV GRG04/Thiet 3b pgled 05 Swas @ ins BIFA (20 mﬂ) winthddhé THe mixgaamwas stirred at

I d
a—ﬁg e{lhfé@g%%?es AvgoﬁLnleo\ki}a i a{ﬂéﬂlﬁ%ﬁfﬁ@%ﬁhﬂ H 'fﬁﬁ ?95 ml) was
odeledt Mo myturd wehstistdonmroYe dphyhduss FbR wa DO CREEAA °C. The

Wixibke whbExtHRRANGh EIGLL. 'T%@%ré’ﬁi@la(}&' \Jza%%ﬁ‘&at%ﬂ! ddrie'af(M%SO@

 vent was evapor at ed. rude “resid

é‘}?‘f&éﬁtdearnééh% yvamgapﬁmtq:qz Téa resius (198 g) Was purlﬁed by column
Ghashs@apisstRF §iliby gélqblusm: CH,Cl,/CH;OH/NH,OH 95/5/0.1; 15-40 um)

and then over Kromasil (eluent: CH,Cl,/CH3;OH/NH4OH 97/3/0.3 to 88/12/1.2; 5 um).
Two fractions were collected and the solvent was evaporated. Yield: 0.42 g of fraction
1 and 0.23 g of fraction 2. Fraction 1 was crystallized from DIPE/diethyl ether. The
precipitate was filtered off and dried. Yield: 0.31 g of compound 10 (8 %; dia A).
Fraction 2 was crystallized from DIPE. The precipitate was filtered off and dried.
Yield: 0.195 g of compound 11 (5 %) (m.p.: 164 °C; dia B).
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chr omat ogr aphy (normal phase, Kromasil Si 10 gm
el uent: CH2C12/ CH3OH NH4CH : 20 95/5/0.5). The desired

wo ecastes2ams were col |l ected and the sol vent was PCT/EP2007/063319

evaporated. Yield : 0.025g ofg Conpound 4 (dia A,
2.6% and 0.023g of compound 5 (dia B, 2.5%. WO
2008/ 068272 PCT/ EP2007/ 063319 -77- b. Preparation of
compound 10 and 11 f OHBr N NO1 CH3 Conpound 10

(cdPapéyatiofCoNaahpind 12@dda3B) nBuLi (0.007 nol, 4.4 ni
of al.6 M tion in hexane) was added dropw se at
-20 C to a ution of diisopropylamne (0.007 nol)

in THE (12 myZunder NZ%I e mxture was stirred
for 20 m nute, athen coo - A sol ution of
' Brafi ; eNy| et h ui nol i ne

tdi gle co ound 3 (Ex. A3) of 5 W2004/011436)
HE (20 m ) was added. The m xture was
§ for 90 m nutes. A solution of

NO7 nmol) in THE (25 m) was added.
The m xture was @ red at -70 C for 3 hours. H20 was
added at -30 C. The mxture was extracted with Et OAc.

The organi cclayeli Wag. separated, dried (MySO4),
filtered andoﬁg@andslgl(d(mt was evaporated. The residue

rifie ol.um 10 chr mat o ove
éﬁiﬁug& 509@%%{1%# gérﬂﬂ o%ﬁé g‘saﬁ@ @e%o%ﬁvslsaet —20
g);/to /agdléltlbﬂ of dﬂmprd@nyaﬁe (O Q(ESLlﬁﬁllt) ].cln THE_QSL W CHB(IINYHIOH The
1.0 chl PN re
ity i iR 20 Bifieh tWhicoo b Tn 578 R DGl Bt gybspmo-2-
gnetﬂfmﬁyr%répheoyﬂmelh}éhqulﬁo@@ (@ntofmddizae toropoudd 3REacABpof 1
I I r
\pl}?gcz:lg(gﬁytég?gbj gﬁ(ﬁ 1f2) f rﬁ(ﬁ? g! d’Pﬁfg@ ﬁ{lﬁ%gr i@&e g The rpgcturg was stfgl;‘red at
of/0 cerfpodheninuges & w&ut@ma)f Mytermediates § &93§ mpyin THF (T2 ml)
Gyassadd. Tre %&ﬂhmvﬁzl Rﬁredﬂﬂ e7PPEEoIH( @irRitddeheh pbﬁ@a 86k on ice at

O o0y Sateethe e B omrebon et S S0RC Mgt byt wes

-e%iaorﬂied Ariepagidid wis @frifediyaohand ehramdtokshpBy Nivér silica gel
(eluent: CH,Cl,/CHsOH/NH4OH 95/5/0.1; 15-40 um). Two fractions were collected
and the solvent was evaporated. Yield: 0.16 g of fraction 1 and 0.1 g fraction 2.

Stll‘l‘ed at &g
internediate 1

Fraction 2 was purified by Super Critical Fluid chromatography (eluent:
CO,/CH;0H/isopropylamine 88/12/0.5). The pure fractions were collected and the
solvent was evaporated. The residue was crystallized from DIPE. The precipitate was
filtered off and dried. Yield: 0.145 g of compound 12 (7.6 %; dia A) and 0.057 g of
compound 13 (3.1 %; dia B).
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OHBr N!''31 S NO1 CH3 Conpound 12 (dia A
Conpound 13 (dia B) nBuLi (0.0033 nol, 2.1 m of a 1.6

wor@els27on i n hexane) was added dropw se at -POI/ER200D063319

a sol ution of diisopropylam ng(0.0033 nmol) in THE (5
m ) under N2 flow. The mxture was stirred for 20

m nutes, then cooled to -70 C. A solution of

6- br onp- 2- et hoxy- 3- (phenyl et hyl ) - qui nol i ne

(d. PteparEidh 8f eorBuTAUAdng 16Ex. A3) of 5 W2004/011436)
(0.0027 nmol Lxn THE (9 m) was added. The m xture was
stirred at C for 90 mnutes. A solution of

i nt er medi at (0.0033 $D ip JHE (12 m) was
[T at C for 90
B_ise 30 C. The organic

added. The m
i « ,

i parated, dried (MgSO), filtered and the
Was evaporated. The residue was purified by
col um chrowdﬁgg aphy over silica gel 10 (eluent:
CH2C12/ CH3OH NH4@©OH 95/5/0.1; 15-40 m. Two fractions
were collected and the sol vent was evaporated. Yield:
0.16 g of fragtign 1 and 0.1 g fraction 2. Fraction 2
was purified by Super Critical Fluid chromatography
(eluent: 02/ CH3OH i sopr opyl am ne 88/12/0.5). The
pur e fractioné?%@?&ﬁi@@?&%ted and the solvent was
evapor at ed. The 'PeSdue “was crystallized from D PE

The precipitate was 15 filtered off and dried. Yield:

Sl Pl SRRl Lo npeb s alidy e trbodiuf or
ROMPERED 7486 BRBS ©). thg stagtingPiremanter mediage 13.0hpowack-um
thedpreSvdY difffeB ndmdly NSt thd cBlutn EHrBmatbRIBRYEGr kttica gel, only

di a
1 flraction was obtained and this fraction was further purified 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 % acetonitrile; mobile phase B: 100 % 63mM ammonium
hydrogen carbonate pH=8 (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. Two fractions were collected and the solvent was
evaporated. Both residues were crystallized from DIPE. The precipitates were filtered
off and dried. Yield: 0.139 g of compound 14 (6.6 %). Yield: 0.06 g of compound 15
(2.9 %).
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Compound 15 (dia B) Conmpound 14 and conpound 15 were
prepared according to the procedure for conpound 12

w@pahsdds2(B3. c), but starting frominternmed at ePABEPINB063319

wor k-up procedure was differgnt, nanely after the
col um chr omat ogr aphy over silica gel, only 51
fraction was obtained and this fraction was further
purlfled over a SunflreTM C18 colum from Waters (5

dal6fandvl7r ate of 20 m/min. Two
nDblle phase A: 100 % acetonitrile;
100 % 63mM anmoni um hydr ogen

(in ultras et er ver e enpl oyed to
QA d|t|oanr 90, 10 % B to 100 %
atedAith 10 initial

inutes. Two fractions were coll ected
s evaporated. Both residues were

nDblle T >
nobi | e phasg
car bonat e p

Yield: 0.06 g of sogpound 15 (2.9% . WO 2008/ 068272
PCT/ EP2007/ 06331 0- e. Preparation of conpound 16
NAN/S NO1l CH3 Conmpound 16 (dia A
Compound 17 (dia B) nBuLi (0.0024 nol, 1.54 m of a
1.6 M sol uti @dmpdnhex@re) was added dropmﬁse at -20 C
to a soIutlommagmﬁdrH@@Bppylanlne (0.0024 nmol) in THE

Gl M ONET L 3% sty ¢ AP MARBRS B ard e a

62DrrGno-aekmebh Of(gﬁis'bprc(pphmnyd: (o0 nelgjin THFI(#8enl) under N, flow.

CHILGLTRALAL & RerBoutl Rl Dtiordl gl SYRRORYAAIASD)

s(ptbrromedZ grethoxyG-@hemylmetry hrquinadme (mt@’medlatamnmound 3 (Ex. A3) of
'Wb@()(‘)@@'i lalt36) B0 20O AT (b. glrﬁf)RldE aldQ. Th rImY’tﬁl% was stlrred at

The m xture was stlrre m nut es

£ 80 §o°0t9 P Acitution intepime diate 1:,&&0.«(}986@&9 MI&THF 0 )

FAdded MBe ﬂflg@% wad @Mﬁﬁéﬁﬁ%ﬂﬁﬁﬂ@q biduight t8atorat gslired out into
re

?_?fg)eegﬁ Mitggg%%g?g{wegr gaRig da i '\{gggﬁ%%] &/@f l%glgtswelalbsaturat%d aqueous

NaGl o lﬁdoh)drmd |(MigS Ca y ifidteseidagd alphsol esne vas evdpoeatgk The residue was
(p%hHS&‘B& c%glc%éoq{ﬁ%—yawgér silica gel (eluent: CH,Cl,/CH;OH/NH4,OH

95/5/0.1; 15-40 pum). The pure fractions were collected and the solvent was evaporated.

The residue (0.473 g; mixture of diastereoisomers) was further purified with reversed
phase chromatography on 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 90 % A, 10 % B to 100 % A in
14 minutes, and reequilibrated with initial conditions for 6 minutes. Three fractions
were collected and the solvent was evaporated. Yield: 0.134 g of compound 16 (8.9 %;
fraction 1; dia A) and 0.1 g of compound 17 (6.6 %; fraction 3; dia B).
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95/5/0.1; 15-40 nm). The pure fractions were coll ected
and the sol vent was evaporated. The residue (0.473 g;

wooosos®7nf di ast er eoi soners) was further puriPCEEPWOT/063319

reversed phase chromatography;on a SunfireTM C18
colum fromWaters (5 nml9 x 150 nm) wth a flowrate
of 20 mM/mn. Two nobil e phases (nobile phase A 100 %
nmet hanol ; 15 nobil e phase B: 100 % 63nM amoni um
carbonate pH=8 (in ultra pure water)) were
P eMRA JrRomyburdl @radiaggt condition from 90 % A, 10 %
Bto 100 % A 14 mnutes, and reequilibrated with
initial conons for 6 mnutes. Three fractions
were col | ectegFand the solvent was evaporated. Yield:
0.134 g of coppaund 16 (8§93 % fraction 1; dia A) and

Bres 47 of - Tappotld 8. BN |on 3; dla B). 20 WO
2008 ; KP2007/ 063319 f81 Exanpl e B4
Pr epat gnpaund 6, 7, 9 OHCH3 Br N\

CH3 {oNpaynd 6 (D) Conpound 7 (C)  Conpound
8 (A Corrpound 9 (B) Li t hi um di i sopropyl am ne
([4111-54- Q]m)l gy of a 2.0 Msolution in

THF/ hept an@gmpouﬁhﬂgaéw nol ) was dissolved in THE

(20. 24 m ; canyounedd) cooled to -70 C. 6- Brono- 2-

met hoxy-3- Cpiheroyd 1B hyl ) - qui nol i ne (i nternedi ate

SRR B LT 30 HFROH AP Lo pnenncs
(0109698 myall) waly diysodved in Héli20i2drmel; ves agd coeleditof-gp °C. 6-Bromo- 2-
%%ﬁ&ﬁz (ph%le%et@Tﬁ&ulh&Eﬁef ('IEﬁ%?efd@ate é&nﬁ&mﬁ@ E(% R3991506

ropMAse as SO
Tobadfi51 BREY ORI Gio 1Ry st Aeoats Focesplipisn iy THE
108118 mAf dryy §hdGhe ThieturdRE} wWateddoOR dourt gUE0CK. Mgdn Mlternmi@iate

Cfﬂéﬁ ot B B8 oloP S SR RET AL 70 o anc

(thyS@dtjon rhixiitre mas Smﬂcﬂ fon8 heotsva RT0 WasTheu dhOr wgsedided
{]lye%cfﬁngfétl 9?}" @' E?Ho;l;@(?b{r dﬁl&‘ el“lygqﬁ%leqyw&e' s%gall%é ah@ﬁ{% CPlrgamc

ronat fractions wer

AR piae V@@)h@@éﬁltth Diiae, duiggh 6\45$@¢D, filpred gnd @lezwlvgntwwd@aporated to
@ p@low( & Xthd&si@fc WA BT8Oy TREE El%bma{%%féph?f Thd&ired

ra)é‘glgrgseweorfe cgfleac%etdearn%% eS go ernsf er\gsévgp%ra?tgc? %Fleld 0.41 g crude residue
(mixture of diastercoisomers). Part of this mixture of diastercoisomers was separated
into its enantiomers by supercritical fluid chromatography (SFC) over a Chiralpak AD-
H column (20 x 250 mm) (eluent gradient: CO,/(2-propanol with 0.1 %
isopropylamine) from 90/10 to 60/40 in 18.75 minutes, 60/40 was hold for 4.5 minutes;
flow 50 ml/min; column heater at 40 °C; nozzle pressure: 100 bar). The 4 product
fractions were collected and the solvent was evaporated. Yield: 0.053 g of compound 8
(A; 1* fraction), 0.051 g of compound 9 (B, 2™ fraction), 0.077 g of compound 7 (C,

3" fraction) and 0.082 g of compound 6 (D, 4™ fraction).



into its enantioners by supercritical fluid

chr omat ography (SFC) over a Chiral pak AD 15 H col um
W@ 2@8x0623D ) (el uent gradient: C02/(2-propanedT/MP1007/063319

0.1 % isopropylamne) from9¢4 10 to 60/40 in 18.75

m nutes, 60/40 was hold for 4.5 mnutes; flow 50

m/mn; colum heater at 40 C, nozzle pressure: 100

bar). The 4 product fractions were collected and the

hivgi Bsvas evaporated. Yield: 0.053 g of conpound 8

(@APrepartatibh 8€EdrAund Q00DIL 29 2kl 2gonpound 9 (B, 2"d

fraction), g of conpound 7 (C, 20 3rd fraction)

and 0.082 g conmpound 6 (D, 4th fraction). WO

2008/ 068272~ Rt/ EP2007/ 063319 -82- Exanpl e B5 a.
Preparatlon 0 ct}m'pound 2 2 d 23 HNI Br N
(€ aNe B3N 9 21 (dia B)

)6 K

rrpound 23 (B2) nBuLi (0.00465 nol,
2.9

dropwi se at ) § ol ution of diisopropylam ne
(0.00465 nol) i'n THE m) under N2 flow The
m xture was stirred at -20 C for 20 m nutes, then

cooled to -70 GupdnfR Mk hpn of 5

6- br onp- 2- net I@@aﬁyou&iimm@gyl met hyl ) - qui nol i ne

(i nt ernmedi at e Cooppadn2dB ( Ex. A3) of W2004/011436)
(0.00388 nol) CiOmPO“ﬁHEB((EZB rr1) was added. The nixture

f
i N D L i b
add éd.to Theluppw of) lesomwymlm €H00Q465 ) © FIAF (120 w@umer N; flow.
tThe MRk & vay\@fredd ego oC8r 20kl thAR S0 8188 FACIED W §dlution of

t OAc. The .organ er s .separ.at ed, washed w
5 FPrREIO- pALCT S dp%w@@thyraque%ﬁ@a (pfmediat es%wnw@mlé J\Aéx A3) of
aVOPRO0H0 Elct3 65“%00388 ingblein(BHB () m)wess qaded. fIihedmbyHe was stirred at

DA SR ARy G PR B Pl et (1300 v

wddal. dbt nestuedwansdirtdet -3 PG dont2 beass, ehapoatat wak addice] The
Qmﬁlélr&v/% eﬁ%{%ﬁ%ﬁl ]g&)(%éj 'ﬂe’%r%a:h@c IJSI?r \%%Cs%%é}gte )W@sﬂgd with

racti

u
HNg; we@meg&gﬁ@sp%lﬁm chip 1@6 é%laﬁmuwgporated be residue (339
HRPuLFEObF 0SMMnEhY@HatBEaphy @sdark@mc@ er @luent:

LT OO Rt e L G SR
Balyent was evaporated. Yield: 0.45 g of compound 20 (dia A, 16 %, fraction 1) and
0.7 g of compound 21 (dia B, 25 %, fraction 2). To obtain the corresponding
enantiomers, diastereoisomer B was purified by chiral chromatography (Super Critical
Fluid chromatography) over silica gel (chiralpack AD-H, CO,/MeOH: 65/35). Two
fractions were collected and the solvent was evaporated. The residue of fraction 1 was
crystallized from DIPE. The precipitate was filtered off and dried. Yield: 0.13 g of
compound 22 (5 %, enantiomer B1, m.p.: 171 °C). The residue of fraction 2 was
crystallized from DIPE. The precipitate was filtered off and dried. Yield: 0.08 g of
compound 23 (3 %, enantiomer B2, m.p.: 156 °C).
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fractions were collected and the sol vent was
evaporated. The residue of fraction 1 was

wa@eoshed2liz zed from DI PE. The precipitate was freT/EP®A7/063319

off and dried. Yield: 0.13 g_@f. compound 22 (5 %
enantiomer Bl, mp.: 171 C). The residue of fraction 2
was 20 crystallized from DI PE. The precipitate was
filtered off and drled Yield: 0.08 g of conmpound 23

3 Pgpags QFApOUR nd 19 156 C). WO 2008/ 068272

-83 b. Preparation of conpound 18
\ N\ NOCH - Conpound 18 (dia A)

ge of compound 20 (0.0006

31 nol) and Pd/C 10 %
s stirred and refluxed for
roomtenperature and filtered

5 c layer was washed with H20 and
with saturated agqsesus NaCl 5 solution, dried (MySH4),
filtered and the sol vent was evapor at ed The residue
(0.16 g) vasopudi§ded)by col umm chr omat ogr aphy over
Kromasi | ( diomepind 19 @12/ CH3OH NHAOH 90/ 10/ 1 to

1Bt & compdlind 200 D(J(‘)@m%[)a%h@ﬁﬁlny\’ﬁfrﬁla&c(bm@gl ﬁﬁ*)l) and Pd/C

I bTa B o oY Sl o it g

atc@ﬁ mdnmathm atnideﬁlamk:@xéu Cehmf ThoOplita wehs b&sh%wbl) CHaat,. H,0

a@:%‘tg‘ri% : on g:?amc l regﬁwﬁaé%%l hé \gltlggf{% and 1th(§)a It%i Ezlue%'us NaCl
Gohlpourdticd4Mg$iOn), ,@ltetadrq@duhﬂjscgﬁen([ dias eBporated. The residue (0.16 g)
%ba(s inu%%@}é}r %é;mxln)ch?mﬂgtega &e@ mbﬁlaglp(a&at t (1.26 n

ane; nol ) was

cﬁw/ QHQOHH\IH@ (99/ 1:9( L t0d7r8{/2)2/ %Eoﬁ HE! “éhf RUée ff?@loes wpge collected

GnBERRH2nRbevepoted( whaay. ot ¥t doripouil 18 @8 %, dia A).
(intermedi ate conpound 3 (Ex. A3) of WO2004/ 011436)
(0.636 g, 0.0019 nol) was added dropwi se as a solution
iConipdn(ds19 was prepared according to the procedure of compound 18 (B5.b), but

starting from intermediate 21. Yield: 53 % (dia B)

¢. Preparation of compound 24 and 25

Compound 24 (dia A)
Compound 25 (dia B)

N-(1-Methylethyl)-2-propanamine lithium salt (1.26 ml of a 2.0 M solution in
THF/heptane; 0.0025 mol) was dissolved in THF (8 ml; dry) and cooled to -70 °C.
6-Bromo-2-methoxy-3-(phenylmethyl)-quinoline (intermediate compound 3 (Ex. A3)
of W02004/011436) (0.636 g, 0.0019 mol) was added dropwise as a solution in THF (6
ml; dry) and the mixture was stirred for 2 hours at -70 °C. Then intermediate 24

(0.8 g, 0.0019 mol) was added dropwise as a solution in THF (6 ml) and the reaction
mixture was stirred for 3 hours at -70 °C. Then H,O was added (quenching) at -70 °C,
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25

m; dry) and the m xture was stirred for 2 hours at
-70 C. Then internediate 24 (0.8 g, 0.0019 nol) was

w@odaedestropwi se as a solution in THE (6 m ) aneiCt/BB2007/063319

reaction mxture was stirredgfor 3 hours at -70 C
Then H20 was added (quenchi ng§ at -70 C, WO

2008/ 068272 PCT/ EP2007/ 063319 -84 foll owed by Et OAc.
The Iayers were separated and the organic |ayer was

Y EAD A& ITihe aylerd e Rbparated hlﬁﬁthé MBS lay drivvdser8Bed with

S5 S PRV B TP R ) i

fwas muﬁﬁbdby dlagtO¢htomeatogBPh (ctlmenzml:’i[z(fld CHOY) fromé/1 to 40/1 to
@9?1' tro%/ 1]c %al‘b%,po*ﬁﬁe Y&E c}ﬁd ‘[}1‘31:1.11&1 Pec{ela%na %evs%WenY\@zﬁs

evapor at e e Was r| e vacuum
rcspsetad. lﬂ?f@)reswﬂeews drgedlyacuym fogm %@?eéatglieé@ﬁle@r 8ddéwgofa
(p% gfden p PB@ud@(pﬁ%‘itmq&o@ch Shadbhyisaathel Hom gic@lN¥her and dried

et her and dried er at ur
SVERImGTIgM CBOTAYE el O W2 Eetfugradisrt éleatsre%somers (10 %).

