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WD 2007/ 000435 PCT/ EP2006/ 063553 -1 QUI NOLI NE
DERI VATI VES AS ANTI BACTERI AL ACENTS The present

WO pwenoi4eh rel ates to the use of qui nol i ne der PUHEP2008063553

for the manufacture of a nedilcament for the treatnent
of a bacterial infection. 5 Resistance to first-Iline
antibiotic agents is an energing problem Sone

i nportant exanpl es include penicillin-resistant
St rept ocGpeiS T BEE BIRINACITVIRIRS ST IIACPEREA A GENTS
ent er ocottr, netnrcrrrtn-resrstant Stapnyrococcus

e Prissent b dntioh bt ﬁﬂthe 28¢ FRREAIIRR deriVdlfves RASRINGRERSure of

of resistance to antibiotic ad ents .are severe.
Rrinetieansng for dhesweptpmentiof art8‘§§e§lﬁlalﬁfecﬁ%r obes fail to

respond to treatnent resulting in prolonged illness

d. great f deat Treat nent f s al.so
R E o Treline sy Dot St i e Eing probiprr, Sorf b Baant
tekhamplesrinehsle @bmlcﬂﬁmetsmaiam Soppteconous p@pmmntdeevmnmypmnysmtant
%ﬁgr&t&?@i ARG esibif §§[98/r [ RochRakalk) Bt 1%51}5%% srahﬁ{%ellae.
0 spitals

contracting a resistarnt “strain 1 nfection
are a crltlcal conmponent of the antim crobi al

"I?l%'c%ﬁé%ﬂﬁ&c@i e SITaNQY toAMiBBtic adentsTdle sERIDIAREHAR cBlised by

i,ble patjents |ve and 0
é Sit?ﬁ% 6“8?’84) II lje éesl%ﬁ?fijtoé%%el}tﬁﬁ tipgip Wg@ng&ﬁﬂgg&nd greater
|rrsk ofteah.i Dreatmiént failurghilso legdbtodbagyr poredsaufi 1ﬂﬂect1\_11ty, which

R Ry RIS il e hE bt RO Y fnd Busgrposing
gm genardl pclaﬂaicbnantthemlm oflrioatracting\a rbsistantrstramsinfoction.ar e
E&lé Eh%dﬁﬂi{ﬁhleé o&%ﬁt%f thd antfﬁ%ro% re%%%@\éﬂp @%9 WahBwide.

active aru Pat | ent onpl 1 ance

ﬂ@e@ﬁwbﬁ@@an of blﬁhhfeﬁwcep&}bla PBHeNS, lhtayl%ve #dauplepged antimicrobial
Eiaé 1288 tfoss- i @RIn Ha rdstilt6d MBAfeeBénsARith highl%rﬁ‘ébi@thnttﬂ?l@tehal
%Bt nent when they begin to feel better, or may
BlSte to afford a full course, thereby creatlng an
|deal envi ronnment for mcrobes to adapt rather than

%}fﬁh&#lga%on %?glaéiﬁﬁniglfob%#eis %H&Bglj Iﬂ% of ?a%to%t SilEibu &r?g to. r{:%stance

anti SI ClI ans re contron
iSnffencdlcaﬁql dndimigebisis mhp be uhnecassart Arsaifiendnadeguatgly dosed, or

ﬂ@%@ﬁtglhtﬁe%mmﬁlﬁé’of&ﬁ% financial costs of

h infections | npose an | ncreasi ng burden for health
care systens worldw de. Therefore, there is a high

Pagiéhtfcom; Fn@xwemmum%eh@ed ﬁ&@hetﬁ&@hﬁfthéi'majﬂlflﬁ@blleﬁﬁl?atlents

TR Co Tohe ot Bl nds TS gt 30 hisey s bt o

may be unable to afford a full course, thereby creatlng an ideal environment for
microbes to adapt rather than be killed.

Because of the emerging resistance to multiple antibiotics, physicians are confronted

with infections for which there is no effective therapy. The morbidity, mortality, and

financial costs of such infections impose an increasing burden for health care systems
worldwide.

Therefore, there is a high need for new compounds to treat bacterial infections,
especially for the treatment of infections caused by resistant strains.
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-2 WD 2004/011436 di scl oses substituted quinoline
derivatives having activity agai nst M cobacteria, in

w@anorioendBar agai nst Mycobact eri um t uber cul osi SPCTXRB2006/063553

particular conpound of these2substituted quinoline
derivatives is described in Science (2005), 307,
223-227. 5 It has now been found that quinoline
derivatives described in WD 2004/011436 al so show

av0I 20040124530 disdlose betistiacd Quihalideldehivifras bacihg hetivity against

erefore .the present inyention.relates,to e use of
Meiohaliia i BropHE® flhing BUETMc b hBRER IR, CHE oot
tchmpoushofitbese substdutbd quinpling dérivhtedsiio descebedlindSumgnoe (2005),
gi:{ng)éa%%?o conmpound of formula (la) or (1b) (R6)r

)P "OH (CH2) (la). RN R3 NR5 R2 (_R6&Ir %R)P R7

gsineyv beprripund that qrinotipe derivatveg dgegribed in WO 2004/011436 also
Rhew ABGAHL dgalst ¥thackRRr@heh MGtsbaeteriRase addi tion salt
thereof, "a stereochemcally isonmeric formthereof, a
tautomeric formthereof or a N-oxide formthereof,

10, oL R U 6 iy e e
aif laymem{q@enyfqr el treptmentodlalbptterialrinfertign, said camppundibdiyg a
compeuril éSfoRAula Mg @e{bpaual to 1, 2, 3 or 4 ; R2is

hydr ogen, hydr oxy, nercapt q, al kyl oxy,

al kyl oxyal kyl oxy, alkylth{fo} N Y nono or

di (al kyl )am no or a radical of fornula wherein Y is
R
(CHo)g (1)
N\, _R?
NT
R
R
(CHy)q (Ib)
N\, _R?
NT
R

a pharmaceutically acceptable acid or base addition salt thereof, a stereochemically
isomeric form thereof, a tautomeric form thereof or a N-oxide form thereof, wherein

R! is hydrogen, halo, haloalkyl, cyano, hydroxy, Ar, Het, alkyl, alkyloxy,
alkylthio, alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl ;
p is an integer equal to 1,2,3 or 4 ;
R’ is hydrogen, hydroxy, mercapto, alkyloxy, alkyloxyalkyloxy, alkylthio,
N

Y

mono or di(alkyl)amino or a radical of formula wherein Y is

CH,, O, S, NH or N-alkyl ;
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CH2, 0, S, NH or Nalkyl ; WO 2007/000435
PCT/ EP2006/ 063553 -3 R3 is alkyl, Ar, Ar-alkyl, Het

WwW@eooHe00433 kyl ; g is an integer equal to 1, 2 PCT/BP20R¥I063553

and R5 each independently are3hydrogen, alkyl or
benzyl; or R4 and R5 together and including the Nto
which they are attached may forma radical 5 selected
fromthe group of pyrrolidinyl, 2-pyrrolinyl,

Ripyrr IoI Llnyd alllkylp)pu‘—,rzigtlaylkyli Hei (;Sirazalaillcgilﬁyl I I
pyrazolidinyl,. 2-imdazoligyl . 2-pyrazolinyl,

iq?/n' dazal yl ,lsyaﬁvpﬁegsli?ﬂu?lz?r]i’gfépyl , pi peridinyl,
R/rindRy| , emihpiedependsnitly arplrydrdgen, alkly] onyenizyli di ny!

i Pec _ % _

Y et Rt oftiitlcing T N I 1RDSrc atached mpy fgrm a radical

hal o, hal pa«rlkgwd from thy arovR\pf ParRldiauly 2-parreHeyl, Frigyaolinl,

1 Cal gL iyl g, ot

a | k) : . R . ,

hal oal kyl . TREErY, bY? aygfmk%zp}yhamwﬁ&ﬂy Pyl pipasthyl

fal Q/I :) \)/(\Z) a{/ pgl!idazfﬂiyﬂ,wwgﬂi@ﬁlyk yhyraziyl, afidmjlhylpmoqih()ﬂ?]ylaahayl

form & b v TeRPrenERmf b Ruty AR ifed QIEF Rad DR RllohiRy

L ids an i nhﬁ@%iy,@dykbdd)xx, ?E;qo, mi%e_; omnc;illegyammo,wﬂ(yﬂtﬂo,l
rogen, ; ; en or a ;

R)é isgoxo ajkér 5?) légg(m R%lk?’ogel%ﬁhleruf Ir)’?nthe r adi Zal .

RH=cr N=; 1sdidgegenshalo.diefoatkyhiydroxyy Anatied Alkxlora@ithio,

T o T o g o o

Prarioity B Gadicans Bk bt et RLATR ARa ER cadiGhf of opmuta

hydr ocar borRCHa@He@H=K#+i;ng from 3 to 6 carbon atons

qttached t%ﬁliéfergg'{&@&lﬁ%rl Qrs’a\r}lc&%d. sat urated

r;%gdrocar bon ra avihg from1l1l to 6 carbon atons

wher ei n ésduidregenpdkyladser Heh be optional |y

fibsti t ut egk WdkdpeR¥dbiyy, al kyloxy or oxo ; Ar is a
hgnocycl e sel’ected fromthe group of phenyl, naphthyl,
enapht hy S OX0%:& r ahydr onapht hyl , each honocycl e

®itan@®a| | y tepetint fdrb thel radidad-CH=CIBN=3 substi tuents,

S Db EMSP brarQREPSAIE0A hyadEhSH Sl RIS Bo 0
carbon atoms ; or is a cyclic saturated hydrocarbon radical having from 3 to 6
carbon atoms ; or is a cyclic saturated hydrocarbon radical having from 3 to 6
carbon atoms attached to a straight or branched saturated hydrocarbon radical
having from 1 to 6 carbon atoms ; wherein each carbon atom can be optionally
substituted with hydroxy, alkyloxy or oxo ;

Ar is a homocycle selected from the group of phenyl, naphthyl, acenaphthyl,
tetrahydronaphthyl, each homocycle optionally substituted with 1, 2 or 3
substituents, each substituent independently selected from the group of hydroxy,
halo, cyano, nitro, amino, mono- or dialkylamino, alkyl, haloalkyl, alkyloxy,
haloalkyloxy, carboxyl, alkyloxycarbonyl, aminocarbonyl, morpholinyl and
mono- or dialkylaminocarbony] ;

Het is a monocyclic heterocycle selected from the group of N-phenoxypiperidinyl,
piperidinyl, pyrrolyl, pyrazolyl, imidazolyl, furanyl, thienyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl and
pyridazinyl; or a bicyclic heterocycle selected from the group of quinolinyl,
quinoxalinyl, indolyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl,
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30 hal o, cyano, nitro, am no, nono- or dialkylam no,
al kyl', hal oal kyl', al kyloxy, hal oal kyl oxy, carboxyl,

W(mlzdoy,k)(mysar bonyl , am nocar bonyl nor phol i nyl BEMEP2006/063553

mono- or di al kyl ami nocarbonyl-4: Het is a nonocyclic
het erocycl e selected fromthe group of

N- phenoxypi peri dinyl, piperidinyl, pyrrolyl,
pyrazolyl, imdazolyl, furanyl, thienyl, oxazolyl, 35
| soxabehaothiazolylaB@izisothidzedil benzefuydnyl, bnzothisl, 2,3-

DYl Bden L A0y A el RO 5B o R GURL bk

qui nobadyche hetetopytdé ylay optionsllyibeapbdtitited wathzlo 2az 3lsybstituents,
ben 3
penzor by agarifrent SRR deeq b iRe B uF i hyahy, atky,

benz oekyiaxy) andz Cafbplmldrobenzo[ 1, 4] di oxi nyl " and
hasra»z Ofisla é’db@hﬁéﬁ)ﬂ s\élected‘i‘ﬂﬁﬁ‘ S5yt flvoréMlor) Br¥ebiafid iodo; and

e ycl e be su t ut dW|th
Baloahdf i el ot %aflﬁ‘étﬁ‘? Fi B e i Rom 110
sel ected f me‘ohetcgmmrm ofclib adtm:atdaly}@ﬂmcyrboalrkddbal ha®ing from 3

al kyl oxy, %‘8‘ éﬁoﬁ Q{olﬂl%rl% a, cy?ﬁé ?an%rgtea H}%%ér'béﬁ' Sdfical }nlavmg from

sel ect ed from oro f ONO
i odo; and 3Ha|6@atb|0;1|atqms dtashercbﬁogirﬂtra@ht brbmnﬂ@d saturated

sat ur at ed gg%e&ﬁs@%laaﬁﬂa erﬁVl' 3% %fr 9 wﬁerem one or
ocar

carbon ato [1c saturated on radi cal
havi ng fr offose catrbmsafems BEHS fét#tedcywﬂaommreélawg%d
hysli@siathiohe baddria infb@ionng ofhePthan 3 Myoblctbridl affeetion.
atons attached to a straight or branched saturated

hydr ocar bon radi cal having from1 to 6 carbon atons;
Vithe pe¢sentameention atsorelates tda metitodrof treatingsaibateériali irfebtiontii a

?%Fggélf i(‘){11r:$‘;| &ﬁ"%xher&?ﬂ.rﬁl’r?og co ac’tnté(?'?t1 Qﬁf@%ﬁ g{l]r.hgrh
Thepppiag edminisierang aoeffegtiye amenntiod 9 compaupdefibel inyention to the
thahaing a bacterial infection in a mnmmal, in

particul ar a warm bl ooded manmal , nore in particular a
human, conprising adm nistering an effective anount

dthe aoﬁ@wmsradc@gmgh@ thﬂmu (lapand @b} die ilgm| i in 2at dpen

CO oun cor r an al e . .
AR S BEER Ot ) %‘I*Li%%aa%lﬁ% OS5 iy aegic equivalent

Ié(ﬁanumaouﬂdgccondmmo%naqlae(la)tvut oequal toheydtayt(keteranol

?1 %&@ of a conpound according to Fornmula (Ia)
qual to hydroxy (keto-enol tautomerisn). 25

In the framework of this application, alkyl is a
3h BRI fedthevidrk RIF 8¢ Bisiflicadd ) bR ER a straight or branched saturated

hydrocarbon radical having from 1 to 6 carbon atoms; or is a cyclic saturated

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

Preferably, alkyl is methyl, ethyl or cyclohexylmethyl, more preferably methyl or ethyl.
An interesting embodiment of alkyl in all definitions used hereinbefore or hereinafter is
Cisalkyl which represents a straight or branched saturated hydrocarbon radical having
from 1 to 6 carbon atoms such as for example methyl, ethyl, propyl, 2-methyl-ethyl,
pentyl, hexyl and the like. A preferred subgroup of C; salkyl is C;4alkyl which
represents a straight or branched saturated hydrocarbon radical having from 1 to 4
carbon atoms such as for example methyl, ethyl, propyl, 2-methyl-ethyl and the like.
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hydr ocar bon radi cal having from1l to 6 carbon atons;
or is a cyclic saturated hydrocarbon radical having

wo e@mo®48D 6 carbon atons ; or is a cyclic satRPCHERIH6/063553

hydrocarbon radi cal having frdm 3 to 6 carbon atons
attached to a straight or branched saturated

hydr ocarbon radi cal having from1 to 6 carbon atons ;
wherei n each carbon 30 atom can be optionally
substituted with hydroxy, alkyloxy or oxo. Preferably,

| kyl.is nethyl,.. ethyl .or .cycl phexyl net r
3 Sesrani ek g Sappaiet, X A RORNCIE eI e BB he srag of
@hemiljayephthy], akénagbthyh itetiabpdronapthy ecach nptiémally sobstituted with 1, 2
SF BRI, bakh sl HdeOHdElhf CREGRPRLA e iobB of fdroxy.
halog cpnganiffe narpingnioserdy dipdkylaminey alksl dalpalkyly plkylosgy | |
MaREKY10x3; EERbARY, iyt ycarboniIe BtilocarB6iyl] mefholi dntl kfono- or
.preferred r 1 .6al kyl - 4al kyl ‘which
Al SaBlrocmmSiy drehy A nerithy ohpliatdach opaonatly
Rylsktinged with 1Irad subktithents ingefendently detected fean halo oatatkyioxy.
such as for exanple nmethyl, ethyl, propyl,

2-met hyl -ethyl and the |ike. WD 2007/ 000435
BCTeHRmeiR 68 §a8appl®ation, Hetisfa mamaqycke béterobyde selected from the

G SR e R A
daienylopazelyh isoxazalyls thiszelddsqiiapolyl, pyridigyl, pyrimidinyl, pyrazinyl
HO piHiddraiiil;Sor adREft1is hbRtdcytieRtlettod EpaMhe Ridup dfeuieliag,
glh.}%? gl?q%@%&éiﬁ, %%qzﬁ%%?é]&], hgnz%a%%%”}zf g%%?sgggzi@;l?benzothiazolyl,
dletisashigzolyh béroalirghyd Xyenzathicnpl 213-diby drpbenzg Elad Idimmyrty] and
SEARRE SRR B MRROEH, afl eI er@boycle may opionally be
shlstigited with], 8t 3 SHbstityentss easbrsuibsitisant independantlyelected from the

iR hodroR¢ emendarnibyy 8fl Aft&8ody10 méfaiasltypnet is furanyl,
al kyl oxy. 10 Inthe frg ,vvorg’ of this applicafion, Het
ipéi’eé‘ddexd’é’Fé}qy!:OW%ﬁtnéPB&]ng‘Péo Liected fromthe group
of N phenoxypi peridinyl, piperidinyl, pyrrolyl,

a |, i m.dazolyl .f Nyl t hi enyl ol vl
R ork B SR P e RO e o o
lporayichliony Ibrorpy aed jody land haldaliyl is datraight or tyanchet) satyraltdde
BSHRRIRNS S hEGHE b 01 20 B te Bkt ot
edieal haviag oy 3 the garbemplems|of la cyalie fairated by diogarbpiy radical
Inavia Fffdi'ng@ Yé 6 c%&:ﬁ[ Qfoﬁgs%bhedl to a sgaiggt or bralichgd (sjaturateld |
, 3- di ropenzol.1, i OXI an enzo[ 1, I 0X0

By e oD HORSAL i Bt L8 b o B RGP il pr Tore Larbon
apinsdra kibstiheed withohé brinert hild iitoﬂn.s.d PreferaBly, ?alo is bromo, gluoro or
supst i e ubsttit | > C
BRSBTS R AL RO SRt R o
Rolybalosdrsyituted efadlryd by ¢xapgte, insethyl veithyone orpigre fludianatbms, for
R¥Ath e NYikuGforRBRA OF trifflofbA&BYY I ;1-#ABuoro-ethyl and the like. In case

more than one halo atom is attached to an alkyl group within the definition of haloalkyl

or polyhaloC; ealkyl, they may be the same or different.

In the definition of Het, it is meant to include all the possible isomeric forms of the
heterocycles, for instance, pyrrolyl comprises 1H-pyrrolyl and 2H-pyrrolyl.
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In the framework of this application, halo is a
substituent selected fromthe group of fluoro,

wa@ kdoanans43pr ono and i odo and hal oal kyl is a stretTRP2006/063553

branched saturated hydrocar bén radical having from1

to 6 carbon atons or a cyclic saturated hydrocarbon

radi cal having from3 to 6 carbon atons or a cyclic
saturated hydrocarbon radi cal 25 having from3 to 6

(e D\aor Hed listed it the ldefinitionSothé sutgtitueats dftta@ngbunds of formula

T8 B b5 s, Rr HRERE ROT o RO PRk S et may be

sitthehied tothedemainteraféheomoteoule of doronuda daksor (Fy)dhmenglp hyy, ring

I@Q]{bog Io (0 po?yﬁ%ﬁ-@é&% nﬁyt Qﬁféﬁ\@ﬁﬂ Il%,:ﬁicf%fl sy for example
oe8 qws inHdazphyd] ibBak beil tlml@?limb’l’% olyk 611m&aaﬂlrxl and the

mekhyl with one or nore fluoro atonmns, for 30 exanpl e,

di fl uoronmethyl or trifluoronethyl, 1, 1

-difluoro-ethyl and the like. In case nore than one

Hahes deavomfrom sabititadrdint®riag systdayd indicatephatithdbondtrhay be attached
L ni L . oal kyl  or pol yhal od _6al kyl, they

g‘%ﬁ&ﬂ#‘ggmgafg}fgﬁo%ﬁ%ﬁferent. In the definition of

Het, it is neant to include all the possible isoneric

fWﬁéHSmfbf vitiagl R"%%dﬁﬁts %fe%b(&l tﬁ_@eth&q{) thidsh ﬁ%ﬁent ﬁ}ﬂc‘é%i#ormula -
%%%%pﬂ ses 1H rrol WO 2007

Ho 1 0 gleamsthvh@e o gicmalR® nra@%aéﬁfom tpgraher with the
?ﬁémﬂ&hg@@&hwh théears Whsdhel UapBthgl the conpounds of
rmula (la) or (Ib) (see for instance R) as
nmenti oned herei nbefore or hereinafter may be attached
tFor tHeeapeetiausedsalts of thehrempourdsudfedfonhula iajrot @b) drathose wherein the

Q:l)@%tgltnﬁ fé;bﬂmgguﬁéaﬁg taﬁ@e?{a%?en H%(;veb&l seﬁ@%tf%ﬁ'déﬁnq bases which are
@Qg-rppg@nacgut\ma@pj aggeptable may alse ﬁpgt |use, |er grainplse in the preparatlon or
%)uhﬁbéiﬁ)miﬂélphaﬁndc@w&m'a}sée tabid EOrAEHAlYAL 3N, WB@ther

'l ke. Lines drawn msubstl ents [nto ring st ens
iPhamasew g peqeRtabIS A dobe weluded wahin e@albm preseat
snieheibhe ring atons. 10 When two vicinal R6 radicals
are taken together to forma bival ent radical of
formula - CH=CH CH=CH, this neans that the two
vihe iphaimadeeutically eedeptabler additogstlieas mentioned bereptabovd or hereinafter
alf:l edrft téf\@é Ehsteqﬁé’ t}@fa @tﬁéaﬂﬁ Iasﬁjveamﬁatggfc%#d afdﬁﬁl %'élt forms

er

a%eutl C € compoun

(Whigh e compyungs of foraada (Imeardim apnible teoine Tihe faties can

I@Bﬁ&d@i&@lﬁytﬂe%{ﬁﬂédaﬁcﬁahﬁ@ R babOYgRMBKith &ﬁihtaﬁpﬂfpnatéla@ﬁs as
and bases F}Mﬁy ch ar ghar ceutl

| |
TBRTESS SIS, gy Gremple; bycig & niolaria FdipBion and the
pike; dulfugit aoid; min@aqﬂ;q:hﬁﬁplﬁub Iacﬂl dn;i ﬂ@a:lﬁ:l&pbﬁbﬂgamc acids, for

g%&lénéjcetchl ﬂro;?a%l 0Ic, hy(ﬂ‘g allgtlc 2-hydroxypropanoic, 2-oxopropanoic,
oxalic, malonic, succinic, maleic, fumaric, malic, tartaric, 2-hydroxy-1,2,3-

propanetricarboxylic, methanesulfonic, ethanesulfonic, benzenesulfonic, 4-methyl-
benzenesulfonic, cyclohexanesulfamic, 2-hydroxybenzoic, 4-amino-2-hydroxybenzoic
and the like acids. Conversely the salt form can be converted by treatment with alkali
into the free base form.

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. Appropriate base salt forms comprise, for
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pharmaceutically acceptable or not, are included
within the anbit of the present 20 invention. The

w@barneeuti cal |y acceptabl e additi on salts asPCT/EP2006/063553

menti oned herei nabove or herei/nafter are meant to
conprise the therapeutically active non-toxic acid
addition salt forns which the conpounds of fornula

(la) or (Ib) are able to form The latter can 25

eemiple] the hhlyndamnﬁ lshles, tedhikli dndeatth alkalifembab §al1steE gn the lithium,

é&%‘iﬁﬁ‘?ﬁ&gﬁﬂ‘z‘g’ﬁ egituglc a%gﬁl%egzt aﬂ@&ﬁg n; %Ilt? CI drgamc bases, e.g.
Ipyidraoy, secrindagreaditéntiary aliphatusand‘ aromgtiqamihes sichras eetloylamine,
% % It C@Héﬂﬂm@nlg O%I%ﬁyl rfm‘ﬁr WAL RiRGsSHersf OF

rox acetic

zhrn Y lesojnss é&&wéar@me ﬂl@k@m @ipmoqhempyka%am, diiseppRydampine,

wﬁoddﬂylsm gﬁh‘(gldn{é" pRYeti@ine RbipholiAd ifiREthGlamine, triethylamine,
I.OXY-

3 fopanet ri car boxylic,.
e e B YR e ga Horzaline frebenathine,
#mtﬂyjtﬂ)—ghmma,e&uinimni-chychgcqlmﬁnleﬁ)im,esptbpmdml hydrabamine
e .

LS8 S Ginp Sl S, B A GRS, BB bl s e
lﬁy)ntvcr@@lv itleensaltviornh can lz(aconvertm by treasmentewitly agid irfto the fr@sacid
Togn compounds of fornmula (la) or (Ib) cont a| ni ng
aci di c protons_may be converted into
tIhe terpraddition salt alsorcopwprisesthe awgteméﬁola¢nt aﬁﬁhﬁen forms which the

eehpbi o‘f%ﬁmﬂ@([ﬂﬁort@b)taﬁ'@ﬂﬂmfonnwﬂxan@w@ro‘ﬁ@tﬁdhéﬁ)ﬁns are e.g.

1%8&]‘?“ C ,a |noan?13£ %bases Appropriate base salt
%ﬁ*ﬁ}oﬂa&%s 2007/ 000435 PCT/ EP2006/ 063553

-7 exanple, the ammoniumsalts, the alkali and earth

qlh%% biife Mlof?}ﬁ! éjrﬁsen?c«ﬁnc?&ﬁﬁs lrn{e éaﬂma) %oﬁg)q st %e compounds of

otaS|um nag um salts an
s?aﬂmltla @px or (@P)Q’&hﬂl‘@m loas esseveraj tertigry ingtegapn a@émq awhzaddo the
56 Ichil@f M-ogidePhati c and aromatic am nes such as
met hyl ami ne, ethylanine, propylanne, isopropylam ne,
the four butylam ne isoners, 5 dinethylam ne,

dihe tcbuipamdsexf fetingild aapaixﬁlbmrﬁ)ena}dbw@wﬂtﬁmo ke correspondmg N-
ut

di
Sl PR MRSrlefar pree o SomRtinals oS nifrpsp into it
tN-oqnda ﬁ;rharﬁalrbN apidatioo Ir¢agtine may\gehetalhebe carrind butey macting the

S e (R R Wl proghalingic F ARYEHR Afice

pr@rla@mogen@ewwwsamn@m@@wam&w hydrogerpperoxide, alkali

YAV Rartlfhlthid YBetal y&bﬂﬁesa 8 % tdiurh 'pEﬁ)debO{)&QﬁYtﬁﬁ ﬁ@ﬂo)hde
the salt form can .he converted by tre wi.t h aci

ARPTGPTIRE OF§A0Y REEPHAeSTRRY,FOTESCREFRY AGHHS SPIhass KrexapRls:
cbemneeeeboﬁemmadﬂcabﬂm@mﬂasﬁmltedemeaﬂdarbomoim asid, e.g.