Tihiissprpdwd wek syyasatsEprtatiead ohmmbgraphwambﬁﬁﬁtphggeaﬁhymasﬂ Si 10

M%@Pﬁé@ﬁﬁ%@ﬁ%g%?gﬁé& 5)%:95%%08% were.s crgstalhzed from DIPE.

ofigldt: 030z od Gwmpnlmum_l. (d0A Moeind2 .17 20809 56¢ oComppeuntl 25 (dia
%frn{nﬁ-llgﬂt j@%g\ .199 and 0. 055g of conpound 25 (dia
9% .

d. Preparation of conmpound 26 and
Conpound 26 (dia A) Conpound

-and

] ‘ Op opylamne(O 74 mM of a 2.0
1 HF/ hept ane; 0.00 'u was di ssol ved

» dry) and cool e h am;i ce-bath at
Bf orpy; 2- met ho <(Rsbenyl nmet hyl ) - qui no

70 C. 15 6-

| Brine AN pEl gt e coou d 3] (Ex. A3) of
W2 . 0. 00124 nol) was added
dr opw! % n in THE (3.72 m; dry) and the

mxture was sltlr 2 hours at -70 C. Then

i nternedi ate § , 0.00124 nol) was added
dropwi se as a solutiom'in THE (3.72 m; dry) and the
reaction mixture was stirred for 3 hours at -70 C.
Then H20 \/\/ascamtetddgc%@leﬁbhl ng) at 20 -70 C, followed
by Et OAc. Théoreyats (fiePe separated and the organic

|I§%1ﬁfnr1] \d@@p\f@@h@ﬂm@ﬁ(@ 4 Biliofe.2. (IJIM @%t{o&{gﬁmwhépta{neeo 90149 mol)
T e

(6eB ro@ii-2- meﬁhd)@»(ﬁ(}ﬂfeﬁylﬁl%d)yl) qlhaolai&s(mtetmlnefd[mtompmlnvi/é}r(@x A3)
%?ggﬁgé(ﬁlq? qug@p(@ |£60%(1 %4 R \$ 8@8%%\)&/156 aTsed sglutlon ! THF
23.72 mladtg) and the rnlxture was stirred for 2 hours at -70 °C Then lntermedlate 25
(0.50 g, 0.00124 mol) was added dropwise as a solution in THF (3.72 ml; dry) and the
reaction mixture was stirred for 3 hours at -70 °C. Then H,O was added (quenching) at
-70 °C, followed by EtOAc. The layers were separated and the organic layer was
washed with brine, dried (MgSQO,), filtered and the solvent was evaporated to give a
yellow oil. The residue was purified by flash chromatography (cluent:
n-hexane/EtOAc). The desired fractions were collected and the solvent was evaporated.
Yield: 0.081 g of compound 26 (dia A) and 0.040 g of compound 27 (dia B).
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25 WD 2008/ 068272 PCT/ EP2007/ 063319 -85- e.
Preparation of conpound 28 and 29 A N D Br Conpound

w@Bgdssr7) Conpound 29 (dia B) nBuLi (0.0024r@DEP2007/063319

1.53 nl of a 1.6 M solution i_gls_hexane) was added
dropwise at -20 Cto a solution of diisopropylam ne
(0.0024 nol) in THE (5 m) under N2 flow. The m xture
was stlrred at -20 Cfor 20 m nutes, then cooled to

C 3¢ nd28 apd 89 onp- 2- met hoxy- 3

(phenylnet' qU|no line (inte di ate conpound 3
(Ex. A3) of 02004/ 011436) (0/002 mol) in THE (7 n)
was added. StyFN at -70 Cfor 1
hqur dipte 26 (0.0022 nol) in

C. The m xture was

sti of 1 hour. H20 was added. The

m xture was : g—wi th Et OAc. The organic | ayer
was washed widl sa pd aqueous NaCl sol ution,
dried (MgSH4), filtexed and the sol vent was
evaporated. The 10 residue was purified by colum
chr omat ogr apliymgysed 28Kgionpsi | (el uent:

CH2C12/ CH3 OHC @Rl B2¢4i8B0. 5; 15-40 nm). Two fractions

8 PSS I\ S8 U SR L
cefpound solatipn of disogiapy Bmifier{ (002417q1) @ THF (Prd pamder Nodlow.
@Ifhe‘%ﬁ’igﬁ?@@gs Q?rr&inﬂ 58 OCJEOM Mu&tes then c6618d td3r7d\"cc'ﬁ§solutlon of

mpound 52 (50/50 dia A/B m. xturée) Compound 53 (di
éyb@glon% fI}?Fh%Véu ﬁpééwlwﬁwarﬁ%@l{nf (@t%neélﬁteap@mum 3{Ex. A3) of
swbgoa)znm 1436 (rdc(bdze@&mmmm @&1 §a9dddedWalse Sb-aieYwaAAEAEd at
1on,o0
L ORRGTY bbby AolteR s PR REn T 0922 me g, A was
(abisted A3Y06€. WERODMAGM436)red At 970 U, fcd.10DRB Hi) Yvas aidEHE he
et wilt Whloa oy B A o Bl TR G G50 hOP i Kb
RATYEPNOCT soleBa gliricd gBlgSOg), GilterpHand ithvt sofventivag evaparated. The
(rém&f& VWas éﬁxr@@a %yrée &nﬁ‘@rﬁoﬁ%@ﬁﬁpﬁ& BPMIS@ @S felg@itut i on

Z,EFE@ ﬁ(aH/l\}sté)% r9§%29 St %4@%&]@\%@ flrtanct)l(otnléI "were collected and the

solvent was evaporated. Yield: 0.25 g of compound 28 (17 %; dia A) and 0.27 g of
compound 29 (19 %; dia B) (m.p.: 177 °C).

f. Preparation of compound 52 and 53

Compound 52 (50/50 dia A/B mixture)
Compound 53 (dia B)

Lithium diisopropylamine (1.9 ml of a 2.0 M solution in THF/heptanes; 0.0028mol)
was slowly added to a solution of 6-bromo-2-methoxy-3-(phenylmethyl)-quinoline
(intermediate compound 3 (Ex. A3) of W02004/011436) (0.94 g, 0.0028 mol) in THF

(8 ml; dry) at —78 °C under Ar atmosphere. The mixture was stirred for 2 hours at
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H20 was added (quenching) at -70 C, followed by EtOAc.
The | ayers were separated and the organic |ayer was

woamiseas2at t h brine and dried (MgS04), filteredpremdPioh®063319

5 solvent was evaporated. Thegg esidue was purified by
flash chromat ography over silica gel (CH2C12/ MeCH
from50/1 to 10/1). The desired fractions were

coll ected and the solvent was evaporated and

SV&SG.Hfﬂdngﬂgéyﬁfedm%Pa.oé}fgm .0028Gnel fv@s @%de@l dﬂ')pﬁifl?é &s ®bolution
I a La I S. mxture was.ur uri

dny ﬁ“}}ﬁn@ anl gﬁgtagg }lgprﬁ?c%&} él}lx%r%wgg St irred ftor §holfat ’Oe% ti%en
(HGR2@A24 dvle OR{UdkRidldRE Y06 - A0 TOC, 49 ldhe bieEiQAd Thedatcrowsre separated
%ﬁé?ﬂéc&%%ﬁ%%ggf @Q?W%%E%i*ﬁ“# mgd@% (QESBY) BlE nd the
solyenywesrryap@agd oPsyresilue wapbuiicd® fashghmmatography over silica
%mz@ cBH 2685 Bld ml)ofrh@ asped BEc@ths W cBllecd and the

(S@fyé%%gawgpor%'e 3 ut cor el dour SO 6W: Do rgéfmax%gf dia A

addddh BropwhseuatwdsSurtRé furitied y $0luuin chﬂonﬁﬁtography over Kromasil
grflsep}’l\%gdeh {EfH ég %)3')9}% e)ggec{] {Tlcljc'g)él ere 201%6%8 anc'i\l’?he solvent

masevamratetheicklod). @ ¢ of copdpa@ndAS2s@0(H0i don AGB mixture; 3.8 %) and
&P § 'ilﬂﬁ353?(d1a heny)ymet hyl) - qui no 1ine
(i nt Iate conpoun 3 (Ex. A3) of W2004/011436)

50 0016 nol) in THE (5 n1) was added. The m xture was
S1X _t -70 C for 1 hour. A solution of

A 0d3017 nol) in THE (8 m) was 20
added The mxture was stirred at -70 r 2 hours.

H20 was addg -20 C. The mxture xtracted
with Et OAc. gl organic |ayer S S Wi th
saturated J utom~drired (MS04),

fiy S pvaporat ed. The residue
was r t ogr aphy over silica gel

H O—I/NH4(}I 94/6/0.2 15-40 m). Two

@d and the 25 sol vent was
evapor at ed. \@Hal 0 on 1. 0.14 g of conmpound 30
(11 % dia A and O. g of the crude conmpound 30b.
This crude conpound 30b was crystallized fromDI PE. WO
2008/ 068272 PEVREPIOI/#DEB319 -87 The precipitate was
filtered of f &REPYPY ¥B@aPel d: 0.12 g of compound 30b

(nEDlL?/(O 001[9 mol]5Q ) of 1.6 Ri eglati@t indiexaric) d@RRAdEOdragwRadt

3%0 )8& 164 solution of diisopropylamine (0.0019 mol) in THF (4 ml) under N, flow.
The mixture was stirred at —20 °C for 20 minutes, then cooled to —70 °C. A solution of
6-bromo-2-methoxy-3-(phenylmethyl)-quinoline (intermediate compound 3 (Ex. A3) of
W02004/011436) (0.0016 mol) in THF (5 ml) was added. The mixture was stirred at
—70 °C for 1 hour. A solution of intermediate 32 (0.0017 mol) in THF (8 ml) was
added. The mixture was stirred at —70 °C for 2 hours. H,O was added at —20 °C. The
mixture was extracted with EtOAc. The organic layer was washed with saturated
aqueous NaCl solution, dried (MgSQ,), filtered and the solvent was evaporated. The
residue was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH;OH/NH4OH 94/6/0.2 15-40 um). Two fractions were collected and the
solvent was evaporated. Yield fraction 1: 0.14 g of compound 30 (11 %; dia A) and 0.2
g of the crude compound 30b. This crude compound 30b was crystallized from DIPE.
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1 AO Conpound 31 (dia A) Conmpound 32 (dia B)
Conpounds 31 and conpound 32 were prepared according

w0 o008loes2pz ocedure for 5 conmpound 30 (B6.a), beCT/EP2007/063319

starting frominternmedi ate 31gy The work-up procedure
yi el ded fraction 1: Conpound %1 (12 %9 . The second
fraction was crystallized from DI PE The precipitate
was filtered off and dried. Yield: Conpound 32 (9 %
dihe pRscipititdwas ARGeCHEf ah@ dE¥@MILRL: B2 of Roaipdiuatli3op (06 %; m.p.
qgﬂpe nd 33 AO CNH Br N Conpound 33 (dia B) nBuLi

, 0.0061 nol) was added dropwi se at -20Cto a
oLutlon of d||sopropylan1ne (0.86 m, 0.0061 nol) in
: H uapoud 3198032 The nixture was stirred at

-20 C for 20 1 nutes and then cool ed t 0C A

sol uti on of rono- 2- met hoxy he t hyl ) - qui no
l'ine (interkediate corrpound SNQPNAS of 15

w2004/ 011436 5 [in THE (5 m) was

dat -70 C for 1 hour

and I'nternedi ate 33 (1.22 g,

0. 003 (5 M) was added. The m xture was
stirred at v@? @ m nutes. Water was added and
the m xture ex d with Et OAc. The organic

| ayer was WD 2008/ 0687 2 PCT/ EP2007/ 063319 - 88
separated, wa hed }3 ne, dried (MgS04), filtered
and the sol ve g@:ﬁ 5 }ated The residue (0.9 g)
was purified urm c romat ogr aphy over silica gel
(edmypounds 3¢m¢rgmmwmmmmsm¢i eccording tojthe pugceg @@ for
%m &l FOBo. agr Eﬁts'ta%"ég %ﬁnf‘e‘i’hleﬁﬁt@gl ﬂ{édwé& rpsﬁbé’e%lme

evaporat due was cry stallized
Dioed ficepa:1 Qomgné 3éf(1%c(ﬁp3%m%fcelsd @aqtynawasm%ﬂlzed from
MIPEL19E) preciitattriep dl@tddastt d GupVikgsC dfpaied 3% (9 @idia B;
~Br 5@0 Compound 34 (dia A) Compound 34a (Al; free
(3Re) ound 34b (Al: (E)-2-butenedioic salt)

Example B7
a. Preparation of compound 33

Compound 33 (dia B)
nBuLi (3.8 ml, 0.0061 mol) was added dropwise at -20°C to a solution of
diisopropylamine (0.86 ml, 0.0061 mol) in THF (4 ml) under N, flow. The mixture was
stirred at —20 °C for 20 minutes and then cooled to —70 °C. A solution of 6-bromo-2-
methoxy-3-(phenylmethyl)-quinoline (intermediate compound 3 (Ex. A3) of
W02004/011436) (1 g, 0.00305 mol) in THF (5 ml) was added. The mixture was
stirred at —70 °C for 1 hour and then a solution of intermediate 33 (1.22 g, 0.00396
mol) in THF (5 ml) was added. The mixture was stirred at =70 °C for 90 minutes.

Water was added and the mixture was extracted with EtOAc. The organic layer was
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Compound 34c (A2; free base) Conpound 34d (A2;
(E)-2-butenedioic salt) Conpound 35 (dia B) Conpound

we2as(&k72 f ree base) Conpound 35b (B2; free bPSEEP2007/063319

Conmpound 35c (B2; (E)-2-butenggdioic salt) nBuLi (65.8

m of a 1.6 Msolution in hexanes, 0.105 nol) was

added at -20 Cto a solution of d| i sopropyl am ne

(14.7 m, 0.105 not) in THE (8 m) under N2 flow. The
k@paﬁ&t&d Uv3h¥dsith brin e afticdt(MgR0),§; fllefed3DdMhdsdl et whs evaporated.

s B8 B0 adb iR P e B REofe Cluen

MMH@H)NH@H §3/700.0A5 -4 iy, 300 FHEhe pOrenfirjctimas were collected
3P0 PLRRNAC o (e, P[RRt Rh DIFE. Bhig: 0242,
@f compgwd 336diy B, 43 YhEpald9tF) was added at -70 C. The
mxture was stirred at -70 C for 1 hour, 15 poured out

PR R RRBAEHSGARL 642 88 Et CAc. The organic |ayer

was washed Saturated aqueous Nad sol ution,

dried (MSOf iltered and th@HsoI vent was

evapor at ed. resi due (4 Was purified by col um

chr omat ogr aphy Q)HEI‘ silic gel (CH2C12/ CH3OH NHACH
o, edes| r fractions were

col | e sol vent vvas evaporated. Yield: 5 g
of 13 17 %9, 6.8 g of 20 compound 35
(dlaB 36 9 34 was purified by SFC

(Chi ral pak AIZS’: : OH/ i sopropyl am ne from

70/ 30/0.3 to 50/50/0.3). Two fractions were coll ected

and tle?@p@J@MFe(ﬁlﬁA\)vas evapor ated. Yielding: 1.45 g of
e base; Al enantioner)

and ?Epgﬁgic &br?é’jte%‘%lé’lc(s? action 2; free base; A2

antd, 344 nﬂtegéﬂglc\gﬁé diluted with 2-propanone
and mﬁg@mmdlbngo the (E) 25 2-butenedioic acid salt

by ad@mbivam3aiBilredpa@f fumaric acid in
Et OHRmpruop3hobie fiecThag) WO 2008/ 068272 PCT/ EP2007/ 063319
-89 preeupd 1alle fas-bifetedieesd) of f and dried. Yield:

QB302 (3. 83fnl 895@ %%@o%@n G H%ﬁésc Ong' gnolf@'ﬂ acﬁfed%‘l 20°Ctoa
enanti o OUl’]?}ﬁl 4c was - pr Oiianone

W
aAlyties HEE‘HO@EPPY famige t e/ k)L bOSHm)ﬁ#MH& & H&& pdeg A2tlogy, The
agigliuré aas irrdd ®#P2EPC forBBMtuas A sbintibh 6X6-Brofs-Qpasase-3-

a3l BBl ahe 8557 (Rl &M FBaind L R
ézﬁawm 0436) 114 @d)rﬁaﬁundl) B5THEY | @k pwpuiaddeil debrivyisSEET0 °C. The

OERLESY RS AR Il CRE PR 2 RG0S A ARHAT 10 &, 00553
sl Bt HRAK) @)apesrasddediat -¥0 CaTha mixteie veasrmpisadat 39aC for 1 hour,

biRE deife HED hn@ BRI QIR ERDAC.IFR doffic ROBPRMNWashe® with
sgt{u?a?ecf) afaqsugous%%a& so?utlonngrlgd (MgSO0,), filtered and the solvent was
evaporated. The residue (40 g) was purified by column chromatography over silica gel
(CH,ClL,/CH3OH/NH4OH 94/5/1; 15-40 um ). The desired fractions were collected and
the solvent was evaporated. Yield: 5 g of compound 34 (dia A; 17 %), 6.8 g of
compound 35 (dia B; 36 %). Compound 34 was purified by SFC (Chiralpak AD-H
:CO,/EtOH/isopropylamine from 70/30/0.3 to 50/50/0.3). Two fractions were collected
and the solvent was evaporated. Yielding: 1.45 g of compound 34a (fraction 1; free
base; Al enantiomer) and 1.5 g of compound 34c (fraction 2; free base; A2
enantiomer). Compound 34a was diluted with 2-propanone and converted into the (E)-

2-butenedioic acid salt by addition of 1 eq of fumaric acid in EtOH/2-propanone. The
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Conmpound 35b was diluted in 2-propanone/ et hanol and
converted into the (E)-2 10 butenedioic acid salt by

wa@odasbssam of 1 eq of fumaric acid in Et OH ThePCT/EP2007/063319

precipitate was filtered offg@and dried. Yielding:
Compound 35c (fumaric acid sa?t of B2 enantioner). c.
Preparation of conmpound 45 and 50 ~ CH3 N OHI( Br N
I O’ H Conpound 50 (dia A) Conpound 45 (dia B) A

i€ Whs GRAPOUAUnd driaddy icIPSOD Y oF4oiPodrd 3gb (furnarlc acid

¢ ﬁ’.‘g ﬁ‘g)l mloﬁqr%&‘lf%wdz"ﬁwsds‘gteﬁt %ln%-?ﬁoga%n?tihe A tonverted

mtr tthr @ )vabuterddsdidaseifl |seldbyvad1d1t1¢ﬁ26ﬁB eq{ dOffarimradid in EtOH/2-

SRS L LA T PrAARLf A5 Mg s
{apoicacuibalt PR 2 weniyechdsompoynd 3%@’%? se piiified by SFC
Chf?il?&l@ﬁDaHhMOQ}(ﬁ{gdﬁ/Qfﬁ@ahoﬂ/&ﬁ ALGHR G NASHI3). Two
30/1 E sired frac %{1 r? IIectedO135
REIPHeV LS |091é<?% qaad %Oﬁzs?nétW@a CVRPORPS §ﬁe g9 compound 35a
(fre¢ blse, Bf eﬁd’ﬂﬁoﬁier)ﬁndflrag of (‘)(Fmpaﬂl(tiBS‘lS(fﬁelbaZ@ B 2f dfn@ﬂmomer)
g%oggggu%%ﬁ%v%ésl &) ea(f il 2“@1%82%2061% (eal{a(relg and?%‘ifogwgl{]e%fgtrol 930) -2-
Jutepedib ) acidad dryi addr_tloﬁlcﬂf Itdqef cﬁurasmceace@us&@i _TBle\muepltate was
cfﬂt!elre%lctﬁ?gr%@&}gedt %lgﬁg\@?ﬁw)%ﬁd 35¢ ?f%ﬁraﬁé edd saft ?f i) gnantiomer).

oun WO 2008/ 068272

PCT/ EP2007/ 063319 -90- Exanple B8 a. Preparation of
conpounds 3f6 and 37 Cl S N Br (HNS 1 NHC

d||sopropyf/
m, 0.00156

Compound 50 (dia A)
Compound 45 (dia B)

A mixture of compound 35 and compound 34 (0.375 g; 0.0005 mol) in HCI (10 ml; 3
N solution) and dioxane (10 ml) was stirred for 2 hours at 60°C. Then the mixture was
basified with K,CO3 (10 %) and extracted with CH,Cl,. The organic layer was washed
with H,0, dried (MgSOy), filtered and the solvent was evaporated. The residue was
purified by column chromatography over Kromasil (CH,Cl,/CH;OH/NH4OH 90/10/1;
10 um). The desired fractions were collected and the solvent was evaporated. 0.074 g
of the residue of the first fraction was crystallized from DIPE. The precipitate was
filtered off and dried. Yield: 0.043 g of compound 50 (dia A; m.p.: 210 °C; 20 %
yield). Fractions for the diastercoisomer B were collected and the solvent was
evaporated. Yield: 0.035 g of compound 45 (dia B, 10 %).
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di ssolved in THE (5.22 m; dry) and the solution was
cooled down to -70 C.  Internediate 43 (6-brono-3

wo podnetior ophenyl ) met hyl ] - 2- met hoxyqui no | i nEQT/EB2047063319

g, 5 0.00130 nol) was added dyppwi se as a solution in
THE (3.91 m; dry) and the m xture was stirred for 2
hour s at -70 C. Then internediate 35 (0.52 g, 0.00130
nol) was added dropwi se as a solution in THE (3.91
MHxam@leyB8 and the reaction mxture was stirred for 3
hobfepadtion §0cdmpoliR@N3vaiEs7 Was added to the mixture at
-70 C (quenchi ng), followed by the addition of EtOAc.
The | ayers wefre separated and the organic |ayer 10 was
washed wi t hgbrinne, dried (MySO4, anhydrous), filtered
and the sol A was evap at eq. e residue was

purified by chr oma ph uent DCM MeCH

e 1 aCtN n were gl | ected and the
sol porated yielding 0.638 g of the

m xtue~of ~di g~A_and dia B. This residue was further

critical fluid chromatography (SFC)

20 x 150 mm (eluent 15 gradient:
C02/ ( met hanol 0.5 % i sopropyl am ne) 80/ 20).