}@g&lﬁ(;}oﬁéhez&e% ggﬂad IC%LI rg}(‘%a"i]ka(n @ac%s él bBergXO%CQPC ac1d

orm anp suc orns are
alkylhydroperoxides, e.g. t.butyl hydro-perox1de Sultable solvents are, for example,

water, lower alcohols, e.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones,
e.g. 2-butanone, halogenated hydrocarbons, e.g. dichloromethane, and mixtures of such
solvents.

It will be appreciated that some of the compounds of formula (Ia) and (Ib) and their
N-oxides or addition salts may contain one or more centres of chirality and exist as
stereochemically isomeric forms.
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hydrat es, al cohol ates and the |ike. 15 The N-oxide
fornms of the present conpounds are neant to conprise

wo b@7oeapdunds of formula (la) or (Ib) wherei PCDRR2006/063553

several tertiary nitrogen ato®s are oxidized to the

so-cal l ed N-oxide. 20 The conpounds of formula (Ia)

and (Ib) may be converted to the correspondi ng N

oxi de forns foll owi ng art-known procedures for

Comyinhddef eithbr fovaliar(la) ahd (IbY emd sonoof the 1ntéllnm§ia¢kecompounds
ation react| n e

Rl ity M4 B0 pRfbgkeife berdha T i S i YpioFmay tead to

fleastdy btarepthemically diffewppstoptires.e or gani ¢ or i norganic

peroxi de. Appropriate inorganic peroxides conprise,

for exanpl e, hydrogen peroxide, alkali 25 metal or

Jhe tiormn] sierpochemigally isomerisfpesd as aisesd hesejabefprerns heseinadter defines
I%ﬂ&l@@ﬁés’dilﬁldoﬁér@éﬁb&ﬁerlc ﬂmrs mﬁaﬂhs cONPARIAS oP BSrNlO@S) AHEYIb),

5o Bera ok tian st PEpalgicAl RSt degivatives may

pessesn ddﬂeésanbﬁrwmlmemneﬂ orindicated, the chemical designation of

%o&@%&ﬁd%%%ﬂ&t@@%%%19819{5%?%&3%% sq?rﬁgﬁhgﬁgaﬁglﬁ&q&r forms, said

er oxoace er oxi
enigtures, d@utagmngw gl diastersomershnd eBanticadre of the\basic smalmmlar structure.

iR Baﬁ%ﬁ’lﬁpl eo%gmw%ﬁérs ﬂlﬁ)’ﬁ{ve WER! h&l $-coffighratfond ﬁﬂﬁjutuents on

H rocarb . tol uene, ket ohe
@l‘gﬂenz cm}wéaamé y rﬁarues@%@ad&alww bava e bercthe gisyor irins-
@bﬁﬁg@mmet utnd§1 sx%dr?n%gasm@gsdafbl@mﬂs c@roha«@rm@ gdntgegen) orZ
r at e a oun
Afen g St i 3w Pond, ST GRREEE TppS R, 5, Band 7

amjwelﬂk:m\smtdaspermnmiﬂmanmhme or nore centres of

Rkl ot e Th LSRR SE Lophul TR KI e

obvienslyéntendedrionba enbeaced wathin thy seaps of el ntyﬁniucme
[ ntermsdl ate conpounds invariably have at |east two

reo enic centers in their styructure which nmay | ead
aWIngl %‘éétnome%lé?“é%%%é( Rtions ‘9’{1?}} HOSIIRPSG ‘E?é‘{eﬁﬁ %@mown

5baa1ae tceﬁiﬁrguraﬂi@f f@ pheet ]Ehah In)oldac;amﬁ RCorlfSllldﬁﬁ‘lptalsls uﬁ@fﬂled (based
e [ erel na r erl ne a { 0SS

e i D e N e A

(rafedenecenterb The cemiagurat@n ofithosdcded stemdgrtic cmteds inslicated using

%Q? eocllég 945 [R* *f Cotr'[R W Q'I*] %fei‘e Ig;‘ is a?v?%ﬁas%[)ﬁmﬁé’% a&the r?ference

ess ot rwise ntioned”’

Geneiansh iRdARd ﬂndlgaémamwah ﬁ@tSémewh@alﬁwm 18*, Sﬂ ladlcates
RestersIf %nﬁk@élﬁﬁtﬁﬂﬁ Nf sy khdipleSTARY TowebtoumBber&Pétiral fenter in the

e ai all djastereo t
ﬁo)i?qyie %aé qpa{tllgel%pgp agrf thg S ctcrllletrel§ 15%] dheesqgrgo Idgsré%{)tsor would
be specified as S-[R*,S*]. If “a” and “B” are used : the position of the highest priority
substituent on the asymmetric carbon atom in the ring system having the lowest ring

(T4

number, is arbitrarily always in the “a” position of the mean plane determined by the
ring system. The position of the highest priority substituent on the other asymmetric
carbon atom in the ring system relative to the position of the highest priority substituent
on the reference atom is denominated “a”, if it is on the same side of the mean plane
determined by the ring system, or “B”, if it is on the other side of the mean plane

determined by the ring system.

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
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In particular, stereogenic centers nmay have the R or
S-configuration; substituents on bivalent cyclic

w@ paroowBi y) saturated radi cals may have eit hePCT/RR2006/063553

cis- or trans- configuration.-9onpounds enconpassi ng
doubl e bonds can have an E (entgegen) or Z (zusanmen)
-stereochem stry at said double bond. The terns cis,
trans, R, S, E and Z 15 are well known to a person
Préfbrably less thirel (W evebintore prifiaablo adss yhainsss,ﬂem'rtﬁeﬁpaéfafabgf less

MR AR RS HOS R terti Y Bt o {2 of PR ateBlspRefp. iy W

icompoyndoof. foﬁmlllhélm) ng(IDns-forcinstandesspeacibed anfosh RO this means that
{bntl &Esesru%g’tgﬁt'iﬂl ﬁ&'ﬁﬁﬁé(oﬁi r@;ﬁ%}fﬁo absol ute
cont 1 gur

ation arep esent an Ror S
descriptor is assigned (based on Cahn-1 ngol d- Prel og

Jed¢emMpBurdslof kithe fohsulh AWpsid ('mbﬁ’ﬁ@f Bélsyilthdsired GLhe $6rm of
the .reference center. The conlae%?ratlo of the }sl,ecolnowmg

JRGEMiG GEHIESS OF pRantiomers; Whirh sin U Qp¢ gether
aeslatomptresclutidd gro&kdiires. dhe frd¢emic Sjﬁl]lpom}ﬁebbelﬂei‘ farsula (Ta) and

i‘ﬁb‘ﬂ‘@a bsepc%ﬁbéﬁe q?l%sthé 0§ %ﬁ{»rﬁdn‘fggﬁ%te% erlg{E Is{l{‘l%nﬂl? giction

. cates cen and
withq sulﬁablle chirelackb $aidh tiasteraomerinsilk éoroly iarqasubsqque separated,

? le, b§1 s&l@@ﬂde% f1M§%ﬁﬁlﬁﬁbﬁ #d e Rh&thi ghﬂaﬁ 418 liberated

| ecul e has_an con urat’i on, and the_second center

.therﬁrom by alkaliy & @&wws AN GHRS] sspara@gstaé gnantiognegig forms of the
$0an(r)]un(ﬁ*o]f teltllér foﬂmilél we) an(ﬁ(trb)alheoltiéﬁﬂqlild E:lil@nﬂﬂfgképh‘y ﬁhsﬁhﬁ a

e es | Or upsti i uen on
S B et pyrk S eacheimialy Romefie SriRatsy 315 pe derived
Ifmmbﬂ]e ,corrsspanbingpard dtgreadchemicallynisdnheic' fatmpofthe iappropfiate

os | {geo Qteﬂ% Fﬁegﬁgfﬁﬁ‘é@%‘}?&é@ BQC&Q%E’II[E’B%’S%?L% {’%ﬁﬁably ifa

@p«rceﬁc sereaisemer is deéléﬂdb smd a@mmund willersynthesigest lspstereospecific
hedtRdds \6g p}e{bafalﬁﬁn PPRbdeiRith&ts wiedPhdighs1p ehPldyt éhantlomerlcally

substit uen the reference atomis denom nat ed
ippirg ftarting FRUerRE. sane si de of the mean pl ane
determ ned by the ring system or "i6", if it is on

e .ot her s de of.,the nean t he
e S5 98 O ARl e 50 gt ¥ i et o
icnohpuset thdse ¢cdmpundsaeieithenformaladlf)and(Ibg wherelrs ¢.gran ol group is
' ' : 50 % r ef er abl
|°[é§‘§mteﬁéﬁofg‘%§}fﬁ°ng¢ W@%&W@%ﬁ'&%@] PCT/ EP2006/ 063553
-9 preferably |l ess than 10% even nore preferably |ess

tI'lh@ Bnveiftionh HIsb Bk ?ﬁﬁeﬁfdéﬁa@iv)é cbﬁ@%undsr(ﬁﬁaﬂ%cal'l‘éﬁ ’H?&Hrugs”) of the
han 1% of t he, ot hefle( i somer (s

R oA AR IO MR 26DIE B ihq IR pich ar dégraded i
ivigtta yiedd theeohipoantsakcdrifg 16 Bid) invértion. Peadeugs s usublhe(but not
%gvg?rygfgplolw%r S&Qf?(:tyaar‘g Eﬁea‘[lal‘éét Ie%gﬁoptfhaﬁ 'ﬂlee c%%%hncﬁ t§)which they are

degraded. Pro-drugs are particularly useful when the desired compound has chemical

or physical properties that make its administration difficult or inefficient. For example,
the desired compound may be only poorly soluble, it may be poorly transported across
the mucosal epithelium, or it may have an undesirably short plasma half-life. Further
discussion on pro-drugs may be found in Stella, V. J. et al., “Prodrugs”, Drug Delivery
Systems, 1985, pp. 112-176, and Drugs, 1985, 29, pp. 455-473.

Pro-drugs forms of the pharmacologically-active compounds according to the invention
will generally be compounds according to either Formula (Ia) and (Ib), the
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5 The conpounds of either fornmula (la) and (I1b) may be
synthesized in the formof racem c m xtures of

we@eanboaser s whi ch can be separated from one aPOL/RR1006/063553

following art-known resol uti-bh procedures. The

racem c conpounds of either fornula (la) and (Ib) may

be converted into the correspondi ng di astereoneric

salt forns by reaction 10 with a suitable chiral acid.

&hmadém&iaﬁy a@a@faibté &l 6r Bas¢ nadiAsesalts Hiseepfeme |stereochemlca11y
ar at

|
IO R Bl praR SR eud Rt Rafre! Sedlhy Vg BERS thereor
thiveing fan @oidtgyourl which is esteriieder ramldami r{acindwd infsuch esterified acid

g(ﬁﬁ)é ok %[g"'éﬁ@. ﬁ{%gﬁﬁquﬁ i Vol ves ?{@1 il UAf1b oyl or

one efthedollapng stalpsg a chiral stationary phase Sai d
pure stereochemcally isoneric forns may al so be
derived 15 fromthe corresponding p

stereochemcally isomerlYc fornms of thg<appropriate
starting materi & s, [ that t re@cti on occurs

st ereospeci fi cal)yn ably if \a \spgcific

stereoi somer is gesi ard conp will be

synt hesi zed by stereospecific netho of preparation.
These nethods wi Il advant ageously enpl oy

enantionerically pure starting materials. 20 The
tAaHidBRE ok Supk HoiEdeQroliR®ERRAMIIS- OCONR'R)&Fhekdh RY ligH,

R Aok f?%i'ﬁ 307k 8% bl AResLS Aoy

group is converted into a keto group (keto enol

t S
gﬁ)ﬂ v Iﬁév %@%@ﬁﬁtox Cinl kl anﬂl a?nd1ﬁ8 éﬁa} be, ()lerlv]atlsed with
tatketong lox errakdghyslyi sc}aln angoamaldv d@dmﬁ@mn@l aae@brbmqw glhigbase will
th 8rollyPéaiitt SRt ot} Kiflet?dsn d§sHoas §slufidh, vivo to yield
e conmpounds according to the invention. Pro-drugs
are usual ly (but not always) of |ower potency at the

Wh@ﬁt/erﬁﬁe@ hérein, tHeaernt N ngipdeffarigla \da) 6h(IbjTdy maast to also

ARG oDk RAL AhehRbls i pde affiof sat heit Moxide

gompe theirdsutomatic frackos or theiradreonhsmicatly asontirictfoud. t Obspecial
Is ' t

RPeHEL Bithe cSbRIROR[dimuld 4 &TTR) R RE R At pure.
across the nucosal epithelium or it may have an

WlRS iﬂtﬁ@éthg%ﬂﬂfoﬁnﬂétﬁ%ﬁﬁw'ﬁé&nﬂ inléntioh ¥R o a compound of
gISC 5’ ﬂppro drugs may be found in Stella, V. J.
ermpla (Ta~1p0p Drug Delivery Systems, 1985, pp.
112- 176, and Drugs, 1985, 29, pp. 455-473. 35

Pro-drugs forns of the pharmacol ogical ly-active
conpounds according to the invention wll generally

be conpounds according to either Fornmula (la) and

(I'b), the
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acceptabl e acid or base addition salts thereof, the

waee@reaabem cally isonmeric forns thereof, thePCT/EP2006/063553

tautoneric forns thereof and-the N-oxide forms
thereof, having an acid group which is esterified or
am dated. Included in such esterified acid groups are
groups of the forrnula -COOR', where R' is a Cl _6al kyl,
phenyl, benzyl ofR°}5 one of the followi ng groups : O X
\'ij Am dated groyps include groups of the formula -
MyRY is H Cl_6al kyl, phenyl or benzyl
Hl Cl _6al kyl, phenyl or benzyl. 10

Ing to the invention having an am no

gro e derOHati sed with1 a kggqae or an al dehyde
suchAAS -Ra Mannich base. This base
vviII| h ith first drder Kinetics in aqueous

sol ut enever used herein, the term "conpounds

or (Ib)" is nmeant to also include
their pharmaceutically acceptable acid or base
addition salts, t@é,r N-oxide forms, their tautoneric
forms or their stgreochemcally isoneric forns. O
special interesf are those conmpounds of formula (Ia)
or (Ib) V\,hich|a stereochem cally pure. 20 A first
|2|tB resti ng,,en ment of the present invention

r

tes to oynd of fornula (h 1,1) or (Ib-1) WO
2007/ 8@ N ~ )°,R4-11-t?l Yr (RAP R7 OH
4 (I.|A) r (RPI R7 OCH (Ib-1)

2

a pharmaceutically acceptable acid or base addition salt thereof, a stereochemically
isomeric form thereof, a tautomeric form thereof or a N-oxide form thereof.

A second interesting embodiment of the present invention relates to a compound of
formula (Ia-2) or (Ib-2)

(la-2)
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--RA N 3\ 5 RR NRO R$ a pharmaceutically
acceptabl e acid or base addition salt thereof, a

waee@reaabem cally isonmeric formthereof, a taPCDRRIDE063553

formthereof or a N-oxide forh-thereof. 5 A second

i nteresting enbodi nent of the present invention
relates to a conpound of formula (la-2) or (Ib-2)

(RB)r (RRp R~ OHRKR4 (la-2) \ W'\ A RB / NR2 (Re)r

fa phhnﬁd%eﬁﬁbalﬂ? aCtephibld 4did 8D bask additibh Balt thdreofy aRterédchBhically

[
P Catt Pisiry BbiogRr R Y B of & fadds am bRt
thereof, a stereochemically isoneric formthereof, a

t%ﬁﬁfe%é%ﬁﬁ%éﬁ&&lﬁf n_gp(gf the R&sé}#‘[ %eﬂﬁoﬁ Ridted 08 o8 rgroufed of

I ntere present 1 nvention

rf@qnat@@at%oa(lbrﬁ)p%und of 5 formJI a (| a-3) or (Ib-3)
(R®)

(la-3)

R8

a pharmaceutically acceptable acid or base addition salt thereof, a stereochemically
isomeric form thereof, a tautomeric form thereof or a N-oxide form thereof.

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

R! is hydrogen, halo, cyano, Ar, Het, alkyl, and alkyloxy ;

p is an integer equal to 1, 2, 3 or 4 ; in particular 1 or 2;

R’ is hydrogen, hydroxy, alkyloxy, alkyloxyalkyloxy, alkylthio or a radical of

N
8

formula wherein Y is O ;
R’ is alkyl, Ar, Ar-alkyl or Het ;
q is an integer equal to 1 or 2;

R*and R’ each independently are hydrogen, alkyl or benzyl; or
R® is hydrogen, halo or alkyl ; or
two vicinal R® radicals may be taken together to form a bivalent radical of formula
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(R6)r (Rp RT OHN-R4 (1a-3) | \ \ RS R3 NR2 (R8T
| " (RLR7 OH(Ib-3) | N~\RA R3\R5 NRO RS a

w@barneeuti cal |y acceptabl e acid or base addi PCDRPRA/063553

t hereof, a stereochemcally -l¥oneric formthereof, a
tautoneric form thereof or a N-oxide formthereof. 10
A fourth interesting enbodi nent relates to a conpound
of formula (la) or (Ib) or any subgroup thereof as
ment i oned h€HeCHb€HeCH-3s i nteresting enmbodi ment
vvhereln R .is h dro enthlalo cyano, Ar, Het, alkyl,
nd al kyl o)l&anmegeli ugfn it eger equal to 1, 2 3 or 4
R’in parti dcuysirogengr 2; R2 is hydrogen, hydroxy,

Fskyl oxy, @%@g%%ﬁg}, pxy, alkylthio or a radical of
e

Y15forrru in Y15 0; R3is alkyl, Ar,
&-al kyl ofS®¥t: 0T g is an integer equal to 1 or 2; R4

aﬁdmﬁiweac %%Mﬁﬂﬁﬁﬁgé‘ga{cﬂcﬁ@%mm{ -Ngen, al kyl o 0 tuo

SHSF i Blpear ban ke BRle ot bl B

bi val eadbon atdmcsalor@é a tyolicsharatéd Raddabitivdi3ddical having from 3 to 6

PCT/ ERZ 3384053 o% is a &%&clfc%m&ljz&léarﬁon radical having from 3 to 6
carbon atoms attached to a straight or branched saturated hydrocarbon radical
having from 1 to 6 carbon atoms ; wherein each carbon atom can be optionally
substituted with halo or hydroxy ;

Ar is a homocycle selected from the group of phenyl, naphthyl, acenaphthyl,
tetrahydronaphthyl, each homocycle optionally substituted with 1, 2 or 3
substituents, each substituent independently selected from the group of halo,
haloalkyl, cyano, alkyloxy and morpholinyl ;

Het is a monocyclic heterocycle selected from the group of N-phenoxypiperidinyl,
piperidinyl, furanyl, thienyl, pyridinyl, pyrimidinyl ; or a bicyclic heterocycle
selected from the group of benzothienyl, 2,3-dihydrobenzo[1,4]dioxinyl or
benzo[1,3]dioxolyl; each monocyclic and bicyclic heterocycle may optionally
be substituted with 1, 2 or 3 alkyl or Ar-carbonyl substituents ; and

halo is a substituent selected from the group of fluoro, chloro and bromo.

A fifth interesting embodiment relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as interesting embodiment wherein R’ is
hydrogen, halo, Ar, Het, alkyl or alkyloxy; preferably, R' is hydrogen, halo, Ar or Het,
in particular, R' is hydrogen, halo, phenyl, furanyl or piperidinyl; more prefereably, R
is halo or Het; most preferred, R! is halo, in particular bromo.

A sixth interesting embodiment relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as interesting embodiment wherein
wherein p is equal to 1; preferably wherein p is equal to 1 and R’ is other than
hydrogen.

A seventh interesting embodiment relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as interesting embodiment wherein
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r is an integer equal to 1 ; R 1is hydrogen ; R8 is
hydrogen or alkyl ; 5 RO is oxo ; or R8 and RO

wo ogebbess f orm t he radi cal - CH=CH N=; al kyl | SPEI/EP2006/063553

strai ght or branched saturat et hydrocar bon radi cal
having from1l to 6 carbon atons ; or is a cyclic
saturated hydrocarbon radical having from3 to 6

carbon atons ; or is a a cyclic saturated hydrocarbon
edrainp 1§‘Iéqdah’@ I arbsadl Rbsubstifdenids pRbedingrBitdhtsasoed of che

a st hed. satur ated hydrocarbon radi cal
ﬂ&%ﬂ"ﬁfﬂ %P%?rﬁrifefai’?%mcpglsglgﬁ 616J1torrs ; wherein each carbon
atom can be optionally substituted with halo or

r
S50 it BRSPS oy
éamrom%@pé p%msptﬂwﬁéllere}n@ Gy tn!nréﬂm& embO@mezlt ghergin R” i
15 substituents, each substituent inde tly
sel ected from the group of halo, hal oal yI, cyano,

B SRR BT o RSS! oty
nimgmnmylgnlwordﬂlq&ﬂh;o nirp prefetabiy| R fs allgyiboysty, ortalticyéthid; even

di
& é g a4 a?lyo 1 Ys g{: a{%(':ug 1&9{8?0%& n;(}Ft}})%i%frg&ylg i§ methyloxy.
2, 3- dihydrobenzo[l 4] di oxi nyl or 20

Q@Hﬁaﬁ{ ﬁate'%és% éﬁlbxhlme‘ﬁ?%‘at&%%%ﬁiﬂoﬁn@ijfo?ﬂnﬁbéc(id) Gor (Ib% or any
eterocc y optiqnall y@ be substitfuted wt 3.
Sebgroup ﬁ'yreosas mentioned hgtainbefiase ps infpsting; engwélmﬁaat WhPEelle is

subﬂtet Areiity] sigétegi g Gr bikgMehdteomionaly Qfbsfitutsd with ¢lok or o

88 ‘lg‘lﬁ’?%DHPtA i {%’p%tl nt%fa% i nﬁ%ﬁ E%Sd nﬁ?ﬂgq%@gﬁl 0xy, in

tpagicelaf RAss Grsatkybmaghthgl, ehertyd bptienatly sibstiarted tithglkyl or

%p{%@ﬁéy”?%qlﬁ@eﬁ&zﬁ[l g@ola@iy @'Hog?[ﬂf%, glrhgf%él}] RH%E L pyclohexyl,
Aszhewl n4phthyl omfupfawl,ul?e upmonaﬂmbf:@g ﬁylaﬁtlbgechwﬁhallwl and ‘wherein n

E’@@ Ei/ll prEféfa%W |R3Ci§ AP | HR& ok rif!ﬁlgnl d3Bh 8piﬁHn%ﬁ§ s@tited Wih 1 or 2
al o or

53‘?Sﬂt%rsarhab flmtue%tcpr eg%bix peing,p Ejleslﬁql?éﬁr% aﬂwi?éfm more
m@éfaﬁabhy Beihgea kadopoalkglors;, hest @s;éf&abllyaiemgra Kdi®) proferabhy R® is Ar

be
368 R R RRC AT £ 2 SR e B s patp g
Blkyyhmyt moaet)plyfemtdy,di ris papmhsdqplwlnyt ar HetaenbnRiore prafetably R is
b Ahy RS0 P 21u & PRSI tsﬁdlbf&';l?{, ‘?Ec;s't g&féa‘i;ﬁ’ {E‘%ﬁhhthyl i
mﬁga@aé rtanbﬁh@b‘?r Zananhiitl; o5 phanye Aaioflise mbodiment is R
iréirdefihg NS-aRYPOpticHRANY sikiBRREdwith halo, alkyl, haloalkyl or alkyloxy.

A tenth interesting embodiment relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as interesting embodiment wherein R* and
R’ each independently are hydrogen, alkyl or benzyl; preferably hydrogen or alkyl, in
particular hydrogen or C; 4alkyl; more preferably C;4alkyl; most preferably methyl.

An eleventh interesting embodiment relates to a compound of formula (Ia) or (Ib) or
any subgroup thereof as mentioned hereinbefore as interesting embodiment wherein R*
and R’ together and including the N to which they are attached may form a radical
selected from the group of pyrrolidinyl, 2-pyrrolinyl, 3-pyrrolinyl, pyrrolyl,
imidazolidinyl, pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl, imidazolyl, pyrazolyl,
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WO 2007/ 000435 PCT/ EP2006/ 063553 -14 wherein p is
equal to 1 and said Rl substituent is placed in

w@om7oomEss 5, 6 or 7 of the quinoline ring; pre¢EERING063553

in position 6. An eighth intel®sting enbodi nent
relates to a conmpound of fornula (la) or (lIb) or any
5 subgroup thereof as nentioned herei nbefore as

i nteresting enbodi nent wherein R2 is Y hydrogen,

ah&y)ll}d)(pip@ﬁdlﬂﬂ'lkp’jﬂdimﬂ Piperazih gl pylﬁdlazﬁ‘fyl fpyhlfﬁiﬂﬁhyl pyrazmyl

?EZEI]; ,:1215%1){18]6155 anéﬁln?lildraq?@éw;x tg%l @4)’()&(%}15 1%?eo(f< %g@ g‘]gyl halo,

meloalkyt, élfyéroabl alkdbky;laminq, manop ar tiatkylaaming) alkiethioy ladkyygxyalkyl,

K 0,
etPg)ét VA E)%gmggmla ﬁ)r%fﬁlﬂ tgséﬁ%doﬂa (?eﬁfef‘ Nl d1nc1fud1ng the N to
thay prezpftaghed(may) fosm agnagicalsglsgied dis mnﬁ@r%@}fp @fpyrrolidinyl,

riﬁmawm hﬁy‘rﬁidlﬂﬁfy@ r;ﬁp@ﬁlnhy] p&azih{Iy
oL orelin S %hwk Fh%lfo Eélgéi&ﬂsh%aé%t@wloxm

tahtio, Sndast ot dielklylaptiad, cdllaiihyo, Alkyluxyalkith Ialkylthiohudyl or pyrimidinyl;

43l 5 ' i:
TR AR Sl g A R0 PPyt B 3) ke may
formah kadicak yeleqigd framrthe graupef pymolijinylopipeydinyl, plperazmyl
A T S e ey W*"da“‘ﬂ
@WXXJ llgyloxy, giningh dnqaon opdial lqlaeme?, aikylﬁmfa yplky
laﬂcy&hloal'ﬂ?,'l oﬂlbyrﬁ%mﬁiyﬂ( )Qveltl ﬁﬂﬁélﬂl‘éfﬁra‘tﬂ &tﬁ %hdSthbﬁ)fgbﬂh?ﬂ &l b1|nc1ud1ng
subs nt s ubstitu ef era
Bl 840 s bty 18 Pl i ot Byndiy Selsisbd RopP b6 Ry
lpgrrnlgdlayh plperidinyh Ipiperariny] omowtpholiefle optidnallp substitided with alkyl,
gﬁ, mpﬁl ﬁ&gp@k%kyllﬁ%lh Ar 20 or Het, each optionally

sub | tu?ed W substituents selected from
hal o or al kyloxy; nore preferably, R3 is naphthyl,

Wﬁﬁﬁlﬁh HierbRing ARt SelREE fdea{ @&hp(o&ia of ?onﬂ'ﬂ@@ﬁﬁml (Ib) or any

yl d I
Ev@&qem @a}/ rO%Eegsl %ﬂ%ﬁ@ﬁ% e%%e a@ﬁ%ﬁ%@mﬁmmm R®is
Oy dedgi, mintym,,\,dlkylo;ty, mhwlAr ﬂmamﬁnarrk ek hydregexﬁ hbloghlkploky, alkyl

ent,i n tLo ti,t ut ed
F iy pEE AT She R ufth IS PR, RS YaroEg L
mﬂqy@wslrlha@ awho picherably s R iathgdrogen arham;pmmprerférredR is
Lgalrpg (Ia) or (Ib) or any subgroup thereof as
foned hereinbefore as interesting enbodi nent
wherein R4 and R5 each independently are hydrogen,

A Hyttecdth 1&3&'ﬂgs‘tﬁhg eﬁib@&ﬁie%bire\lat%/t@ra%@dboﬁﬁd af forulal (Ta) or (Ib) or
n.or 4al K npre prefera

artl cul ar _h J

& aghg{g,qp thf%g{’ %‘{081} long 91‘6}«]3@(3@? as iggeroghing Qaltn%/f’”t wherein r is
|1rﬁr9r eaiféralgyendbdi ment relates to a conpound of
forrrula(la) or (1b) or

A fourteenth interesting embodiment relates to a compound of formula (Ia) or (Ib) or
any subgroup thereof as mentioned hereinbefore as interesting embodiment wherein R’
is hydrogen or methyl; preferably R is hydrogen.