Finally, 0.097 conmpound 36 (dia A) and 0.065 g

of conpound 37 (d| a B) was obtained. b. Preparation of
conpounds 48"} N Br \ OHNS N/ /O H3C

Conpound 484 3 i mpound 49 (dia B) WO

20810 @BsOPZoHGIMIRPZN0 M 6638419 in THE/hepthin )78 ml, 0.00156 mol) was

g2 ooty (1 oAt
dn&rmdlageﬂb(ﬁ» bmmvaé [@odllempmmmedlﬂﬁbn@thdmenmehne) (O 47 g,
654655 dg?&/!i‘sozi@ﬂeé drwg%la%ﬁﬂ%h)ln q‘l’llﬁg J1i g dry) and the mixture

t t

mﬂlaici@sé) hO(uosl %z%"cof%eigeégmﬂyat%% (Odél?d%»oo 3P wnalewas

agd&l &opwistana ls@lufﬁgiE%IﬁTHg (991 ml; d@ﬁ ¥iid €8 deatchgn hﬁﬁﬁfd \oas stirred
| e or I

Tt BS54 05 Lobhgoviel il wibptisalsl @D,

Sollastddosy thn addiEoq af BIOAt. JTharalcrheerersepdratcé and thestrganiekdyer

f

r\ﬁ% tvﬁasﬂ@d"\;fﬁh %}ne 89?38: &M;%Q?}, VL;Z gtlfou%lyaﬁlt@\gg %Hd El}% sto[]v%nt was

sdenaraton o ralmwawﬂeé)bef SMh@n@m¢médluamdDQMMeOH

(5'09§n1“1’i‘e Jle@M@c[ @ pnRResh Mth aﬁ& 'tlféesolxﬂ%ﬁi ®k év'\@&%d yielding
filtered an so| vent

nhydr ou
3\&%& &t %Im”W@ %%A@ngéga g Bis fnidgrias dnanespuifisd by
a0pkréiitécaBfluiiivhomatography (SFC) (diphenyl varian; 20 x 150 mm) (eluent
gradient: CO,/(methanol with 0.5 % isopropylamine) 80/20). Finally, 0.097 g of

compound 36 (dia A) and 0.065 g of compound 37 (dia B) was obtained.

purifi ed ]Byos
(di phenylH3®ar 9

b. Preparation of compounds 48 and 49

Compound 48 (dia A)
Compound 49 (dia B)
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resi due was further purified by colum chromat ography
over Kromasil Si 10m (eluent: CH2C12/ MeOH NHACOH

w@2003/06823) . The desired fractions were col |l ected/aPm07/063319

the solvent was evaporated. yjeld: 0.042 g of

conmpound 48 (dia A) and 0.055 g of conpound 49 (dia

B). 15 Exanple B9 a. Preparation of conpounds 38, 39

and 40 cOH Br NH Conpound 38 (dia A, endo) Conpound
39th(uBd diispeshylarkia 80 nd séﬂQtuﬁrBih TERMEptahd)l(DHUWRI, 0.00082 mol) was

SR SEILED 35yl 92 g B Rl SRR . hen

dod o 2emetbbx 6 3 ploamyl2ethydqopliBe [(SEheR$938 (intdrnedjatiervompound

%%9%@”&%22?3?@%%%%8&%% R Al e T
gt dryy el thedeacting nixtssyrreytsred foie2 howes af -e70 Intermediate
6!(0 rag 6@00@ éob%ssadd@& dmﬁ&s@as Iig@lﬂtlblmtﬂﬁ?(@ 8y en$dnd the

e e STecoy ) R o 0 Bt B e Lla i edt 70

fear(qerichingyl rfsll(&tled- BOth€addifibe o f HEOA wakhedagedwere separated and the

V%egua%?cclglger} agh }YCEP ﬁg%%i&nﬁﬁ?ﬁ@éa%&\)ér af I%étlgra %ha the
(SWSGMaS d‘vnapctretteéobnaldmgt(h%%g)bf/@n minmse @lievagirdia BdThis
Q{f‘dlfe%és% Zv’ rifid b CS nﬁy chfrd) %%gﬁﬁ H%rqg&ﬁf%@ﬁ' SPY&lm

I Ca om pe eum et xane/

éelsm @?11% MW&W&S%@/ ﬁbié@ﬁéveétf@@\wr@twe collected and the
IoRkht wdslhap (Qé:ﬁed Vel d: oreamts ¢red nﬁrmﬁiaqﬁg!ﬁan\&QI@S g of

col | ectgg 2 he sol vent vvas 2008/ 0682

serPeBbe 39 (68 -92 evaporated. The 1st fraction

(0.056 g) was crystal lized from petrol eumether to

%x\éﬁm 5955 g of conpound 38 (dia A endo; 6.9 %. The

@ fF’remr% i oEco&npoungq gg ﬁyamg_@r ystallized fromEt20 to

grve o corpottt—o endo, 2.5 0/() The 3rd
fractlon(o g) was crytalllzedfromEtZOto gi ve
0.028 g of t€ongplound 40 (B 5 endo, 3.4% . Exanple B

10 a. Preparafigp of compounds 41 and 42 1 Br OH N>
Br

Compound 38 (dia A; endo)
Compound 39 (B1; endo)
Compound 40 (B2; endo)

Lithium diisopropylamine (1.24 ml of a 2.0 M solution in THF/heptanes; 0.00249 mol)
was slowly added to a solution of 6-bromo-2-methoxy-3-(phenylmethyl)-quinoline
(intermediate compound 3 (Ex. A3) of W02004/011436)(0.817 g, 0.00249 mol) in
THF (13 ml; dry) at —78°C under Ar atmosphere. The mixture was stirred for 0.5 hours
at -78 °C. Then intermediate 38 (0.4 g, 0.00124 mol) was added dropwise as a
solution in THF (5ml; dry) and the reaction mixture was stirred for 0.5 hours at -70 °C.
Then H,O was added (quenching) at -70 °C, followed by CH,Cl,. The layers were
separated and the organic layer was dried (MgSO,), filtered and the solvent was
evaporated. The residue was purified by flash chromatography over silica gel (from
petroleum ether/hexane/EtOAc 3.5/0.5/1 to petroleum ether/hexane/EtOAc/Et;N
3.5/0.5/1/0.04). Different product fractions were collected and the solvent was
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1 NOH3 Conmpound 41 (dia B) Conpound 42 (dia A A
m xture of internediate 39 (0.204 g; 0.00035 nol) and

wa@z@siogi2ne (0.12 nml; 0.0013 nol) was heated apCBHBP1007/063319

for 20 minutes. The crude proghict was purified by
colum 10 chromat ography over silica gel

(Et 20/ petrol eum ether/Et 3N 4/2/0.1) and was then
further purified by colum chromatography over

féﬁfmﬁtbdi THSH> Gartible @0 N‘% &Hétailie Bfrom Pagoldemi dtied to give

RS, apRhac (RS Sgreo Ye TRORMSHL HER.0%0 o)y

anyi;tai]&edgfrooﬁ Et:@htoquivicd0.821 ¢ of eorBpourBd39 (B, cRde@ay %t)i Dire 31

g{—aé &ggpmgﬁj)f %ﬁgﬁlﬁ%ﬂ)f}o%tb & V%@%%ggf %ﬁﬁ@m}é 40 (B2,

iPhste l}r‘b/q)f |nter medi ate 39 (0.092 g, 0.00016 nol) and
N, N-di netyl - - et hanediam ne (0.3 m , 0.00275 nol)
:ﬁs hﬁgé gd at 65 C for 20 mnutes. The crude product
ved in CH2C12 washed with H20 and was then
3 uighonof eompownds dhanddd ogr aphy over silica gel
r/Et OAC 4.5/0.5). Subsequently, the WO
EP2007/ 063319 -93 product was further
Iurm chr omat ogr aphy over Kronasi l
ot . 5. The desired fractions
wer § 3o 2 ' Vent was evaporated. Yield:
5 (dia A, 22 %9 and 20 ng of
% 22 %9 . 5 c. Preparation of

(pet r oI eum g
2008/ 068272

conpound N66 Ld
conpound 60 @@

Compound 41 (dia B)
Compound 42 (dia A)

A mixture of intermediate 39 (0.204 g; 0.00035 mol) and azetidine (0.12 ml; 0.0013
mol) was heated at 50 °C for 20 minutes. The crude product was purified by column
chromatography over silica gel (Et,O/petroleum ether/Et;N 4/2/0.1) and was then
further purified by column chromatography over Kromasil (CH,Cl,/MeOH/NH,OH
95/5/0.5). The desired fractions were collected and the solvent was evaporated. Yield:
35 mg of compound 42 (dia A; 18%) and 25 mg of compound 41 (dia B; 13%).

b. Preparation of compounds 65 and 66

Compound 65 (dia A)
Compound 66 (dia B)

A mixture of intermediate 39 (0.092 g, 0.00016 mol) and N,N-dimetyl-1,2-
ethanediamine (0.3 ml, 0.00275 mol) was heated at 65 °C for 20 minutes. The crude

product was dissolved in CH,Cl,, washed with H,O and was then purified by column

chromatography over silica gel (petroleum ether/EtOAc 4.5/0.5). Subsequently, the
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Br NHCc, 1 NOH3 Conpound 60 (m xture of
di astereoi soners; endo) A mxture of internediate 39
w@ 0002h6g272 0. 00026 nol ), 2- nor bor nanam ne, hydrechEPIO0TE63319
(0.083 g, 0.00053 nol) and po§fssi um carbonate (0. 16
g, 0.00118 nol) in CH3CN was refluxed for 4.5 hours.
The reaction m xture was cooled to roomtenperature
and the solid phase was filtered off and washed with

Grifut2wasThether gafficd tngdOMm@ehmnghpay@mﬂaimsﬂl |l

3{1??1”@%%@5&1@ A2 BUERY The Mo EiRutY gplispigd and the solvent

stdsevirded Vickl 0] g o qoetpouind éd (diahier 22EOaed i 8iY of compound
Q-B/0.025) . The desired fractions were collected
%6géthé sd? /ent was evaporated. Yield: 22 ng of
conpound 60 (m xture of diastereoisoners; endo). 15
Brephratisy *40"'J-arat|on of conpound 47 1 /-NH Br

3yConpound 47 fdia B) Conpound 47a (dia
of al.6 olution in hexanes;
s added at to a solution of

Rr op) . g 0.0067 nol) in THE (6 n)
undaf Nf A '- ure was stirred at -20C for 30
=) of 6-brono-2- et hoxy- 3-

(pheny nENhyH?-q o line (internediate conpound 3
(Ex. A3) of 041011436) 20 (1.1 g, 0.0033 mol) in
THE (7 m) was added dropwi se at -70 C. The m xture
was d&hﬁﬁﬁ&bOﬁﬁ&%ZﬁEﬁE&&RﬁQﬁ%ﬁ@ﬁSSlg -94 stirred at

-70.C for..1 hour |nterned ate 40
Ao migus Srapermains g 81 & Vodtbs iy S b &gy drochloride
10 X821 0. 0865 3aho ) prd pathssiufd c&bbwate (0. hogr(.0pld8med) ouECH;CN was

8RR 4 3 ARSI EL 0G0 IR BLOADRBCAANEInd i

dﬁhfédha(w@&@ﬁ)ltereﬁquf ek with& 6]l it ovgsic solution was

QVaARRERY §H dryi&s. s ickllR ‘P@cﬁicﬁwgyﬁﬁﬁﬁe%%%r&%ﬁgﬁphy over silica

chromat ogr a over KronaS|I el ue
eep I EASELOAC 4.5/0.5 go petroleurn cther/EtOAc/EtsN

4.5/0.5/0.025). The desired fractions were collected and the solvent was evaporated.

HNJ N O
A) nBuLi (4
0.0067 nol )

Yield: 22 mg of compound 60 (mixture of diastercoisomers; endo).

Example B11
a. Preparation of compound 47

Compound 47 (dia B)
Compound 47a (dia A)

nBuLi (4.2 ml of a 1.6 M solution in hexanes; 0.0067 mol) was added at -20°C to a
solution of diisopropylamine (0.94 ml, 0.0067 mol) in THF (6 ml) under N, flow. The
mixture was stirred at -20°C for 30 minutes. A solution of 6-bromo-2-methoxy-3-
(phenylmethyl)-quinoline (intermediate compound 3 (Ex. A3) of W02004/011436)
(1.1 g, 0.0033 mol) in THF (7 ml) was added dropwise at -70 °C. The mixture was
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98/2/0.1 to 95/5/0.1; 10m and then over Sunfire C- 18
(5 gm 19x150 mm with a flowrate of 20 mM/mn. Two

wonimsles2phases (nobile phase A: 100 % net hanol pPCTEEI00B063319

phase B: 100 % 63nmM ammoni um_gy.dr ogen carbonate pH=8
(inultra pure water). Two fractions were collected
and the sol vent was evaporated. Yielding: 0.022 g of
10 conpound 47a (fraction 1; dia A) and 0.18 g of

GEPOWNG04T f6F I 86, Arsol?utmdioat i} rmedExQump t(EO(Bn;&n@l) 1n THF (7 ml)

Gamound
Rl U FRER R i alar B 20T 6rol eyt oltifto 1.0
lahd ektuantadi Wilo Br@py.| Erwi mrgat(ld_ laSGInWa&)WasheQ withMasiwdted aqreous NaCl

SH uirhl'f / cﬂ'féet f&'%%%)‘% Q“ﬂgge%%%ﬁe solyeht aE o@aqg(ﬁ Ih)H es‘?due Was
C

t1’on of hox
muﬁéeciby colnmarahEnegrapn AP dHaM3Si BluenAa@Hzﬁlz/ dhfLon

220@4«&&9.4,7/3%)6]) #S)Qnﬁﬁn& thefl- oQ@@@uﬂmle): i ST;HE- lgix@smrmn with a
u

at sphere t

oW st TapBLTRReS (el Phe e 0 4 hgols mobile
(PBageB 01,000 G020 amonivas hadtdgeh chiromatcsiga% (i utad pire onater).
"Inwor rraécsloggyvegﬁ ogllr'l%(t)gdgn&j th%gghzen Catlsl e({fré@%a%(edu{hel%\%% (.P 022 g of
(cquenathd i) (frattion7 di Ab end BMB @ dfycompomd 4Mdeactiay 8r &ia B).
were separated and 20 the organic | ayer was wahed with
brine and dried (MSO4), filtered and the solvent was

. The residue was purified by flash

ﬁeﬁmmuﬁ 58ilica gel (CH2Cl12/MeOH from 50/1
to 4/1). The~dssired fractions were col l ected and the
sol vent wap aporated and crystallized in D PE
Yield: 0.26 9 of conmpouh Ka m xture of dia A and

& WD 2008/ 068272

( b. PSepar ati on of conpounds 61
and ; ) OHBr I \ NS H3C

Compound 58 (mixture of diastereoisomers)
Lithium diisopropylamine (1.3 ml of a 2.0 M solution in THF/heptanes; 0.0026mol)
was slowly added to a solution of 6-bromo-2-methoxy-3-(phenylmethyl)-quinoline
(intermediate compound 3 (Ex. A3) of W02004/011436) (0.67 g, 0.0020 mol) in THF
(6 ml; dry) at —78°C under Ar atmosphere. The mixture was stirred for 2 hours at -78
°C. Then intermediate 46 (0.63 g, 0.0020 mol) was added dropwise as a solution in
THF (6 ml; dry) and the reaction mixture was stirred for 3 hours at -70 °C. Then H,O
was added (quenching) at -70 °C, followed by EtOAc. The layers were separated and
the organic layer was wahed with brine and dried (MgS0,), filtered and the solvent was
evaporated. The residue was purified by flash chromatography over silica gel
(CH,CL,/MeOH from 50/1 to 4/1). The desired fractions were collected and the solvent
was evaporated and crystallized in DIPE. Yield: 0.26 g of compound 58 (a mixture of
dia A and dia B, pale yellow solid).
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Compound 61 (dia A) Conpound 62 (dia B) A m xture of
conpound 58 (1.61 g, 0.0025 nol),

wQ@2ailoes202 N, N- di et hyl - et hanam ne hydr ochl or i PeT/€B2047d63319

g, 0.0033 nmol), Et3N (1.05 m_gs0.0076 nol), KI (0.42
g, 0.0025 nol) and N,N,N-trl%utyl-I-butananinium
chloride (0.161 g) in CH3CN (10 mM) was heated for 20
hours at. 80 C Then the ntxture was cool ed to room
arafiop of eerapquads 81 apd ¢ent was evaporated. The

~|f|ed by flash col gsm chromat ogr aphy

/ CH3OH from 201 tili [ 4/1). Then the
rther pur$ Nover “KHomasi | (el uent:
@ 90/ 1041) MTwo fractions were
the sol Vent~ "w&s evaporated. Yield: 32
(dia A, 1.8 %9 and 33 ng of
1.8 %9. 10 c. Preparation of
NCH3 OHBr I \ \ NS N ~O H3C
Compound 56 (dla Compound 57 (dia B) Conpound 58
(0.6 g, 0.0009 no and par af or mal dehyde (0.057 g,
0.0019 nol) were dissolved in MeOH (10 nml). Then

NaBH3CN (0. 09, gﬁmgmqpaﬁlgol) was added slowy

product was
(el uent: ,
product was T

rrg C ‘4:.'
conpound %2({d‘
conpounds, 86 amhs

portionw se. t|on was conpleted the
reaction was stirred at rog enper at ure

gurered, éowweﬁﬁs\%él erB%Samea aralorerd. itﬁdea@téyl-%@amine
DyatochedOy. 45t &,1086033 Ghs IRRINQY. afphay o 612G, FH3OH2f ¢, 90025

50/ 1 t )...and. t hen over.
FRbebY s GRS (0461 U LHGN(10 mb was
hohteed dareXd tends 4t186 °€ollenthe wastuiOV2OORYGB®23@m temperature and the
R P200 ds
SRR P Lo
elnentpCHCl/ (- OHY fropy 2P b HH  onTledn tBe ppsslyplasassBrtherdpusidicd over
%mas?ﬂ @rhent: CH,CL,/CH;OH/NH,OH 90/10/1) Two fractions were collected and
the solvent was evaporated. Yield: 32 mg of compound 61 (dia A; 1.8 %) and 33 mg of
compound 62 (dia B; 1.8 %).

¢. Preparation of compounds 56 and 57

Compound 56 (dia A)
Compound 57 (dia B)

Compound 58 (0.6 g, 0.0009 mol) and paraformaldehyde (0.057 g, 0.0019 mol) were
dissolved in MeOH (10 ml). Then NaBH3;CN (0.09 g, 0.0014 mol) was added slowly

portionwise. When the addition was completed, the reaction was stirred at room

temperature for 48 hours. The solvent was evaporated and the product was purified by
flash chromatography (CH,Cl,/CH3;OH from 50/1 to 4/1) and then over Kromasil
(CH,Cl,/CH3OH/NH4OH 90/10/1). Two fractions were collected and the solvent was
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Br 1 \'\ NS N/O/ H3C Conpound 63 (dia A)
Conpound 64 (dia B) Conpound 58 (1.13 g, 0.0018 nol)

w@pahshesret hyl - 4- pi peri di none (0.41 m, 0.0035 rP&I/ERPL0)7/063319

were dissolved in MeOH (18 nl¢g. Then NaBH3CN (0. 17 g,
0.0027 nol) was added slowy portionw se. Wien the
addi tion was conpl eted, the reaction was stirred
overni ght at roomtenperature. The sol vent was
evaneitad. edcRN 0 hipeooatpound\88Y diapird.8 P9dnd B3 fnh@stcompound 57
r(hlr mfpo%aphy (CH2C12/CH3OH from 20/1 to 4/1) and

ﬂg ‘ovef”” reversed phase (XbridgeTM C18 col um from
Waters (5 gm 19 x 150 mm) with a flow 10 rate of 20
rd. Praparatidmwof C‘ﬂﬁblbdlﬁd@hfﬁﬂﬁ@64 nobi | e phase A: 100 %

pbi | e phase B: A3163mM ammoni um

ra pure water) were

enpl oyed to P itron from95 %A 5 %
Bto 100% ' \pnd reequilibrated with
i Ak ORI Nrinigt es. Two fractions were
col | d a d the solvent was evaporated. Yield: 34 ny

djya A; 2.6 % 15 and 97 ng of

D 7 4 % . Exanple B13 a. Preparation
of conpotid 51 O | %3 Br N'~'~NCH3 / N CH3 /O H3C \
Conpound 51 (di a B/ 2008/ 068272 PCT/ EP2007/ 063319
-97 Lithiumdii sopropyl arri ne (0.91 m of a 2.0 M

conpound 649 d

solution in THF/ 0.0018nmol) was slowy added
to a sol ut 28130“3;@ ?ﬁ‘gg mo- 2- et hoxy- 3
- (phenyl me ﬁlgl??u) line (internediate conpound 3

(GmpeBid 5§ (IVBZ@(M)(DB mﬁﬁand( Dnkthyl-4epip@idinams! (.41 miTHB035
; T,
(hPeq ko yRE(HNE Tl SRS 0

41¢ ¢ lwlygaor@om’oi% \Weﬁn)t addition B@s eoBpi eéet ggcagtion was stirred
Db 1R Bt 10dm tEiBelatir® THe: sofle) wa &l abb@tddead thOproduct was

E g ﬁ%ﬁ%ﬁgﬁ%ﬁﬁ%‘%@%ﬁ%&#@u@ Bh frswe?@/ b&h@dt&% thepyer
Iremeesed pheseaXbeidges 't €8 estdmn from Waters (5 pm; 19 x 150 mm) with a flow
rate of 20 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 95 % A, 5 % B to 100 % A in

14 minutes, and reequilibrated with initial conditions for 6 minutes. Two fractions were
collected and the solvent was evaporated. Yield: 34 mg of compound 63 (dia A; 2.6 %)
and 97 mg of compound 64 (dia B; 7.4 %).

Example B13
a. Preparation of compound 51

Compound 51 (dia B)
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the organic | ayer was washed with brine and dried
(MgSHM), filtered and the solvent was evaporated. The

wo easdesz7nas first purified by flash chromat ogprepip2007/063319

over silica gel 10 (CH2Cl2/ Megyd 50/ 1) and then over
Kromasi| (CH2C12/ CH3OH/ NHAOH 90/ 10/1). The desired
fractions were collected and the sol vent was

evaporated. Yield of the desired fraction: 23 ng of

(feijnale V] ﬁgsc@loé‘rﬁyiaddﬁn%/(o.gaﬁﬂ BY a é@(M‘ﬁﬂlL{iioﬁliﬂ Tm]w&bé;mg)mfé%mo )
CcoO unas an . r . .
CERBIS Bk §RoRTion 86 fbsoimy SBCh KRRy S RS pigoline
iintayrmediate. @niosodl dt(EprAd nofiEQanes 1 msm((m)g)o 0 mdded THF

0 .
8& fgl SIP) Qt a7&|_§%l §§1‘11 Rﬁ?@osﬂ#déré Olﬁéqﬁl% @b@ﬁ st{r}erhflf)??g ‘hours at -78
whas Then W@weahatezi (640 @r 0.801 inalitvess addeds diopwiseras 850 lution in
f‘nﬁr ek z!&igi)%ie %acﬁ@hﬁwgmmk%e@ %rryahdﬁ%% 471% °C. Then H,0
e 3@6'58 (g Bl 50 A O At Na e o petbesied and
alic er@@m@lay’éhe/ammw@vwba&lr&(hrﬂtdrfeﬂ QMgSO@ Titefsdfand tHe solvent
28&1% revapAéraSII%lé | %351%116) \I)varllst §i05 ISt ySf?afé cEro egr%;l;ql)ytover silica gel
\(@ﬁz@bﬁ\ﬂﬂéﬂ éﬂ/ 1) atl t@elf OYGT Krhmaml (@drlgdHeQH/NHr®d %92k0/1). The
%1% e%’%a{c%ﬁsegeﬁé" gﬁeﬁé&%ﬁi Zi@@ﬁ {%er 5 gga%dgé(t%% Y‘i@ﬁil YaBOELdired

brine, drie vent
\ﬁ@@tl@vééén%@%@mwdr %:@Bhuri fied by col umn
chromat ogr aphy over silica gel (CH2C12/ CH3OH 94/6;

ég_40|1¢25 Then, purification 25 was carried out on a
i Cl18 colu fromWaters (5 nl9 x 150 mm) with
Prepargignaofampeunds Shandd3 T robi | o phases (rmbi | e
phase A: 10§ Y»acetonitrile; nobile phase B: 100 %
63nmM ammoni Um plydr ogen carbonate pH=8 (in ultra pure
WO 2008/ 06827¢ / EP2007/ 063319 -98 water) were
zﬁﬂg‘lﬁilon from90 %A, 10 %

ceequi librated with
for 6 m\qutés. Two fractions were
ent was evaporated till dryness.
from fraction 1 was
crystallized from 2¥pr opanone. The precipitate was
filtered off and dried

Compound 54 (dia A)
Compound 55 (dia B)

nBuLi (6.4 ml of a 1.6 M solution in hexanes; 0.01 mol) was added at -20°C to a
solution of diisopropylamine (1.4 ml; 0.01 mol) in THF (10 ml) under N, flow. The

mixture was stirred at -20 °C for 30 minutes. A solution of 6-bromo-2-methoxy-3-
(phenylmethyl)-quinoline (intermediate compound 3 (Ex. A3) of W02004/011436)
(1.3 g, 0.0041 mol) in THF (10 ml) was added dropwise at -70 °C. The mixture was
stirred at -70 °C for 1 hour. A solution of intermediate 50 (1.8 g, 0.0054 mol) in THF
(10 ml) was added at -70 °C. The mixture was stirred at -70 °C for 1 hour, poured out
into H,O and extracted with EtOAc. The organic layer was washed with brine, dried
(MgSO0,), filtered and the solvent was evaporated. The residue was purified by column
chromatography over silica gel (CH,Cl,/CH30H 94/6; 15-40um). Then, purification
was carried out on 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 % acetonitrile;

mobile phase B: 100 % 63mM ammonium hydrogen carbonate pH=8 (in ultra pure
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5toyield 0.34 g of conpound 54 (dia A, 13 %9. Also
the residue fromfraction 2 (0.41 g) was crystallized

wo eans0B2PE. The precipitate was filtered of f apci/gri0et063319

Yield: 0.199 g of conpound 9§ (dia B; 7 9% . Exanple
B15 Preparation of conpounds 46 and 59 1 OH ~O Br O
N ~O\ H3C Conpound 46 (dia B) Conmpound 59 (m xture
of di astereoi sonmers) 10 At 0 C

Svadt) aee @@plz@em@aﬁxb@@@rdwno bendit@drofr§. 9944 9\, 18.94 B 10 )% A in

QB3RS chrt oo BT o e B g S gL T ggons were

o Hertebarglrttic sdleent oves emapghatedtill dopress. dipe O 47 @r o resithes from

g‘}raggﬁ g v&yﬂ@%gg{alll%ﬁ 3ro‘% %IiSr?}ﬁ'% é%g%ﬁ%r%cqqﬁgef\g%aﬁ@%&p%ff and dried
doigth@. 34 \ga% cempppund 5 ddia Prd 3 op @éwpth@mﬁ ue\iepan fraction 2 (0.41
RY ab icBAtallyzc8 opBIPE rBR MY @it Whi fifidred 8Ff AndArib8. ¥RId: 0.199
%mf BOP%; glsgeatz ' c12/|ve NH4()—I from95/5/0.5 to
HEepBPpupg 53dfi933:1) %) Two fractions were coll ect ed
and the sol vent was evaporat ed. Yield: 340 ng of a
f rstleé{ ction (mp.: 170 C, dia B; the N Oxide of

' conpou 77 ng of a second fraction

IN om Et20 to give 51 ng of
% mp.: 172 C dia B). 20 Conpound
59 was prepared according to the follow ng procedure:
A mxture of Lgrmediate 48 (2.1 mmol ) and
tihi 0 -d| oxyd ( @?%mml) was war ned at

b

Wor k-up. The crude
' |ed by flfash chromat ogr aphy over
silica ge §ﬁ1 ) _from petrol eumether/ 25 Et20 4/1
to petrol ell '
evaporation corrp d’59 was obt ai ned Y| eI d: 0. 101 ¢
(779% . WD 2008/ 068272 PCT/ EP2007/ 063319 -99- Exanple
B16 Prepasad 40aia®f conpounds 43 and 44

Compound 59 (mixture of diastereoisomers)

At 0 °C, 3-chloro-benzenecarboperoxoic acid (0.54 g, 3.11 mmol) was added to
intermediate 52 (0.5 g, 0.78 mmol) in CH,Cl; (q.s.). The mixture was stirred at 0 °C
for 30 minutes and then overnight at room temperature. The mixture was diluted with
H,0 (q.s.). The separated organic layer was dried over MgSOy, filtered and the solvent
was evaporated. The crude product was purified by chromatography over silica gel (15-
40 um, 30 g; eluent: CH,Cl,/MeOH/NH4OH from 95/5/0.5 to 93/7/0.7 to 88/12/1).
Two fractions were collected and the solvent was evaporated. Yield: 340 mg of a first
fraction (m.p.: 170 °C, dia B; the N-Oxide of the target compound) and 77 mg of a
second fraction which was crystallized from Et,O to give 51 mg of compound 46 (10
%; m.p.: 172 °C; dia B).

Compound 59 was prepared according to the following procedure:

A mixture of intermediate 48 (2.1mmol) and thiomorpholine-1,1-dioxyde (10.5mmol)
was warmed at 85°C-90°C for lhour followed by work-up. The crude product was
purified by flash chromatography over silica gel (15-40um) from petroleum ether/
Et,0 4/1 to petroleum ether/Et,O/Et;N 1.3/3.7/0.05. After evaporation compound 59
was obtained Yield: 0.101g (77%).



10

15

20

25

N Br VZ~11 N H3Conp ound 44 (dia A, (E)-2-butenedioic
acid salt) Conpound 43 (dia B) nBuLi (0.0060 nol; 3.8
waorkooehesr74. 6 M sol uti on in hexane) was added apCFEB20E7/063319

to a solution of diisopropylggine (0.15 m, 0.0060
mol) in THE (8 m; anhydrous) under N2 flom1 The
m xture was stlrred for 30 mnutes at -20C. Then a
sol ution of 6-bronp-2 5 nethoxy-3

et hyl)-quino line [654655-69-3] (internediate
TOROMDA of OpYRds20046041436) (1 g, 0.0030 mol) in
THE (10 nl, = drous) was added at -70 C. The
m xture was rred at -70 C for 1 hour. Then a

solution of ~gternedi ate 83 .21 g, 0.0040 nmol) in
ﬁyE (12 m added at -70 C. The m xture
. 0 C, poured out into H20
and d wwth Et OAc. The organic 10 | ayer was
washed” w )2, rated aqueous NaC solution, dried

(MyS04) nd

the sol vent was evaporated. The
resi due was puri by col um chr omat ogr aphy over
Kromasi| (el uent: C12/ CH3OH/ NHAOH from 98/ 2/0.1 to
956hsbudd 4418a B)(B)-Lhuddletioicoupaynd 44 (0.088 g) was

el gvegbufid 43gdia By om t he colunn and crude conmpound 43

(n%u£7go @6&)?31 §|8 leodfa fﬁl 480 u_ﬁlomntl{]e?(ac lﬁ;&%{smac?,%e-r(fqaﬁ 56 U@?o a

conpo \MScrsta rom b
poktippiof élu@pmlafrmh@ €Y. Bimb (£ 00 dnel) ireGHE Y8 edldaniydrous) under N,

Cﬂo;!wo The nﬁ&tu‘?@%@&fﬁ%d féﬂ?’Sé H?nﬁhtes &6300@ THERa ?c)lutla_rhgf 6-bromo-2-

crude conp ound ssol ved propanone

mh@@n&r&heaﬁlmqﬁhyé) ﬁ‘H@O lerE) [@%ﬁr@%@hﬁl@%ﬂe&&t@ C@ramun@ Fof WO
Boiib 2t 4369 pag, Q)"@{)%HHO@WTHFC('DO ngfaxﬂlyai@ﬁs)aw@caddéd atThe °C. The

RSB EH ™o TR b G RSl PP ool R Ry e rmedinte 871 21 &
eV O mad 1 pch THF €1 2ml,GinbBdogs)ofasaddqabatr@) 4@. Tha mixture s stirred
' t). :
]féts } E(’)urqdlt a7(ﬁ:§3 (pg'?lﬁea 0@1{"}11?&?1% %h& w%? 'e?tg?c?réudl %\It? Eg(?ASSThe organic
é@@@ b mgshad witlea part@@tthaquqéwé‘iﬂql@nluﬁpephkédl\@@@@} diiltergd and
ttﬁ’e Qﬂ@en@f)vaﬁ B@ap%?e@é’ae TR 2R W3- pubiEXd DY cd lun%%h'r:&flat@gra?hy over

ounds. nelting points e obt ai ned
KeRgrrbelyat: Catant H-OHH TS a/hLin S B ATE i prude
Ico®atind cmmm%t rv@swha@u it frofch tht cliun@, Pad ahes Ccﬁﬂlﬁblﬁld 43

TP Eh b PR T ST 1 s GO, PFRA B

from DIPE. The precipitate was filtered off and dried. Yielding: 0.107 g of compound
43 (m.p.: 167 °C, dia B). The crude compound 44 was dissolved in 2-propanone and

was converted into the (E)-2-butenedioic acid salt (in EtOH/2-propanone and addition
of fumaric acid). The precipitate was filtered off and dried. This fraction was washed
with 2-propanone. The filtrate was evaporated. Yield: 0.036 g of compound 44 (m.p.:
155 °C, dia A; (E)-2-butenedioic acid salt).

Tables 1a,1b, 1c and 1d list compounds of formula (Ia) according to the present

invention prepared according to one of the above Example No. (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.
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Comp{Ex. No.| R! R* L Stereochemistry and

physico-chemical data
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HT OI7r19 (I\\/I\m erﬁg) sﬁst em conpri si ngStaegctrl]at'ﬁr nary | punp
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Table 1d :

Comp.{Ex: No. Stercocheniistry and

physico-chemical data

R3
54 B14 % dia A; 111 °C

55 B14 % dia B; 148 °C
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10 at a tenperature of 30C. Flow fromthe colum was
split to a M5 spectroneter. The MS detector was

w@ooBiogsizred wi th an el ectrospray ionizati on SOPCT/EP200Ne63319

capillary needle voltage wasgg. kV and the source
tenperature was nai ntained at 100 C on the LCT (Tine
of Flight ZsprayTM nass spectroneter from Waters - for
net hods 1,3 and 8), and 3.15 kV at 110 C on the ZQTM
GiAmlwicauacho@ol e ZsprayTM nmass spectroneter 15 from
tﬁﬂxﬁ s - for nethods 2, 4 and 5). N trogen was used as
ebul i zer gas. Data acquisition was perforned
Wiht maas Yhseansedvhprnodasss Messley mithGueMISy(hguidaheonsatsgrephy mass
P nt was perforned
ggi&ﬁ%ﬂgeﬁ&; QH&E‘O Oggcgglréldgs& gﬁ’?&% chr omat ogr aphy
system conpri SI ng a binary punp with degasser, an
@ﬁﬂigp}c@&me@ col um oven, a UV detector and a

ecified in the ect |
%m@ CIRGI 0¥ PrEferny ‘i‘sf &4 %ﬁ %E%gé ﬁ@t‘g‘&rs system
Ebﬁlpf\iﬁng etc@ateﬁl’ary\pﬁmp mmfdegwgrsad avkiitosapled, e@tddewagyietector
at I %nco u%lljr{ a(fses c1|ﬁ Ie Irlcsar tlv\é%llt ﬁoq(f Sb %1 co ut h(les hold
éua rREUr REPRY R Hed AP °F R
des mnmatmm qf éﬁtfé rFalowrﬁsarw&@ @EEoFaCsplitite a difesposmemeter. The

lﬁ§ et%étof Res E‘(ﬁ%&&i%ﬂ]?%?ele@& gsa?rqgﬁik&iogl s%ﬁrc\é’a’?he caplllary

ormed wit an A ation data, sy

@éﬁﬂ? spltagearas U e atd Figsopiee HEaRBPEHIS §taﬂl$’fif%|1%oc on the
@rime FPIFG: ﬁt@j% PRIk P&ﬁ‘etéﬂ f@ioth AV B@rs - for methods 1,3 and

g ety e, DLl Apen st 108 2

dioma 8veaers ayordedtbedsd, 4(aDAD). Mindgen ¢od wied aashespbalifar gds. Data

?qﬁlgﬁon (N%.§ gé%%gf@g%%rp% };&glna]tsF ﬁ/lea%&%ﬁ%};bn#]él\}gg (gata system.

br ought to a M5 detector. The MS detector was

RAtIOPFREIWEBY an el ectrospray ionization source.
The capiTTary needle voltage was 3 kV and the squrce
Qﬁa’t“firo

Jdeiitfe WW@%&W@%M% amp Agilent 4 L0Q gegic
(chfdnidt@craptaNysieal @)nm[ﬁtfsﬁlg eﬁlmg@ﬂyr@m;i with ﬂégamevmn@ﬁﬁasampler a
S e epul | zer
bR e A e oty by S0 31 1R Deingancthods
Vebsi Fiow @oenthy ealudet wassspéit ®m MABPR2AEBNAE&3ZHEMS detector was

P&_{ﬁ@’ %cp @?&%ﬁ%ﬁgo%rg}g’%mﬂyﬁ&ﬁ] Qahées lﬁlﬂg% 1%:2090 HaBe waé 3 kV, the

ene rocedure ersed
duﬂdr@pola teweé#agﬂ wasgp@ntagiedrih 106 °@gend thegleso lztfsmfﬁlpperature was
wob hCaNMc%Wn Rx%% Qs aslh@néﬂu’lﬁéﬂgas Th4t8 Bequsitli®Pvh&pRRARRE with

m)bl Bgase A % 7 mM anmmoni um acet at e; m)bl l e
ﬁﬁé*% °pt tafg %WSEGFI} |l e; nobile phase C 0.2 %

formc acid + 99.8 %ultra-pure Water) were enpl oyed
tereu %guz%dicent condition from30 %A, 40 % B and 30

The LC measurement was performed using a UPLC (Ultra Performance Liquid
Chromatography) Acquity (Waters) system comprising a binary pump with degasser,
an autosampler, a diode-array detector (DAD) and a column as specified in the
respective methods below, the column is hold at a temperature of 40°C. Flow from the
column was brought to a MS detector. The MS detector was configured with an
electrospray ionization source. The capillary needle voltage was 3 kV and the source
temperature was maintained at 130 °C on the Quattro (triple quadrupole mass
spectrometer from Waters). Nitrogen was used as the nebulizer gas. Data acquisition

was performed with a Waters-Micromass MassLynx-Openlynx data system.
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1 mnute) to 100 %B in 4 mnutes, 100 %B for 5
m nutes and reequilibrated with initial conditions

wo 000886827Ut €S. An injection volune of 5 1 wasPCBEEP2007/063319

Cone voltage 10 was 20 V forjggositive ionization
node. Mass spectra were ach|red by scanning from 100
to 900 in 0.8 seconds using an interscan delay of 0.08
seconds. Method 2 In addition to general procedure A
Rever sed phase HPLC was carried out on a Sunfire 15 C
%‘Ztég%rrm (3.5 gm 4.6 x 100 mm) with an intial flow