A fifteenth interesting embodiment relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as interesting embodiment wherein, for
compounds according to Formula (Ib) only, R® is alkyl, preferably methyl, and R is
oxygen.
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any subgroup thereof as nentioned hereinbefore as
i nteresting enbodi nent wherein R4 and R5 together and

WO pdi4ay the N to which they are attached nepCT/BPII0&@063553

radi cal selected fromthe gr¥up of pyrrolidinyl,
2-pyrrolinyl, 3-pyrrolinyl, pyrrolyl, 35

i m dazolidinyl, pyrazolidinyl, 2-imdazolinyl,
2-pyrazolinyl, imdazolyl, pyrazolyl, WO 2007/000435
Mﬁﬁ%ﬁ@ﬁk&@ﬁ@&nbodlﬁeﬁﬂ reR¥Sliy b coﬂp@@fd ¢fifosthula (Ta) or (Ib) or any

%éligglggﬁll%n%lefe& 'flﬁ%rgg hef%%ﬁt g‘? %II% ﬁergﬁ%\é "Bl wherein the
tehinpowndois @l dompbyundadcoutieg toyfosulst(fa)ut ed with al kyl ,

hal o, hal oal kyl, hydroxy, al kyl oxy, am no, nono- or
di al kyl am no, aIkyIthlo al kyl oxyal kyl

A\ seyeRtResh idsTesting ffssﬂ?qdwmtﬁylates e @ﬁ@nawgd aRdorzma (e) or (Ib) or
taAgSH 6u1ﬁt'hgrebﬂ£d Iﬁgﬁtﬁﬁhe& h@rembbﬂ)réay\ﬁit&ébtfh B@ybdt#nent wherein

attached sel.ect.ed fro the group of

S9F PEIoE: AoAferably RiGab G rifbgne oG Eom 4,

R pehydiog’gﬂ halp] glkylaAr loyHct hpgrtichlamytdreges, halo Ci.alkyl, phenyl,
tut

AP A SSRGS S B

@Fall;kyl am no, al kyI t hi o al kyl oxyal kyl , al kyl t hi oal kyI

or pyrimdinyl; nore preferably B4 d R5 toget her

and including the Nto which they ale a tached may 10
fgrma radical selected fromthe gr

;Rm dkylarmalkyliioera mdiepl of forpelpazi ny , I?Fﬁfe'gqb&' aliyloxy or
1§ 1thiv, rﬁ&lﬂiui (%L;hlkymgzlo@ @_42!1]}[y]ﬂﬁb'st i tuted VVI th

%ﬁ alkéﬂfr] aofé?tkaf i Ry ‘%Y : i lﬂ{ﬁldﬁ hqg)’l phenyl

apkignallyisobdtityted evithpayiyil ot dikploixy, Eyviinyidreazqii sﬂmoadﬂlyy -CH,-

TR AR S R Mgl by b

g\ﬂml;t}lt@dwltb agilrastlivdiersin nipP peti di nyl , pi perazinyl or
REE PDbd YA aﬁeﬁlhpp@{hy substituted with alkyl, amino

i O MR T LNA L R—

(@: Ralk gl oﬁny subgroup thereof as nenti oned

Egr ei g?g er gmi(mc t&/‘f" @Eg? Vﬁﬁ‘gl? rég%}eﬁ ac{leﬁi 8 hfical

lsalmtﬂd: fﬂoarthﬁt@row dfyatrrobidinyl, bigetdingl, ipjdecazyny] at toprphodinyl,
P lg% %/étﬁggh Wi ﬂgﬁ%gﬁh@%ﬁﬁﬁ(ﬁﬁyﬁéﬂﬁw o o or hal o;

r?orl%hﬂk@g@s halpyal kﬁexy, @pthvallb Subﬁ"ﬁ ed with alkyloxy;
éi“éﬁb dF%fgeh%r hslmdﬁl@fbeﬁefe;’a”mﬁhydfbg&leent h interesting

Iatesto conpound of formula (la) or
(risosquafma%fg% iU Bner oo - ae went | onod |

REriehydregam: € as i nteresting enbodi ment whereinr is 1
or 2; preferably r is 1. A fourteenth interesting

enbodi nent relates to a conmpound of fornula (la) or
(Argighteenth interesting embodiment is the use of a compound of formula (Ia) or (Ib)

or any subgroup thereof as mentioned hereinbefore as interesting embodiment for the
manufacture of a medicament for the treatment of an infection with a gram-positive
and/or a gram-negative bacterium.

A nineteenth interesting embodiment is the use of a compound of formula (Ia) or (Ib) or
any subgroup thereof as mentioned hereinbefore as interesting embodiment for the
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30 any subgroup thereof as nentioned herei nbefore as
i nteresting enbodi nent wherein R7 i s hydrogen or

woredonpbo43pr ef erably R7 is hydro A fifteentPCT/EP2006/063553

i nteresting enbodi nent relateh-to a conpound of
formula (la) or (Ib) or any subgroup thereof as
nmenti oned herei nbefore as interesting enbodi nent
wherein, for 35 conpounds according to Fornmula (IDb)
Oﬂidn)dfacﬁ&e bfa alelichmefitrfof theatehymdiie bht inf&sidn RAthi Sgram-positive
g?é? WO 2007/ 000435 PCT/ EP2006/ 063553 -16 A

é‘é th interesting enbodi nent relates to a conpound
of formula (la) or (Ib) or any subgroup thereof as

Rﬁén‘ﬁ qﬂﬁ?ersﬁh Qlﬁgg(gﬁleﬁlsls i 1%@ %? Eﬂc}e‘"k%n?{mg@ MI'mula (Ta) or (Ib)

erel n

fop pRYISUDETqUR) thersolasgaendion h‘irﬁm ﬁfioaer @slpterﬂjtlagra@hp@ﬁwm for the
ﬁl@e{n@fa%ﬁlré f &nfeaitRRbRfoPthetREMMEN of ARinf@ftioh Mith PEramPhbgative

gPoup t hereof as nentioned herei nbefore as
ﬂg: W8t i ng enmbodi nent wherein one or nore,

preferabl y all, of the foll ow ng defi niti ons apply :
%18416% gygﬁl%'i ﬂ‘xg?q‘gstm%%nﬁié)flﬂ%%% StllqlA{lseioJ;f oarrlpé)n fl%ﬂ’&r}n%ﬂll (ﬂ) or (Ib)

o prY Subigroup; thgp@ﬁ @na@itgonedhqzrgmhgﬂom @srlntqeqstlng pmbodiment for the
Ql?anhfa‘éﬁlr@ bf PhRRERaMEnt B ﬁl@ﬂeatrﬂ&lt Bf a‘béoterﬁ?lﬁfﬁﬁ:tﬁinWlll&é}i the

1o or a radical of formula ; preferab
ap@pwfofpm&a K@ enilb) hasp IGar Tile S et aggins g l@yﬁtdzpy bagterium,
Gh pélrﬁuﬂ)df ] Qiaﬁl-pﬁftwesba%btkﬁﬁin pl%fer ta, ICAY < b ki¥n] Oore preferably a

ngol oh&?(/w tbﬁﬂ) art g%%ﬁquglm gesc EBQ@F%‘J RGN

pyri di nyl, benzo[ 1, 3] di oxol ylI , CH2 15 (CH2) " R3a

SRS, A cﬁm@‘onaf?’?* éﬁlagg D %iﬁﬁbﬁ%ﬂ? pegfas
mtm@irleﬂrﬁnhe PEe a3 ltb‘fﬁreitlngqem qd1mgnt0the3em11 kel? u:m@ﬂeats
bl%lkgl’ ngﬁﬁgﬁrﬁﬁy@gﬁk%,]ndependent ly are hydr ogen,

or benzyl, 1n particular hydrogen or O _4alkyl;
or 20 R4 and R5 together and including the N to which
tPheferred eorapdundb et skrRerd Fronathedallowinglh ect ed fromthe
group of pyrrolidinyl, piperidinyl, piperazinyl or

nmor phol i nyl ptional ly substijtuted wth
nono-or di (p | )am no; R6 is hydrogen, ha
aIkonxy, a or pheny| optionally subst
hydr ogen 9L hal o; nore
25T 1S equa . ;




R7 is hydrogen. An eighteenth interesting enbodi nent

is the use of a conpound of fornula (la) or (Ib) or
waey7sulags oup t hereof as nentioned herei nbef or BCEHEP2006/063553

i nteresting embodi ment for thE- 30 manufacture of a

medi canent for the treatnment of an infection with a

gram positive and/or a gramnegative bacterium A

nineteenth interesti ng enmbodinment is the use of a
conpound of mula (la) or (1b) or any s
t her eof as i oned herei nbefgore as interg
t e WO 2007/ 0004

enbodl msnt
the treatne gf an infection wthagram
bacterium A Wty first intenesting enboy
thre use of _a cgnpQune ornulja (la) or (
1\/Entl oned her ei nbef
e for the ARG &
medi cament fo| ht ment off a I
wherein the ‘conpound of fornulja (I ay orN(II
1C90 < 15 gl/m against at |east one bacterilum

particul ar @lpositive bacetrium preferably a

| C90 < 10 | nore preferably a 1C90 < m; the

| C90 val ue T gﬂd as |descri bed he Ilq
5 unds Hf fornul a _
g]% her eof  ag B i fhey N
her : ting enbodi

"al FNpr & 6al kyl , |nore preflral

a - 4al kyl . 2o| .
thefollovvlng:Br\\(}I(}| \
I/ V' \ OHBr OH Br
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WD 2007/ 000435 PCT/ EP2006/ 063553 -18
aNOCL OHBr NOH N O Br

Br Br N N O ECT NeCX/BP20B6/063553

O oHBr \ \ N\ \ NI

CT/ EP2006/ 063553 -19 Cl1 C1

a pharmaceutically acceptable acid or base addition salt thereof, a stereochemically

isomeric form thereof, a tautomeric form thereof or a N-oxide form thereof.

Especially preferred compounds are compound 17, 24, 25, 23, 20, 22, 18, 21, 19, 44,
50, 48,47, 51, 163, 164, 70, 107, 103, 53, 159, 75, 74, 173, 158, 72, 82 and 83,
especially compounds 163, 164, 70, 107, 103, 53, 159, 75, 74, 173, 158, 72, 82 and 83,
(see the Tables hereinbelow), a pharmaceutically acceptable acid or base addition salt
thereof, a stereochemically isomeric form thereof, a tautomeric form thereof or a N-
oxide form thereof.

The present invention also relates to any one compound out of Tables 1 to 8

hereinbelow.

The present invention also relates to a compound selected from :



Br NNOBr OCHN NOO-\ OH Br N / Br \' \ CHNI
/| NO NOI & OH Ol v\ / 1\ Na

w@barneeuti cal |y acceptabl e acid or base addi PCDRPRA/063553
t hereof, a stereochemcally -2&Goneric formthereof, a
tautonmeric formthereof or a N-oxide formthereof.
Especially preferred conpounds are conpound 17, 24,
25, 23, 20, 22, 18, 21, 19, 44, 5 50, 48, 47, 51, 163,
164, 70, 107, 103, 53, 1B9 75, 74, 173, 158, 72, 82
and 83, especially conph ds 163, 164, 70, 107, 103,
53, 159, 75, 74, 173, 158, .J 82 and| 83, (see the
Tabl es her ei nbel 6\ 4 Boeuti-cal k- accept abl e
acid or base addif\
st ereochem cal | y;Ssererys f o

gof , a tautoneric

formthereof or a N o'\}‘i def f eieof . 10 The
present invention also relates toanyRone conpound out
of Tabges 1 OVehyslddBaaR €sent i nvention
al so rel ates :
2p07/ 000435 | 6 7 N
XXs1H/ /| R @ch, 0] B
6-Br H o) (A1)
6-Br H o) (A2)
6-Br H o) (B2)
6-Br H S (B)
6-Br OCH; o) (A)
6-Br OCH, o) (B)
5-Br OCH, o) (B)
7-Br OCH; o) (B)
6-Br Br 8] (A)
H OCH, o) (A)
6-[2-furanyl] H o) (A)
6-[2-furanyl] H o) (B)
6-Br Br O (B)
6-Br H o) (B1)
6-phenyl H 8) (A)
6-phenyl H O (B)
5-Br OCH, o) (A)
6-Br H S (A)
7-Br OCH; o) (A)
H H o) (A)
H H o) B)
7-Br H o) (B)
7-Br H 0 (A)
5-Br H 0 (A)
5-Br H 0 (B)




R R X Physi cal

data and stereochemistry H OCH3 0 (B)

6-Br HO (Al) 6-Br HO (A2) 6-Br HO (B2) 6-Br HS
w@ B)o7/0@48 OCH3 0 (A) 6-Br OCH3 0 (B) 5-Br QEFBEPR200&B)63553

7-Br OCH3 O (B)

6-Br Br 0 (A}JI-H OCH3 0 (A) 6-[2-fura
nyl] HO (A 6-[2-furanyl] HO B) 6-Br

Br 0 (B)

6-Br HO (BlI) 6-phenyl HO A) 6-phenyl HO (B) 5-Br

OCH3 0 (A) 6-Br

HL S A

HO (B) 7-Br HO (B) 7-Br
HO (B) WD 2007/ 000435 PCT/
3

D06/ 063553

7-Br OCH3 0 (A) HHO (A H
™y (A) 5-Br HO (A) 5-Br

-21 R5 4 OH

R! R’ R’ X | Physical data
salt/melting points and
stereochemistry

6-Br H H S (B)

6-Br H H S (A)
6-[3-pyridinyl] H H @) (A)
6-[3-pyridinyl] | H | H | O B)

6-Br 3F | 5F | O (A)

6-Br 3-F 5-F 8) B)

6-Br 2-F | 5-F 0] B)

6-Br 2F | 5F | 0O (A)

Br: oH N—
O x
N” o Ar
I
Ar Physical data

salt/melting points and stereochemistry

I:[% )

o

T "
o

3-pyridinyl (A

3-pyridinyl (B)

a pharmaceutically acceptable acid or base addition salt thereof, a stereochemically

isomeric form thereof, a tautomeric form thereof or a N-oxide form thereof.



6223 78Ni RR 435 RR R2R3 X Physical data
salt/nmelting points and stereocheinistry 6-Br HH S
w@ B)7/0@4 HHI1 S (A -[3-pyridinyl] HH O (R)T/EP2006/063553

-[3-pyridinyl] HHO (B) 6-Br23-F 5-F 0 (A) 6-Br 3-F

0 (B) 6-Br 2-F 5-F0 (B) 6-Br 2-F 5-F0 (A O
Br NOA 5 Ar Physical data salt/neltin points and
stereochemstry (A ~ O (B) 3-pyridinyl (A ....
3- pyrldlnyl (B) a pharnaceutically acceptabl e acid or

ion s ereoche
R3S 'the,nmen e

g—r

EF

i cal
N- oxi de for ereof V\D 2007/ 000435 PCT/ | ®06/ 063553
the present invention als@

-22 Especia el ates to

a conmpound sefl g4t ed fron1
Br Br

a pharmaceutically acceptable acid or base addition salt thereof, a tautomeric form

thereof or a N-oxide form thereof.

The present invention also relates to a compound selected from

(dia A)




Br SOHBr ROHN NONOB SOHBr \HN NONO
1"0 a pharmaceutically acceptable acid or base

wa@odai7oomss salt thereof, a tautoneric form thereDEPDNG6/63553
N-oxi de formthereof. 5 The p?¥sent invention also
relates to a conpound selected fromCL OHA NI / Ol

\'\ Q Br 0H NOO B) UN (B2) CLH OHBr OHN Br
NOl NO(Bl) (dia A W) 2007/000435

PCT/ EP20pER§63553 -23- NH Br OH N Br NJ NON O
(dia b)

Br Br

(dia A) (dia A)

a pharmaceutically acceptable acid or base addition salt thereof, a tautomeric form
thereof or a N-oxide form thereof.
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OHHOHBr NN1I/ NC(diaB) (Bl) CLCL / I \ Br
OHHI NOBr 0HNNo (diaB) (diaB) O-\ / cli O

wa@eooooBss OH N/ NONOI / \ (B2) (dia A QCIEPI06/063553

\\V\' N Br NOI' \ NONOMiaA (diaA a
pharmaceutically acceptable acid or base addition salt
thereof, a tautoneric form thereof or a N-oxide form
t hereof. WD 2007/ 000435 PCT/ EP2006/ 063553 -24

Prefbabhb the, colrtpoundopfarndladia)iod () isca fdradulardidstdoibemer
RSB SDEDRE SRSk IRA bk bRl of
f(w oui(Th) hasitep chiral(deblersthss means it thel coomoned & & facemic mixture of
MERAAES ] A (SIRYGnSATTRUE dr b FacBmi@nEHIE oFRE i ®) Hd (S,5)
enantiomer. Hereinafter, the racemic mixtures of 2 enantiomers are indicated as
diastereoisomer 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, Bl
or B2. Whether the enantiomer is indicated as A1, A2, B1 or B2 depends on whether it
is isolated first or second in the synthesis protocol.

The compounds of formula (Ia) or (Ib) can be prepared according to the methods
described in WO 2004/011436, which is incorporated herein by reference.

In general, the compounds according to the invention can be prepared by a succession
of steps, each of which is known to the skilled person.

In particular, the compounds according to formula (Ia) can be prepared by reacting an
intermediate compound of formula (II) with an intermediate compound of formula (III)

according to the following reaction scheme (1a) :

Scheme 1a

0
3
. R\ﬂ/\/(CHZ){ rd — (3

(D) (IID)

using n-BuLi in the presence of a suitable solvent, such as for example tetrahydrofuran,
and a suitable base, such as for example diisopropyl amine, wherein all variables are
defined as in formula (Ia). Stirring may enhance the rate of the reaction. The reaction
may conveniently be carried out at a temperature ranging between —20 and —70°C.



10

15

20

the (R'S) and (S, R) enantionmers or a racem c mxture
of the (R R and (S, S) 5 enantioner. Hereinafter, the

WO a@e/00@33n xtures of 2 enantioners are indi catBCI/EB2006/063553

di ast ereoi soner A or B. Weth&- the racemic mxture 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 conpound of fornula

(Tha sadé réakction pocedupatn baised tesyatlidsDetiitefniadigésoottfomhhly (I-b).
free of the other enantioners). In case the conpound

of formula (la) or 10 (Ib) has two chiral centers
tQvinsporadsnaf fotmala (lag canalpobaprepared hecofdingiq the $olR)wing reaction

GEheRle B (S, S) enantiomer. Hereinafter, said
particul ar enantioners are indicated as Al, A2, Bl or
B2. Whether the enanti omer S¢hemenh cated as A, A2, Bl

or B2 depends @i whether it is isolated firstR%r

second in the gynthesis protocol. 15 The conpounds of
formula (I (Ib) can be pyepared accor(f
met hods I bed in WO B804/011436, whi.c '
i(RYgor por &’ ein by refefencdRMn ge er a , olyhe

co ioMgqt 0 t ME TNVENL | ORQ3P Q| effbled .  NRR®
by of &t epsgogach of @@ khpwn WA
t he § ounds

|gzel?sson. 20 In particula :
accordi ng to~fornula (la) can be prepared by reacting
mtgpedlate conpound of formula (lgk) W th an
|nterrrE|ate conpound of fornula ( III; accordlngto
twherdin pll yaxiatdesrase as defimed hiawsinabpyen) In:sc h an intermxgliate of

(5¥hiuta Fﬁ/l) Wﬁ@em 1@ IQ)r(Wrea&t%tﬂ%) nnW%r séﬂo Amine
|| usi n n-Buli_jn the presence of ﬂgﬁgble

&Bﬂ%“ dhtin ﬂaqp,rﬁseage piot sutahiorsetel XSétSP%lh%ﬁ%P 28Fs,
Eﬁb@@lyﬁn lﬁikslﬁ*eseﬁb%{if;e Dsecbad caaqyiftm;cﬁ tﬁﬁsﬂelaﬁa?(g[z) 3sh|c1au 1}@2 gxample
Foiis ot Bl ¥ bl Bedpl Hich s LF bR Sy im o
seitablé srivai, sualy a<fonexampla tétyahpdrofiaan amdlarpalcola, eag. methanol, in
SBOFsabY S ECRR LB AR r SRR ABfigd Bentfde, This resction i

preferablyrdone dor iptermedigtes of ymuladEY )y wherping isddi at es of

formula (1-b). Conpounds of fornula (la) can also be
to the foll ti
%O%Ep ] e&ls oafc f‘(:) | I21%) ca(t)n alsoe be Srepgr\émdg cog' ﬁg toI t%g following reaction

scheme 1¢:

Scheme 1¢

v) (la)
wherein all variables are as defined hereinabove. In scheme 1¢, an intermediate of
formula (V) wherein W, represents a suitable leaving group, such as for example halo,
e.g. chloro or bromo, is reacted with a suitable primary or secondary amine HNR*R®.

The same reaction procedure can be used to synthesize intermediates of formula (I-b).



schene Ib: 5 Scherme Ib (R6), (R6), | R4 (Rl)p R7 /
HN-R5 (Rl)p R7 OH OH (CH2)4 NRAR5S (CHA / R3 CO, Hz R3
woRR200482 (1V) (la) wherein all variabl es aP@r/BB2006/063553

defined herei nabove. In schem-lb, an intermediate of
formula (1V) wherein qis O, 1 or 2, is reacted with a
primary or secondary amne HNR4RS in the presence of

a suitable catalyst, such as for exanple Rh(cod)2BF4,

10 optionally in the presence of a second cat al yst

h f
(18 s HEEHETS o5 e 134T adiie ' Pp SRR ot G 3ha Wity are
exrmppirels Xbatapheither commercialiyt avbilabls of meypbe pmpmdascdrdllng to
ESAVERY Endl FEAcBON AR e HRAIE Bl 38 Ble ar€ 1 DRI
éntesypadiatc cempetnds af formmiy Gl-pldadtidmaysbe pprared agspifing to the

dOMAving FedchbesdmRMeqdRs of fornula (I'V) wherein q is 1.

15 Conpounds of formula (I%z!can al so be prepared
according to the foll ow ng on schene 1 c:

Schene 1 ¢ (Re)r (RO)r (R)p R7T OH (Rl)p R7 OH \\ \
(CH2) grHh) \ (CH2\@ NNR4 R3 W2 R3 \®Rp NR2 NR2 (V)

(la) 20\whergi,n aN vari ahl es age as\defi ned =)
her ei na . In,s cyo an_inter i atjp of '
represents a a ng

—

formul a wher ei
group, such as for exanple halo, e.g. cHl oro
bronmo, L reacted wi t(gs a suitable pri mary{r secondary

am ne 4R5. The s reacti on procedurg ®@an be used
to synt ' |
2007/ 00

dlat of.(f or mgha (1 -yb) V\Ds
/| E 6/ ON Mk (R
0-Cygalkyl O-C,galkyl
/ /
(02)

(R‘*)r

R' & (R)
R"), R®), v / ©3)
\ S A

s

N |
& Z (d)
S-Cqgalkyl (c4)
R Y R,
(11-b)
l\\ AN | \/
P & P
N 2a
NR““)(alkyl)
(I1-c)
R") (R%,
oY
S N/ S

(1-d)
wherein all variables are defined as in formula (Ia). Reaction scheme (2) comprises
step (a) in which an appropriately substituted aniline is reacted with an appropriate
acylchloride such as 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 (POCl; ) in the presence
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-26 The starting materials and the internedi ate
compounds of fornula (I1) and (l111) are conpounds

w0 bav/oersss ei t her conmerci ally avail abl e or mayP@EEP2006/063553

prepared according to convendT-onal reaction
procedures generally known in the art. For exanple, 5
i ntermedi ate conpounds of fornmula (11-a) to (I1-d) nmay
be prepared according to the follow ng reaction

oF MeN®ElirhethylfGetaeiige QVilsmidier(MRack forfylation iEllloxlvhd by cyclization).

(1 ek g cpighiontly o et hEa 43 oplatry raniing et 2t room
(tdrnpeaatufd and(refl®) tempeRyyre R6) nextRjep (C13)a specific Ri(grbup, wherein
%fo? 5&{ &i 3} 69&%% r&dé%}l Rs éﬁgﬂﬁce %3@&8?@%& Iri(aEdlate
ap@p inj shepr @) ithaO (¢1a5ﬁ1ky}:@db@ Pepsenge 9é gsuitable solvent,
GRS ﬁ‘af?éx amffle BICRE, falllyl! TheiteimcAhteEdthsimd dbfined in step (b)

substituted aniline is reacted with ar}leﬁggrg ate 1

S8 pIse pp coRdeTiEd o 48 l%erﬁl‘?gm FBRRUgHyyhe T examplc a

& foalkpitltib exdiex bp rexotion withSHC{NHIR inthe presence of a suitable solvent,
Rad %?a?@‘i@%?&l%@ﬁﬁ”é’ é HURBT {8 (c129) FoliGwRd B EhERoPvith

a sul'ta ase
Cisalkyl-I in the presence of a suitable base, such as for example K,CO; and a suitable

solvent, such as for example 2-propanone. The intermediate compound obtained in

step (b) can also be converted into an intermediate compound 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 compound obtained in step (b) can also be converted into an intermediate
compound wherein R? is alkyloxyalkyloxy optionally substituted with alkyloxy, said R
being represented by R*®, by reaction with alkyloxyalkylOH optionally substituted with
alkyloxy in the presence of NaH and a suitable solvent, such as for example
tetrahydrofuran (step (c-4)).