\i 0.8 mM/mn. Two nobile phases (nobile phase
An a@dition Wnamlrprdcadnraéeﬁatversed POs&HRE €1 wan tarii¢deout DB a%
Qb Masi @‘ﬂ%go gaﬂﬂ(?é&n Rijkg njﬂépa\?ﬁh @ﬂoqxzorgte f 1. O ml/min. Three

acetonitri un a_ gra

dadictphayes Km@hﬁlqﬂ@swﬁxl@&eﬁ d nﬂ\éranmnmlmmtaégtatpomybi@ phase B:
11004, BtAsHi@Se; MGYiR phbse E092 % ﬁ)rﬁﬁc Qm& LFW g%ttﬁtrél urk Water) were

n1/mnfor4mnute nd reeq i.al
SHPLHEI? mgrﬁ@ﬁn@qﬁﬁwé@mgw ?\n bt JBPné(IEﬂld for
ll&ninuwaso useY. B Gmn énigtbd, 49e YWBSoRd mlﬁbté@ﬁndﬂﬁsqlﬁ]llmtea Rdth
1n1%a1t con ltflg?lg] f%r | on&gozgn 11&%%{89% V% eCt r V\F\E{% 1?5%8 l’&one Voltage

r O m 0] usSi ng
|vms éﬂé\é & p@sltlagl iagfizafio 8 nwele olMidss. Sthdmdreacquedl by scanmng from

3804 beMint P8 Q@c‘&ﬁ&@uwﬁ)%(&?ﬁ@%c%nﬁel %‘f@ro%esgcd% gse HPLC

was carried out on a Xterra- colum (5 gm 4.6
x 150 nm with a flow rate of 1.0n1/mn. Two nobil e
phas&s2 (nmobi |l e phase A: 100 % 7 mM armoni um acet at e;

biil.e phase B: 100, % etonifrile:
TR Ao RSt pEmtdys 40 e Snrdiness HPYELVey GriHLed o gySunfire
30 8Zohdnmu{3eS unt, 4.620106 wm) dtianBntial flowrrantib€&E nil@hid. Atvo mobile

%‘9? ﬁn%‘ﬂ? al?r%(s:eg ég’zg %;}@WM}@% Q{égaté -erz‘r%]bu)} 'a'cé’c{)@lrﬁg +25 %
veinuaecid (2 mowde phase d: 109 freacetsinitaidn weas emgloved torrun a

%‘Pa?dléﬂt ¥EndiQsH Ff@ﬁl' Q0 92 e br 4 Aniule o ﬂﬁﬁ%tl?} W?4 minutes, hold at
ioni zati1 on, nod MBss pectra were acq ui red

409 By 2B b0 B0 %ﬂ%nut@@@éﬁa%quu&rﬁsd Riith initial

chh@ﬁSﬁbafBr G@ﬂnﬁﬁte@)f AQ. 1@]80&310@1@@6 0B%0 2@@5%60@&?67‘2)ltage was 20
/ EPZ?O?/ 0(233

erfePar by BT H V%Onﬁév%? §‘8§ 3\4%%?&1’ acYV %830%1&‘}69 by geanning
cftsum 000 ® D0Afin O se@nli8 usiog unmntéBcd dphay @l 63 xecdOds. m)
with an initial flowrate of 0.8 mM/mn. Two nobile
%ee}éec%(m)bi | e phase A: 35 % 6. 5nM ammoni um acetate +
Joacetonitrile + 5 35 % fornic acid (2 M/1);
nobi | e phase B: 100 % acetonitrile) were enployed to

din E%(;liteloﬁi f@gén%ﬁﬁ pfb%@%lr@ 'A%‘Rﬁ&%t‘egéﬁ ﬂ-lpagf %ngd WA GfiQf ok on a Xterra-
MS C18 colurnn (5 um, 4.6 x 150 mm) with a flow rate of 1.0 ml/min. Two mobile

phases (mobile phase A: 100 % 7 mM ammonium acetate; mobile phase B: 100 %
acetonitrile; were employed to run a gradient condition from 85 % A , 15 % B (hold for
3 minutes) to 20 % A, 80 % B in 5 minutes, hold at 20 % A and 80 % B for 6 minutes

and reequilibrated with initial conditions for 3 minutes. An injection volume of 20 pl

was used. Cone voltage was 20 V for positive ionization mode and 20 V for negative
ionization mode. Mass spectra were acquired by scanning from 100 to 900 in 0.8

seconds using an interscan delay of 0.08 seconds.
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100 % B at a flowrate of 1.2 m/mn for 4 mnutes and
reequilibrated with initial conditions for 3 m nutes.

waoosngect i on vol ume of 10 | was used. Cone voPCHER20E663319

20 V for positive and negatijMg.ionization node. Mass
spectra were acquired by scanning 10 from 100 to 1000
in 0.4 seconds using an interscan delay of 0.3
seconds. Method 5 In addition to general procedure A
Rexpssed phase HPLC was carried out on a Sunfire C 18

38 p4hor B o mitiscadts A7 Re bt by ARLE OV i S pm g sunive
A 183% 1w (Birivina heon i Uhman etitht an init RO fletvaetetod 0i & mi/ngn. A'wo
Stk ‘ﬂﬁws %m)@f}l'léj?l{a%e . {39% g@ﬂﬁ/llaﬁm%ﬁﬁﬁ abe al%QrOBO/ Yo acetonitrile +

acetonitril to run a ra
Sdndifernue agid ¢l o n%bple Phaeted3:f16P %4 aﬁﬁtm}tfé?) W@re FOPIgyRd to run a
f‘?ad‘}eﬂincaﬁﬂlﬁ% O ok A A% %6 B mhued) td P Btig 4%mlne3 hold at

for e d ree U|I|brated With init
S B s piomoas B B f%ﬂm%ist %nsr{ewlmweﬁw%nuﬂal
wasditisedfor Pasinliicy.eAn dijdcriah volnmed 109devasascdl §ote wbltdge was 20
oAt S0P B0k P o b8y e
Grom 3¢ tnd¥0us Drﬂgseawnds mlsmggnamedeara@elaﬁ of @3 &eogedmnds.
Method 6 25 In addition to general procedure A
Rever sed phase HPLC was carried out on a Kromasil C18
Matliodhd (5 gm 4.6 x 150 nm) with a flowrate of 1.0

Mh h8ditlen ngéﬁ@ral medl&e ph @@e&s&r@bﬂs& ﬂmm&@s AirriddO8t ¥n 4 Sunfire

acet bi.l e has
TR L RRD a3 ¥ LoD e el giab ot it O1 08 wlmin e
%hablikerphaged r(moWH gliake We B8 % éspiMy fmindmzum aoctate g HdlYoeaettonitrile +
S3e Ko aci OBy it Bifastord? 18030 Bei bR B chfBlovi to run s
rafliens sordition &eul 00i %riathedd fartliminiie) td H0% Bridi4mhisntss, hold at

f190 ‘%@BFQt RUYioRSrate ¥ 1 DinftShih 95 ¥ Qﬁlﬁﬂ@s Al roeduilisted $8¢ initial
Cone _vol tages were 20, 40, 50, 55 V for positive

) S
i8R l%a@s R iygetes. r&&%%@%wlwﬁé}fé%mw@%ﬂ pysitive ionization

Sﬂcﬂfénrl/afgglséc([j Q'lifhl&ﬁ differdR0&nk RoRagds $ELA0)86, 5 51 3) NP agkpectra were
I nter an de

a
bt R TR PR BT P R soqaid Mo inkiaiendtay of
Waksecandsi ed out on a YMC- Pack ODS-AQ C18 columm (4.6
Xx 50 mm) with a flowrate of 2.6 m/mn. A gradient WO
2008/ 068272 PCT/ EP2007/ 063319 -111 run was used from
dtetbgdpt er and 5 % acetonitrile to 95 % acetonitrile

1A addif&n td@éﬁ%ﬁa@ praBglvas Rré%tgedf asd HPO. Myt 88ed HNRDD a
Mipaeet 6AE por i wie 404130 agr h%%&éq%%ﬂé%i{%%ﬁhme
Golble Mﬁhd‘t@ @m8bile phase A: 100 % 7 mM ammonium acetate; mobile phase B:

100 % acetonitrile; mobile phase C: 0.2 % formic acid + 99.8 % ultra-pure Water) were
employed to run a gradient condition from 30 % A , 40 % B and 30 % C (hold for

1 minute) to 100 % B in 4 minutes, 100 % B for 5 minutes and reequilibrated with
initial conditions for 3 minutes. An injection volume of 5 ul 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.

Method 7
In addition to general procedure B: Reversed phase HPLC was carried out on a YMC-
Pack ODS-AQ C18 column (4.6 x 50 mm) with a flow rate of 2.6 ml/min. A gradient
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For conpounds (6), (7), (8) and (9) only the nass
spectra were recorded (no R(t)). The M5 detector was

w@ooBiogeizred wi th an el ectrospray ionizati on SOPCT/EP2007/063319

Mass spectra were acquired hyjyscanning from 100 to
1000 in 1 second using a dwell tine of 0.1 second.

The capillary needl e voltage was 3 kV and the source
tenperature was mai ntained at 10 140 C. Nitrogen was
€ tragsdd e edsuloiwaer GdS. Yolart@naeidud 95 ¥4 adetorsile in 7.30

performed w ers-M cromass, MassLynx- nl ynx.
PAPUCR G Wi ﬁ%g ﬁ%r ]\\%(} PAPECHEE S PGP T %08 F%)@%S%nmng from
il0fite &840 injewce. volahdreds 90 A6 Cotunad thintricoature ovageddeiCal
procedure C. Reversed phase UPLC was carried out on a
Thermo Hypersil Gold C18 colum (1.9 gm 2.1 x 100
Mgthed €h a flow rate of 0.40 nl/min. Two nobile

oA seap&URRI6)e(NNAT 8nd¥9) By %4hd niiid Nivere _ReqtHad ﬁ“g’ R®). The

fﬁégcetonitri ['e; . nopbil e ase B: 100 % acetonitri

detSHsr ¥oeernftgurdnvith @rf PRSP PRI TORFSG nIVipDs STggtpa were
aonguizd o Bar(ied flofmolr00Go 3000 mut &spnd 0siBy YadkeAmigheBt (% Becond.

i 3.5.mnutes, hold f 20, .mn and back to the . .

e 2o RS o1l ¥ ] o B RG Su bl Baigrained a
AA0i°aj Notdgon way abadnas thé ncbulizeves Udad acqDonieoveohs pgyégmed with a

%ﬁt@rs-zlgicr&gassﬁassﬁ%ﬂgiprglggﬁgﬁétﬁ isys?eth.o@é)r?eastoiltg S Wg?g@ V for

SS, spectra were acq y scanning from 100 t
POSOVE Ipniraios §19dRds using an interscan delay of 0.1
seconds. 25 Method 10 In addition to general procedure
i:é {Izl?e%/ rsed phase UPLC was carried out on a Waters

ﬁ g BEH (bridged ethylsiloxane/silica hybrid) C 18
dohdditiod fo gengral pidcdduee TORemerpedipiiabe BIPLICOMAY @tdedodut @n 35T hermo

T ] . : ‘
THE AR 8RBl AR 2 TR S 335, o KIS 01 4f fMhin.
vieremehild pheses (nepbilamhase B0 eatimdheammontin iestaté f » i F@tonitrile;
%&i@?@a&% a0 ‘%Q@étgniﬁ‘HE) Yera eﬂhﬂweﬁsﬁ% rkPa g%‘ﬁﬁn%dﬁ%ngﬁom 72
B in '5°ant?<a,f hol d.for 2m0nutes ar(l)d . .
e égtnd F%hrdt &pldiard-] minutes) e rufiand ¢ “p & in3.5 miiniigsehold for 2
Aﬁiniaﬁg gﬁdldét@ rthézlr Igﬂitlitméogiti@nﬁ in\geBSmit§ thdld_ fopns ﬂtmhteag@‘g injection
wer e , or posi Lj\ve, i,on i on e. . ..
VLG A e Bed ool BB ol 1S R R TR TR Sonization
Qe Mass (pedtrswerrndguinsi ygscanmning frens tintod@DAyn 0L sbcahds using

: 272 PCT/ EP2007/ 063319 -112-
%gﬁﬁg‘gé?l(@%%ﬁ?g%ﬁ&go general procedure C. Reversed

phase UPLC was carried out on a Waters Acquity
briAgaedy et hyl sil oxane/silica hybrid (BEH) C 18 col umm
m 1 x 100 nmm a flow

RO s Pr%e%sggge?%%{ mf@%@i@ s iz togut on a Waters
Acquity BEH (bridged ethylsiloxane/silica hybrid) C18 column (1.7 um, 2.1 x

100 mm) with a flow rate of 0.35 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 75 % A and 25 % B (hold for 0.5 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.
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5 7 mM amoni um acet ate; nobile phase B: 100 %
acetonitrile) were enployed to run a gradient

wa@ oovdioss2on from 80 % A and 20 % B (hold for O.#78I/EP2007/063319

mnutes) to 10% A and 90 % B;bn 2.75 m nutes, hold
for 3 mnutes and reequilibrated with initial
conditions for 2 mnutes. An injection volune of 2 |
was used. Cone voltage was 20 V for positive and
negasdd YE i oni zati on node. Mass spectra were acquired

T RHRET b Pyt B Ruaes ot L SHRTSMIG oA Waters
ddduity dbridgsl deeyisitekng mhczehiyhrei (BEHReVEY edunp b eniRLICK
ﬁ TI?:@?’ fvitﬁq R r ek Y] '@%ﬁéﬂ %Mi gﬁésg?&gobﬂ(e ]Ph.gse A: 100 %

oxane/ SI I ca ;Wé
amImo o fmﬁatwmqblla plhrl 11900 geetonitrilg) wpﬁe@mmwd to run a

iR cORAESS frb DY %@A RAESE B (04 8p (775TM11§\H€§9% Wi, A and 90
nobi | e B. 100 % acetgni t

e/c tl?}t o Pomianmnda r%@ﬂréms ol rehoe Gt i bl Sandiigns for 2

208 Arhﬁnh atiboko mnﬁ: deZI’u.ltvm)usédJ CoRovAltagedw ROV & pagitive and
nm_nut. nut es_ and ({gyswhbrate

3.5 e
ne%eﬁlve 101%1z il Oncné%(ge I\)Pa $,8peetra Werc acquited, Alllllnlnﬁ 900 to 1000 in

\ﬂcﬂsmendsfusmglanw»a@mastedlelax:oﬁ@l\smqndges wer e 20 30, 45,

60 V 20 for positive ionization node. Mass spectra

were acquired by scanning from 100 to 1000 in 0.2
using an interscan delay of 0.1 seconds.

Ve bigtod & édheﬁqj gidct@ie O Rg%i@édi‘ibha@é oj@@d;uw@s GiriReNAR b8 AW aters

phas ried ou ersi.|
A DB G ferens i by P B T eayiion (W7 find g x
rlat) enrof with 2@low fand of. 0.4 ?rh/lxmmnbwb engblila passch (mbblleeplpbaAe 100 %

rB]Q/{S nﬁ’nﬁnl{[ﬂxﬂ M% Wﬂ%gﬁ%s%%? {OOSA) 04%381? {rﬂgjn%Ftle e?ﬂd)l?yed to run a

ase onitri

ranaelient gmahtl@tnfromo&m%tA ond £0 8ﬂB4@01d<£@1;4) éminl@@S)% BOYehdland 90 %
f]33fn @5 ﬁuﬁ'&t@é" 18R fot @ nﬁnﬁﬁaﬁ%e%hb@éd'vﬂtﬁnﬁlam&{&%s for 2

2. 'min and back to the initial conditions in
G‘“Butﬁ? rﬁn Héiction aPlu@eep n7°| Hurasdsehangjvakrges v esn 2 olufie 60 V

%r sltw%@midﬁﬁﬁi m&w Ma‘é@bﬂe@@@ wWoBSacdQirdd bscapiag titone 100 to 1000
gatlve |on| %3] Mass, spectra were
%Sk AR g PHID0 FR8H0 T m 0.2 seconds

u3| ng an interscan delay of 0.1 seconds. Method 14 35
[I}% %glégi y§ion to general procedure C Reversed phase

{Cas carried out on a Therno ersil CGold C18
doRddition to gengral procedyre LoRewerpedphane HPLCowas eréedogut @n3@rhermo
'Hy’p@}s'ﬂ Gold\® gmamnh@gprh ﬁﬁleg 100 o) RABSEASW 1S 0?9 60 FYImin.

%gig) g Cet o R /1le _pﬁ}isg cel o(?j @Négr@m\égu%ggcse{t/%?eﬁ ? g Z;acetomtlrlle
&lﬁ(ﬂiﬂ@ ipihtge B e])OOv% raeeteﬂﬁﬁhle)/‘&éketeﬂlplmdao euiragl p@dient condition from 40

ALYt B Tor g MG B 10 3 35T Pl 3% Bingrgsgpold or 2

Zmn and back to the initial conditions in 0.5 min, hold for 1.5 minutes. An injection

volume of 2 ul was used. Cone voltage was 20 V for positive and negative ionization
mode. Mass spectra were acquired by scanning from 100 to 1000 in 0.2 seconds using
an interscan delay of 0.1 seconds.

Method 14
In addition to general procedure C: 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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m n and back to the initial conditions in 0.5 mn,
hold for 1.5 mnutes. An injection volune of 2 | was

waois@docgZone vol t ages were 20, 30, 45, 60 V forP@DEP100VE53319

ioni zation 5 node. Mass spectpg.were acquired by

scanning from 100 to 1000 in 0.2 seconds using an
interscan delay of 0.1 seconds. Method 15 In addition

to general procedure A: Reversed phase HPLC was
GRIbilc@HaUB: 10 %8 aXéteikrile) \&&e%ﬁfﬂ.}&dﬁ@ ki gfaBicgordit@nX¥rom 40

o %s%“ad’qonébé“ BRI g0 s TR o8 BB

moibiahé bptkaeehBinitiA) Gosditiamsat Orfi i, lhetd fnet & mmpte&yféld injgetion

0 00 B T 0 G 890 M 40 B L i

gposicaMasspeoBwREsracguiRsd wennigg (ﬁfoﬁbeﬂﬁOI 08P & @4 sv\mnlds using

iafiiftbAbarCMl §f PNSechRds. 3 M nutes. An injection vol une
of 20 I 15 was used. Cone voltages were 20, 40, 50, 55

V for positive ionization node. Mass spectra were
acqliod €5l by scanning from 100 to 1000 in 0.3 seconds

S T S PR Sl B PR DR 1B
Ot C 1R lugrar (Si e, 4)6|1x 160 nafn)rmth rdlovHippeoefsi.0 ndphid. ‘018 mobile

2 0418%o
‘r??}aééggm&&le\?\% 160 ’&% peen lfl’ﬁ é?]tﬁt'eolwo&% 9@%@@ 173 rlr%('f_’ %

ase

ARFHORITIR %%réteatpéoye 40 g it Qaniélon frrom PP &0 phaserod (hold for
Jgofﬁm%e@):@tzw tA,ig0e) BMRr EmeidsON&td at 00 PAIA aAd B03YIBERE 6 minutes

condi ti r %

o IR BT iad o rnbhgL By ber Sl 20
avaused. Coan so baek weee 2@0j 50, 56 A for positite @mszation hode. Mass
&g&tra%%g %glrlre& bgl ?MM ef\?\%r%lé'ag 65”1@@ fnjgg se\éghw(l)% atginl[erscan
plokiytoif OdSisgedndat i on node. Mass spectra were acquired

by scanning from 100 to 1000 in 0.2 seconds using an

int?rcfcan delay of 0.1 seconds. 30 Method 17 In
¢ to general procedure C. Reversed phase UPLC

\lﬁlacédiﬁbﬂi teegknetil pg%e@rme RRDersddy @UPLGOM;:& %ﬁieéi?&it AT Thermo
. . X W a ow.ra . .
o o 8. 8ot (Tt 21 it 8D bl Bl Figd S50 ppmin.
diwmombbite plostafebile phisca:l50hi T mM enmonpiny heetgpdas &o Bietonitrile;
t 0 I ' .
RSSO o L NENE) SR SURS) oo bl BaIALLERlion from 90
TP vﬁ\uflléisl)o Yod3 ghald for Hymgpite) B § Ho 4.apd r%ltBe@ 3. heiinptgsphold for 2
Zmn Fh b@d]%o?ﬁ&ﬁnt‘ie? cbﬁlﬁtldn@ 1h|0aﬂ rtn?rp mdidt ﬂop ns rhf%u@s 5A1mmect10n
mn i njecti

@an Rl s 5 f%gsméteg@\? YSF @&9 # v@ni rfaf RPéﬁbYFul%Za“on

InﬁtﬂieZMaB@ipem RORBICQOIBRAIND fRemtikP206: 1 @33 D00 in A.24ecconds using

an interscan delay of 0.1 seconds.

Method 17

In addition to general procedure C: 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 0.40 ml/min.
Two mobile phases (mobile phase A: 95 % 7 mM ammonium acetate / 5 % acetonitrile;
mobile phase B: 100 % acetonitrile) were employed to run a gradient condition from 72
% A and 28 % B (hold for 0.5 minutes) to 8 % A and 92 % B in 3.5 minutes, hold for 2
min and back to the initial conditions in 0.5 min, hold for 1.5 minutes. An injection

volume of 2 ul was used. Cone voltage was 20 V for positive and negative ionization
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node. Mass spectra were acquired by scanning from 100
to 1000 in 0.2 seconds using an interscan del ay of

w@2dsmses2onds. Method 18 5 In addition to generedT/EP2007/063319

procedure A. Reversed phase HRLC was carried out on a
Kromasil C18 colum (3.5 gm 4.6 x 100 mm with a flow
rate of 0.85 m/mn. Three nobile phases (nobile

phase A: 100 % 7 mM amoni um acetate; nobile phase B
llQQie?/Mi@ﬁipéBﬂrd WeteBicqigdl hyescph@sg fiom 0002o%000 140 2 sacinds using
+ 99.8 % ter) were enployed to run a

GPaYF BRI (g%%?’a‘?aﬁ‘%ﬁ“f’ POin 35 %A, 30 %B and 35 % C

(hold for 10 1 minute) to 100 % B in 3 mnutes, 100 %
BSfbqs 45 mnutes and reequilibrated with initial
condltlons for 3 mnutes. An injection volunme of 5 |

A gddisenr to gomgel pesicedie At Regersegl Rhapp HPSsVeS qagrieghept on a
Q@Gﬁh&YQIBQBMﬁﬂMB@ﬁuHDﬂGx]Mb%&n R%ﬁ%ﬁﬁw%ﬁﬁ@oﬁ@gyhﬂ@ﬂn Three

b nni ro t 0.in 0.4 seconds usjng

ATRE AR Z%Péslﬁ ﬁ?f%@%z 1@%23 2 g aﬁm\m@ﬂ aaetetsnﬁeb#‘dphaée B:

aom% aeHt@nivfle; Irﬁdiﬁbrlﬁlayd'ﬂj ch2 gt fkemid ddi¢r-e9t8 padks-pure Wher) were
rppoc}’n ! Pu%da r%crillle %tw:tff &/gg 9 %: ,ergft%) (%'Pa% h&sr% I(_ for

Ive n I
danmute() M—HIQO Y8 ot dmangds, 160 &c Bl far 4.5 oningios amct]@eqlnlbbrated with

tﬂ"ﬁﬁgl) congﬁ?gng ﬁﬁ%%in‘ﬁfbﬁ %h %@ﬁol%%@ﬁ?@ s 1?sgd Co4ne7V81tage

mpoun
masz?()?\é rpogisive gyl regagye ipngratiop mogle ﬁ‘éeswpsﬁra We peggeed by
4catthinglftorh 16840 40@Din 034 decbidds Birklan iBteBsch delay 9f 8.362¢bnds.
7 8 624 - 6 8 624 - 28 3 706 11.67 2937061134 2

4 561 5.05 WD 2008/ 068272 PCT/ EP2007/ 063319
When a compound is a mixture of isomers which give different peaks in the LCMS

method , only the retention time of the main component is given in the LCMS table.

Table 2 : LCMS data: (MH"), protonated molecular ion (of the free base), and retention

time (R, in minutes)

Coml\[;(())und Il;lgll\l/f)% (MH) R, (min)
20 2 726 4.70
21 2 726 4.64
26 7 730 4.94
27 7 730 4.86
10 1 684 4.74
11 1 684 4.80
3 1 616 5.81
8 8 624 -

9 8 624 -

7 8 624 -

6 8 624 -
28 3 706 11.67
29 3 706 11.34

2 4 561 5.05




-115- Conpound LCMS No nethod (M#) Rr (mn)
5.18 22 4 726 5.55 23 4 726 5.40 30 4 783 4.35 30b
W@ 20088682783 31 4 783 4.36 32 4 783 4.35 14 BCTWEB2007/063319
5.55 15 4 718 5.57 12 4 704,3.42 18 3 558 9.28 19

3 558 9.16 13 4 704 5.44 16 5 732 5.58 17 5 732
5.32 33 6 638 4.50 24 5 740 5.53 25 5 740 5.43 4 6

16 4 Q1 5 6 616 3 94 34 9 652 4 68 34h
?@%0@@ 3. JLM85 9!_652 (ﬂ,{{?} 35a 11%(@@]% 4.
552 8048 | 36 methorigo 5. 48 11 760 5. 38
4.84, 41 12 545 4.07| 42 %31545 4.09 53
22 4 726 5.55
23 4 726 5.40
30 4 783 4.35
30b 4 783 4.33
31 4 783 4.36
32 4 783 4.35
14 4 718 5.55
15 4 718 5.57
12 4 704 542
18 3 558 9.28
19 3 558 9.16
13 4 704 5.44
16 5 732 5.58
17 5 732 5.32
33 6 638 4.50
24 5 740 5.53
25 5 740 5.43
4 6 616 4.01
6 616 3.94
34 9 652 4.68
34h 6 652 3.47
344 6 652 3.55
35 9 652 4.61
35a 10 652 4.68
35¢ 6 652 3.48
36 11 760 5.48
37 11 760 5.67
38 12 649 4.84
41 12 545 4.07
42 12 545 4.09
43 12 637 4.71
44 12 637 4.82

1 4 561

652 3. 47
68 35c 6
12 649



43 12 637 4.71 44 12 637 4.82 WO 2008/ 068272

PCT/ EP200

7/ 063319

-116- Conpound LCVS No net hod (M)

waReoogbs2y2 45 13 638 1.59 46 14 673 1.57 47 BCBH8B2007/063319

2.39 48 6 676 5.11 49 6 676
10 590 4.40 52 10 692 4.87 b

.99 50 3 638 9.45 51
10 692 4.91 54 15 666

12.22 55 10 666 4.88 56 10 650 4.41 57 16 650 4.49

58 7 636 3 19 59 17 673 4 48 q 599 4 1
TOsmpoamd | 62 IGMB07 4. 21 (gﬁg 15 7 &) 4j
10. 550 65| 9 FRshad 34 Y6 tical
The gtlcal rojation mas qggsured u3|pgga po
{ bJ PZ—ndicates—the thl cal rotattoen—eastr
|i gh#6 at the wibel ength off7dhe D-|li neléf sod
nm a4 a |5 tegperatuyre o%SgOC The cehkl pat
Ham—Behpht—the—actpat—valve—the—concentrat
sol véht of thebsol ution wdi’éh was| used!io ne
ppti gal  fotatigon are nentgzgned. 4.99

50 3 638 9.45

51 10 590 4.40

52 10 692 4.87

53 10 692 491

54 15 666 12.22

55 10 666 4.88

56 10 650 4.41

57 16 650 4.49

58 7 636 3.19

59 17 673 4.48

60 9 599 4.19

61 18 707 4.24

62 18 707 4.21

63 15 733 10.64

64 15 733 10.52

65 576 4.34

66 576 4.38

Optical rotation

The optical rotation was measured using a polarimeter. [of]p”

61 18
64 15 733

rotation
| ari met er.
ed with
ium (589
hl ength is
ion and
asure the

indicates the optical

rotation measured with light at the wavelength of the D-line of sodium (589 nm) at a
temperature of 20°C. The cell pathlength is 1 dm. Behind the actual value the

concentration and solvent of the solution which was used to measure the optical

rotation are mentioned.

Table 3 : Optical rotation data

Comp. No. [l concentration solvent
34b +63.94° 0.5005 w/v % DMEF
34d -63.48° 0.5120 w/v % DMEF
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Table 3 : Optical rotation data Conp. No. [a] D20
concentrati on solvent 34b +63.940 0.5005 wv % DMV

wWe4ws/06£272480 0.5120 w v % DMF WO 2008/ 068272 PCT/EP2007/063319

PCT/ EP2007/ 063319 -117 35a #46.81 0.4700 wv % DV
35c -43.95 0.5120w v% DVF D. Phar macol ogi cal
exanples D. 1. In-vitro nethod for testing conpounds
againqt M_tuberculosis FElat-hottom sterile 96-wel |
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were added in 25 gI voI umes to a series of dupl i cate

ﬁlﬂha ma'lcnloc?claij m, 2 1so as to allow evaluation of their
grovvth Serlal flve- fold

) ptirod fontd nd$ apaiee #1. pl ates
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b0 Sy sy SR assal oftchllr S Ooachecl rom e five-
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taget ¢rsry b\déuwonsdo Hliniexeepipcitiop grrarshzith Migh hsvdmeh&h)c gerpounds.
:U:htl%fateg rc@ﬁt?olrﬁ@&b}é@v&)ﬁht (Elglldhm' NasY meﬁ@éoﬁﬁﬁﬁﬁ tighculum were

c¢ol um in row A cul tures were |ncubat ed

dficladed in S?Chﬁntfé?}§eli mafa KRrrimptely A0Rddighasievell of
M@F@E@ﬁm%ﬁeﬁcul@@@&@hﬂmvt@?nﬁ@% 1aﬁl?wnu@ 515 in Mlddleébrook

| a ore e.end o1 |I.NCuU n
4B e iR 0 Fedals Brtp AP e} cilEoR B sate volume
alf brotke hiedlurmwathwil inovelwoh w20 agdedandolupinat2in ramrieto H. The

7 :

gg@?’#g?%@% 1L9£ba?&ﬂqatt I@?‘FC EO% 7h(9dgnt I ?]glflr’r)i ﬁﬁ%p%%he% @H(ﬁxlbator with
Pien pir U@lrvg%@ ﬁ@él%@s Yeéléléﬂtlpﬁ) Srechap betore terend of u@dbatlon 6
fay ﬂ%ﬁgs%cf%ﬁlaﬁ% ef@émslgv i h'%a{)é:caddﬁ\'ﬂo am&;@qh @&g%ﬂsésdftgﬁ)) ul and
u&%‘eﬁ WGt f‘tegg‘lf e E‘ghﬂgﬁ ete%f%%% é%ﬁw e tRRiep Ak g th was

aamtawed flapronfeerietigpounds 25 was caI cul ated accordi ng

to standard net hods and expressed as 1C9o (g/m) which
defines the 90 % inhibitory concentration for

Haetfhioratenge ows hcadthe coapulet-sortradled Hmromdter (Pabdtenmpix Gemini

%1\3 [éch'aF pe 1@&? hpgh ép&ﬁtaﬁ&?&zh%@e@%@%@’b@ﬁn bRd an emission

ant I acteria tivity agal nst strain
wavelength of 590 nm. The percentage growth inhibition achieved by the compounds

was calculated according to standard methods and expressed as 1Co ((Lg/ml) which
defines the 90 % inhibitory concentration for bacterial growth. The results are shown
in Table 4.

D.2. In-vitro method for testing compounds for anti-bacterial activity against strain M.
Smegmatis ATCC607.

Flat-bottom, sterile 96-well plastic microtiter plates were filled with 180 ul of sterile

deionized water, supplemented with 0.25 % BSA. Subsequently, stock solutions (7.8 x
final test concentration) of compounds were added in 45 pl volumes to a series of

duplicate wells in column 2 so as to allow evaluation of their effects on bacterial
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30 Smegmatis ATCC607. Fl at-bottom sterile 96-well
plastic mcrotiter plates were filled with 180 gl of

wa@siob®72 dei oni zed water, supplenented w th OPCHEP2007/063319

BSA. Subsequently, stock solutkons (7.8 x final test
concentration) of conmpounds were added in 45 gl
volunmes to a series of duplicate wells in colum 2 so
as to allow evaluation of their effects on bacteri al

f \AEdwHBO S}étﬁgﬁ 82 ¢ 2o AT EFZOGF /10 63 Bd(Pul) wetSmgdOuldrt ly$€ tHeahicrotiter
aﬁaﬁ%cffﬁfy pfinphb P Ry s Byseofioad 5,0?0? SRRk Somy 14

Ubiphgiten, ddiA). dlipcsiedips slvot clepgedalidr Ly errkdilsiops fo minimize
?‘ﬂ%l&r[% Qs With- hﬁéﬂ Szﬁoﬂcpc%nﬁﬁ{lﬁdsc DARgSLd @&{t 1 ﬁ%}{ﬁlreé’ with

lons 1O ting errors wt

Kyelvapto Bmctwébwﬁdmm@n IQhtn%ahlévwgr@nml@qiedslmmfegllwtﬂthr plate.
Afpf &hhﬁﬁfélﬁis(ﬂ@ﬁweﬁ %ubfemérwmo&ﬁaml ﬁ%wlﬁkﬁb%ﬂ@() Lin 2.8x

clu i'n,each crotit i mat el
éf?-w“a& e profe medpgns Yy aﬁﬂ%fﬁm thﬁfovv@g Porptsret u%82 The
[saind v@lue ofMueth Ineydivdh mtihoubihotiurmedisuidledwscohdale t2 trorow A to
tfhef QR df%‘s (xf%re"ln @8&@&1% ﬁqilf WS%ursgigedJnﬁﬂmﬁe %W@@%M
u ed to colum 1

br ot MW thout i noc um was a '
iatmesphera (ingubdtbr Witle operl dinvadse st eontingelsatcadlation 3ACtHfeand of

gﬁ:@ 1t d shiff& fHokhigdorm ?Q&%t 1 gﬁgﬁmﬁ RAE Bﬁantitated

i ncubat or w pen _air val ve an t1nuo
FQmeipadhy) Th%ﬁfor%élaéw Bpe (105 wanpddsd to plhyyeajsa volume of 20

afl bR plaf@Giktr@incObated R aR@6EET hdrs 8 SVACh was
guant | tated fluoronetrically. Therefore Al amar Bl ue

(1 Ox) was added to all wells in a volume of 20 gl
dind fluoedsescaverae réaddu babegufeoicomruicd dtuoPorhaer (€yadflubdBiosecarch)

BT DLl PLEROGNAR OR L L RUSRIRHARIGERTOD e cain

uor one | Osear C
vV dihepgtaeniege BRvth mhabitiomachagricd biydhe ornreduads tvas ¢1015@1@d

REdrGRL Mo st’gﬁ)aard TendasLse Qﬁ;ﬁ&%e@ ﬁmgp (ug%'ﬂ!)bwﬁlb@ Heﬁnes the 90 %
achj eved th gﬁ ound s was  cal cu ccord | n

é@lahlé%wowﬁéw agigiip] ggagd. ddier e@/ Wik iTalie 4

defines the 90 % inhibitory concentration for
%a%tlerl . The result

.. 1NvIIr i Cst (8] LOL anti-L
alnmrnmt)a@emaélstramm vity against various

W@Mﬁ%ﬁf&f&ér&% sﬁ{ﬂeeﬂ yidis ﬁr%B@Je@h bidit) t%tzle%ga erial

ensi o bacteri a
Ude dpactﬂrlqt Hiosl 18 thig \;ftuolze METQEIOWR wv@ﬁght ghﬂaskﬁ contaigkg 100 ml

%@ﬁiﬂf@f “Mifen B hTBedon Migdih®h-dan th mﬁlﬁ%)hn (sBeitd &E’Jlomzed water,
ckinson - cg in sterile Joni
Reitheshaking; %tﬁ%sf:raﬁ‘ioﬁfés G5 mibe) Weolwsd po- W md B%@; Bacteria
Wetaeosd wEre @eﬁbrm&ﬁn(ﬁuumlltér plltﬁes to %ceberhle aCIDgOt, irfdvhiehshe

erfar m.crotit.er SN detet
%I@gg rel?rﬁse\rl\rﬁs %H{llﬁ[l T%&ﬁ Y Ifsgp? Eact gfonwtﬁ n %{)} t/i) 8f inoculated
_tCIJhmlregl ves rise to bacterial growmh in 50 % of
i) %&'{’éréﬂ Sfinoculum level of approximately 100 TCIDs, was used for susceptibility
testing.

4. 20.
against various

Anti bacterial Susceptibility testing: I1Cyy determination

Microtitre plate assay

Flat-bottom, sterile 96-well plastic microtiter plates were filled with 180 ul of sterile
deionized water, supplemented with 0.25 % BSA. Subsequently, stock solutions (7.8 x

final test concentration) of compounds were added in 45 ul volumes in column 2. Serial
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cultures. 30 In general, an inoculumlevel of
approxi mately 100 TCI D50 was used for susceptibility

wWo e@Bioss272 Ant i bacterial Susceptibility testi npCT/EED07/063319

determ nation Mcrotitre plgtg_assay 35 Flat-bottom
sterile 96-well plastic mcrotiter plates were filled
with 180 gl of sterile deionized water, supplenented
with 0.25 % BSA. Subsequently, stock solutions (7.8 x
fivaabldt cﬁﬁlhoﬁ@mqntuﬁ agod an)waé nﬁaﬂn@wﬁl@sn wlaloa&daoblhtes from

5
Birfherd B raecoiitas 714 TaufioREotft sHpEE PAAICHAER Jp apg withou

I&ﬂuﬂn)l 1@ mecnachewctic mmhude;zl 1 ga¢hhmicnetaergilate e Depératigson the

;

b'é gﬁJ \MU{B% ch &gte#ﬁ?&;% Jveu UP%&&«?%%%&%W(%O

.T@”&pnm oplmerefi [0Bed 1 5% a@wﬂm Binsep bexh piedtian, was added to

%@MW & Hneiclaﬁt cofit 7 .IBhclsHRe voRRRY mrmhtrﬁéd{u&%ﬂﬁ,ut

of bacteria ipnocylum (100 5 T , o
pcalus P t%@luam Prinsow ot 1 Slioisorenbiepaed at 37°C
feddmyursvasdca d detmil atmd dpehelreqmms\atmwfth opeﬁ?aﬁptlaleé) hutheontinuous

Wgntllagoangzg% V0| 3 1ncEgat10r1110t?Ige &EE f%élm E}Vglcﬁlﬁp 01 tlile!t ‘tr)]a% el‘laiJ growth

wmseluarrtctaltbéﬂedromet@%@y Tlarefne wsamustn lﬁ@»deng/ml)wamded ina
%HB?@MOQ 1th g L\'&tk"l’l"s @rho‘ﬁ‘s ta{'fte? Hﬁ)@uﬁ{ﬁn \éﬁ? Yie n@ths were re-incubated

cont i nuous ventl ation end 0 tion,
ONemggly. Arhageiin %leuraﬁrwarbluq tﬁé’“ﬁ‘a@ﬂ@ﬁ‘ieé |theg$r@vﬁfh0ﬁ@cm§

qtha mub£e@§@ﬂe falay @éa@riﬁ‘Tafcbﬁ@hiel/-coﬂiﬁﬂfeﬁffﬁlbﬁbrﬁﬁéraﬁ@[dﬂhof 0.6
n a, volu ﬁf 2$ to. al

{%gﬁﬁggcg} it qXﬁg%{ﬂnaxizqvgl,?ng ancenyissian Wavelengtg of 590
mez. ITihe Wb gtosdh idvleition gtiticved byhthn gﬁnpasuncls was caltulated bkeweding to

fsfénﬁérﬂﬁnétﬂcgdsc?ﬁee fb gg(pgersge\ﬁtlﬁ mﬁ Qf\?ats ef‘ ﬁed a[shtﬁe 90 % inhibitory

uor escence -con
fcbesnbaerefor (oagtcr@a‘llgnwth Bihe sesaitte e saowamn drldetat i on
wavel engt h of 530 nm and an eni ssi on wavel ength of 590
15 nm_ The % growth inhibition achieved by the

e e 1gféodal cul at ed according to standard

rmld@@ d@luesTdﬂ% B0 al @npERSSe forrbbeghin PO W@ﬁlh@lﬁﬁbﬂﬂ eflbaserial
%‘@g 2(1)/0 I n eglgrﬁi?eidzbyap X oceg%é]tgt ht%g%%& @g&? 811 g)lpar{lethod according

cﬂo Nﬁ(imstamtatrtsd wiRgeiviicaediabsrelsindltithes Mucliomdlinton agar.