Intermediate compounds according to formula (II-e) 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 a substituted 3-phenylpropionaldehyde in the presence of a suitable base
such as sodium hydroxide (Pfitzinger reaction), after which the carboxylic acid
compound in a next step (b) is decarboxylated at high temperature in the presence of a
suitable reaction-inert solvent such as diphenylether.

Scheme 3
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triethylamne and a suitable reaction-inert solvent,
such as nethyl ene chloride or ethylene dichloride.

wab@7neasi i on may conveniently be carried out BECT/BP2006/063553

tenperature 15 rangi ng bet wee?8-room t enper ature and

reflux tenperature. In a next step (b) the adduct

obtained in step (a) is reacted wi th phosphoryl

chl oride (POC13) in the presence WO 2007/ 000435

RR™. EP2006/ 063553R®): 27 of N, ) di met hyl f @&

(\i T smeigr- Haack ol la wed b¥ cyclilzation).
o ad ;

' XA a next step (c-1)3
R2-group\ wherein R2 is for exanple a Cl_6al kyljoxy

radi cal Ps introduced by reacting the internmedidte 5
conmpound obtained in step (b) with -0-Cl. 6al kyl i Pt he
presence of a suitable solvent, such ﬁ)pfor exdnpl e (R,
HO- d _6al kyl . The internedi at e conpound\obtained in

step (b) can also be converted into ang ra A
conmpound wherein R2 is for exanple a al kyl thio

radi cal by reaction with S=C(NH2)2 i n t Refregénce o

a suitable solvent, such as for exanple an al cohol,

e.g. ethanol (step (c-2)) followed by reaction with 10

G _6alkyl-1 in the presence of a suitable base(l-such

as for exanple K2C03 and a suitable solvent, such as

for exanpl e 2-propanone. The internedi ate conmpound

dbis givident that in ¢hecoregbingzad imthedoBewingreastives] thenteactzom products

(FAPITRABA RGP RURINIRIRAT o 1 ooDTRHIR ot sccoding
demethedelogies gepgrally\kawenin the ) spch s exieachion seyftadlizstion and
%Hfdnid%gtiaﬁ}f% GI& is%ﬁﬁbr?&i({eﬁf th@tiﬁ%ﬁﬂiitoﬁ p@&luﬁﬁs&h&t?xi@ in more than one
carponat e,. an a ul sol.ven Su as I, exa e
G e apd FoBRToR e Thirpiy RLARSwR MebRB
phattizulae greparative phrohjatapzaphy) soh e preparativé HRLO tliran

St g{j Jgé%?@%#@%st%?ﬂ%@gﬁgﬁa@?iﬁé%%éh%%%%%%g%o be
pineddiyt eetsyiticald luidyChrematogtaphyd $HC)al kyl oxyal kyl OH

optionally substituted with alkyloxy in the presence
of NaH and a suitabl e solvent, such as for_ exanmple 20

e inferpendiate compeunds of fasmupla (I1T) are spmpgpndsdhat rethees
?Gﬁl?{eﬂéiﬂ%y ii\.%ilﬁmé Y hﬁy(b{e !pT@aIdﬂﬁdCc&ﬁh%rt@ r&%ﬁﬁti@ﬁzﬂ QEatHiog

0 e 0 ng rea 1 O chene retn i1 n a
fockfiies eherdt) iR B T oF S Pl btepi R Somibufias of
femuatle dI)nady be pedased dcadomthgYo phefollopingpicactmindsehgmie (4)n
the presence of a suitabl e§aﬁ%§e425 such as sodi um

hydr oxi de (Pfitzinger reac after which the
carboxylic acid conpound in a next step (b) is

dgcaranyJ\at}@ky@g hi gh temperature in $he presgnce of
& stitabl &7 eachdof- qeer\lbol\v,en@”zQuch gs R~
di phenyl et her. cl

N/R“
\R5

(i
Reaction scheme (4) comprises step (a) in which R?, for instance an appropriately
substituted Ar, in particular an appropriately substituted phenyl or naphthyl, is reacted
by Friedel-Craft reaction with an appropriate acylchloride such as 5-chlorovaleryl
chloride or 4-chlorobutyryl chloride, in the presence of a suitable Lewis acid, such as
for example AICl;, FeCls, SnClL, TiCly or ZnCl, and a suitable reaction-inert solvent,
such as methylene chloride or ethylene dichloride. The reaction may conveniently be
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)p (R6 O (Rp OH (R6), H(a) CEN\rb N O (b) (Rp

W@ R®Yn000485 (11-€) It is evident that in the foPenyBPI¥g6/063553

and in the follow ng reactiondd- the reaction products

may be isolated fromthe reaction nmediumand, if

necessary, further purified according to

nmet hodol ogi es generally known in the art, such as

¥irled ©ut S tempyRtiat rangaig bww@emo&na&hpmﬁmarmbﬂux témperature.

s further.evident that i.on rod
2 P (5 4 B o Sr (-BRRRDS PubhBeedRy il i rlimediate
fcompouttbobtaineddinstep (Y withavprinag lon sepopdary aminegdNRi R 1iingthe
@Eﬁ%gﬁ{eq;f'a Kitd1E QORERIARR I&X gllﬂ 1%53 Blofifdfe 24 dLsuitabe base,
I ra chronato raphy Bl Grastereol soners or
iSHelt asi fanexangy Oerer s can aI so be obtained by
Supercriti cal FI uid Chrorrat ography (SFC). 10 The

s e G RPPOA AL Fala T TpaY plsh bk PEerRpepging to the

o keing deaatiow Schenge Y : conventl onal reaction
procedures generally knovvn art. For exanple,
[ ntermsdl ate conpoun ssggmﬁa (111) gay be o

pr €| to—t-he tQlflawi ngew,gacti-on- (CHZ)q
13 " horre 4 &) B oS o e

@3 Cl ~~( (b0 R+ \C (a)
R3,j, " /( )q R3,,~(CH2)g \A N R4 R5 (|||)1
(V) (©
Ra\ﬁ/\/(CHZ){/R4
N

(I
Reaction scheme (5) comprises step (a) in which R*-C(=0)-H, for instance an
appropriately substituted Ar carboxaldehyde, more in particular an appropriately
substituted phenyl or naphthyl carboxaldehyde, is reacted with an appropriate
intermediate compound of formula (IV) such as for example 1-bromo-4-chlorobutane,
in the presence of Grignard reagent and a suitable solvent, such as for example diethyl
ether, tetrahydrofuran. The reaction may conveniently be carried out at a low
temperature for instance 5°C. In a next step (b) an oxidation is performed in the
presence of Jones’reagent in a suitable solvent, such as for example acetone. In a next
step (c), an amino group (-NR4R5) is introduced by reacting the intermediate compound
obtained in step (b) with a primary or secondary amine HNR4R;s in the presence of a
suitable solvent, such as for example acetonitrile, and a suitable base, such as for
example K»,CO:s.

The intermediate compounds of formula (IIT) may also be prepared according to the
following reaction Scheme (6) :
Scheme 6

N N | cHg)y @ Nl (CHy)
~L© L \o__> N~ {C_>1 R~ 2{N/R4
\R5
(i
Reaction scheme (6) comprises step (a) in which for instance a suitable acid is reacted
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Reaction schene (4) conprises step (a) in which R3,
for instance an appropriately substituted Ar, in

w@200vi0ed4Bar an appropriately substituted phenyPCDEP2006/063553

naphthyl, is reacted 20 by F3G-edel -Craft reaction
with an appropriate acylchloride such as

5-chl oroval eryl chloride or 4-chlorobutyryl chloride,
in the presence of a suitable Lewis acid, such as for
exthiMIHECHDICH; e @GiSpresemct 4f 1,Ti-CarbomyldifnidhZolaand a suitable

Shiv Y en3S TR el TR I B s 5, Pl e i step (0
doreaetnd with| aysuiteble\Gripnard 1©age48 6. gPEThioRFOE /MBsEEm br@dide in

. e :
;1‘:126[ eSO 2 gdnlgﬁlreesﬁf(&ﬁ(f, A & HANGN e F%Hﬁﬁ@ﬁﬁﬁlg{ﬂé 61 next step

erature IX ‘tenperature.”. In a next.
®) amAMiNe; STeuRyBilkaR ¢)-inrtdycqddy; iepsting the intapediatecqompgund
oBRideatif k1B @bk Eh a pEHASHSkcobidafline HNRAR ih #e piedeicdof a

prinmary or secondary amne HNRARS in the esence of
Suiahic salysnt. et e [or CxeIERe 2ectpriiiie, aah s itaB bt tep for
arample pOBbI e base, 5 such as for exanple K2C03. The

i nternmedi ate conpounds of fornmula (I111) may al so be
prepared according to the follow ng reaction Schemne
(sprmedsyereoffosnda (BY)) 1@y bdprepadpd acarpling tagthe fglicrping R@ction
lschentd£H2) @ R3 \~(CH2)q C ,/ ~/ A \Cl H (V) (c)

R3©- o " /(CH2)gv R4 NR 10 (Il1l) Reaction schene (5)
conprises step (a) in whi c®h&ENE/=0)-H, for instance

an appropriately subgdituted Ar carboxal dehife, nore
in particular an appropriately substituted phenyl or
napht hyl car boxal de, is reacted with

gRrRropri age int i at e@onpound of fo

such as fqr exanp -bro 4-Rhj or obuR4 15 in the
pre " gnarld r eagem™and ui sopvent,
suchl as, for |exanpl exdizet hyl  eth of ur an

The redctNongeay conyeni ently be Gapgli edloutrat a | ow
tenperature for i nstance 5C. In a next Nst er? (b) an
oxidation is perforned in the

(b)

(v)
Reaction scheme 7 comprises the step of reacting an appropriately substituted quinoline
wherein W represents a suitable leaving group, such as for example halo, e.g. bromo,
with an appropriately substituted deoxybenzoin in the presence of a suitable catalyst,
such as for example palladium diacetate, a suitable ligand, such as for example
X-PHOS, a suitable base, such as for example cesium carbonate, a suitable solvent,
such as for example xylene, under N, flow. In a next step (b), the product obtained in
step (a) is reacted with a suitable Grignard reagens (e.g. CH,=CH-(CH;)-Mg-Br, such



presence of Jones'reagent in a suitable solvent, such
as for exanple acetone. In a next step (c), an am no
wW@e@apod3NRAR5) is introduced by reacting the PCT/EP2006/063553
i nt ernedi ate conpound 20 obtadhed in step (b) with a
primary or secondary amne HNR4ARS in the presence of a
sui tabl e sol vent, such as for exanple acetonitrile,
and a suitable base, such as for exanple K2C03. The
laf ferrexasip R Alytoagnesitthsbroiidepmaisuatablelsb Jveif Yuchl £3 Foteample
g%%e%gaccor ding to the 25 follow ng reaction
: Schene 6 (b) R3,,IY Il OHR3,,IIIY\O ~
R3\I1* \ ~/(CH))g (~ RB~~~~ ~(CH2)g N4 O """ \ R
Apenfldis SRBFhRTVIFATHE b EAFRS TR0 TR b e Baction
5 3eema¥0435 PCT/ EP2006/ 063553 -30 with NH( CH3) ( OCH3)
'(R1)t he pREsence of 53! - carbonyl di i m dazol e and a
h as for exanple CHC12. In a

LA&\&&N e| solvent,

ne product oobtained in step (a) is

et of w Tablﬁwg’é@ﬁ%s e.g— (V)
siumbromde in t presence of a

sui t abl eNsolR?ent, such as for exanple tetrahydrofuran.

In a next step 5 (c), an a((;,no group (-NR4R5) is

i ntroducegy by reacting the )nt er nedi at e conpound

Qbtained in step (b) with a rlrra or secondary am ne

HRFEeREON seheme 8y p divmediste of foumwla 415) 8 rexsteaith ad inégmediate of

fformutx V)] for &¢ syrididi frefe&ncéiﬁdnﬁle&d isélapdes 4198%&(1 6sinahe psence

o8- mEliF Bl Solieat amil Ao Br S RorBly g B g fltable

10 daseeswhzas f@cexmample/di{sBfiopy| &6ine. S{iR)ng BTy ¢randt/ the @ite pHthe
Redction. tThE Racih ﬁaﬁo@eﬁ%nt& B carried out at a temperature ranging

between —20 and —70°C.

The present invention also relates to a compound of formula (V)
(R

15 V)
wherein W, represents a suitable leaving group, such as for example halo, e.g. bromo
or chloro, and R!, R%, R®, R®, R, g, p and r are as defined for the compounds of formula

(Ta).

20  Alternatively, the present invention also relates to a compound of formula (VII)
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schenme 7 conprises the step of reacting an

wappropusat el y substituted quinoline 15 wher ePer/E¥2006/063553

represents a suitable |eaving3%roup, such as for
exanpl e halo, e.g. brono, wth an appropriately
substi tuted deoxybenzoin in the presence of a suitable
catal yst, such as for exanple palladiumdi acetate, a
suitable |igand{R%uch as for exanple X-PROS, a
sui t abl e base, guch as for exanple cesium carbonate, a
sui tabl e sol , such as for exanple xylene, under
N2 flow In xt step (b), the product obtained in
Iy reacted with a suitable Gignard
~CH (@#),a My-Br, such WO 2007/000435

~31 asNfor exanple allyl magnesi um
sgPtabl e sol vént, such as for exanple
tetrafRydr & urrth. Internmediates of formula (V) may be
prepared &écording to the following reaction 5 schene
8: (Rl)p R7 g@ﬁy, + R3O0 (CH2) (V) R W (I1V) (I)
In reaction schiemre 8, an internediate of formula (I1)
inthereta WV adpiakdnits fsuitabledeawinl gioap,afuch hofongkamphhlo, &@r bromo
[ nthehsiny gkatenea,d 4 n
oh SRS SRR R R RO B R 48 F SIS 01 e S ARG o
derniuda (Ibxanpl e tetrahydrofuran, and a suitable 10
base, such as for exanple diisopropyl amne. Stirring
may enhance the rate of the reaction. The reaction .
e cemRowis of formula(laler () fap glso be canyested éntg eagheother following
RangioRs fubeioneEsroup GamTermafidf reabtins) E@ﬁgl)‘iﬁin% gg)@@ Hésefibed

r

%]so r.elates to a conmpound of formula (
ereinafier.

For instance, compounds of formula (Ia) or (Ib) wherein R’ is halo, in particular bromo,
can be converted into a compound of formula (Ia) or (Ib) wherein R’ is hydrogen, by
reaction with 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 or R® represents halo, in particular
bromo, can be converted into a compound of formula (Ia) or (Ib) wherein R' or R®
represents Ar or Het, by reaction with Ar-B(OH); respectively Het-B(OH); in the
presence of Pd(PPh;)s or Pd(PPh;)4Cl,, a suitable base, such as for example K,CO; or
Na,COs, and a suitable solvent, such as for example 1,2-dimethoxyethane or an
alcohol, e.g. methanol.

Compounds of formula (Ia) or (Ib) wherein R’ represents halo, in particular bromo, can
also be converted into a compound of formula (Ia) or (Ib) wherein R represents Het,

0)
[

7~ B\
by reaction with Het O in the presence of Pd(PPh;)4, a suitable base, such as for
example K»CO3, and a suitable solvent, such as for example 1,2-dimethoxyethane or an
alcohol, e.g. methanol.
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(Rl))p R OH\\ (CH2\q | W R3 NR2 15 (V) wherein
W2 represents a suitable |eaving group, such as for

wexampbeshal o, e.g. brono or chloro, and Rl, PR2I/ERBN6/063553

R6, R7, g, p and r are as defdhed for the conpounds of
formula (la). 20 Alternatively, the present invention
also relates to a conpound of formula (VII) WD

2007/ 000435 PCT/ EP2006/ 063553 -32- (R6)r (R1)P R7 OH

\Confoodgiof farmifla (1) oNIRﬂwlﬁ“re{n\Rll iy halohiy Iﬁiﬂﬁmﬂﬁ' bromo, can also be
nt t 1
SaRyeEen il e immeeg s, R b g by IR Wi e
KitnetRglforR@ymidg inthe présencarod nefuldend asvitabisr solveat, such as for
?2 ﬁllérf ?xoq’urtlf?r 'I’ﬁ‘iés@ 1&%Medle€5@ca§qwaﬁwﬁlrte(f ﬁfd@l:(ﬁnpound

nvert Into

Péfqrmml a) qrr(fh) pyhergin Ru actCIdneH By raptian with p syitable rducing
rggaﬁt siu@? 25 f&mhprélmﬂmlgq? Eseh@eldogmﬁebré%;ﬂveﬁt sddh as for
or 1nstanc 0 or_mi a) or

FRUPBE A REORAL f i BERROl 14 CRARAO .  can_ be

converted into a conpound of fornula (I a) or (Ib)

BB fofinil a2 8P HTh) lerel 3ROk LR okitd EARTYKl nfl o

presence 0 e cataly

srappiel offarhddi(imrootbx wherdnoRl is lardmgem hytreagsion getic b-chloroethyl
gh%%i%ﬁﬁél@ ir??kﬁi%me soPHAl) séch zis%r EXAMPI €,280ch1dloe R

et hanol .

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, 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 aerobic and anaerobic bacteria, include
Staphylococci, for example S. aureus; Enterococci, for example E. faecalis;
Streptococci, for example S. preumoniae, 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.
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15 Conpounds of formula (la) or (Ib) wherein RL or R6
represents halo, in particular brono, can be

w@owmoeasl i nto a conmpound of formula (la) or PEDEP2006/063553

wherein Rl or R6 represents-¥- or Het, by reaction
with Ar-B(OH)2 respectively Het-B(OH)2 in the
presence of Pd(PPh3)4 or Pd(PPh3)4Cl2, a suitable
base, such as for exanple K2C03 or 20 Na2CO3, and a

Shie icamipoursds| of ¢y presene mvamtidnadlsceshaWdctivity against resistant bacterial
1, 2-di met hoxyet hane or an al cohol, e.g. nethanol.
ég?rlﬁl%unds of formula (la) or (Ib) wherein Rl

represents halo, in particular bronpo, can also be

%@\égﬁlhs%ldsr ¥ r‘é&ﬂpﬂﬁ&gl&f%ﬁ p‘&‘%ﬁy %éﬁ% a&'ém@{ Q}egtococcus

r ents He
WremeRige @\d/?r Sterdy facaeqs gar ey, mglpﬁmggyastarg Sg,qnhy@gp@us aureus

RagEas fol 6xandfle hmm&nmb&d@ﬁ%&gl&%c@ duMls TRIRBA), especially
sol ve ych as for [ P Xet hane or an
gg@aﬂgﬁttaphg goccwé OHEGHS 1 1nc ng dwt%é{@% ococcus aureus. € present
E%b&ﬁﬁﬁ%ﬁ@é@ﬁ&&lly a gaodimmwragmnafsm 630l @treb@drocis

g;:g?:)m(%(% f/%'ﬂ% ({52) Jh%/of%n M‘zé’fg@ (?Pa% oc(Pcrc&’ yret 9&?&6&’9213))

conve erein
forrTyI by reaction with N, N di rrethylforrramde in the

gﬁ@i@ﬁlﬁr Qe éb ; o?@@ﬂh@ pféééﬁt%’s}eﬁtlﬁﬂ gﬂﬁve %%s@ﬁﬁftéﬁa of

'e tetrah uran.  These I nternedi ates can
H@ll@bﬁh@ drabgiy depends op prapst fctioning pEY HHl ATP syythase. Wishout
\b'eﬁngioﬁn(Fﬂo any thédrig -0t thyght GRE theQRtiVity Of the prtisért k%loﬁ‘lpounds lies in

e ERR B wRYEITon TSRSt anESEE IR mEbFop 3T e felplex of

alre B ROONDP systhage, metehiarpatticuban thet iehib#tfoncbfehbuminc of the FO

QBHBE:Q ‘?fheolt'lljooéwl fntflésg) %Q&lﬂ%&ll#@% b m?ﬁriaso)p fe¥10n of

converte
(hepgelinke AT IRuels of thedrelgem, by reaction with

1-chl oroethyl chloroformate in a suitable sol vent,

ch as for exanple 1, 2-dichl oroethane. In general,
qneyersed a?rﬁsla&%e w&gﬁr%aij@qraﬂg@ﬁ 41? E9MpQuNd; Cfpfreat a bacterial

@iifeRidaOs istrhasmt that e RVMpo@Rical Grepidintiaferion withlonbopinote

i)oglg EF? with activity against both grampositive 15
AE°YY aHfM&gat i ve pathogens are general Iy regarded as

Vehéneyeraisbd berdinbpfoct outreraihaftars thet thy bacténeal ¢ufgtewns sthef than a
e oBh S linfelYSH T ;s%eaﬂft that ﬁx%%a&%ﬂaﬂ@fe@ﬁ&ﬂ }é‘ﬁtﬁ’& Mehhn infection

gram positive and/ or gram negative bacterl a

Pt gnore Myscqbadteria sifainst he pr esent

The exact dosage and frequency of administration of the present compounds depends
on the particular compound of formula (Ia) or (Ib) used, the particular condition being
treated, the severity of the condition being treated, the age, weight, gender, diet, time of
administration and general physical condition of the particular patient, the mode of
administration as well as other medication the individual may be taking, as is well
known to those skilled in the art. Furthermore, it is evident that the effective daily
amount may be lowered or increased depending on the response of the treated subject
and/or depending on the evaluation of the physician prescribing the compounds of the
instant invention.

The compound of the present invention may be administered in a pharmaceutically
acceptable form optionally in a pharmaceutically acceptable carrier. The compounds
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conmpounds are active against at |east one
gram positive bacterium preferably against several

w@e@mopasi ti ve bacteria, nore &r ef er abl y agai nB¢T/BPB®0©063553

nore grampositive 20 bacterir&-and/ or one or nore

gram negative bacteria. The present conpounds have
bactericidal or bacteriostatic activity. Exanples of
gram positive and gram negati ve aerobi c and anaerobic
laad tempesitiom@otifheising TheStmppuiinds che, adintihisR¥ 1! @ufds such as
ur.eus: . Ent erococci., f0 xampl e.E.. faecalis;

LGB sy SP B8 ERlisallys Py & By AETRes Sy mefhod of
pytoglening tBacirhpdund figp thexdasspéseof tBabody, ag.,Sutkthdcal epidural,

. r. " «
R R

ssciaipand avpl admipistatign. The spesifiroiasagesof angibacterial fe be administered,

RS Qe QR BPESrARInUST tRafiRent AN&Y BSadiedtéLaN edér exanpl e
E. coli. 30 G ampositive pathogens, for exanple

St aphyl ococci, Enterococci and Streptococci are
Barcterialinfctignd which n@ytbeliesatdsty thé ptesent dempbupisendludy, for
r a re ho i ffi Q. LI
SRR} AR sVAh dnRESGRE Clorgit ot ielond Splebfiis grthe
amddlecanswuch asracute ositis atpidizs nfertionx afithesganid] sinusds, eye infections,
$AEAIS oftk té&’vﬁ*,'shbﬁ‘ﬁ RRCBLANSS R fRbY g&%? Gfd'mucosa, upper

... meth gul ase

aur eus (I\/}%SA . icillin resistant co . . .
Aespapions ragt ApfRetians olower teprieatey, trask Hifeqtions, genitourinary infections,
rgaﬁjrcﬁﬁtasﬁnagtdfmbﬁ@ %ﬁéb;‘oldgik_ﬁlll m&%ﬁsz,g,egt/idgggﬁ,iugh@ and joint
rresi stant . Ent erococcust aeci.um . .

tﬁyéo%%‘} 66‘@%%%5“‘1%33 R BITgE %’Idoffﬁé%ﬁr%‘%%tan“bacwml
iprophiytaxsrofahimperys bodastitacterialpraplailass i iesmstoaugpressed patients,

. S .

SR s GOl canb s SABRRHASS o reh Rulp B Phlionss,

5 pneunoni ae and/ or Staphyl ococcus aureus, including

(O POStherBASIDPRERAS U (U b g hcri
Lcilli [ y .cuU u . .

é%ftﬁ%t&% thg preaagwﬁglpogadéaﬂ& Bresehised it e@,er pRithagigriplpgents in

fodr 3¢ effiéctiStibibacbatdtial diféctiosis. The present

conmpounds have especially a good activity agai nst SPN

6305 (Streptococcus pneunoni ae (ATCC6305)) and/or STA
TheteBore.She ptegérsduentisn algo eelates WwrOEsIAG 0N, of (4)0a ¢ampound of

: h ; )
5 e i L OTERY Do 5o oL BNFBL 04 i e oo
@& poreietheranitbaeferialageris prerithey than gtingycalgeteriph pgrnde.

Wthout being bound to any theory, it is taught that

TR PBeH o0 s Rl R poaTRPRASRS! (o} P of ormis 12
iof (iiblyi dntd @) exfe dr meore Crtheo amtibaxterib] abbnts peovidell théd thd Bne or more
UL BARS i B Sochid RO bR hneiSodoBlkRh'ap8Hs For S4ONY 1

medicine.