GORGEOH rla?otoﬁraﬁ&gf 9?{1 dgﬁtlﬁétght%gﬂﬁ% %fe'tl{bgl's it d dlf?lﬂ]pﬁ) fAIltll’IllCI‘ORlal

bacteri e deter

§ﬂ%§>ﬁﬂfablhtYAgﬁ$ f@uhaatpma thagrarone A e ielbi: ﬁgpromd N@@Ls?] -sixth edition
st andards* wherein the nedia used incl udes

Muel | e[ H nton agar. * Cinical |aboratory standard

iff@e ikl ¢$a%005. “Met hods for dilution Antinicrobial
Basreeipidabod Bahteﬁbﬁsﬁlﬁad‘tﬁitybﬁﬁteeﬂoin@ohh@ m@y bBetermined in a time

%?ﬁ gs%ieg(l: ﬁ‘élhé’ ;[he%gtlh%ll%pod 5]19 ranre'ﬁilod$<I )ﬂ:llg. tl%(ljel lgﬂl assay20£131
Staphylococcus aureus and methicillin resistant S. aureus (MRSA), the starting
inoculum of S. aurues and MRSA is 10° CFU / ml in Muller Hinton broth. The
antibacterial compounds are used at the concentration of 0.1 to 10 times the MIC (i.e.
ICyg as determined in microtitre plate assay). Wells receiving no antibacterial agent
constitute the culture growth control. The plates containing the microorganism and the
test compounds are incubated at 37 °C. After 0, 4, 24, and 48 hrs of incubation samples
are removed for determination of viable counts by serial dilution (10™ to 10°) in sterile
PBS and plating (200 pul) on Mueller Hinton agar. The plates are incubated at 37 °C for

24 hrs and the number of colonies are determined. Killing curves can be constructed by
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Time kill assays Bactericidal or bacteriostatic
activity of the conpounds may be determined in a tine

wdos/oes23By using the broth m crodil ution net hedr/EP200m063319

a time kill assay on Staphyljggoccus aureus and

methicillin resistant S. aureus (MRSA), the starting
30 inoculumof S. aurues and MRSA is 106 CFU/ m in
Mul I er Hinton broth. The antibacterial conpounds are

mdngmetlbgﬁ OGEIUC}‘)EﬂﬁlII aésaytiraé. 8. bhcteﬁcﬂi@l dffelré’eﬁ cohendvildefined as
in. mcroti at e

SeboEis detSariR Ry RE ST T Rt Bl LSt © Ryfify PRy, ane

potntialecagyowreficontfitiod drughs rphavesbycamiahdihitiogs emecounting the

onpounds are incubated at

%fb&fé@ﬁﬁfgh@%ﬁﬁ%é@%d f&gﬁ&tg%hrs of incubation sanples
35 Znrcake .G dl. b vitepercaivivicn af HolP0892 gndib W0gemosclhy

DREZAirfdink uﬁﬂlwte&ép?\%nﬁso/ﬁh@m@}oﬁ N gSh® Uhle;%mh%Baoa@@ 845 (1996).
plating (200 |) on eller Hinton"agar. The plafes are
i ncubated at 37 C for 24 hrs and the nunber of
axdrerminatiod & ki Trelkvelii | | i Ng curves can be
p{(l) g{sc{ Ct %?y g%he\/?a@%%/tgg ?0 n%l c\e/f;ﬁ%- F%(ﬁ)gc/:eo n ( using 21QTP
lbmitlmmesc;edaet Kgf Redte) i assay® ﬁmalrlyedisft ibpedovaisg agultowgiad S. aureus
S@ﬁt@@@? éﬂ)@td@kﬁ) €60 Rl ﬁ%lﬂepﬁintgﬁ ﬂ?&c s GRARRLEHe ir?? shaker-

ntreated | noc tenti a arryover

tipratbaion fy 244y §0(399 r@@} i Measgrg QW@@@ %nddcaé%%}w rh@giFU/ml
Diite GRlcAMNRS tAl x ho@ Uesjvmﬂqﬂnut ¢cﬁfdetﬁ§a¢1@nff@1’fA'ﬂJP aﬁdaﬁgemént 1x

t {
A0GLEED BB et nEhLfia il epiapnbiia It forfhey i MR Ge. 10
ag doteamindehin i cceotothe plzﬁ@elmas) Orenitd these #ibes BB 9; B¥and 60 minutes

a g(z(fl)ptr% a&gﬁb”{;@?& '6q£‘lh‘t94 te%gi Au%%smtn {AD Itl?e Irl c%ﬂwtukfﬁ_)and add

anal
donoewt at mmn@orﬁ gibag Aad'dli) lemekb NG mmﬁﬁecm kit), vortex at

R @led ARSAYSHaR! Br 6 FhihLRM at%metX gé&mr@ 9:0%1 6hideur & tRE
aureus (ATCC29213) stock in 10 [ er H.nton

%raglregleaﬁ‘ﬁdvamdwg% °G HLumigpsies ASCW&@B%}{SW&W pyedigry. Fill one

abludh € d \?V@ﬂ)s) rvﬂtﬁ lOd\'{ElEtﬁ'lﬂllieesaM’él fynAidd 00all (Bﬂlbﬁ’étf@_sd ﬂélsgent to
tur I ha

to 1.x.106 CFU
@8‘#{:‘83@ P&PF% tﬂfe I eﬂtﬁﬁ S%%%{EWS%‘F}% the i“%meﬁcﬁ%“g?&ﬁ 760 gl
per well) and add test conpound at 0.1 to 10 tines the
( determined in mcrotitre plate
ﬁﬁﬁéle?oncﬁgl(@m@zse tubes for 0, 30 and 60 m nutes
at 300 rpmand 37C. Use 0.6 ml bacterial suspension
fromthe snap-cap f@mp@gﬁﬁg add to ajnew 2 m

eppendo ube tysi$ reagent ( Roche
85)mpv 1rsf]¥$§<? SP@EIX MEBg{ nd SMilpha e for 5 m nutes
I NeOM BeYPEY Rid30S- (ItpﬁR\@r hqecdegt |the | um nometer

k

a

War T upto S0 (LumfToskam Ascent taosystens with
[

o

e

I

jebtof) 2.¢i 1| 8de PO ¢8lurm (2% wells) with 100 gl
[ the >anpgsanpb9. Addy 300 |gl Lugi fefase reagent to

T We TNg tfie Tnjeqtor syste Measure the
im hesé m@% f % sSec 4-3/

4 9.8 2.0 2.0

5 7.8 2.0 2.0

6 2.0 2.2 2.0

7 2.0 2.0 2.0

8 2.0 2.2 2.0

9 2.0 2.2 2.0




(g/m). 1C90 ( /n) Conp. STA 1
B29213 6305 H37RV ATCC607 1

WQ 20806272 21.82.2251.8 3617 9. BCHER00%063319

9.8 2.02.0 57.82020 6202220 72020

2.0 82.02220 92022720 W 2008/ 068272

Tabl e 4: 1C90 val ues
SPN1 MIB1 MSM1 No.
0 1.8 1.

2.

PCT/ EP2007/ 063319 -121- I1C 90 ( /m) Conp. STA 1 SPN
1 MIB 1. MM 1 No_ B29213 6305 H37RV ATCC607 10 2.2
2.2 2.4] 11 10.9 4Ee Ggmdn 12 11.2 202 2.2 13 2.2
o] Bompy | ST £ b8P T Hvp £, Tarsad O o) 00 07 6
20 Nb. 5829213 B 6385 2 HBTRW |SAFCCH79{2 2.9 0.6 23
2 318'2 b/2.‘2/ Ol b2‘2.44 II.7 Z. I 42\?4 Z2512.3 0.5 1.7

11 10.9 10.9 12.2

12 11.2 2.2 2.2

13 2.2 2.5 5.6

14 11.4 2.6 3.6

15 11.4 2.6 4.0

16 7.3 1.5 0.6

17 2.3 0.8 0.7

18 1.8 1.8 1.8

19 1.8 2.2 1.6

20 11.5 0.6 2.3

21 2.3 0.6 5.8

22 9.2 2.9 0.6

23 2.3 0.2 57.7 0.5

24 11.7 2.1 2.3

25 2.3 0.5 1.7

26 18.4 18.4 18.4

27 18.4 18.4 18.4

28 2.2 2.8 2.5

29 5.0 0.8 2.2

30 2.5 2.5 2.5

30b 62 31 31

31 12.4 15.6 4.4

32 2.5 2.5 5.6

33 2.0 0.5 0.4

34 2.1 2.1

34b 2.1 2.1 2.1

34d 2.1 0.4 2.1

35 2.1 2.1

35a 2.1 0.4 0.9

35¢ 2.1 0.4 1.5

36 53.9 0.9 2.7

37 2.7 0.5 2.1




26 18.4 18.4 18.4 27 18.4 18.4 18.4 28 2.2 2.8 2.5

29 5.0 0.8 2.2 30252525 30b623L31 3112 4
Wwa5008/0ds242 32 2.5 2.5 5.6 33 2.0 0.5 0.4 34 BCWER2027/063319

34b 2.1 2.1 2.1 34d 2.1 0.4 3,1 352121 35a 2.1

0.4 0.9 35c2.10.415 365390927 37270.5

2.1 WD 2008/ 068272 PCT/ EP2007/ 063319 -122- 1C 90 (

/

m) Comp—STA 1 SPN 1 MIB 1 MSM1 No. B29213 6305
H37RV ATCC607 38 A®03ug/hi2.1 39 1.8 0.4 1.8 40 1.6
2| Gomg| ST 8 pSENG TMTRE 5 RIS 119 075 105" 4
21 ING. 5| B29213P 6308 DHB7RM | ATCGs0y 4.5 2.3

38 | 103 | 26 2.1
39 18 | 04 1.8
40 16 | 0.5 0.4
41 17 | 17 1.7
2 | 86 | 43 22
43 | 101 | 90 4.0
44 | 20 | 09 2.0
45 | 23 2.0
47 19 | 09 1.9
48 | 21 | 05 2.4
49 | 21 | 03 2.1
50 | 101 | 45 2.3
51 94 | 94 9.4
52 | 22 | 05 22
53 | 22 | 01 1.6
54 | 21 | 21 2.1
55 | 21 | 04 2.1
56 | 23 2.1
57 | 23 2.1
59 | 674 674
60 1.9 1.9
61 22 22
62 | 22 22
63 | 23 2.3
64 | 23 13
65 1.8 1.8
66 1.8 1.8

STA B29213 means Staphylococcus aureus (ATCC29213); SPN 6305 means
Streptococcus pneumoniae (ATCC6305); MSM 607 means M. Smegmatis (ATCC607);
MTB H37RV means Mycobacterium tuberculosis (strain H37RV); ATCC means

American type tissue culture;
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51 9.4 9.4 9.4 52 2.20.52.2 532.20.11.6 54 2.1
2.12.1 552.10.42.1 56 2.32.1 572.32.1 59

w®@2008/0682724 60 1.9 1.9 61 2.2 2.2 62 2.2 2. 2PCHBPRNB063319

2.3 642.31.3 651.81.8 /68 1.8 1.8 STA B29213
means St aphyl ococcus aureus (ATCC29213); SPN 6305
nmeans Streptococcus pneunoni ae (ATCC6305); MSM 607
nmeans M Smegnmatis (ATCC607); MIB H37RV neans
dicobast eri um t ubercul osis (strain H37RV); ATCC neans
5 Anerican type tissue culture; W 2008/ 068272

RCT/ BR2INOLA6 88 Iddmutal@d-ordbAl M5 1. A conpound of
fornula (la) ggrn(1b) (AP P R6 R4 Ok+; (la) \\ \
(CH2)g R R3 N R1 @6 i R4/\ \ (CHRy N'R5
(1b) R 3 NRO ; ' doyystereochemn cal |y

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, formyl, carboxyl, halo, alkyl, C,¢alkenyl,

Cyealkynyl, haloalkyl, hydroxy, alkyloxy, alkylthio, alkylthioalkyl,
-C=N-OR'', amino, mono or di(alkyl)amino, aminoalkyl, mono or
di(alkyl)aminoalkyl, alkylcarbonylaminoalkyl, aminocarbonyl, mono or
di(alkyl)aminocarbonyl, arylalkyl, arylcarbonyl, RR**Nalkyl,
di(aryl)alkyl, aryl, R*R*N-, R**R*N-C(=0)-, or Het;

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

?\Nﬁ
K/Y wherein Y is CHy, O, S, NH or N-alkyl ;

R’ is alkyl, arylalkyl, aryl-O-alkyl, aryl-alkyl-O-alkyl, aryl, aryl-aryl, Het,

radical of formula

O

Het-alkyl, Het-O-alkyl, Het-alkyl-O-alkyl or -<:/\ phenyl;

R’ is hydrogen or alkyl;

R’ is -C(=NH)-NH,; arylalkyl; Het-alkyl; mono- or dialkylaminoalkyl;
bicyclo[2.2.1]heptyl; Het; or aryl; or

R*and R’ together with the nitrogen atom to which they are attached form a
radical selected from the group consisting of azetidinyl;
2,3-dihydroisoindol-1-yl; thiazolidin-3-yl; 1,2,3,6-tetrahydropyridyl;
hexahydro-1H-azepinyl; hexahydro-1H-1,4-diazepinyl; hexahydro-1,4-
oxazepinyl; 1,2,3,4-tetrahydroisoquinolin-2-yl;
2,5-diazabicyclo[2.2.1]heptyl; 1,1-dioxide-thiomorpholinyl; each radical
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pis an integer equal to 1, 2, 3 or 4; g is an integer
equal to zero, 1, 2, 3 or 4 ; R is hydrogen, cyan,

wo ooospbs27zar boxyl , hal o, al kyl, C2_6al kenyl, PCT/EP2007/063319

C2. 6al kynyl, hal oal kyl, hydrgxy. al kyloxy, alkylthio,

al kyl thioal kyl, 10 -C=N-OR 1, am no, nono or

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

di (al kyl ) am noal kyl, al kyl car bonyl am noal kyl ,

am nocar bomytiondgnabaitutdd (adhkly 2) auet m@mtlh@ﬁwl ¢ach substituent

SRR TR, g LA e
hydr ogen, abldg'lkyﬂxyydraxy,lalkmw exyno, modoosydialkglaospt, apono- or
15 al kyl OXB(ff‘Jug}tLrﬁﬁ%a gnéggmoof alkYRAGIRY1, allylthipallyl, aryl,

di (al kyl')am_n rro
formul a \Ah@mmdmv thlquqizly sgbstigited\pith alkyl. glykiplidiny| gggionglly
al kyl, ar ylsat)dfmtted Witl/l'a}tﬁalﬁﬁrk%ﬂrrldﬁroYtpyﬁh'ﬁi{hylooﬂ kyl,

AL ryl -
Aty ey By g S QR e 5t e g
20 R5 is - (EédrtN'H)seleEd ﬁaﬁtyﬂhalgkmlp cohidbtirg Ihpdandlmylm-plpefazmyl,
di al kyl am noceﬁ

K cl 0 or .
aryl - or " Raegibp SRS A RS Binesly ! ofbrmriginy
whi ch t hey Oatlenaébftsabﬁédted Mtﬂmaaylakkabl cal sel ected from
tl@e rgf %m ar o&%&rﬁ}e? twll{l’lgthQ{l u%é@:% Ww ich th?/, are attached form a

ndo |az I n- 3-
1 2 3, 6- tetraca 8} aelsgipd ifragn the g@uméfaaﬁwgoo pibidispngiperidino,

hexahydr 0I I Irlbelazéﬂndd Inﬁifﬁmlﬁhsl 3- tﬂ'i@%l@ﬂ%@h@o J;z,,ﬁdlhydrmsomdol-l -yl,
oxazepi ny

2, 5-di az ab|t1&1§%q%lg[112§?’ , %gg&%{ra ydro yr1 y Ihexa%ygro 1H-azepinyl,

1, 1- di oxi dérekdhiyd rmitthoaﬂ-ldraybpm}alahdfkahﬁdi‘oelacﬂ oX¥2epinyl, 1,2,3,4-
2008/ 06827 P /

substitute et]r:)(ﬁygl% 5%8‘31% @?%33;1413 rﬂ%é?’ |1 Sen%?hlé%gﬂhdlnyl’
subst i t uentyrazatidipein ddmidago bl 2 prdzélinyt imidegblyl, pyrazolyl,
hal oal kyl', @ler1carRemM! p yrﬂi@hﬁzl P?ﬁﬂﬁ (ﬁﬁ}lﬂ}’ﬁyraﬂﬂﬂraﬂﬁhlazmyl

al kyl oxy, am _no, rmno- or  di
di al kyl ani K W}ca %{}t‘@yﬁlﬂmﬂ@s‘tlf&%’q@w@k;f 2> l@yqr4 substltuents each
al kyl t hi oals{wdtttu@t Mide?éildﬁhtgeidléﬂ:ltddyﬂrorﬁ@ﬂdyoﬂﬁlda]kyl halo, arylalkyl,

substitute rrolidin i on
Subet i ot cdviiat kst efiind. Suiongy s PERRR: aiiio. or
R4 and R5 tadig/dthtmetky\tmatyt pyreiyﬂmt ppgenigd;om t o whi ch

tgeey are atfacpedfprma  radical selected fromthe

r.oup consistin I er|d|n | or erazi nyl ,
Qz{ P is hydrgge% alo, alkylyaryl or p Y

R® is hydrogen or alkyl;

R’ 1S 0X0; or

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

R" is hydrogen or alkyl;

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

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

aryl' is a homocycle selected from phenyl, naphthyl, acenaphthyl or
tetrahydronaphthyl, each being optionally substituted with 1, 2 or 3
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each substituted wth aryl, alkylcarbonyl, piperidinyl
or pyrrolidinyl 10 optionally substituted with

wa@eoosabdeyt ; Rda and Rya together with the nitregEREPEDDMGI319

to which they are attached fgrgm a radical selected

fromthe group consisting of pyrrolidino, piperidino,
pi perazi no, norpholino, 4-thionorpholino,

2, 3-di hydroi soi ndol -1-yl, thiazolidin-3-yl,

ﬁ 2, ﬁ g teitsmadmylwhgspwdhcmbstnﬁ@é abm% ﬁlﬁé&ebbﬁ(ﬁﬁﬂp kélydted bm
exahydro-1 H 1 aze exa ro-1 epin
1505 0 O SRR SR Yto. ATSRO PO ot S RY DRSRL. My,
pyrrolyl, |haiodbgzzblalkyilcnyfl, alkylblyio alzedddlkifloyy, carboxyl,

2-1 m dazol i, Wb BaB¥AAZ I QU ool HBERLNLy, B A4ANL or

triazolyl, pyr| aZ| n
pyrazi nyl aimiikx FmH@F?WPHY each radical opti onal |y

st i t ut edy %Ioﬂoéych@ heRBrdRicléd ssldbsd ftbﬁﬁﬁlpﬁen&@ﬁfbeﬁ@myl

substi tuent . ependentl.y Selected fr
hal oal kyl , Dl myL RRSI AR, PYTTRLY rpwof)yg Qﬁ%&&yl fuinly thienyl,
mono- or dloahﬂ:()yﬂflaﬂbm;)lﬁ,l thmlzdillyl @sothiadokyll pyridiayikpysrimidinyl,

aryl, pyrid

g hy dr oge ng’fa],Z' aﬂyl 85y DY aizmy r F%Bclyci%ﬁetgr%%c(fﬁgelected fm
hydr ogen orqumlolhyyl qmoxaélnwk cndozbyl Wahizemidasdylt bgebkaplyl,
formthe radhgalxasdtESEhhiazoR, B&zﬁé%ﬁ%g%nna&hzaﬁﬂxﬁ}‘&}

aryl is a hom)c C e Selecte rom
acenapht hy!| e’éﬁOﬂgénX et-P e ieapld 10X1@&]c<?f hﬁ’ém{é 3]d10X01y1

optionally e&@lbﬁlbhédyw@aﬂu biBydlic Rt@bcy3le 1seihsdy tfousm’;t Substituted

ﬁ;a/ gro)s(;bSt i [L-bef] ﬁosugﬁlg {qg eenﬁ;} ﬂ!ﬁl?lst)ﬁﬂ%ﬁldg ezplggdently selected from
di al kyl am malo, hjrd«yky, aﬂ@ﬂgﬁaikyleny,l optionally

E)Q(P\ga dlklgi S%tﬁ’@rttﬂlm%%ﬁ hal oal kyl , al kyI oXY,

| oxy, carboxyl”, aIkonx carbon
afi-osda rtlmqu:gﬂ a phﬁjﬁ}gmtjcn@y a@spte leﬁ@lmdler@f or a solvate thercof.
dlalkylanlnocarbonyl aryl' is a honocycl e sel ected

from phenyl, napht hyI acenaphth | or
et r aI*W%QrBP%E‘ﬁtaﬁWrdméé%ﬁ aH@llﬁ’bheé?}{H onal |y substituted

withrl, 2 or 3 aWO120081k§63R1D-REV, EB&QQ?IQ&&&S:H aryl,1A&, Het-
substituents, each substituent being in
sel ected from hydr oxy, hal o, cyano, nitr- meé
mono- or di al KyylaHieno-alkylkikt-alk flaD etk vt | oxy, Phenyl.
al kyht; hi o, ﬁya%géeiflyolr%ﬁ%fl car boxyl ,
R’ is -C(=NH)-NHy; arylalkyl; Het-alkyl; mono- or dialkylaminoalkyl,
Het; or aryl; or

R*and R> together with the nitrogen atom to which they are attached form a
radical selected from the group consisting of 2,3-dihydroisoindol-1-
yl; thiazolidin-3-yl; 1,2,3,6-tetrahydropyridyl; hexahydro-1H-
azepinyl; hexahydro-1H-1,4-diazepinyl; hexahydro-1,4-oxazepinyl;
1,2,3,4-tetrahydroisoquinolin-2-yl or 2,5-diazabicyclo[2.2.1]heptyl;
cach radical optionally substituted with 1, 2, 3 or 4 substituents, each
substituent independently selected from alkyl, haloalkyl,
alkylcarbonyl, halo, arylalkyl, hydroxy, alkyloxy, amino, mono- or
dialkylamino, alkylthio, alkyloxyalkyl, alkylthioalkyl, aryl, pyridyl
or pyrimidinyl; or

R*and R> together with the nitrogen atom to which they are attached form a

radical selected from the group consisting piperidinyl or piperazinyl,
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al kyl oxycar bonyl , am nocar bonyl, norpholinyl, Het or
mono- or 5 dial kyl am nocarbonyl; Het is a nonocyclic

whedosne2yr| e sel ected from N phenoxypi peri di nyPCT/EP2007/063319

pi peridinyl, piperazine, pyrregyl, pyrazolyl,

i m dazolyl, furanyl, thienyl, oxazolyl I soxazol yl ,
t hi azol yl, isothiazolyl, pyrldlnyl pyrlnidinyl,
pyrazi nyl or pyridazinyl; or a bicyclic het er ocycl e

sel ected frongab@ sabstingbd Wyth aryUalk@abomyl] pipérd®y1yr pyrrolidinyl

benzi m dazol yl ... bepnzoxazol yl ... benzi soxazol yl,
benzothlazoIy?p“%%ﬂ%?%8ﬁﬁ¥%§%?@?9ﬂﬁ%ﬂ20furanyl,

benzetyhi enyl , is2,I®dichgld selbend 6P pHedyloraphyhyloacenaphthyl or
benzo[ 1, 3]dio j eyelic
heterocycl e b%@%%%%%¥§ﬂ&§>ly su ﬁébﬁﬁgggypm&%ﬁhafwghl 2or3
3 substi t uent $1bstazents.agpk sibstiarnt hoyendentadently selected from

sel ec f‘j eg {?rS onhydRotighalo, Byeb OI)ﬁM‘O #AhifY| meho-arkiydIen Xrn%no alkyl,
provi de i €r eo
phar maceut i ca ﬁ@’lgﬁc@kgﬁ gwgﬁ%ﬁﬂ?“@Fﬂf?xy ﬂ%£§%¥%%ﬁ%wl

thereof. 2. #noogrbomd, @ophodhyigr bh@no! ai dinlkylwheiiaiarbonyl;
20 R3 is al kyl, arylalkyl, aryl-0alkyl,
aryl -al kyl -Oal kyl, aryl, Het, Het- 0 alkyl,
Bet - & ainkydund eetordihg ya clonall loy P vdrergymeky| repreRants €1 calkyl.
hydrogen or alkyl; R5 is -C(=NH)-NH2; arylal kyl;
Het - al kyl ; nmono- or dial kyl anmi noal kyl; Het; or arI
G 2% qunpayad Recordige thay Qietd thaareprdingogjaimsarhsssin
mhlchy&Bgalgg@mﬁttached forma radical selected from
the group consisting of 2,3-dihydroisoindol-I|- yl;
thiazolidin-3-yl; 1,2,3,6-tetrahydropyridyl;
e x aAyamapdull amqlihgyd anyhancadfyrlaks prebédinglcléiﬂd;i velreegin pyik pqual
hexagygro 1, 4- oxazepi nyl ;

tetrahydr0|squ|noIin-2-y| or
2, 5-di azabi cycl o[ 2. 2. 1] heptyl ; 30 each radica
@Pt i anN@Jnhpound RSddrdink &atyl Sl oF ’thez recedie Aal%iébﬁﬁér&ﬁ ?{qtlsc'
each supstituent indepéndently selected from al kyl ,
hanShﬁﬁkyOX%Jkylcarbonyl hal o, aryl al kyl, hydroxy,
al kyl oxy, am no, nono- or dial kyl am no, aIkyIthio,

yr ) v airapton s bl R B engLRn o AR e

nitrogen atomto which they are attached form a

o o DI R TR R B BB R

arylC, salkyl or aryl.

9. A compound according to any one of the preceding claims wherein q is equal
to 3 or 4.

10. A compound according to any one of the preceding claims wherein R* is

hydrogen or C;alkyl.
11. A compound according to claim 10 wherein R* is Cy_galkyl.
12. A compound according to any one of the preceding claims wherein R’ is

-C(=NH)-NH; Het-C,salkyl; mono- or di(C;ealkyl)aminoC, salkyl;
bicyclo[2.2.1]heptyl; or Het.
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-126 each substituted with aryl, al kyl carbonyl,
pi peridinyl or pyrrolidinyl optionally substituted

wowdaols/oes2yt al kyl ; aryl is a honocycl e sel ect ed PEDREP2007/063319

phenyl, naphthyl, acenaphthyljser tetrahydronaphthyl,

each being optionally substituted with 1, 2 or 3 5
substituents, each substituent being i ndependently

sel ected from hydroxy, hal o, cyano, nitro, am no,

MANOA @fmpﬂuah laydoaathg@) clainky? whekad RAIsky{=NBE)-IH, 0 Kt-C salkyl;

am nOESTBEr RBR SRS oyt r mono- or

dlalkylanlnocarbonyl 10 3. A compound according to

Cl|4aI R brounid ‘ﬁ@&)‘i&ih tc@érﬁyéne O?Q[a?'fﬁ? Ettoc‘ 9%6?6341 ky Ian(} R%togfther

onpound ‘accord rece

wher aiith the mﬁr@gerhgtamdg @th@h then b, attfsh%l fopn @éﬁfb@ql ﬁ@llected from the
accogfbuE ohﬁstﬂfgyofcaa&ldfﬁ 1t hs- d@lﬁﬁi@&%lﬁgolci I, MRa2MNaIe3 {10 2,3,6-

E T s A Tk S

7. Ahé:}QihipdmnIMaﬁﬁmpdiyﬂ‘ggl 2.8 4cﬂeaahydﬁmmnmhn-2291 is
gfégg@ydlazabfcgcwmﬁ ty‘cllc% rd(ijolxrll r]?ﬁ%léo(ir}}%)lf?efa ﬁra%lca}

25 QOpWMmmmwtatwahdL AP 0104 atwtlmnetsmaclu hldosptt@oedl ng
cl ai ﬁ@%‘%ﬁﬂl&‘ sdedt&t ﬁ&g%l 6a1'k81 ﬁalggJ A1khOe, 5%1 Wiﬂ halo,

accor to any one cl al ns
Ra. | aYIGGalghmogeryof etk sk gminog monp: eicib iy lamino, mono-

accobgiiyg. 651@y1@inmom %Qlky\lh er edlRy 1o, i 6&1@1@@&&/4@@12 A

conp a e of th cedj

whor o ket gL PN eRTBy Snsn R il G enge .
di ( C@yﬁdh&y&l)@ﬂmmﬂ@l substithkted ;withodrgy g l6aiiki112p3’&r1dy1 o} hegdtnydinyl.
or Het. WD 2008/068272 PCT/ EP2007/063319 -127 13. A
conpound according to claim 12 wherein RS is

16( =KHyenmaznd pecording Batrkydne ofisiaime | do P avherein Rf wepRy fogether

or H%Ilth thénitDeSOMBRAUDy IAGE B (bRt O AYriR AGadEal GEREEE from the
1 9 mhereln R4 and R5 toget her
group consisting of azetidinyl, hexahydro-1H-1,4-diazepinyl,

2,5-diazabicyclo[2.2.1]heptyl or hexahydro-1H-azepinyl; each radical optionally
substituted with 1, 2, 3 or 4 substituents, each substituent independently selected
from Cy_salkyl or arylC;salkyl; or R* and R’ together with the nitrogen atom to
which they are attached form a radical selected from the group consisting of
piperidinyl or piperazinyl, each substituted with aryl, C; salkylcarbonyl,
piperidinyl or pyrrolidinyl optionally substituted with arylC, salkyl.

16. A compound according to claim 15 wherein R* and R’ together with the nitrogen
atom to which they are attached form a radical selected from the group consisting
of azetidinyl, hexahydro-1H-1,4-diazepinyl, 2,5-diazabicyclo[2.2.1]heptyl or
hexahydro-1H-azepinyl; each radical optionally substituted with 1, 2, 3 or 4
substituents, each substituent independently selected from C;salkyl or

arylC, salkyl.

17. A compound according to any one of the preceding claims wherein R® is phenyl

optionally substituted with halo.
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5 wth the nitrogen atomto which they are attached
forma radical selected fromthe group consisting of

wa@z@siogi2my| ; 2, 3- di hydr oi soi ndol - 1-yl ; PCT/EP2007/063319

thiazolidin-3-yl; 1,2,3,6- tg gahydropyrldyl

hexahydro-lH—azeplnyI hexahy&ro | H-1, 4- dlazeplnyl

hexahydro-1,4-oxazepinyl

1,2,3,4-tetrahydroisoquinoIin-2-yI;

285 Al @hagvuay at@rding tdiﬂ}&ﬂie}df the preceding claims wherein R is
g §x|de t hi onor phol i nyl ; each radical 10

optl hare substltuted wth 1, 2, 3 or 4 substituents,

each substituent independently selected from

ar y| % é%llaqoklﬁﬁ lagﬁ(?f%]‘ﬁ% k&XAYd)n%%f@yﬁéé@{gg@ng%ﬂywﬁ@élﬁ the cornpound

di Gi issasaeyneant b forpeioda)or ~di C1~ 6al kyl ami noGi 6a|ky|
Q__Galkylthlo O 6a|ky|oxy0 _6al kyl,

_6al kyl thi er|d| opt | onal
bety %Q%Ié)&nana?q?f g%’%ﬁl %@P%f@? 1 &P ﬂg%rmrb}%lﬁ Csﬂlgpwgﬁ isa
su bst:d)ﬂhpldSL&ﬂ Ofi o ﬂbﬁmcﬁﬁh&yin R’py hiydipkeroind R’ is oxo.
pyrimdinyl. 15. A conpound according to any one of
claims 1 to 9 wherein R4 and R5 together wth the
Rilt r dgempEuotat@rdihg thelainey wceimthcaohpdufidism @mpound of
ff@l%ﬁé‘ Ia)c‘%de&exglﬁfﬁlqgh?&}%gelg&qﬁ% @%‘E?%aﬂl&%ﬁf R’ is arylC; salkyl

azeti d , | azepl
Z’TSIYéal%zléibb’é@@ﬂb?@c@aﬂ‘]}’hé?stl?rc GINH)- Ho? Het-C galkyl; mono- or

ﬂ’g@@é&l&il%ﬂ{hb@? fﬂ‘,yﬁlc y@siel. 19 gaﬂr it draiadnd)R together with the

BHipeh e o Vi ke e Res st inaaicht Sitchd (B8R fha ergpr

&bmliﬁngﬁﬁ lakgtidinydr hddhydrd- 1Rbazepgst; erahwididy 1 B4 dlidzepigeln
%é)odcﬂ‘dg% Lﬂﬂee(?‘la&e 1 231%(%{?@6?@115&6&&1&@%&@Ladlﬁal 8Pt10nally

pulpﬁéﬁngl myth, 1, datr glﬁgtltmmse@cmsubﬁtmt 1ndependently selected from

@wgﬁklkiﬁlﬁ@fﬁﬁﬁlylpme@ﬁlrﬂ}l B?ﬁétﬁ'll?%hbs@ﬁut@d/ Widld ghlﬁyj or R* and R’

optlonall substiitut e
degthsa mat é&% BYHRAY afpal fovehigh sy WT@PW%@H& Rdagigal selected from
ttl@fggtbtiﬁ mmmhg folf Pllﬁi‘lﬂih?g@rplp@ﬁﬂfﬂ'n GachiyubAitlitb@ Withragyl,
?dﬁglggltecflﬁt@g}clg]?ﬁl)gé@y]gqrwo 1 1nngptI0rnngI suhb tlglte(f'l \Blth arylC, salkyl;
RS s plyaiybeptidnally 4utrtiagebivitly halo; R’ is hydrogen; q is 3 or 4; p is 1.
2, 5-di azabi cycl o[ 2. 2. 1] heptyl or 30
hexahydr o- 1H azepi nyl ; each radi cal optionally
Sdbst iA sarepowdtakcarding to glagn 14vhaseipshd comenonad isssglststed from
substi t uent rependently sel ected from G _6al kyl or
aryl C i _GaEQQ!. 17. A conpound according to any one
of the precetfng clains amls phenyl 35

WD 2008/ 068272
Scoﬁﬁbund according to
eedi ng clalns wherein R7 is
according to any one of the
the conpound 5 is a conpound

‘]
precedi ng cl &itys
of formula (la).



20. A conpound according to any one of clains 1 to 18
wherein the conpound is a conpound of formula (IDb)
wa@pesinbrrei n R8 is hydrogen and RO is oxo. 10 PAT/EP2007/063319
conmpound according to claim}ogherein the conpound is
a conmpound of fornula (la) and wherein Rl is hydrogen
or halo; R2 is G _6alkyloxy; R3 is arylCG _6al kyl or
aryl; R4 is hydrogen or G _6alkyl; R5 is -C(=NH)-NH2;
Het - O _6al ky nono- or di (CL. 6al kyl ) am noG _6al kyl ;
bi cyclo [2. ] heptyl ; t; or R4 and R5 toget her
with the nityogen atom ich they are attached
3 ect.ed {from the group 15 consi sting
3 ‘ exa ydro-| Hazepi nyl ;
hexahygh azepl nyl; 2,5 -di azabi cyclo [2.2. 1
] heptyl b | de- th| onor phol i nyl ; each
radi cal optldﬁal stituted with 1, 2, 3 or 4
substituents, each sesti tuent independently sel ected
from C _6a , aryl G _6al kyl, piperidinyl optionally
substi tut ed h G _6al ky; R4 and R5 together with

t he nltrogenﬁtohnto whi Uey are attached forma
th

group consisting of
each substituted wth

aryI A R , piperidinyl or pyrrolidinyl
optional I¥ s @ ed with arylCG 6alkyl; R6 is
phenyl opt i onay—4ubstituted with halo; R7 is
hydr ogen; ¢ 3 or 4 pis 1. 22. A conpound
according t aim 1 wher ein the conpound is sel ected
N CH3 A 25 WD 2008/ 068272

SNH AH3N-00 / /-NH Br / \
E‘FNHI \' NYNH N O H2N CH3
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,CH3 Br NAO/~J /c NH Br NA 5 W 2008/068272
PCT/ EP2007/063319 -130 OAHNH / I \ N\ N O CH3

WO naBloei2my any stereochemically isoneric formpdEERDNTN063319

a N-oxide thereof, a pharmacgdpically acceptable salt
thereof or a solvate thereof. 5 23. A conpound
according to any one of the preceding clainms for use
as a nedicine. 24. A compound according to any one of
2 for use as a nedicine for the

a bacterial infection. 10 25. A

conposi te&ohngoNpri sing a
tabN¢ carrier and, as active
readlly effective amount of a
nhed in any one of clains 1 to 22. 26.

alordi ng to any one of clainms 1 to

Sy pe of 15 a nedicanent for the
treatnment of a basterial infection. 27. Use according

- Al [: q ' Lafection is an
ﬁﬁ?@%ﬁ?gﬁgﬁﬁﬁﬁagghgﬁﬁﬂgﬁggﬁi?@%q@%% érium 20 28. Use
adCoxide tlepreds. € pharmaoautishléy edcapteble sglf therqed o & seleate thereof.
bacteriumis Streptococcus pneunoniae. 29. Use

according to claim27 wherein the grampositjve ..
Raot é Gamhquad SECOEHDE L HBRNS ofths wgeedingsClaigs for PG éduedicine.
to prepare a conpound according to claiml

argcterized b .a% reacting an interpediate of .. .
?gr Cé)ﬂ&%pg)ac%)}‘dltl fo By %etq% C?WEE}%;%?%}}S? ds a medicine for the
car boxatmedbof aleactamat deqpioesence of a suitabl e base and
a suitable sol vent,
25. 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 22.

26. Use of a compound according to any one of claims 1 to 22 for the manufacture of

a medicament for the treatment of a bacterial infection.

27. Use according to claim 26 wherein the bacterial infection is an infection with a

gram-positive bacterium.

28. Use according to claim 27 wherein the gram-positive bacterium is Streptococcus

pneumoniae.

29. Use according to claim 27 wherein the gram-positive bacterium is Staphylococcus

aurcus.

30. A process to prepare a compound according to claim 1 characterized by
a) reacting an intermediate of formula (II-a) or (1I-b) with /H-pyrazole-1-

carboximidamide in the presence of a suitable base and a suitable solvent,
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WD 2008/ 068272 PCT/ EP2007/ 063319 -131 (R )p R7 R6 R4

(R)p OH/R4 )g NCH\ (CH2)g (CH2 yNH \\ \ OH N 3
wWRBo0BI0E27R NH2 N Rz (la-1) (11-a) (R )p R7 ReCTR#P2007/063319

(R)p R7 R6 OHR4 OH /N, \ (GHJgN NH | \ (CH2)g H R3

Rs

NRO N2 NRO Rs RS (11-B) (Ib-1) wherein all

vari ables are as defined in claim1; b) reacting an
internediate of formula (111-a) or (lIl-b) with an

i pier medigtegef formgha (1V) accof®isag to the OH

fol Towi ng| redceHon sgheme 5 (R1_P R7 N

R3' CRINYR 2 (I11-a) (I

R 3~ g NMR4 (Ib) R5i RO N N2 NH,
N 2

R
(Il-a)

1 7 6 4
TR o R ® )p\ T on N
NH
N _— XY (CHoJe
\\ X (CHz)g \H | 3 2
| 3 F R NH
Z R N X 2
N R Le
I \

(I1-b)
wherein all variables are as defined in claim 1;
b) reacting an intermediate of formula (IlI-a) or (I1I-b) with an intermediate of

formula (IV) according to the following reaction scheme :

(Ia)

R (v)

(Il1-b)

using nBuLi in a mixture of a suitable base and a suitable solvent, wherein all
variables are defined as inclaim 1;

¢) reacting an intermediate of formula (V-a) or (V-b) wherein q’ is 0, 1 or 2, with
a primary or secondary amine HNRR in the presence of a suitable catalyst,
optionally in the presence of a second catalyst (for the reduction), in the presence
of a suitable ligand, in a suitable solvent, in the presence of CO and H, (under
pressure),
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15

R8 (IV) (Ill-b) using nBuLi in a mxture of a
sui tabl e base and a suitable sol vent, wherein all

wo arosakdzes are defined as inclaim1; 10 c) reaB(tT/Egzoan063319

intermedi ate of fornula (V-a)j38r (V-b) wherein g is
0, 1 or 2, with a primary or secondary am ne HNR4RS
in the presence of a suitable catalyst, optionally in
the presence of a second catalyst (for the reductl on),
iR" he prﬁese ge of a sui tlarhﬁ'Fé IlgDand R'n 8H' tabl e

sol heH pr esence of (CHy)q' s
pre O~ 46 72—Per-/—EPz p - 132N R4NRR
76 % HWR5 (R) E?R %qR 45 \\ \
(CH2 N2R T N 2 R3 N R2 R (1a-2)

(R p R7 _R6 H\ R41R7R6R5(R)p(CH2)q NR4R5 (CH2

H \\ Y¥H)\ I~V \ 3 NRO RCO H2'R’RO R8 R8

(V-b) (Ib-2) wherein all variables are defln%d as in

Gk m 1; Rd) F{Geactl ng an |m—e?ned|@te of Rorrf Il (VI-a)

VI - 'cEH represeﬁts a t Hag' NR*R®
gro% a sw t‘ﬁﬁ?e pray»or sgcordar 1L Nne NV
HNRI RS+ tirRdnally in the presenc R i fabl e

sol vént %*R)a R7 R6 (Rp RFPRE OH R4 OH k27 (CH2) gV
(CH2, N K5
(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
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wherein all variables are defined as in claim 1;

or, if desired, converting compounds of formula (Ia) or (Ib) into each other
following art-known transformations, and further, if desired, converting the
compounds of formula (Ia) or (Ib), into a therapeutically active non-toxic acid
addition salt by treatment with an acid, or into a therapeutically active non-toxic
base addition salt by treatment with a base, or conversely, converting the acid
addition salt form into the free base by treatment with alkali, or converting the

base addition salt into the free acid by treatment with acid; and, if desired,
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(a) a compound according to any one of clains 1 to 22,

and (b) one or nore other antibacterial agents, as a

conmbi ned preparation for sinmultaneous, separate or
sequential use in the treatnment of a bacteria

infection. 10