A pharmaceutical composition comprising a pharmaceutically acceptable carrier and,
as active ingredient, a therapeutically effective amount of (a) a compound of formula
(Ia) or (Ib), and (b) one or more other antibacterial agents provided that the one or more
other antibacterial agents are other than antimycobacterial agents, is also comprised by
the present invention.
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conpl ex of the F1FO ATP synthase, leading to killing
of the bacteria by depletion of the cellular ATP

wo eaeloan4ds t he bacteria. Whenever used her ei nbBEDER2006/063553

hereinafter, that the conmpoun¥s can treat a bacterial
20 infection it is neant that the conpounds can treat
an infection with one or nore bacterial strains.
Whenever used herei nbefore or hereinafter, that the

(The tp@e:sbﬂi invehtief talso I’telh&s tﬁ ihe fusé bﬁaﬂcanblh@lﬁmhﬁqﬂlait‘ﬂ:laﬂeut_ical
sPiEPsiahas dotindd FEGRI ol R ycbfiSenl BF B sl e dinncl o1 o

strains. 25 The exact dosage and frequency of

%@p?és%ﬁtr phatRAteBficdl B g{)s%?(ﬁpﬁl gﬁw gﬁﬂ%@gﬁ:tlcﬁ’lr}’grms for

artlcu ar conpoun
ﬁ@lrparacﬁoe PUENOSRSo e APHRPTIRES mnpqsn@as éhffe Ak be gifed 3lt y
%mbbﬁusmﬁuampé}np@yagfo& kpadaidally SnRdCorindRirGdd . To prepare the
nder adm ni strati gn and nerfa.Jé
%ﬁ???a&‘a?“cég?ﬂﬂlmsgwnéiofflﬁ%mais&tf%6‘? eqhiye aﬁ'??imt qf ke prstignlar
@bmpOuaiinoptiodbilyain aiditive saktlforna s didtiveagirahidnt dscdnlitdned in

AR o o0 SRS s e
tride Eﬁl’f@}c of fpems depepdingramithe formyofipsepasationatgsioed for administration.
IheERad gﬁl@aﬂ Qbﬁxgoﬁﬁoﬁshﬁe O&stiABRSh uﬁi‘tar% Ia%ségre q’@fn’? gntable in

sub ect end I Ng t he eva i on of

mﬁw@r afﬁr y}r@@@mmm@raﬂh ar Eb RS injectione For ﬁrseml%

lpPép@ighg . coﬁ@o?iﬁ@n@ﬁml@ltd&%gﬁ foth, Gal?r(ﬂ‘%ﬁ'\ﬁsuhl Mﬁﬁha&ﬁtlcal media
e a | Stere In a utrLcally e

PSR ove ot rs, Yoy Sl et e, Slnaloshfiathe fic in the

caserdferal lifjosl mropgyationd SudasXDOpenBida4 35rups, elixirs, emulsions and

PS:I-%E#SZ&P 9«41916&%1’? <§15as%Pag g,r% §fstﬁat%ﬂs sﬁgﬁ sI l%ﬂnqganttg1 %mders

ounds can mns uc

tdéﬂmt@a‘atngg age@@aanrlyh@hkeslpsth@ ease of pgwdezs, snﬂéq;\cepsules and tablets.
Fphise AF kR éaﬁ@in%‘ﬁﬁn@ﬁélndﬁe HBIE‘?S é}fd cabmlésotgﬁfé‘sé'iﬁ the¥Bost

cnpoundlnto tissues of . f
ieAY4daacaespral @Bt pgg forms in W §a ld p?ma@%%@mers are
iob{ioase rempﬁoyedn Fbﬁpﬁéﬁt&ﬁh&ﬂhpos&id@ﬁ UheB@eidswill usually comprise

SRS PR b ey S P ofcwh et SRS i, Tk SiPinels S
aslubaity, nmay beninclhidedat Ingactable solwminsefnt ¢xample, maayslsti prspacd in
&ﬁﬁ’ig %Qme?@&h@t‘iée@ (lsjalljlh%fsgﬁftfoﬁ [% %: g&uﬂ@ﬁ[ opz?{ntn[tﬁl%tcﬁ@ahne and

resent ng nds I nc
@X‘WPFWOM&W duiscighlsisusnensipeipy ﬁ]§0 bé me@awélm adich case

'aﬁfn‘%ﬁhh’t@ MQuid d&fr%irﬁ 'sﬁib‘én@ﬁlg taBéhts z—].-rQi ﬂﬁb Gitle eha§ e, enfpiSyedaAlso

otiti i nfec e. crani al
érgpg efraze 591 S grm preparatlons \/ 1cﬂ are 1nten ed to be converted{1 Uhorﬁy before

use, to liquid form preparations.

Depending on 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 of the active ingredients, and, from 1 to 99.95 % by weight, more preferably
from 30 to 99.9 weight % of a pharmaceutically acceptable carrier, all percentages
being based on the total composition.

The weight to weight ratio’s of the compound of formula (Ia) or (Ib) and (b) the other
antibacterial agent(s) when given as a combination may be determined by the person
skilled in the art. Said ratio and the exact dosage and frequency of administration
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infections of the oral cavity, such as infections of
the teeth, gunms and nucosa, upper respiratory tract

wo pdogood4ehs, | ower respiratory tract infecti onBCT/EP2006/063553

genitourinary infections, ga¥trointestina

i nfections, gynecol ogical infections, septicem a, bone
and joint infections, skin and skin structure

i nfections, bacterial endocarditis, buns,

depdrids oh el @rtldlﬂamfoﬁ@buh@&if ﬁ)rmfllaS(Iu) 0e(1H) ache other antibacterial

AR Bt g paficQB Lo ich beipl FEHOE THPRAEAGFEH the condition being

(tltwe‘led,t the ngg weight, gendem diet, anmfadthtatm and génerelphykieal
ditibh gt thEE) EHP ?é’tﬁ% 1R mo?é Hpé(ﬁm(l sﬁlth&}{ ad \!in a%t’ﬁer

act ] ve a rial ectio
erfﬁ?:lvwélalc@%bﬁ tading; ais dfqlﬂelﬂloamtptﬂm éklﬂlaqi in the art.

m]?tﬁél?ndr@ it i%_%ﬁﬂéﬂtfethatttﬁe g{]fé&% IRy %im@@xﬁtiﬁdy lkéﬁl%zi%fdddir increased
Intecltl ons er er or e sen nven n a

lepeiting ot fhe reSpite d dhe rodind Yaliectandighsloniensinis n i exaluggion of
(thesphysicianl prgscribing thdgorpennds ofthe énstdnit éiveatidr.bact er i al

agents provided that the one or nore other

antibacterial agents are other than antinycobacteri al
dipe wompowsls T donpruda day ori (Fyend itlmmorwl aganore jothee gntikactgrial agents

‘}l‘Pdgbd (}Qﬁbb‘ﬁl a(sihglé p%g ﬂr by i 'EE |f@m(dl§t%d inoé'eﬁarate

, ne or re other ant bacterla

@rwraa@as sm@t Tlhﬁ)é chke yfministesed Hpplanconsly pepriatalypr
efiRhfialdy, ETHRIsNBE ptdiart idvintiol aRDaEaRSE tod p@ﬁﬁﬁto‘éntaﬁﬂﬁg (@)a

camppi b TR R ar 0B el (7 oE S Hor finer AR thal ghents

psoaddd that thengneecli rmote, otlser ahBbarperial ageatd are efheettianve

%Hﬁfﬁggob%gteﬁgl) nfSO O% ! %d aérgéa{}yﬂuﬁi fof Lﬁr%ulﬁfler:cgll\% %g%taﬂ:dor

tsmentlﬂelséﬁeth@ﬂfem@t oba hmtermhmqu@meru al agents are

ot her than anti mycobacterial agents, is also conprised

%‘? ES t he pr sent ipventio WO 2007/ 000435
PREEGEYaLemPositing m%afgmé@éﬂy PRGBS afhghingredients

k@bwh @ tHeart, R egsmplef a albgﬂﬂitt; stalhhsiﬁg agend HUTREIAE dfdnt,al

cQ ition as.de ove t t reat nent

SRURED e SRt SisP ek ARy Sacah b e e avBuring or

colopmdi ti on may have various pharmaceutical forns for

5 admi ni stration purposes. As appropriate conpositions
t here %‘ be cited all_ conpositions usually enpl oyed

flbis eagesiadiradwantageguniorfogndatiethe @fpcﬂglgentmr@eqovh@ptaa@tlh@

Eﬁﬁlbﬁﬁﬁ&kbtlh @alt deSFR ISt FRRAsAdf ddﬁhﬁlsﬂrﬁi(ﬁ%ﬂ%ﬂlfoﬁiﬁty of dosage.
tive amount of the parti uIa ounds,

S G T S heron oo PV IROHES U spisable as unitary

idogpgeslicach unis camaihing@acrédetermined quantity of active ingredient calculated

to produce the desired therapeutic effect in association with the required

pharmaceutical carrier. Examples of such unit dosage forms are tablets (including
scored or coated tablets), capsules, pills, powder packets, wafers, suppositories,
injectable solutions or suspensions and the like, and segregated multiples thereof.

The daily dosage of the compound according to the invention will, of course, vary with
the compound employed, the mode of administration, the treatment desired and the
bacterial disease indicated.

The other antibacterial agents which may be combined with the compounds of formula
(I) are antibacterial agents known in the art. The other antibacterial agents comprise
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intimate adm xture wth a pharmaceutically acceptabl e
carrier, which carrier may take a 10 wi de variety of

wo eoonmwodependi ng on the form of preparation deBCT/EP20D€063553

adm nistration. These pharnad®utical conpositions are
desirable in unitary dosage formsuitable, in

particular, for admnistration orally or by parenteral
injection. For exanple, in preparing the conpositions
lafitiBibtts sfabafdadtan @roupriyiclbs ﬁahﬁ'allpetﬁélllmb aerenﬁmuiene knicillins,

R0 g ThlgepEri Rermi S b P oo ofips SR PR Grins X Fagerppms.
alaamlahlcqmm pnepay cirbapesersy) abcadicayspenchaotags; Eymcywdines,
&hh tra@}’mhisé%ﬁra@ggme§%ﬁﬁhi)§2§bsgﬁf Iﬁlgie'ogidgﬂlfch Gt S

SucC as starc
INiBugleasidles, Cppplgesides, catbegyghiepucleasidss, aké@ﬁlpginaﬁdmaﬁehdes such

lak K 2-rhéinBh&d ﬁﬁéﬁla@ﬁohﬂw‘ﬁ&&mﬂ&éd fng HAGOHIRS 1@-?&mbered ring
tabl(g{(é Because of,fheir eﬁie i n.adn ni.strati

S; ATSATRYHRS, PeRfqes Srabas leompyeing, gramicidips, R }S’E}QS
baeitracing, large siag peftidenmtibiotiodicaitaining dacsare lthkages, actinomycins,

D LA g N T R e

ral . i ons e carrrer’w . /
Stengdemyen, Yomytinevirginigmycing cs?cédwmnde;l Qiclpserine; variotin;

tsﬁ‘kHH:? ﬁt&eﬂ Vbﬂﬁgﬁdgﬁ%ﬁllvﬁloéhl olt Mhitdhdycins; fuma 1111n;
sol ub f Y, ncluded’. Inje tab e’ solutions, f
S0NepYIBS; pafﬁy naf@np ,.thldlﬁﬁwéhDr@ehY@mwb?nyl)glycme

@ﬂﬂéﬂyligiﬁclﬁ@|eh&ﬁy§@| ution, glucose solution or a

Sl Sphiatihaytich BB be YptBReA At e isent PlrgguSE of formuta

ﬂap oo(b) art dol éxamipie lmsmrzy]pemsﬂlns (epssidm) groegin tenaathlint))e
SR FpchiTM B taestinr pht i A p O SIuBE pf i

§htbpm|cgllnb Edigndaum, phenyk sediumy dndsny bsodivsm)e lbeniciblins ticarcillin

[Aesea el RetRBil A %dﬂg,eo)&f:ﬂﬁ’ﬁj mdﬂhrﬁt&@idcﬁﬁn s&h@m dicloxacillin,

maceut i cal on wi || py. ef erab
ffF‘S acifi, @lap@eiﬁ%r@ﬁ%é ’é‘hPlPe‘i?’Seré“ ﬁﬂf@fr@*aamwl}n@?}% ﬁhn
thectdél11th, Bylbadteh gbdlufmt talldvepicitlid Melrbdhderidd, Bﬁampldn\ﬁ

Mgt e oot XnERin. SefioRiop Riiip. o8t
cephrading, cafrbxgsine ecpthapizm sodiminy g,e]hiamthlncmflm'ma ctpltagétrile sodium,
Q:Qﬁﬁfggin oﬁpm? %Q%U*&u}(‘?f QQfatﬁz?xr«%‘%éiﬂ B a%(gie' s?ﬁ%ng%ﬁ%?ﬁndo.le,
a(ﬁfqtraa)ch@mcmoraigewf@@}mm@ﬁng W%émamew)él@% refataxipe sadjum,
Q@ﬂﬁ’@ﬂ)ﬁfnﬁ@ o@ﬂoﬁd%ecéiﬁfoiﬁﬂe cefttibntoRd sbdiuin]) BefBizidimSadefoxitin,

'%?i‘ ex ct do% S d fr&guencylp@ gam, tgiracycline,
dhhﬁtﬂﬁ‘&cyahné hﬁlroélﬂbmdﬁ,l Hmeﬂhyh:‘hlm&ﬁaqkhﬁeq fosyleeradyictipe,or

(rﬁel?}}acgglsa ! ng Ql?l 09orittétpa%§élf no&yglﬁ%é it \(/)Hﬁ)?(gh hg&r%chlorlde

par 5t °% N bel eri
dogombieiti, aclemblmm rkgnamy@asel&,te,tuabalmge'cmmlgmwmg@mwmycm

Aikdte, dibdiBei afthEER! Ridr&idmiBind RHoIERFER neBYeinGRlfate,

paromomycin sulfate, streptomycin sulfate, dihydrostreptomycin, destomycin A,

hygromycin B, apramycin, sisomicin, netilmicin sulfate, spectinomycin hydrochloride,
astromicin sulfate, validamycin, kasugamycin, polyoxin, blasticidin S, erythromycin,
erythromycin estolate, oleandomycin phosphate, tracetyloleandomycin, kitasamycin,
josamycin, spiramycin, tylosin, ivermectin, midecamycin, bleomycin sulfate,
peplomycin sulfate, gramicidin S, polymyxin B, bacitracin, colistin sulfate,

colistinmethanesulfonate sodium, enramycin, mikamycin, virginiamycin, capreomycin
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condition of the particular patient, the node of
adm nistration as well as other 5 nedication the

wo p7eodsRl may be taking, as is well known t oPCTBB®06/063553

skilled in the art. Furthernd*e, it is evident that

the effective daily amount may be | owered or increased
dependi ng on the response of the treated subject

and/ or dependi ng on the eval uation of the physician

rsﬁle’ae r\hhxinyan,t dieicyag watcomycii, Retihdiiy@an D, heotefntmmatm;mestaﬁn,

bEFuGT RRese. Healdttd Safholiybln, ShohdiheB . syFR Hotefivgin,
griclypineycpy, sptranyon, locomiyep, clindatnycinpelndasyeish patmitate
%gﬂff?)(:ﬁ‘l'bﬁde m(f%eﬁﬁcﬂk)h&ﬁ)%}j gfﬂ)gﬁ'fnet il e?ng}?s%oﬁllwn

$B

m ni stere
lorrapphenjcols chiprapphepicel pa egtem mlhwmlt %rpyat%ratrtne fogfemycin,

tigsidic REiAIbIcbzamBRIA kiGN (dcafin, conpound of fornul a
(la) or (Ib), and (b) one or nore other antibacteri al

agents 15 provided that the one or nore other
anti bacterial agents ar eE)qiehﬁrentaﬂtam anti rrycobact eri al

W coPpoh UL UABLPLERBHRLPA oL Fhafh $ARE Wiogenic

lsaxboa atomi(s) thfa@m wahnot Experphentatiedaierimiadd. do s icedes the
@&Xe&ﬁ&h&hﬂg i%g{rdéne PEtirivRick %fats Fitst 1?81{}@& il dégfgﬁgtw B¢ A 284 the

known I n for exa ricant

seqomr a5 SPrgvishpsh furthsg feff@rpmf-gtog]@eemtual stergchemigalgpnfiguration.

&Wﬁver ¥4ig CASiahi <BE Wcﬁﬁnﬂsﬂ@ﬁtbe @umbag@lbaﬂy characterized by a
reser flavourin

’f:?BE F]\é@F@I the art, UL %p%WIF H}eﬂ{ﬂ 3ts1éc aﬁet'or example, X-ray

diffraetient i oned phar maceutical 25 conpositions in unit

‘i? %Qe‘&”%ﬁ‘“ - ared ér%o@S ?:g ik el ath%f%n%dfu}tﬁélf s%paYPa{e}i

g osage rmas use efe
prhesdbydhe tesprctive &rsé ﬁ@ﬁthns isplated preadegignated Al Y respectively “B1”

TN A e AT P P it fﬁfe"e‘*ﬁe b dclattal
dtesgac %rnwﬁfe‘&%ﬁgﬂtaﬂene wever Wlfgséi)’e.“ | 6R mﬁi” PBfe isomeric
xS daﬁ;l)e @iﬁ@h@@@tﬁﬁl}é 61aﬁra<ﬁéﬁzred ;by a ;Emms léﬂledcﬁi thgtmh usifg brt-

e 1.0 I ablets nc scorea or
AP o 3pdh . h sih i XDy I Aignier packet o
mafers suppositories, injectable solutions or

G I« 5]

BGOSR defifed A Eral R AT I Bifrklt B Asopropy
teﬁ@r,u“m\éﬁ isglefippd as 1 8fd1@éthp§3eethamr t' s dafiped @%n’pound
NN ety fhAGaniiae eI 3 ad fied tak ﬁltll’-‘éﬁlrbohil&st}f%h{&%le

dési r ed and the bacterial disease indicated. 35 The

of her ant| bacter| al agents whi ch may be conbined with
SRIERI shejintermedigte.compounds: o antj bact eri al agents

knovvn in the art The ot her anti bacterial agents

2007/ 000435 PCT/ EP2006/ 063553

a) Preparation of intermediate 1 oH

01

To a stirred solution of Grignard reagent at 5°C, prepared from Mg turnings (0.14 mol)
and 1-bromo-4-chlorobutane (0.14 mol) in diethylether (150 ml), was added dropwise a
solution of 2-naphthylcarboxaldehyde (0.0935 mol) in THF (150 ml). After the mixture
was stirred for 4 hours at 5°C a solution of ammonium chloride (10% aqueous) was

added slowly. The organic layer was separated, washed with brine, dried over
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-38 antibiotics of the (3-lactam group such as natura
penicillins, sem synthetic penicillins, natural

wa@ephab@spori ns, sem synthetic cephal ospori ns, PCT/EP2006/063553

cephanycins, 1-oxacephens, c#&vul anic acids, penens,

car bapenens, nocardi ci ns, nonobactans; tetracyclines,
anhydrotetracycli nes, anthracyclines; am nogl ycosi des;

nucl eosi des such as 5 N-nucl eosi des, GC-nucl eosi des,
Gmglﬁeﬂmbhﬂ’ate Ulke2ed; iaflé she dolvaat wad ehapofated®h¢ fdsidie was purified

12-menbered ri na ed g

TP bR IRERERE v e (el 3 bR REGAG ¢ oD
|dép<t(1 e} Tha phreafsadtioaowyrei aodlected amd the dokvent vasl eyagorated., Yield :

%Bfﬂﬁ mk@ggggx[ng pepti de anti biotics containing
Iac one |n ages, gtinonycins, anphomnyci n,
capreonycin, distanycin, enduracidins, mkanmycin,
b PEcparation OF Atérhedibte 3t endorrym n, Q
Vi rgini anyci n; cycl ohexi m de; &y
sar konmycin A, novobiocin; grif
chl or anpheni col ; mtonycins; T A i n; nonensins;

mfﬁé'sol'erdg&{t )S@ 821 Hl%fl)og%ghlréd bSIldl%sgl'Vﬁl T)f CrO; in 80 ml of water and

hen cl ne; nyl g I ne;
@ﬁé’élli (feBcen s@élsmﬂénwd maétaﬂé @mp é"ﬁs%%)? weledsabition @f
whtbfnddide P(E: aemnomﬁra@étaﬂbs 106 nd1prAfidrahe a&htﬁdna)heqéadﬂoh)mlxuue

B shfy FRT oup ﬁﬁ@“@iﬁﬁ%ﬂx‘ﬁ%ﬁi A PR Tbab bRl

[dh’ﬁ&]ﬂbdéﬂlelc Thé brgapiotlages wanseyarated, o;vdshechwnh beintyalriediolved n

%g%gﬁ{nﬂ ,eﬁ]l%/elre(f %gh soiv% AU ﬁ]glla'ré@ YleldI 3.8 8 of
eni CI I'n, ticdarc I sodriu et h I
Smdmmm#ﬁ©2é2@%}in sodlun1 cloxaC|II|n sodi um
dicloxacillin, flucloxacillin, ampicillin,

zlocillin plperaC|II|n sod|um anoyi cill'in,
& Breperatio gt insesmediatena | | i n.

&ptin;

talampicillin hydrochl oride, 7 I n N~
hydrochl oride, pivnecillinam hablexi n, cefablor
cephalogl cin, cefadroxil, cephradine, cefroxadi

depirprerqfintemerdigie 2 (A ABRS wohi, mingeihylammecléfdms&l&rrdel(@ 123 mol)
?gg gtHir@i;smrﬁ %ﬁﬁ%hﬁg '(g } gﬁ%ﬁg'ﬁ; g&?ﬁl?nﬁh@ Q Sg'rrrgﬁ avsgas gtlrred under reflux
PEFIBight ﬁ?erBP]GS g}%@mpewgmqw |“EIH1W36°‘éfan1 SBY3qted with
ﬁlﬁhﬂhyl REthee. e]f}mtcagaﬂielayadwmma&ed @xfﬂhrﬁﬂbm,r?mﬁed with NaOH 3N
I OC u oXi l.axXxone ,so u .
A PRSIt i) BB Wil BERK 2P4 3988 ifingsium sulfat,
[fidteradparet the sOlaront| veasi ewapuramd Yieldoeh2 gyof atemedivdeBa (53%).

tetracycline, chlortetracycline hydrochloride,
denethylchlortetracycl|ne oxytetracyg i ne,
¥ Prpaiasion 9é intermedialeh ne, rol itetracycline, |
m nocycl i ne, daunorubicin hyd F goxorubici n,
acl arubi ci n, kanamnycin sul fat, ,nany0|n
tob C|n gentanycin 30 sul fate, di bekacin,
ate 3bm7\@s orepatediin 3 stepb ascoading itonthe rsemn'pmtmol as intermediate
?H @%ﬁlmngoﬁ&ﬁ'i%%ﬁions élﬂbf«%y&tané&ﬁ@?h%ﬂfﬁ;‘l@arﬁ&laﬁ&%?de

rostreptonycin destonycin A,

e) Preparation of intermediate 3¢ o
N
I

A mixture of intermediate 2b (0.0153 mol) (see Example A1B), N-methyl-benzylamine

(0.0168 mol) and potassium carbonate (0.0229 mol) in acetonitrile (30 ml) was stirred
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hygronycin B, apranycin, sisomcin, netilmcin
sul fate, spectinonycin hydrochloride, astromcin

wao7aew3s val i danyci n, kasuganycin, pol yoxin, PCT/EP2006/063553

blasticidin S, erythronycin, -4krythronycin estol ate,
ol eandonyci n phosphate, tracetyl ol eandonyci n,

ki tasanmycin, 35 josanycin, spiranmycin, tylosin,

i vermectin, mdecanycin, bleonycin sulfate,

papéraefiek for Qalhﬁ)afs&helg&c@llﬂ'dclb dodin SempeRhturdy pouredBout into water and
n _su

SRt PR ORes T Briie 1 BbEivem omsied wyith HO! 1N Ehyepyling
wiuepius layey wanbastfzgdreisinNa Ol S0agd 67y @6E1488h diethyl ether. The
%nﬁ%ﬂ&%&%ﬁéﬁw &Qshé%%tﬁtb‘?mevdrfé’ay&'epma%mégﬁ’ﬂylﬁfa?e filtered

cony neocar zi nost at |
heoivent Wﬁﬁ@w@pwtedr Xiold: %9 & of itermedinje 3i(68%
anphoter|0|n B, nystatin, natanycin, trlchony0|n
hra cin, linc ¢in, clindanycin, clindamyci
EL{)WP?% len Ommﬁﬁﬁ%ridge fl avophosp ol i pol | v@
cycl oserine, pecilocin, griseof s
chl or anpheni col , chl oranpheni co
C, pyrrolnitrin, fosfomycin, r
bi cozamycin, tianmulin, siccanin. Experinmental part O
sone conpounds the absol ute stereocheni cal
dmnﬁhgiimaﬁd ovas pfepated ast@dingde thecsamb@rotacdlas intemmngdidte 3c.
thﬁe|n7 @@ experimental |y determined. In those
cases th reochen1ca||y i someric formwhich was
first isolated is designated as "A' and the second as
"g?"l)reﬁé!rdnbﬁléf iftéthricdRie 3&f erence to § he act uaI
ereochem cal configuration. Y d "A' and
"B" isonmeric fornms can be unajb nuously ch. erized
by a person skilled in the art# using art-known

TRieARdEate gﬁ Wa@%repfa% a@&ﬁ'ﬁfﬁg% t}?é ¥ phtollilfab iftEthiedite 38 Yield:

case "A" are stereoi soneric mxtures, they can
de? & af intamediafpalePe%)- wher eby the respective first
fractions |solated are designated "Al" respectively "B
é' anAiﬂe second as "A2" respectively "B2", w thout
ference to the actual Ostereochemfa
Poefargionatfintermddoatelar , said "A TNTA2” and " B1", " B2"
isoneric 20 forns can be unanbi guolsly characterlzed
by a person skilled in the ar g art- known
nmet hods such as, for exanpl e, di ffraction.
Hereinafter, "THF" is defined as tetrahydrofuran,

Apspetion of naphialead (A&5GmPddpCEhK: (109 i) was gHided drap wise to a
Sk iuRof SLehlbrodaltiyTBR 181%/@(” Bfo]) am/ﬁumuﬁnﬁl ehlof88! (257228 0l) in

bt Rt a6 mﬁta%?z%ﬁlsesimeg 15 B0 2 0GR tsPpgAre, then

ipotred rimd iied/ wate pambexn@sted with CH,Cl. The organic layer was separated,
washed with K,CO; 10%, dried over magnesium sulfate, filtered, and the solvent was

gl mtate, mtonycin

evaporated. The residue was purified by column chromatography over silica gel
(eluent: CH,Cly/Cyclohexane : 40/60 ; 20-45um). The pure fractions were collected
and the solvent was evaporated. Yield : 20 g of intermediate 2a (52%).

0) Cl

Intermediate 2b was prepared according to the same protocol, but
starting from benzene.
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Exanple AlA a) Preparation of internediate 1 & H Cl
To a stirred solution of Grignhard reagent at 5C,

w@e@paowes from My turnings (0.14 nol) 30 and PCT/EP2006/063553

1- br onp- 4- chl or obut ane (0. 14-%dl) in diethylether (150
m ), was added dropw se a solution of
2- napht hyl car boxal dehyde (0.0935 nol) in THE (150 m).
After the m xture was stirred for 4 hours at 5C a
Stlilietzlt\dhédi)a“te 0h andD® GanJlbﬁl ednvertédiatd s0fming ldgﬁv&t)ve\lﬂ(]NgCH@)Qﬂeﬁﬂh ording
.. The organic,lLayer was separated, washed wit
9 ﬁwa“otaf:@edgscg&s? 15007/ 000435 PCT/ EP2006/ 063553
-40 magnesium sul fate, filtered, and the solvent was
f2hed. The residue was purified by colum
) raghy over silica gel (eluent: g
@) Preppeasian of miamediated/ 10 ; 15-40 gn). [[The pure
fractions were collected and thg Sgf vert “was
evaporated. Yield : 8.2 g of i) diate 1 (35%. 5
b) Preparation of internediat¢ 2 0 dz~—~ ~d [/ a
Jones' reagent (0.024 nol), prepared by dissolving 40
o\ sflutior0& 2-meBdxyptapbfalenat(@.l 9 ard) inZOH1G1, G0000) seas tddddattopwise

4841 35 0400 8 5 9 S 0208 mo
(i1 £ (200nmieat 0P G eTheomixtire vas sstHered Eucthoyrs 3t03€ (then poured into
Veswatkt sddeskuholed WithQL@. e oriMiChy¥asasadpadicaNdasdhle with

xture was. extracted with 10 djethyl ether. The
322&%15 /‘rv:gy‘é OV magngsHmy S@bf;temﬁﬁﬁs@ %SFFP ialysne Wag pyapgrated.
dhe fresidRONGShkon uplihfdiikepropylbther, Gitteredadd dFied ander @B¢cun Yield :

orated. Yield o.3.8 g of internediate 2 (96%. c)
gy?p%?@?%&’ﬁe‘glf‘%i‘ﬁ@gﬁﬁedi ate 3a O N A mxture of
internmediate 2 (0.0308 nol) , dinethylam ne

Qri ) 15 and pot assi U car bonate
%%@%&g{’f@?ﬁ&g@ﬁ%ﬁ rile (150 as sk
reflux overnight then cooled to r her af ur €, Il‘I
poured out into water and ext o di et hyl
ether. The organic |ayer was extracted with HCO IN,
Huterrhédaate Biwds piep@ked3adcording to the same protocol as intermediate 3a, but

starting from intermediate 4.

Example A3
a) Preparation of intermediate 6

To a solution of benzene propanoic acid (20 g, 0.13 mol) in CH,Cl, (200 ml), CDI
(32.4 g, 0.26 mol, 2 equiv) was added at 5°C. The mixture was stirred at 5°C for 1 hour.
N,0-dimethyl-hydroxylamine (hydrochloride) (19.6 g, 0.26 mol, 2 equiv) was added
and the mixture was stirred overnight at room temperature. The reaction mixture was
quenched with an aqueous solution of HCI1 (1 N). The mixture was extracted with
CH,Cl,. The separated organic layer was dried (MgSQ,), filtered and the solvent was
evaporated. The residue was purified by column chromatography over silica gel
(eluent: CH,Cly; Si0, 15-40um). Yield: 26 g of intermediate 6.
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and extracted with diethyl ether, washed with brine,
dried over magnesium sul fate, filtered, and the

wa@elveo43svas evaporated. Yield : 4.2 g of intePCREPADE63553

3a (53%. 20 d) Preparation of3-intermediate 3b 0
Internmedi ate 3b was prepared in 3 steps according to
the sane protocol as internediate 3a, but starting
from 1-br ono-5-chl or opent ane and
) Pecplatdiivh ofimexaidibedyde. e) Preparglion of
intermediate 3c 0 A m Xt ur e~Qf :
nol ) (see Exanple AlB), |
(0.0168 nol) and potassi ulm cgabonate (0.0229 nol) in
acetonitrile (30 mM) was stirred WO 2007/ 000435

PCT/ EP2006/ 063553 -41 under reflux for 72 hours then

piiics aéquété’ 6%@@@%@"&% E?nlx&&’éj&eﬂ ﬂlﬂfobh%?na {es%m?x%gnde (1.5

e organi c ayer

witwin.) HCTHENG S Ty Theguixture gyas theoaefliaxed 495y howrs, and giuenchad with
‘NIUC] Natb i WaSedifadel SAVEIONJTRE E@ﬂara%@@{gamg'l‘ﬁler was dried

VRO G amridhn oLt e PRGBS YA 1058 8 S0 FiEediiRT

qmqt@kzegleldfﬂ eld: 2.9 g of internediate 3c (68%. f)
Preparation of internmediate 3d O F Internedi ate 3d

repared. according to the sane pyotocol as
A EPElipR Linkmedigy g . 4, .

Preparation of internedia 3§ A { »
g protocol as |
g of internediate 3e

prepared according to the
internediate 3c. Yield:

(96% . Exanple AlB Preparatl on of internmediate 2a o Cl

N 15 A solution of naphtal ene (0.156 nol) in CH2Cl2
(Alﬁﬂktulle)of\mtermde 7q2@H 2.8 niad), A-micthiylbeezyd famine (11.7 ml, 0.09

5?1({:12 cﬁ;ﬁ\\/?&é @2”0(% grg 6% ‘ﬁ%g%“%}}&ﬁ%?gﬂn QU %ﬂ%was refluxed

wivsenight Theqnixtyre wag ﬂfe@rcogleﬁéiew ta foqnp tymnesgipierand irater and Et,0
W2 adRAUTRIMIR WaRkWANEd wRtR E1HX t’]!'lﬁ%}%i‘at’éﬂ bmkécg was
o)

ToehePRE RS apibonalR SRy LADRR o gh Bapeous §eD ksolution

$3)N)l diht o’!mnc layer was dried and the solvent was evaporated. Yield: 7.86 g of
intermediate 8 (29 %).

d) Preparation of intermediate 9 C 0
N7

9 §

Intermediate 9 was prepared according to the same procedure as intermediate 8. Yield :
10%.

Example A4

a) Preparation of intermediate 10 Br\@\ 0
N
H

Benzenepropanoyl chloride (0.488 mol) was added dropwise at room temperature to a
solution of 4-bromobenzenamine (0.407 mol) in Et;N (70 ml) and CH»Cl, (700 ml) and
the mixture was stirred at room temperature overnight. The mixture was poured out
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20 evaporated. The residue was purified by col um
chr omat ogr aphy over silica gel (eluent:

WERRCOM48y cl ohexane : 40/ 60 ; 20-45m) . The purBCT/EP2006/063553

fractions were collected and-he solvent was

evaporated. Yield : 20 g of internediate 2a (52%. O

Cl Internediate 2b was prepared according to the sane
protocol, but 25 starting from benzene. WO

260 WAkt Qha Somiehirkied 006006 308 3xtracic With SHEYL Ah€organieNgler was

i R0+ PR A B0 el SR Dl . e il S nizea
Aonailicthyé pthem fThe resaduei(ht B6 hekwas tekeh @ @l CHiClAambWaﬁhed nwith
ﬁcﬁw‘g‘hg Q?fdgdﬁ?oofagél medr{eg gv%s@ )ﬁ1ﬂfefbdckl%ﬁ11% sbrOf wis)

svanargedy X ied: )ﬂloatﬁ7(ﬂ¢fd@te(feed!€$eﬂﬁl ) and al umi num

chl oride (0.208 m)l) in CH2C12 (200 m) at OC. The
rgéé ure was Stlrefi g]a 2 houys at OCthen poured into
i%2 Brepatation of fntern with CHge e

was separated, washed with K2CO
magnesi um sul fate, filtered, and 1

THBREICAbE Yras &8itd Suf ﬁf-iééj POMNAE 22‘5“'{66‘1) Whs héilded dropw1se at 10°C to

Bnap305s S%PT)ﬁgmbpfér{p‘F 2 a@t g unds addelat room temperature.
Athe paikird was stirrqdrdveﬁﬁgldﬁaswcﬁ meNd olmbxe foemlil akaciedwaith

r according t J Qg
I e BERIclavi e g DR R e e spiugt s 15
Exanopated. AGekd) 7P6é|ga1famtbmmd¢ﬁteilh(@7&ﬁ)ed| ate 6 0 To a
sol uti on of benzene propanoic acid (20 g, 0.13 nol) in

CH2C12 (200 m), (32.4 gg, 0. equi v) was
&Y Begp loeeflmﬁ@emaiaL?re was st] {ats

N, O di net hyl - hydr oxyl am ne (hydr@ . 96 Q,
0.26 nmol, 2 equiv) was added 20 and t msxture was
stirred overnight at roomtenperature. The reaction

f} soixivte ofdrternangiate h b (0.04% molrnd dhiewigs (0% molon edraneil 50 ml)
(was Mirred B kel Rr $aDufydnt 3kdrestouHt fo room temperature. A solution

of KOH (0.068 mol) in water (15 ml) was added. The mixture was stirred and refluxed
for 1 hour and poured out on ice. The precipitate was filtered off, washed with H,O and
dried. Yield: 11 g of intermediate 12 (74%).

d) Preparation of intermediate 13 Br O X O
P

CH3I (0.037 mol) was added slowly at room temperature to a mixture of intermediate
12 (0.033 mol) and K»,CO; (0.037 mol) in 2-propanone (150 ml). The mixture was
stirred at room temperature for 8 hours, poured out into H>O and extracted with
CH,Cl,. The organic layer was separated, dried (MgSQ,), filtered and the solvent was
evaporated. Yield: 11.2 g. Part of this fraction (2 g) was crystallized from diethyl ether.
The precipitate was filtered off and dried. Yield: 1.45 g of intermediate 13 (70%).
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CH2C12. The separated organic |ayer was dried (MgSOH),
filtered and the solvent was evaporated. The residue

wor®7puusd i ed by col utm chr omat ogr aphy over si PCT/BEPTI@6/063553

(el uent: CH2Cl12i Si02 15-40m45-Yield: 26 g of
intermedi ate 6. 25 WO 2007/ 000435 PCT/ EP2006/ 063553
-43 b) Preparation of internediate 7 0 Cl
Internediate 6 was added at 0OC to a mi xture of
bw&butyl magnesi unbrom de (1.5 equiv.) in THE
%ﬁgrea) gl XTUr s then rgefluxed for 5 hours,
8 @ﬁ%g e 1. The pyxture was extracted
with Et OAc. The separated orggnig | aer was dried 5
(MyS®4), filtered and the sol ! .
Yield: 20.5 g of internediate 7 (qfa
c) Preparation of internediate 8 0 ~ | pZm Xt ure

PRETLC RO XN, FRCT: Tl
3-Brombbenzéndming (0.53 niad) BceltgNi(0.72 hﬁ)leﬁQﬂ-Izmlz) (1008 ml). The

él?X{u%%( WQS 31.91’1' %t/a? rr@on%] m GIQ.'UI‘ G?OB(E #ours %] %8 nﬁ\g\géeewater and

o roomtenper a re an
MHLSH. THeorganie layer wasswashed wathddClWi N, Hh@t with Kee©s 10%, dried

?ﬁ%@(ﬁ ?ﬁiteféﬁg%m ’\}? kéﬁ(r@ﬁt ‘%%%\Ym q&’i‘ét@&ﬁll\gilrj%ﬂ(}sé‘”ﬂ%‘?d‘qgé% of

ut | h an a
wpqueme t3N) . The organl c layer was dried and the
sol vent was evaporated. Yield: 7.86 g of internediate

%ﬁﬁ)é‘?pﬂéé'f)ﬁt‘)g"g Preﬂ&t@?ﬂ‘g acciopfjleggegioatﬁegsgne

Eedure as internediate 8. Yiel d : 10% Exarrpl e A4

i nternedi ate 1
chloride (O. 488 als ad
tenperature tB a S0l U1 oiflof

MRE 8 [
4 brom)benzenam ne (0.407 mol) in Et3N (70 nml) and
CH2Cligtefni€fatel1s and the ni xture wasSingrinedigtd 168t r oom

PRINSLRS Hof) HdAbd BlopwlidGe S S DRIM oA ShPibxture was

brought to room temperature. Intermediate 14 (0.33 mol) was added. The mixture was

stirred at 85°C for 6 hours, then cooled to room temperature, poured out into ice water.
CH,Cl, was added. Both layers were stirred for 2 hours. The mixture was extracted
with CH,Cl. The organic layer was washed with K,CO; 10%, dried (MgSQ,), filtered
and the solvent was evaporated. The residue (84 g) was purified by column
chromatography over silica gel (eluent: CH,ClL/cyclohexane 30/70; 20-45um). The
desired fractions were collected and the solvent was evaporated. Yield: 34.1 g of
intermediate 15 (31%) and 9 g of intermediate 16 (8%).

c-1) Preparation of intermediate 17 Br

A mixture of intermediate 15 (0.1 mol) and NaOCHj3; (0.53 mol) in methanol (340 ml)
was stirred and refluxed for 20 hours, then cooled to room temperature, poured out into
ice water and extracted with CH,Cl,. The organic layer was separated, dried (MgSOy,),
filtered, and the solvent was evaporated. Yield: 79% of intermediate 17. (mp. 100°C)
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15

WO 2007/ 000435 PCT/ EP2006/ 063553 -44 into water and
concentrated NH40H, and extracted with CH2Cl12. The

we@e@anom@3d ayer was dried (MgSO4), filtered, apdi/EPm®06/063553

solvent was evaporated. The r#&sidue was crystallized
fromdiethyl ether. The residue (119.67 g) was taken
up in CH2C12 and washed with HCL1IN. The organic | ayer
was dried (MgSO™4), filtered, and the soI vent was 5

V)[Remirtibn ofiiglethedidld 187 g of in b)
Preparation of internediate 11 B
reaction was carried out tw CBr Dl ) was

added dropwi se at 10C to DM (0.525 m)l)] Then
e RhaRAE 38 %va%? eg)greliéécém‘n%am s%ﬂféiﬂot@&olrag ?ﬂfbrmedlate 17, but
s stirr

t enper ature M Xture W over ni ght

shetingolsemdpternidialn 10 ceiclh o @afriniraerdisi | K. (- éﬁ&@lz.

The organic |ayer was dried (MgSO4), filtered, and the
62-Q

s evaporated VYielB:
EoDd e ne TEREEHE 1) b epart
12 Br 1:)~N S ~ H A mxture of e et at e\ A
nol) and thiourea (0.05 nol) in ethanl (?50 m) was
stirred and refluxed for 8 hours and then brought to
omirturergd éntermgdaate Al €033 inoh in CELONaKBHYo) in methanell (222.32 ml)

Wﬁ& ﬁ{et}{a}lél (‘717 3 nYYﬁ%a@&ﬂ‘?éﬂi anﬁr}@ﬂlmeﬂWEﬁng’lﬁsth& q_&fr&goﬁmﬁ ice and

' uxed our and oure out on

ﬁ?“@%‘it?ﬁ Wﬁ’fl &Haa&éz f 1h¢ @reagic éwer %gfrpéaﬁtw flﬁe%%gﬁﬁa) filtered and
) @ﬂiveni(mb gvapbiatéll OThé résRILE®EK @hﬂﬁé&b}( ¢dit@nn cﬁiomatogra hy over

SR B elrRRs: S S Rt 20 an b A 2l )L 108

Ifrabﬂonsaderatellecmbl ahd t(ltﬂscﬂ%lt wak evapodatéd C¥3eld 0208 6f inlxirynediate

[ ). The m xture was stirred at
lgé%ﬁﬁﬁ%ﬂg?ﬁ? 39638 hours, poured out into H2O and
extracted with CH2Cl2. The or ganl c Iayer was

& Wr@ﬁﬁé’cmn‘ﬁf‘ﬁt@nﬁmb fil sol vent was
evaporat ed. Yield: 11.2 g. Pa ion (2 Q)

was crystallized fromdiethyl “ef pr ewrpi t at e
was filtered off and dried. Yield: 14$ of

WE@%& 2& %’é’% g@zloe%accgrgm\é% %h Osyn% Qot%gol as intermediate 19.

Yield : 90%.

Example A6
Preparation of intermediate 21

Intermediate 21 (dia B)

n-BuLi (1.6M in hexane, 4.4 ml, 0.00283 mol) was added dropwise at —70°C under
nitrogen flow to a solution of final compound 18 (0.00283 mol) in THF (17 ml). The
mixture was stirred for 1 hour and 30 minutes at —70°C and then N, N-dimethyl-
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-45- Exanple A5 a) Preparation of internediate 14 Br \
O / N H Benzenepropanoyl chloride (0.67 nol) was

waodaedodsdpw se at 5C to a m xture of PCT/EP2006/063553

3- br onobenzenamni ne (0.58 nol yY4&nd Et 3N (0.72 nol) in
CH2C12 (1000 m). The mxture was stirred at room
tenperature for 4 hours, poured out into ice water and
5 NHAOH. The organic |ayer was washed with HO [N,
tfbv@mnyidé (0.02GH31) IRfkadded. File (d¥bbRg)mixturt tvas siitredofiodl 2 thoars at

sghyent S_eyapor at i1l .dryness. . Yield:. .
> DS R R w13 VA 2, the i R ot i J0 s The reanic
14yer Bias Brashed/with @hter fiebrine td wesldaedoved Mgy filtelied aad
%8?@%%}12% o The $ERR M P A TR DIPE. Y RIE2 5 of
itgizeadiate 2 b (54%)k er nedi ate 14 (0.33 nmol) was added. The
m xture was stirred at 85C for 6 hours, then cool ed
:’% roggéenperature, poured out into ice water.

s added. Both layers were stirred for 2
fap Breparafibe offintdrinediave® extracted wi
organi c |l ayer was washed with K2C03 /
(MS™), filtered and the solvent was
residue (84 g) was purified ) 1
chr omat ography over silica d
CH2C12/ cycl ohexane 30/ 70; 20~48M);
fractions were collected and the sol vend
evaporated. Yield: 34.1 g of internmediate 15 (31 %
and 9 g of internediate 16 (8% . c-1) Preparation of
internediate 17 Br NO 1 A mxture of internediate
15 (0.1 nol) and NaOCH3 (0. 53 mein:dibe 20ehikarelia A &4Qia B)
m) 20 was stirred and refluxed for 20 hours, then
cooled to roomtenperature, poured out into ice water
arBuleB8 ad} @03 wiol,?2 &) hizas allied drogaiseat H20P€T towasslution of

058y snind (5 89n1 BRI, 2 equiv) in THF (30 ml) under N, flow. The
mixture was stirred at —20°C for 20 minutes, and then cooled to —70°C. A solution of
intermediate 19 (10 g, 0.015 mol) in THF (30 ml) was added. The mixture was stirred
at —70°C for 1 h, and then a solution of intermediate 2b (7.8 g, 0.019 mol, 1.3 equiv) in
THF (30 ml) was added. The mixture was stirred at —70°C for 1 h. Water was added
and the mixture was extracted with EtOAc. The organic layer was separated, washed

with brine, dried over MgSQ,, filtered and the solvent was evaporated. The residue was
purified by column chromatography over silica gel (eluent: Cyclohexane/ EtOAc: 95/5;
20-45 um) to give rise to intermediate 22 (15.2 g, 95%) (mixture of dia A and dia B).

Example A8
a) Preparation of intermediate 23 O
0
QO
0
o

A mixture of intermediate 2 (0.00405 mol), N-(tert-butoxycarbonyl)piperazine (0.0081
mol) and potassium carbonate (0.012 mol) in acetonitrile (12 ml) was stirred under
reflux for 2 days and was then cooled to room temperature, filtered and the solvent was
evaporated. The residue was purified by column chromatography over silica gel
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filtered, and the solvent was evaporated. Yield: 79%
of internediate 17. (np. 100C) WD 2007/ 000435

wean/aRaen6/ 063553 -46 c-2) Preparation of PCT/EP2006/063553

internediate 18 \ Br | / NO48~ 1 Intermediate 18
was prepared according to the same protocol as
internmediate 17, but starting frominternedi ate 16.
Yield: 96% of internediate 18. (np. 96C) c-3)

Relagar lﬁ?d)da?éﬂic(I)Aé Ilg_b Heljilfiéﬁ) %13)2 g‘[ge builce fractiohs w%i'fgollg%téd and the
m.xt ur nter. . . 9
S kb B S0 76 Eo bR REe R 23 AR w1 s

stirred and refluxed overnight, then poured out on ice
& Braprratige oéinteymedia-2C12. The organi ¢ | a was
separated, dried (MgSQH), filfered™s ‘
was evaporated. The residue w
chr omat ogr aphy over silica gel ( :
GHasMA6KE WE linbenatiae 20/ (8|Q)|O&9ﬁ nﬁdd1)? axéd Qgﬂ&broz'?&tiéw (OT01® mol) in
actions. caol l ected and the vent S .

ST 6 B W it S0Gm BrpR R Qi e Hyrd Sy o water
Sodium hydnomidat(peldA<Y) wascadiled Ringib dasic ipbhand thenmertunedwast extracted

\ ] ; ;
R N R g U ALSSS
Titerod-and|the sdvant Bigs evapomied Y igld: @ pOre @if internpediatgp34 (B82%).
Intermediate 21 (dia B) n-BuLi (1.6Min hexane, 4.4

, 0.0 g83 nol ) was added dropw se at -70C under
gmgeg—fl ow to a solution of final cgonmpound 18
@ Papatafionof jntérmedidte 2517 m ). The mgktdye was stirred
for 1 hour and 30 minutes at -70C ana pen
N, N-di met hyl WO 2007/ 000435 PCT/ EP2006f063553 -47
formam de (0.014 nol) was added, Theg rs&sul tong m xture
was stirred for 2 hours at - and|t henTwat er was
added. The m xture was extrac NZs
or gani c

Intermediate 25
A mixture of deoxybenzoin (1 mmol), 3-bromoquinoline (1 mmol), XPHOS (0.08
mmol), palladium diacetate (0.04 mmol), cesium carbonate (2 mmol) in xylene (4 ml)

was flushed with N, and heated at 145°C for 20 hours. The reaction was cooled to room
temperature and 2 ml of H,O and 10 ml of CH,Cl, were added. The organic layer was
separated, dried over MgSQ, filtered, and the solvent was evaporated. The residue was
purified by HPLC on RP with NH,HCOs-buffer. Yield : 87 mg (27 %) of intermediate
25.

b) Preparation of intermediate 26

Intermediate 26
Intermediate 25 (0.269 mmol) was dissolved in THF (3 ml) and a solution of
allylmagnesium bromide (1M in Et,O, 1 mmol) was added at room temperature. After
stirring for 2 hours at room temperature, 3 ml saturated NH4Cl solution was added and
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| ayer was washed with water then brine and was dried
over MgSH4, filtered and evaporated till dryness. The

wo e®rdoua3svas crystallized from DI PE. Yield: 0.B2r/grmbe/as3553

internediate 21 (54% . Exanp#® A7 a) Preparation of
internediate 22 OHCd Br N Internediate 22 (m xture
dia Aand dia B) n-BuLi (38 m, 0.03 nol, 2 equiv)
was added dropwi se at -20C to a solution of
dt]trﬁtgo Wa@;p,y)hﬁﬂildalefof 8 hGurl he ﬁm@tﬁrdmhs exft’raelﬁd Wﬂl Clﬂz((]jIH?:he layers
m xt u r.red at

e ST i SR g b U S lEEhule i Poud he
sediditei was poifified by dComRE vith NHQHGO:budes Wisld : 25mEKES %) of
%ﬁ%ﬂﬁ%?t g added. The mixture was stirred at -70C

and then a solution of internediate 2b (7.8
g, 0.019 nol, 1.3 equiv) in THE (30 nm) was added.
HPrdfiaxdiidh S WRSARd bsmpshil - 70C for 1 h. Water was
adde and the mixture was extracted with EtOAc. The
dixgmplecB1 ayer was separated, washed 15 with brine,

V) fyi ed and the sol vent was
%gﬁgart%}l‘%gc S{i‘nreslldélugzr was purified by colum
chromat ogr a over silica gel (eluent: Cycl ohexane/

Et OAc: 95/5 0-45 gm) to give rise to internediate

onyl)plperazine (0.00él nol ) and
e (0.012 nol) in acetonitrile (12
m) was stirre der reflux for 2 days and was then

cool ed thmg BH% ﬁg{)ature, filtered and the sol vent

Ay esidue was purified by colum
chr ormt ogr er Qi lica gel WD 2007/000435
ACBUIER26MGA (h6%15 $O 003 BmoY| wesrdddeddropwiselat QRCCHo 2 sdlation of

BB DO DS (g PG B, 50
intiK@reYwes stireedzg %Qf@/gr 2¢ mimytes, theatdopleddd -T0SCeArsolitignof
ttefnddidie 13 (0.003 mol) in THF (10 ml) was added. The mixture was stirred at -
70°C for 1 hour. A solution of 5-(dimethylamino)-1-phenyl-1-pentanone (prepared
according to A1Ac), (0.0035 mol) in THF (10 ml) was added. The mixture was stirred
at -70°C for 3 hours. H,O was added. The mixture was extracted with EtOAc. The
organic layer was washed with saturated NaCl, dried (MgSQ,), filtered and the solvent
was evaporated. The residue (2 g) was purified by column chromatography over silica
gel (eluent: CH,Cl,/ CH;OH/NH4OH 94/6/0.3; 15-40um). Two fractions were
collected and the solvent was evaporated. Residue 1 was crystallized from DIPE. The

pot assi um car|

precipitate was filtered off and dried. Yield: 2% of compound 1 (diasteroisomer A).
Residue 2 was crystallized from DIPE. The precipitate was filtered off and dried. Yield:
0.174 g of compound 2 (11%) (diasteroisomer B).
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CLH A solution of internediate 23 (0.00191 nol) and
trifluoroacetic acid (0.019 nol) in 5 CH2C12 (6 m)

wWOoR®7800485 ed at room tenperature overni ght thepCpBP2006063553

out into water. Sodium hydroX-de (pellets) was added
until basic pH and the m xture was extracted wth
CH2Cl12. The organic | ayer was separated, washed wth
water, dried over MyS04, filtered and the sol vent was
evaporated. Yield: 0.50 g of internediate 24 (88%. 10

ampl.e AQ a) Preparation of internediate 251 \ 0 N
/%(reqdﬁ Jrﬂ%&? 8“’5%%&%4)(ture of deoxybenzoin (1 mol),
nmol )

=y
-
=]

e (1 nmol ), XPHOS (0.08 nmol),

gt ate (0.04 nmol ), cesium carbonate (2
in xyle ed4 m) Was flushed with N2 and heated
» ; hio . ~Jhenreaction was cooled to room
of "H20 and 10 m of CH2CI2 were
addey ) fc | ayer was 15 separated, dried over
MyS04, fi dnd the sol vent was evaporated. The
residue was p F~ed by HPLC on RP with

NHAHCO3- buf f er . d: 87 ng (27 % of internediate
25. b) Preparati onof internediate 26 I \ OH N /I

I nterne 'ateu%gll te diate 25 (0.269 nmol) was

di ssol verLTHP % ?ﬁ; and a solution of 20

al |yl ma QHRAg G (IMin Et20, 1 nmol) was added
Athese0dMpoRiBe(cotpoend Afdigstereditdrhér Agnd e6mpoundur, diagtereoisomer

rqom tenpergture,. 3 sat ur at.ed NHAC1 .s tigqn was ..
et BSpeoiadina b B titing BRoy e GadBR:h andgnitiRediate 13,
stirring was continued for 1 hour. The m xture was

thh CH2C12, the |layers were separated on

! and the organic |ayer was concentrated in
Paenssationtpd compeundlyS andd purified by HPLC on RP with

NH4AHCO3- buf 25 ng (25 %9 of internediate
26. 5
Br IL\

Compound 5 (dia A)
Compound 6 (dia B)

n-BuLi 1.6M in hexane (0.0073 mol) was added dropwise at —20°C to a solution of
N-(1-methylethyl)-2-propanamine (0.0073 mol) in THF (15 ml). The mixture was
stirred at —20°C for 20 minutes, then cooled to —70°C. A solution of intermediate 19
(0.0061 mol) in THF (20 ml) was added. The mixture was stirred at —70°C for 1 hour.
A solution of intermediate 5 (0.0073 mol) in THF (20 ml) was added. The mixture was
stirred at —70°C for 3 hours, then poured out on ice at —20°C and extracted with EtOAc.
The organic layer was washed with saturated NaCl, dried (MgSQ,), filtered and the
solvent was evaporated. The residue (4.6 g) was purified by column chromatography
over silica gel (eluent: CH,ClL,/CH;OH/NH4OH 96/4/0.3; 15-40um). Two fractions
were collected and the solvent was evaporated. Yield of residue 1: 0.95 g of compound
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B. Preparation of the final conpounds Exanple B 1
Preparation of conmpounds 1 and 2 OH Br I N~ N

w@eovpoenss 1 (dia A) Conpound 2 (dia B) n-BuLi PAT/BR20061063553

hexane (0.0035 nol) was addedSkropwi se at -20C to a
solution of N-(1-nethylethyl)-2-propanam ne (0.0035
mol) in THE (7 m) under N2 flow The 10 m xture was
stirred at -20C for 20 minutes, then cooled to -70C. A

$q5%) Qd[laﬂéroisﬁtnef KB?C(hqi; 0693 R@s@&ﬁ’z was ¢rystallizeEfrfoAODIRE. The
I%e(ﬁ;pl%g\ \g%ﬁ étte[rs(ﬂ" A Gridd ig ltd ba& oa}lcompoun% g ?f2°/1)

5d1@sielmm0mpt5rmnn)64f(bhenyl -1 - pent anone (prepared

according to ALAc) , (0.0035 nol) in THE (10 m) was
added. The m xture was stirred at -70C for 3 hours.
Brepagationof gempourls 7Andt8ur e was extracted with Et OAc.

The 15 orgg | ayer was washed with saturated Nad,
dried (MJSQ) ,Ifiltered and the solvent was
evaporated. T eoﬁesn due (2 g) was purified by colum
G OpRL 00 2 ! gel (eluent: CH2C12/
CH3 /03 15-40m). Two fractions were
col | e sol vent was evaporated. Residue 1

: fromDIPE. The precipitate was
g dnied. Yield: 2% of conpound 1

(di ast er oi soner 20 Residue 2 was crystallized from

DI PE. The precipiftate was filtered off and dri ed.

Yield: 0.174 g & conpound 2 (11% (di asteroisoner

B) . V\DCZOO?/ 0 9 CT/ EP2006/ 063553 -50- Preparation

of compoul éﬁ Br OH / I \' N~ N Conmpound 3

(dia A 0@8% % Q (dia B) These conpounds (conpound
Thesh @siippuads @ombuﬁki Ardlasteregisomet Al andlc@sp@md @, d@asereoisomer

B L LA R 3 S B romo 2

methoxy-3-(phenylmethyl)quinoline and 1-(6-bromo-naphthalen-2-yl)-5-

dimethylamino-pentan-1-one (prepared according to A1Ac).

Example B2b
Preparation of compounds 9 and 10

Compound 9 (dia A)
Compound 10 (dia B)

A solution of intermediate 19 (0.0031 mol) in THF (10 ml) was added dropwise at —
70°C to a solution of N-(1-methylethyl)-2-propanamine, lithium (0.0035 mol) in THF
(10 ml). The mixture was stirred at —70°C for 1 hour and 30 minutes. A solution of

0

0 N
I
<0]©)\/\A (0.0041 mol), (prepared according to A1Ac) in THF (12 ml)

was added. The mixture was stirred at —70°C for 3 hours, poured out into —30°C and



5 Exanpl e B2a Preparation of conmpounds 5 and 6 Br AON
/O Conpound 5 (dia A) Conpound 6 (dia B) n-BuLi 1.6M
wo eooexase (0. 0073 nmol ) was added dropwi se at PRDEP1006/@63553

solution of N (1-nethylethyly2-2-propanami ne (0.0073

mol) in THE (15 m). The m xture was stirred at -20C

for 20 mnutes, then cooled to -70C. A solution of
internediate 19 (0.0061 nol) in THE (20 m) was

atittadded Whit OH,KLUThe vianiktlhyer eiths 8éparateld; diied (MgBOV), filtdfdd, and

| f
AUt Y ool TR HIGieTs 49w S0Py bl Fhperaphy
hxmtr ssl,lcatgaé(ﬁlqmm redOyCHaOH/NH.QH 9320¢ SahdH46pmn).aiwe tractions

&e{rg ?(g% e@@ﬁﬁg 8%&?@%%@@ rted"’fﬁ%sﬁé?ezg &ds gbfsﬁlhzed from DIPE.
5 %meplm@swwﬁlw%@ﬁdm r‘élgldd 098¢ g.of cgl)npwagi 9 (9%);
rwlast&esﬂom A9 ) REFARIY @Qsh st@Nigéd frbm IDRPEY The precipitate

e T P o e o

emap@ﬁ%ned. Yield of residue 1: 0.95 g of conpound WO
2007/ 000435 PCT/ EP2006/ 063553 -51 5 (25%
(di asteroisomer A); (nmp. 96C). Residue 2 was
10 dxgmplBized from DIPE. The precipitate was filtered
Q’fré a?ﬁ%n@f'c@ﬁﬁo&iﬁllq -anf144 g of conpound 6 (12%.
|aster0|so-"r B; np. 164C3 Preparati on of conpounds
7 and 8 Br[[AON Br Compound 7 (dia A) Conpound 8
[ g conmpounds (compound 7, di astereoi soner
Ay.and _conpound di ast ey eoi soner B) were prepared
acCpr d 5t otocol , but starting from
DXy- 3- (phenyl met hyl ) qui no |ine and
pl en- 2-yl ) -5-
an- 1-one (prepared according to Al

1- (6\bronD qa“
di net hyl am no
Ac) .

Compound 11 (dia A)
Compound 12 (dia B)

n-BuLi 1.6M in hexane (0.0041 mol) was added dropwise at —20°C to a solution of
N-(1-methylethyl)-2-propanamine (0.0041 mol) in THF (8 ml) under N, flow. The
mixture was stirred at —20°C for 20 minutes, then cooled to —70°C. A solution of
intermediate 19 (0.0034 mol) in THF (12 ml) was added. The mixture was stirred at

15  —70°C for 1 hour. A solution of 1-(3,5-difluoro-phenyl)-5-dimethylamino-pentan-1-one
(0.0041 mol), (prepared according to A1Ac) in THF (10 ml) was added. The mixture
was stirred at —70°C for 4 hours. H,O was added. The mixture was extracted with
EtOAc. The organic layer was washed with saturated NaCl, dried (MgSQ,), filtered and
the solvent was evaporated. The residue (2.1 g) was purified by column

20  chromatography over silica gel (eluent: CH,Cl,/CH;OH/NH4OH 94/6/0.5; 15-40um).
Two fractions were collected and the solvent was evaporated. Residue 1 was
crystallized from DIPE. The precipitate was filtered off and dried. Yield: 0.17 g of
compound 11 (9%); (diastereoisomer A; mp. 157°C). Residue 2 was crystallized from
DIPE. The precipitate was filtered off and dried. Yield: 0.21 g of compound 12 (11%).

25  (diastereoisomer B; mp. 175°C)
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10 Exanpl e B2b Preparation of conpounds 9 and 10 1 HO
Br I \ N NO Oi Conmpound 9 (dia A) Conpound 10

W@ dooad/0Bu3A sol ution of internmediate 19 (0. 0031PemEP20061063553

THE (10 m) was added dropw s&-at - 70C to a sol ution
of N- (1- met hyl et hyl ) - 2- propanam ne, |ithium (0.0035
mol) in THE (10 m). The m xture was stirred at -70C
for 1 hour and 30 mnutes. A solution of 0 I~ 1
ExaRpkIB2D! ), (prepared according to Al Ac) in THE (12
g;r%P Jt5nos added l'ghe 214xture was stirred at -70C for
BERon o SOPRAUEH5i48¢ 4% 30C and WO 2007/ 000435
PCT/ EP2006/ 953 -52 extracted with CH2Cl2. The
organi c | ayexAas separated, dried (MgSO4), filtered,

d the sol vent orated. The residue (5 g) was
?)% A ed By-Ccohu efiat~ogr aphy over silica gel
(el L CHeC12 CH%OH/ NH40H 93/7/0.5; 15-40m). Two
fraction¥

ré T | ected and the sol vent was
evaporated. Rasidue 1 was crystallized fromD PE. 5
The precipitiate was filtered off and dried. Yield:

0.084 g of compound 9 (9% ; (diastereoisoner A; np.
98C) . RESMARMY 33 &Atrystallized from DIPE. The
preci pi F4PROudd (43 Bt ered of f and dried. Yield: 0.126

@-BaLiclofVIGH hdxake (0.0049 mo()diasidaeddiopaiserat B20°0p.a sbhfiich of
18RRI T ey DLt B 08 onow. e
mixture was stirred at —20°C for 20 minutes, then cooled to —70°C. A solution of
intermediate 19 (0.0034 mol) in THF (12 ml) was added. The mixture was stirred at —
70°C for 1 hour. A solution of 1-(2,5-difluorophenyl)-5-dimethylamino-pentan-1-one
(0.0041 mol), (prepared according to A1Ac) in THF (10 ml) was added. The mixture
was stirred at —70°C for 4 hours. H,O was added. The mixture was extracted with
EtOAc. The organic layer was washed with saturated NaCl, dried (MgSQ,), filtered and
the solvent was evaporated. The residue (2.2 g) was purified by column
chromatography over silica gel (eluent: CH,Cl,/CH;0OH/NH4OH 95/5/0.5; 15-40um).
Two fractions were collected and the solvent was evaporated. Residue 1 was
crystallized from DIPE. The precipitate was filtered off and dried. Yield: 0.13 g of
compound 13 (7%); (diastereoisomer A; mp. 166°C). Residue 2 was crystallized from
DIPE. The precipitate was filtered off and dried. Yield: 0.15 g of compound 14 (8%).
(diastereoisomer B; mp. 157°C)

Example B2e
Preparation of compounds 15 and 16

Compound 15 (dia A)
Compound 16 (dia B)
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n-BuLi 1.6Min hexane (0.0041 nol) was added dropw se
at -20C to a solution of

woR(10mashyl et hyl ) - 2- propanam ne (0.0041 nol) PCET/EPEH0¢/@3553

m) under N2 flow. The mixtu?® was stirred at -20C
for 20 mnutes, then cooled to -70C. A solution of
internmediate 19 (0.0034 nol) in THE (12 m ) was added.
The m xture was stirred at 15 -70C for 1 hour. A

$OBwiLil 106Mdh hexane (0.0072 mol) was added dropw1se at —20°C to a solution of

Ot e P2 pagain QR Botln A0 R 4 The

mhixtunawasistoresd at TRE°Gror 20mainutes,ghent ¢aolaslto af70°F.0'Csdlutiontof

*ﬂxﬁ%ﬁﬁe 31{% rgam cgﬁayer vsglﬁv\z&,ﬁ %ﬁdeﬁﬁ D&lﬁngg%ﬁmdat

NAGTC foarli hoyr pngy Somynutes. P solwionpi@- dltrw@lymmv@ﬁrpm%n -3-yl-
%ﬁﬁ 186&%@%&& £8bdufy 10ATAGX0.00%2 ﬁul)llﬁ TeHF @0 B wasBdded.

h I
T BReE HOT PRTSSOH 40 ColR5 Schours FB e 30dighatr A3 Pfamirture
wies extadtéewith dietind ethee Thelorganiic 1_?@& weasaeparated driddaMghon),
Ci
RS o R oMon OB udpOPRRd e 57 BR3 A0 Wb BBy gqtumn
@Qmattégtalahyt@ieesﬂls@gdr(elAentnﬁHz@EfmiaOPHéH{mé%’SKﬁa% 15-40pm).
@[fvyosﬁéd oh§ Gidr cff Jo‘l’l@!:te@hr?@the'gﬁﬁreﬂtr \%d oy % %dvﬁ% fidd 1 %?d

drie

earsaaéle@fiéﬁnga%k? Eﬁe mﬁcmliaﬁs&)as ﬁlﬁﬁ@é@ﬁ%@cﬂ&@é Ylelﬁ 0.065 gof
o E0H(396)3 EdisstereSisomEsx @b €1 ﬁ?ﬁ%ﬁm@ﬁ atwarer@ftallized from

iﬁgﬁﬁfﬁdﬁrféﬁ’o&% SureA oftind ded Yisla0 Q6 ot s RA 6 %)
(GiagrCetdisomen) Bywmp. 28°@@d dr opwi se at -20C to a sol ution
of N-(1-nethylethyl)-2-propanam ne (0.0041 nol) in

THE (8 mg under N2 flow. The mxture was stirred at

220 minutes, then cooled to -70C. A sol ution

qfregﬁrdt%@ff’&@ﬁﬁb@ﬁrﬁls]ﬁ anf19034 mol) in THE (12 nl) was
ed. A

ture was stirred at - 70C for 1 hour. A

1- (2, 5-di f Pygf ophenyl ) - 5- di net hyl am no- pentan-1 -one
(pﬁepared hccording to Al Ac) in THE (10
. Y € was stirred at -70C for 4
added. The m xture was extracted wth

Compound 17 (dia A)
Compound 18 (dia B)

n-BuLi 1.6M in hexane (0.0073 mol) was added at —20°C to a mixture of N-(1-methyl-
ethyl)-2-propanamine (0.0073 mol) in THF (10 ml) under N, flow. The mixture was
stirred for 20 minutes, then cooled to —70°C. A solution of intermediate 19 (0.006 mol)
in THF (10 ml) was added slowly. The mixture was stirred for 1 hour and 30 minutes.
A solution of intermediate 3a (0.0091 mol) in THF (10 ml) was added. The mixture
was stirred for 1 hour and 30 minutes. H,O was added. The mixture was extracted with
EtOAc. The organic layer was separated, dried (MgSQ,), filtered, and the solvent was
evaporated. The residue (4.1 g) was purified by column chromatography over silica gel
(eluent: CH,Cly/iPrOH/NH4OH 90/10/0.5; 15-40um). The desired fractions were
collected and the solvent was evaporated. Fraction 1 was crystallized from
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Et OAc. The organic | ayer was washed with saturated
NaCl, dried (MgSO4), filtered and 10 the sol vent was

werapoorsed. The residue (2.2 gg was purified byT/ERI006I063553
(

chr omat ogr aphy over silica geP>-(el uent:

CH2C12/ CH30H NH40H 95/5/0.5; 15-40m. Two fractions

were collected and the sol vent was evaporated. Residue

1 was crystallized fromDI PE. The precipitate was
fiPIOH/DERE Of He mselpitite &as fifeddff 4hdldied. Wield: m@@ﬁcohﬁnound 17

iR BBLA B 1S B 450 L 58 5 ORI, e

fplr¢<11p;‘taeidwm‘ filtexedioffrané dried(iNaeld: 0039 § of compoanpfu(dibstedeoisomer
&hast er eoi soner B; np. 157C) Exanpl e B2e

Pfepparatlc?n of conpounds 15 and 16 Br OH / I \ N~ N

O N Conpound 15 (dia A) Conpound 16 (dia B) WO

5 PCT/ EP2006/ 063553 -54 n-BuLi 1.6Min
exane, 0072 ?nxgi #evvas added dropwi se at_~0C to a
GFRA3LIOR of compe t hyl et hyl ) - 2- pr opana (0. 0072

mol) in THE (20 m) under N2 flow The re was
stirred at -20C for 20 m nutes,
solution of internmediate 19 B
m ) was added. The m xture was §
hour and 30 m nutes. A solution © N- o
5-di met hyl am no-| - pyridi n-3-yl - pentan- I|-
(prepared according to Al Ac) (0.0092 nol) E (20
m ) was added. The m xture was sti rr%d atundlggg for 3
hours. H20 was added at -30C. The nmixtUre

exBulaict.&d imihtxandi(@.003 modt wasr added et -A0JEro @ sb]a;dem of\lq 1-methyl-

AL SOy i 9 R 0P AR s
@t;n@mfp@@ neinpigaetheryeealgd toove rC A soléamg ef m(eéme@me 19 (0 002 mol)
2%(b i3 Qs BAHTRL frttBreSvaslspird@9) - 70°0@r 1 'h@ﬁlt 4rSY minutes.

A s C%L(')f%caﬁgethyggfyéggh PP - rpeL |- (0.0024 mol) (prepared
maﬁdmgtt@t}e precediitel dfexiect) o THINA mil) e addédeTHe mixt(feSwa stirred

B SRR 30 abmabs 0 1S AR T SRR A gERact VM BrOAC
dihe o grini calaperwers sf:paraied,athedf(M@w) dilteeadl, and thedolvontOBss g
%@aﬂo‘?ﬁ@&uﬁfé rdfddes purified by column chromatography over silica gel
(eluent: CH,Cl, 100; 15-40um). The first desired fraction was collected and the solvent
was evaporated. The residue was further purified by column chromatography over
silica gel (eluent: CH,Cl,/CH;0OH/NH4OH 95/5/0.1; 15-40pum). The pure fractions
were collected and the solvent was evaporated. Yield: 0.029 g of compound 19
(diastereoisomer A).

1
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15 (di astereoi soner B; np. 98C) Exanpl e B2f
Preparation of conmpounds 17 and 18 Br OH \ \ N~ N

w@omwpoenss 17 (dia A)  Conpound 18 (dia B) n- BubCT/EPBNG/063553

in hexane (0.0073 nol) was ad¥ed at -20C to a mixture
of N- (1-net hyl - ethyl)-2-propanam ne (0.0073 nol) in
THE (10 m) under N2 flow. The m xture was 20 stirred
for 20 minutes, then cooled to -70C. A solution of
iBxampheR2tat e 19 (0.006 mol) in THE (10 nl) was added
ﬂrowl%. n‘l(')t%eorri Xt l{{sg aa §t| rred for 1 hour and 30
TPRfration of gomppunds 5Qapd 21 ;o nedi ate 3a (0.0091 nol)
in THE (10 vvas added. The m xture was stirred for
1 hour and 3Q~m nutes. H20 was added. The mi xture was
extract ed wi th OIEt OAc. The organic |ayer was

' v ,NMiltered, and the sol vent
The residue (4.1 g) was purified by
col umn chro aphy over silica gel (eluent:
CH2C12/i Pr OH/ NM4OH 90/ 10/0.5; 15-40m . The desired
fractions were collected and the sol vent was
evapor a€enpoufd 2@ (dieoh) 1 was crystallized from WD
2007/ 00Cae®upt?) @RPBIO6/ 063553 -55 i PrOH/ DI PE. The

Wﬁl‘fhpl' &Mt %%'}1 f{b bta'@f ﬁlg Qfds ARk %’ob@‘ijse T gédé} urfte? N4 fl8w to a

nmpoun di aster OI soner

Flill%i'%lﬁ %Nﬁlm@hsdia%loa’%rprpewnﬂ%(ﬂ (?5417 apg IpiBEHF (R ml). The
Fi’l‘ilﬁﬁlh‘é)bvhﬁbl%u%ﬁﬁo ot tafd BfénQbbled 'ﬁgalﬂ ) 378°CYlAeslo%tloQ H3Refinediate

T N G N A e P
Gouip Ausudutich c(f(ﬂ-dlnk)hyﬂ)arﬁuhﬂ -pheniyl-pentdre k-ane (§.04D3]1)r(ptepared
Va\{@goraiﬂg 74 Aeﬁ&'cf TR @o %15 Wb 9! Phd %ﬁx'ﬁltetWalls'brought to —30°C
while stirring, then poured out into ice water and extracted with EtOAc. The organic
layer was separated, dried (MgSQ,), filtered and the solvent was evaporated. The
residue (22.4 g) was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH;0H/NH4OH 96/4/0.1). Two pure fractions were collected and their
solvents were evaporated. Fraction 1 was crystallized from DIPE. The precipitate was
filtered off and dried. Yield: 0.56 g of compound 20 (5%) (diastereoisomer A). Fraction
2 was crystallized from diethyl ether. The precipitate was filtered off and dried. Yield:
1.2 g of compound 21 (9.7%) (diastereoisomer B).

Example B2i
Preparation of compounds 22, 23, 24 and 25

Compound 22 (B1)
Compound 23 (B2)
Compound 24 (A1)
Compound 25 (A2)
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et hyl )-2-propananmine (0.002 nol) in THE (6 m ) under
N2 flow The m xture was stirred for 20 m nutes, then

wa@omhieah48d - 70C. A solution of internediate 19P(CT)EEIM6/063553

mol) 10 in THE (2 m) was add&®. The mi xture was
stirred at -70C for 1 hour and 30 m nutes. A solution
of 5-di nethylam no- | -naphthalen- | -yl-pentan- |
-one (0.0024 nol) (prepared according to the
procedure of Al Ac) in THE (2 m) was added. The

TR MR PRk B Lo v e iomiihert "2 Eoto o offion of
V- @ameﬂlylfal%é) 2«m®a$elpa1ea(0@dil7 tholeid 1(%800)11;1) findar doefthw. The
i ‘Icu% % ndft 20 2@\fﬂiﬁﬁfe§‘ttﬁ& cobl theThEte %ﬁtlon of

romat o y over silica

G‘@P@éﬁ‘}]ﬂate @711991) Hlmd mlwas addedy Tl@f@@pqt@‘@ was stirred for 1
fhbaf:w mtmmﬂdehﬁ@dlﬁs 3aqelot i’vemég lity € RlF (3%@1) was added The

eva ?Vtaggtg’fﬁ-lﬁ-l?ﬁ%o[@% qur%ﬁil(\)%ge f&g;‘l (%qugﬁ{ I2f0°8 u¥‘ecf Sut'into H;O

f@hﬂé‘ﬂﬁdo@di@itﬁ Rt@AL 'Hﬁ/(ﬁgzﬁndlayéﬁwmmea ethiNe@, dried (MgSO,),
| : .

35 0 Y57 GG 19 LR i by ol

(ctioasategrapliyswiee silisy gel\(ﬁ)uemo(i}bﬁbm@mm{)%m@@% 353t0um).

20 d 21
‘I%ﬁ@fﬁﬁ%@ra&?ﬁe%?ﬁﬁdﬁfe%ﬂeﬁ{wmﬁﬂ 4 a g)” e BuLi

frmond ‘ﬁ@faﬂber(mlr ifisd by ﬁefu;nndéldoradegapay eystisdicagel (husat:
e/ER)IfU’IQié‘tH ylandine 97/810.1;€20um). Two fractions were collected and the

F*ﬂc‘fe A SN oo SRSt O P TR LT B 0.13

©b obmpowgld Sn(11 %).-(@PCI6AC)sol ut i on of internmediate 5 19

0505 03 A P 9 S S
bepliape X Amiethylanine BHE AY/1;-20pmahwofractens woe galleatest gnd the
%@Mﬁ%vaﬁ&ﬁféﬂ dRé'b%lfeq ﬁﬁfﬁ%stal’hﬂed-rﬁﬁn(ﬂﬁ’m}le PReZipitate was

he, ‘m xt t to
erethofanc driss. Sisid B0 of Shrepauod Zad %) (i 165°C) Residbe 2
Wi s leryistaliseed ﬁBmeD@PE arhecpredlpimé waasitered affdnddiriedr YI: 0.15 g of
%I\/]qlp \yﬁﬁ %0} he sol vent was evaporated. The
8 92 purified by col um

chr onat ography over silica gel (eluent:

%E&%{%SOI—V NH40H 96/ 4/0.1). Two pure fractions were
Fect and their solvents were evapgqrated.

Preparation of compownd; S0anfioed from DI PEe precipitate

was

Compound 60 (dia A)
Compound 61 (dia B)

n-BuLi (0.0103 mol) was added dropwise at —20°C to a solution of diisopropylamine
(0.0103 mol) in THF (20 ml) under N, flow. The mixture was stirred at —20°C for

20 minutes, then cooled to —70°C. A solution of intermediate 19 (0.00859 mol) in THF
(28 ml) was added. The mixture was stirred at —70°C for 1 hour and then a solution of
intermediate 3¢ (0.0103 mol) in THF (29 ml) was added. The mixture was stirred at
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filtered off and dried. Yield: 0.56 g of conmpound 20
(5% (diastereoisoner A). Fraction 2 was crystallized

wo e@moadii4es hyl et her. The preci §)I tate was filt eredEP{0D6/063553

and dried. Yield: 15 1.2 g ofS&onpound 21 (9.7%

(di astereoi soner B). Exanple B2i Preparation of
conpounds 22, 23, 24 and 25 OH Br / I \ N~ N OO
Compound 22 (BI) Conpound 23 (B2) Conpound 24 (Al)
COOTO 1R hdfurd AterWs24ddéd BRDH3 miktulé wh? OxifalcAd3BTBEIOA. The

g{ganfol&%?rew'vlag sggql}gtié O\ﬁasé?d wlt}l%nne &e‘ﬁ%%era E/fjg%g) 1004 354 the
Nolventrredseyaparhtet) TIR- nosidpateg)i was pudified by cobimn ¢hromiBgraphy

o 49 . e
Q)%gtocs@ég)r ge; ?nénrtfu cfo'h%gzlﬂg(g P]egthB ly\%%p_ﬁ{)\ T{vﬁ q‘ra@ﬁons were
spllegted andthelpelvent 1as egampuated. noeM: 045 e cosponnd 6Qv(a1s1 %)
6Rbn 1708 A addw Bl %@isc&h%&ﬁlactlf(@zt% § (fPacliOH D, dfh B).
solution of internediate 3a (0.0117 nol) in THE (30
m) was added. The mxture was stirred at -70C for 3
Bxample Bien brought to -20C, poured out into H2O and

The organi c | ayer Bsas washed
%%%%%f\éﬂg&p ‘g’}ﬁgs filtered and it he sol vent
\@86?8\6&[3@?&1@@ The reS| due (6.5 Q) i fi
columm chr omat ography over silica gel
CH2C12/ CH30H NH40H 96/ 4/ 0. 4; 15-40m). |
fractions were collected and the soI venp ' N
evaporated. Fraction 1 was f g r|f| by col umm
chr omat ogr aphy over silica g i
hept ane/ Et OH Tri et hyl anmi ne 97/370. ;
fractions were collected and the s

evaporated. Yield: 0.13 g of conpound 24 ( ), (np.
101 ©) and 0.13 g of conpound 25 (11% ( 96C) 15
Fraction 2 was further purified b

chr omat ogr aphy over silica ?mgéﬁ\{" %(mlm]mre ofd1aAandd1aB)

hept ane/ Et OH Tri et hyl am ne ; é Two
fractions were coll ected an ?4 was

o S e e ol o e

g of conmpound 22 (7% ; (np. 166C). Residue 2

A solution of intermediate 20 (0.00661 mol) in THF (20 ml) was added to a solution of
lithium diisopropylamide (commercially available, 2M in THF/heptane, 0.00793 mol)
in THF (27 ml) at —70°C. The mixture was stirred at —70°C for 2 hours. A solution of
intermediate 3a (0.00661 mol) in THF (20 ml) was added. The mixture was stirred at -
70°C for 3 hours. Water was added and the mixture was extracted with EtOAc. The
organic layer was separated, washed with brine, dried over MgSQ,, filtered and the
solvent was evaporated. The residue was purified by column chromatography over
silica gel (eluent: CH,Cl,/CH;0H : 50/1; 15-40 um). The pure fractions were collected
and the solvent was evaporated. Yield: Compound 62 (a mixture of dia A and dia B)
(30%).

A fraction of the previous compound 62 was purified by chiral column chromatography
over silica gel (Supercritical Fluid Chromatography, chiralpack AD, eluent: CO, /
MeOH : 80/20). Four fractions were collected and the solvent was evaporated to obtain
compound 63 (Al, 5%), compound 64 (A2, 4%), compound 65 (B1l, 5%) and
compound 66 (B2, 5%).



.H

was crystallized fromDI PE. The precipitate was
filtered off and dried. Yield: 0.15 g of 20 conpound
conpounds 60 and 61 Br OH N-&- Conpound 60 (dia A)
Compound 61 (dia B) n-BuLi (0.0103 nol) was added
EO 0103 m)l) in THE (20 m) under N2 flow. The m xture

led" at -20C for 20 minutes, then cooled to
THE (28 m) was added. The m xture was rred at N
-70C for 1 hour and then a solution of Tnoarnedi at@
was stirred at WO 2007/000435 PQ /
-70C for 2 hours. Water was addet- g W xtyre was
separated, washed with brine, dried over MySOH
filtered and the solvent was evaporated. The reS| due
silica gel (eluent: cyclohexane / Et QAcCompoymgisl07diaf)
Ao lutlWPof ﬁt%ﬁhécﬁﬁ‘t% IWSO B0 56%9[)1) Eﬁ? tl“?ﬂ*‘ &) W&? a&&!d"t@ Blsolution of
(hfhla@t41@ﬂpr9pylamaieﬁ()comr%almavgﬂeble&Mﬁ%[E /IB*'PsaPi 0202 mol)
(11f1 TEKEL (711) 4t —T0°€. Bhe mu&iﬁ%l"@is%tlﬁgﬁ aPI’R]S@ffo 2 ﬁﬂu@fA solution of
(7ArQ fe@dhmusn dVaér waLddde@ang thendix@be (s extracRahwithi B A6 The
Q)ﬁga)nic layer was separated, washed with brine, dried over MgSQy, filtered and the
silica gel (eluent: CH,Cl,/CH;0OH/NH4OH 90/10/0.1; 15-40 um). The pure fractions
were collected and the solvent was evaporated. Yield: 0.055 g of a mixture of dia A and
(Sunfire C18- Sum, MeOH / NH;HCO; aq 0.5% : 80 / 20. Two fractions were collected
and the solvent was evaporated. Yield: 0.008 g of compound 106 (1 %) (fraction 1, dia

WQ@3000/008@435 (np. 169C) Exanpl e B% Pr epar ati on OPCT/EP2006/063553
dropwi se at -20C to a solution of diisopropylamne 25
Pt&faratdnoTICoimpdand 106 Un@rivedi ate 19 (0.;008p9 nol) in
3c (0.0103 nmol) in THE (29 m Br
extracted with Et QAc. The organic |ayer|wa
(6 g) was purified by colum chromat ogrgﬁtﬁ9°u”<51\/]é)f6 (dia A)
was evapor at ed ound

6
ElrBe 25 AFEEPpeD oy THF 45 RALHeS tidsdshe miigs v stiped at -
solvent was evaporated. The residue was purified by column chromatography over
dia B (5 %). This mixture was purified by column chromatography over silica gel
A) and 0.01 g of compound 107 (1 %) (fraction 2, dia B).

Example B3a
Preparation of compounds 26 and 27

Compound 26 (dia A)
Compound 27 (dia B)
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A solution of internediate 20 (0.00661 nol) in THE (20
m) was added to a solution of 10 lithium

waleiogoprepyl am de (conmmer ci al I%/OFavai | abl e, 2M PEI/EP2006/063553

THF/ hept ane, 0. 00793 nol) HE (27 m) at -70C. The
m xture was stirred at -70Cfor 2 hours. A solution of
internmediate 3a (0.00661 nol) in THE (20 m) was

added. The m xture was stirred at - 70C for 3 hours.
VigBeli MEM A tidethe {0.00T ol wdsiiddededp@iderad c26°C 101 al dolution of

- Tt e P2 SRt 0 0877 AR TR s MR RAGE LA The
i tuey wpostirtasicht - 7ORE fo SDdnisuinsshanuedolddad -H9°G ok sotation of
%ﬂglglﬁ'iéw Wg(gdo VIﬁ{)l_?_ﬁl’? THFC(QO ?rﬂ “/aéeﬁdfféﬁt The gﬁ%@lﬁ%/mgﬁed at

actlons wer

G Fs 19w Soliien el ialsomediala. > (910073 mabyispHii 26mD (vees added.
% bk Rirdwadlstdred A0G0W for B)houts3 XD wa aﬁﬂ@d: tihe MiRfurd Was

e B EARGC. Dir gt LD vas Bennol sifiubrpied NoFT. drid

EMgiSO, CHfiiteradtand ItlaqufW\(enc as avapacdtedADhe edsiduet(3.6@PRvak purified by

; ti [
bbb Ol branh Bler SR8 o BTt L CRAGARIA 8R0 4
3%940uon ermen@btms waee, collggted endihesntyesiowisBvapeatedaRebidue 1 was
% Wl tRfn OFRE. Pid reM@ta%Q%é BR0Rd> &gﬁ’ao%/l@@%gof
Exa e B21 Pr t1on of mpounds 106 and
deﬁsmem% 1dnR-064{ G 3eﬂﬁu@%mewataﬂwd (g DIPE.
mle/ﬁré‘c%ﬁatd Wik fitered bR diiad.cyidRl: ( 35Q0%Impolnd 27 (369%).

tedbrBagea 88 {Rfiercial iy availabl e, 2min

THF/ hept ane, 0.00202 nol) in THE (7 m) at -70C. The
géw[eeBg»@s stirred at -70C for 2 hours. A solution of
iate 24 (0.00169 nol) in THE (5 m) was
Faenagationted comnpeunds d2Pirred at - 70C for 3 hours.
Wat er was ddded and the mixture was extracted with
d gani ¢ |l ayer was separated, washed with
l\/gSO4| filtered and the solvent was
esj duenvas purified by col um
) Stlica gel (eluent:
2430H NHAOH 90/ 10/ 0. 1; 15-40 gm. The pure
e collected and the sol vent was
0.055 g of a mxture of dia A and

br iBne

Compound 28 (dia A)
Compound 29 (dia B)

n-BuLi 1.6M in hexane (0.0036 mol) was added dropwise at —20°C to a solution of
N-(1-methylethyl)-2-propanamine (0.0036 mol) in THF (7 ml) under N, flow. The
mixture was stirred at —20°C for 20 minutes, then cooled to —70°C. A solution of
intermediate 17 (0.003 mol) in THF (10 ml) was added. The mixture was stirred at
—70°C for 1 hour. A solution of intermediate 3a (0.0036 mol) in THF (10 ml) was
added. The mixture was stirred at —70°C for 4 hours. H,O was added. The mixture was
extracted with EtOAc. The organic layer was washed with H,O, then with saturated
NaCl, dried (MgSQO,), filtered and the solvent was evaporated. The residue (2 g) was
purified by column chromatography over silica gel (eluent: CH,Cl,/CH;OH/NH4,OH
94/6/0.3; 15-40um). Two fractions were collected and the solvent was evaporated.
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dia B (5 %. This mxture was purified by col um
chromat ography over silica gel (Sunfire C18- 5m MOH

WO 2001066888 aq 0.5% 80 / 20. Two fractions werBCT/EP2006/063553

col l ected and the sol vent wa8l-evaporated. Yield:

0.008 g of compound 106 (1 % (fraction 1, dia A) and
0.01 g of conmpound 107 (1 % (fraction 2, dia B). 15
Exanpl e B3a Preparati on of conpounds 26 and 27 Br kO
@reeidac M Gvad @rystilized)fronCDIPB UTiE précipidita widy fiéed off and dried at

Se MBS 3, i § Dok S eiaousp OS2 st s

da0eE)i anuhﬁe 2 wa§ ¢rysetlizgd &ohyDIRE The pperigitatareay fltged 8ff and

Tpied. YT H510r Piroolfif 96 (&), (i8Meredibmer B! 13067

solution of internediate 17 (0.0061 nol) in THE (20
Hxhm fdded. The mxture was stirred at 5 -70C for 1
our . sql ution ég mediate 5 (0.0073 nol) in THE
Separgtion S3O'F‘H hixture was stirred at -70C
for 3 hours O was added. The mi xture was extracted
wi th Et CAc. ) organi c layer was washed with
saturated Na{l ,Oﬁll‘led (MISH), filtered and the
: edNhe residue (3.6 g) was

pur i m chr omat ogr aphy over silica gel
(1ghUBnt >\ ‘
fractions vveﬂe ect ed and the sol vent was

) Y was crystallized fromD PE. The
preci pitate was fi red off and dried. Yield: 0.33 g
of conmpound 26 (digstereoi soner A, np. 164C). Residue
2 was crystallizedArom DI PE. The precipitate was
filtered off and dried. Yield: 1.35 g of conpound 27
(36% . CeonpmndBeddisdier B; np. 180C) 15 Exanple B3b
Pr epar at ¢ompayd dbfdaBhds 28 and 29 Br OH / | \ N~

n-BuLi 1.6M in hexane (0.0073 mol) was added dropwise at —20°C to a solution of
N-(1-methylethyl)-2-propanamine (0.0073 mol) in THF (15 ml) under N, flow. The
mixture was stirred at —20°C for 20 minutes, then cooled to —70°C. A solution of
intermediate 18 (0.0061 mol) in THF (20 ml) was added. The mixture was stirred at
—70°C for 1 hour. A solution of intermediate 5 (0.0073 mol) in THF (20 ml) was added.
The mixture was stirred at —70°C for 3 hours. H;O was added. The mixture was
extracted with EtOAc. The organic layer was washed with saturated NaCl, dried
(MgSQ,), filtered and the solvent was evaporated. The residue (3.9 g) was purified by
column chromatography over silica gel (eluent: CH,CL,/CH;OH/NH4OH 96/4/0.4;
15-40um). Two fractions were collected and the solvent was evaporated. Residue 1 was
crystallized from DIPE. The precipitate was filtered off and dried. Yield: 0.52 g of
compound 30 (14%); (diastereoisomer A; mp. 160°C). Residue 2 was crystallized from
DIPE. The precipitate was filtered off and dried. Yield: 0.24 g of compound 31 (7%).
(diastereoisomer B; mp. 174°C)
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15

N Conpound 28 (dia A) Conpound 29 (dia B) n-BuLi 1.6M
i n hexane (0.0036 nol) was added dropwi se at -20C to a

waedoanomass of N (1- et hyl et hyl ) - 2- pr opanam ne $Or/8PR866/063553

mol) in THE (7 m) under N2 f6bw. The mixture was
stirred at -20C for 20 mnutes, then cooled to -70C. A
solution of 20 internediate 17 (0.003 nol) in THE (10
m) was added. The mi xture was stirred at -70C for 1
eramQ]eCB&ol ut i on of intermadi ate 3a (0.0036 nmol) in
'{;—I H Te), gg he m xture was stirred at
f?i’é?‘é’ﬁliﬂ

added. The m xture was

extract ed Et QAc. The organi c | ayer was washed
with H2O, tR vvith saturated Nad, dried (MSH4),
filter ed and BH S Ol vent| was evapor at ed. The residue
(2 ' by ©ol uim chr omat ogr aphy over
Si | CH2C12/ CH30H NH40H 94/ 6/ 0. 3;

18- 40m) ons were collected and the sol vent

i
Wq) @’0 2007/ 000435 PCT/ EP2006/ 063553 -61
allized fromD PE. The precipitate

was evapor at edy
Resi due 1 was c
was filtered of fixafid dried at 65C under vacuo. Yield:
0.091 g of compound 28 (5% ; (diastereoisoner A; np.
1700) . dasdodsEsaway crystallized from D PE. The

preci pi¢aMpdudess (ialB)er ed of f and dried. Yield: 0.11 g

of conpound 29 (6% . (diastereoisoner B, np. 173C) 5
Exanpl e B4a Preparati on of conpounds 30 and 31 ANO

E?zICBviIQ 1CGeMIA hisghnd 0.003GmA)) wasaiddeditidpaise(atli-20%8) torr Bliltion of

O 0073 S ad

R R t"h—’y 357 (BB G o e
@mx@m@ @asrsiir)edl at —TofC {ot aOnm)lutesthen ¢<Iiblefd tow70°Kh A solution of

i . n .
Bl 98 (50T ) 1 HFSLD 2019 g€ AAdBA hinsbddihs stired a
QUYL lnlmu}- A solytign pDiptesmpdiag3ad 88846 mphen FHE UPenlawps
%Hltiéd THe Aixture/Was :ftg%e%l%at hegac fﬂ%ﬁhﬁt 1519(0 wk added. The mixture was
i nter [ in
?ﬁ‘%a‘ﬁ‘? Hﬁi’«ﬂgg ﬁ%ﬁ ‘F%‘H er ey Fg'f"& lﬁgﬂ@mﬁwwtﬂé%m ated
AR Adried(®g804), UTleratnd the solvent was evaporated. The residue (2.1 g) was
purified by column chromatography over silica gel (eluent: CH,Cl,/CH;OH/NH4,OH
95/5/0.2; 15-40um). Two fractions were collected and the solvent was evaporated.
Yield: 0.18 g of compound 32 (10%) (diastereoisomer A). Fraction 2 was crystallized
from DIPE. The precipitate was filtered off and dried at 65°C under vacuo. Yield: 0.2 g
of compound 33 (11%). (diastereoisomer B; mp. 198°C)

Example B5a
Preparation of compound 34

Compound 34 (dia B)



extracted with Et OAc. The organic | ayer was washed

Wth saturated NaCl, dried (MgSOM), filtered and the
wGedoveou3svas evaporated. The residue (3.9 g) WBGSI/EP2006/063553

purified by 15 col um chronat®yr aphy over silica gel

(eluent: CH2C12/ CH3OH NH40H 96/ 4/0.4; 15-40n). Two

fractions were collected and the sol vent was

evaporated. Residue 1 was crystallized fromDI PE. The

Py aftpictaicompasnd 6 (0.60020nel),fHEOSNET, €0l001%i rblj andPSHZ @.15 g) in

f d 30,.(14% ' A .1,160C) .
Ao NS 44 1T TR O TR o B b S o
werspdratitep filered fahd swashedrwighi CHYCR! The filtiate wgasovasbedrpathridhO, then
?ﬁf%ﬁ%%ﬁ%ms&%%%%%%@%éﬁ% S‘@P%f%*%dgﬁe‘*f@é@@ filtered and the
Splyprfrveas qyapesated oRisogsiduc wes enystalized fpm IHE \Thgiprecgitagg was
ifileRIARTENE dfed( $hid ﬁ%)cno&azamﬁém&s@%’: @hderB) vaduBukicld1 004 g of
in he é‘&&%ﬁ dde 7g(§pvv|se at -20Cto a
£61ReS aSFFé‘f §gnéqr /IR-2./dr'dpanani ne (0. 0036
mol) in THE (7 m) under N2 flow. The m xture was

irr 20 m nutes, then goeled to -70C. A
éié%af?qg’ﬁ%g 0%'8&“{ ctmediate 18 (0. 003 in THE (10
m) was added. The m xture was stirreths -70C for 1

hour. A solution of internmediate 3a (0{00
THE (10 M) was added. The f :
-70C for 4 hours. H20 was addg
extracted with Et OAc. The orga
with H2O, then with saturated Nad, A
filtered and the sol vent was evapor at ed. ﬁ
(2.1 g) was 10 purified by col unm chronmat ogrgp
silica gel (eluent: CH2C12/CH30H NHAOH 95/5/Q. 2;

15-40m. Two fractions were coll ected and thé sol vent

was evaporated. Yield: 0.18 g of coopapsshd3d @O
di asteregi soner A). Fraction 2 was crystallized from

opppount 4 (diasterspisamer hwas prepared acogrding fqithg sag pegtocol, but

8hingfien coapbond ¥i el d: 0.2 g of conpound 33 (11%.
(di astereoi soner B; np. 198C) 15 Exanpl e Bb5a

Example B5b
Preparation of compound 36

Compound 36 (dia A)
A mixture of compound 17 (0.0001 mol), HCO, NH," (0.0008 mol) and Pd/C (0.1g) in
methanol (3 ml) was stirred and refluxed for 1 hour, then cooled to room temperature

and filtered over celite. Celite was washed with CH,Cl,. The organic layer was washed
with H,O, then with saturated NaCl, dried (MgSQ,), filtered and the solvent was
evaporated. The residue (0.11 g) was purified by column chromatography over
kromasil (eluent gradient: CH,Cl,/CH3;0H/NH4OH 98/2/0.1 to 90/10/1; 3.5um). The
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Preparation of conpound 34 ANO /O Conpound 34 (dia B)
WD 2007/ 000435 PCT/ EP2006/ 063553 -63 A nixture of

wa@eovpoenss 6 (0. 0002 nol ), HCO2NHA+ (0. 0012 nol PCERPR2006/063553

Pd/C (0.15 g) in nethanol (3641) was stirred and
refluxed for 30 mnutes, then cooled to room

tenperature, filtered and washed with CH2Cl12. The
filtrate was washed with H2O then w th saturated

]'?iafa fractiofts we@amille?b@m?ﬁ thmslveﬂpwsadvepbraﬁgj Ei—fflhd: WISQ@d of
Iltere o SOl vent r at ed. e resiaue
FRbEHFEIERE LiateRRisbiebA i TUFES! o1 Tai ¢ s

filtered off and dried. This fraction was dried at 60C

ggﬁ%l yacuo. i eI d: O 054 g of conpound 34 (42%.

i sonmer . 179C) Preparati of conpound
eoaRRIONOT cwﬁgmﬁﬂ 35 (dia A) Conpo
(di astereoi soner A) was prepared accordigg to the sane
protocol, but 10 starting from conpoung
BSb Preparation of conmpound 3870 xXN-E0TS
A) A mxture of conpound 17 (Q
(0.0008 nol) and Pd/C (0.1g) in
stirred and refluxed for 1 hour,
tenperature 15 and filtered over celite.
washed with CH2Cl12. The organic | ayer was
H2O, then with saturated Nad, dried (MySO
and the solvent was evaporat ed The resid
was purified by colum chromat ograp Hg%&&ﬁ%

(e cﬁrcaﬂipSﬁ‘ﬁd 3§3¢d26©b2/ GrEOEKOLT (mqnél)axmpd/c (0.1 g) in

90/10/ 004 P2006/ 063553
013 DI T s %cfgf 1900 g ol a9, Baerue and
é‘ﬂlamdrcazbechhté( IGlick whs Washed wath EtONTp Ohe drgabic(ldy@¥gwas washed with

(Pgb?ﬁ}egrv%ﬁl siftea ’ﬁadﬂpdrieamoa, filtered and the solvent was evaporated.
Yield: 0.071 g of compound 37 (83%) (diastereoisomer B).

Example B6
Preparation of compound 38

Compound 38 (dia B)
A mixture of compound 18 (0.0003 mol), 2-furanylboronic acid (0.0005 mol) and
Pd(PPhs)4 (0.00003 mol) in DME (4 ml), methanol (2 ml) and K>CO3 2M (0.34 ml)
was stirred in a microwave oven at 65°C for 15 minutes (P = 300W), then cooled to

room temperature, poured out into H,O and extracted with CH»Cl,. The organic layer
was separated, dried (MgSQ,), filtered and the solvent was evaporated. The residue
was purified by column chromatography over silica gel (eluent gradient:
CH,Cl,/CH;0H/NH4OH 98/2/0.2 to 90/10/0.1; Sum). The pure fractions were collected
and the solvent was evaporated. The residue was crystallized from DIPE. The
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Exanple B5c \ Preparation of conmpound 37 OH\ N~ aN
Conpound 37 (dia B) 5 A m xture of conpound 33 (0.0001

Worzdoy/ 0008 2NHA+ (0. 0008 nol ) and Pd/ C (0.1 g) PEI/EP2006/063553

met hanol (3 m) was stirred a5-65C for 1 hour, then
cooled to roomtenperature and filtered over celite.
Celite was washed with Et OAc. The organic | ayer was
washed with H2O then with saturated NaCl, dried
(plc@iiﬁme whd filtkezedoffand dtibd Bieldy 805 giazompapad 38 (X6%).
glast '00 071,90 oflgrg ound 37 (83% (diastereoisoner
51 16 ’é?( ?emBB ggarati on of conpound 3 8 OH O |
\' V' N N Corrpound 38 (dia B) A mxture of conpound

uranyl boronic acid (0.
ﬁ%ﬂaQaF;g)?g%c hz’?‘ﬁjzgo%oos ml) in DVE (4 )
(2 M) and K2C03 2M (0. 34 nl) : [

m crowave oven at 65C for 15 fm
cooled to 15 room t enper at ur e, opouy
extracted wth CH2Cl12. The organic
separated, dried (MgSH), filtered a d the
evaporated. The residue was purified by collu
chromat ogr aphy over silica gel (eluent gradients
CH2C12/ CH30H NH40H 98/ 2/ 0.2 to 90/10/0.1; 5m.
pure fractions were collected and the solvent wa
evaporated. The residue was crystalli zedCémpmrﬁlEHdiaA)

71000435 PCT/ EP2006/ 0635 6 t
Fionoin 49 Coireoispmerya e popaied accorging i e SeoRphding. bu
3tartirip6BHm cofppoarsd Ef.eoi soner B; np. 1820 Preparat|on
of conpound 39 CH

Example B7
Preparation of compound 40

Compound 40 (dia A)

A mixture of compound 17 (0.0003 mol), phenylboronic acid (0.0005 mol) and
Pd(PPhs)4 (0.04 g) in DME (4 ml), K»COj3 (0.34 ml) and methanol (2 ml) was stirred in
a microwave oven (P = 300W) at 65°C for 15 minutes, then cooled to room

temperature. H,O then CH,Cl, were added. The mixture was filtered. The organic layer
was separated, dried (MgSQ,), filtered and the solvent was evaporated. The residue
was purified by column chromatography over kromasil (eluent gradient:
CH,Cl,/CH3;0H/NH4OH 98/2/0.2 to 90/10/1; Sum). The pure fractions were collected
and the solvent was evaporated. This fraction was dried at 58°C under vacuo.

Yield: 0.1 g of compound 40 (diastereoisomer A).
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Ol ' \' N N Conpound 39 (dia A) Conpound 39
(di astereoi soner A) was prepared according to the sane

w@emvoeaBsy but 5 starting from conpound 17. ExEIpP®oBI63553

Preparation of compound 40 Of6-\ \ N~ N Conpound 40
(dia A A mxture of conpound 17 (0.0003 nol),

phenyl boroni ¢ acid (0.0005 nol) and Pd(PPh3)4 (0.04
g) in DME (4 m), K2C03 (0.34 m) and rrethanol (2 m)
Pagpasitionrofdompourdl 41 i cr owave oven (P = at 65C
for 15 mnutes, then cool ed to_room
then CH2Cl12 were added. The
organi c layer was separated,

purified by colum chronatography O\ E

(eluent gradient: CH2C12/ CH30H NH40H 981712/ (P
90/10/1; 5m). The pure fractions were coll eclt Q
the sol vent was evaporated. This fraction was dr
58C under vacuo. Yield: 0.1 g of conpound 40
(di ast ereoi somrer A). WD 2007/ 000435 PCT/ EP2006/ 063553
-66- Preparation of compound 41 OH \ \ Uemponnddhpdiakd

Sragihdy LusTaRaORs D, L ARREREUARITL «[he 483y rogoce) bu

fstastngcbom sampowsl 8Exarrpl e B8 Preparation of conpound
42 N/

Example B8
Preparation of compound 42

Compound 42 (dia B)
A mixture of compound 21 (0.0003 mol), 3-(1,3,2-dioxaborinan-2-yl)pyridine (0.0005
mol) and Pd(PPh3)4 (0.00003 mol) in DME (4 ml), methanol (2 ml) and K>CO; (0.38
ml) was stirred in a microwave oven at 75°C for 10 minutes (P=300W), then cooled to

room temperature, poured out into H,O, extracted with CH,Cl, and filtered. The
organic layer was separated, dried (MgSQ,), filtered and the solvent was evaporated.
The residue (0.17 g) was purified by column chromatography over kromasil (eluent
gradient: CH,CL,/CH;OH/NH,OH 98/2/0.1 to 90/10/1; 3.5um). Two fractions were
collected and the solvent was evaporated. Yield: 0.073 g of compound 42 (37%).
(diastereoisomer B; mp. 203°C)

Preparation of compound 43

Compound 43 (dia A)
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OH Conpound 42 (dia B) 5 A m xture of conpound 21
(0.0003 nol ), 3-(1, 3, 2-di oxaborinan-2-yl)pyridine

W@ 200000835 nol ) and Pd(PPh3)4 (0.00003 nol) in BVEEP06/063553

m), nethanol (2 m) and K2CO&-(0.38 m) was stirred

in a mcrowave oven at 75C for 10 m nutes (P=300W,

then cooled to roomtenperature, poured out into H20

extracted with CH2C12 and filtered. The organic |ayer

\Guinppand A3 (digsterdoisetie M »a¥prepiret hedoeding Belthe Reme ptotedul, but
S..evapor at ed. The residue (0.17 g) was purified

%@“&‘@%ﬁ?&‘%ﬁm’%‘{ gr aphy over kromasil (el uent

gradi ent: CH2C12/ CH30H NH40H 98/2/0.1 to 90/ 10/ 1;

) leBdW fractions were collected and the sol vent
aporated. Yield: 0.073 g of conpound 42 (379 .
(Paenasationedicompeinds®3 np. 203C) Preparati §
43 N/ OH N Conpound 43 (dia A) WO 200%™ 08
PCT/ EP2006/ 063553 -67 Compound 43 (di ast
was prepared according to theBsane
starting from conpound 20. Exanp 0 P epar ati on of

conpound 53 CHH Br / \ N\ | N QAN S

53 (dia A) 5 1 -chloroethyl chl oroformatlsOlOS
nol ) was added at roomtenperature to a m xtwe of
conmpound 60 (0.0009 nol) in 1,2-dichloroeth 1
m). The mixture was stirred at 80qug}p0fnqig§|((_§1a%qe
sol vent was evaporated. McOH (10 m) was added to the

resi due 10 and the m xture was stirred and refl uxed

for 1 hour. The sol vent was evaporated. The

1-chloroethyl] chloroformate (0.00108 mol) was added at room temperature to a mixture

of compound 60 (0.0009 mol) in 1,2-dichloroethane (10 ml). The mixture was stirred at
80°C for 1 hour. The solvent was evaporated. MeOH (10 ml) was added to the residue
and the mixture was stirred and refluxed for 1 hour. The solvent was evaporated. The

residue (2.8 g) was purified by column chromatography over silica gel (eluent:
CH,Cl,/MeOH/NH4OH 95/5/0.5 to 85/15/1.5; kromasil 5 um). The pure fractions were
collected and the solvent was evaporated. Yielding: 0.21 g of compound 53 (45 %) (dia
A, mp. 121°C).

Example B10
Preparation of compound 55

Compound 55 (dia B)

Sodium borohydride (0.00038 mol) was added at 5°C to a solution of intermediate 21
(0.00038 mol) in MeOH (2 ml) and THF (2 ml). The mixture was stirred for 2 hours at
5°C. Then water was added and the mixture was extracted with EtOAc. The organic
layer was washed with water then brine and was then dried over MgSQsy, filtered and
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residue (2.8 g) was purified by colum chromat ography
over silica gel (eluent: CH2C12/ MeOH NHAOH 95/5/0.5

wWo 20036035 1. 5; kronmasil 5 gn). The pure fracti POIFER®NE063553

col l ected and the sol vent wasb®vaporated. Yielding:

0.21 g of conpound 53 (45 % (dia A np. 121 C. 15
Exanple B 10 Preparati on of conpound 55 OH \ N\ HO N

i \ I Compound 55 (dia B) Sodi um borohydri de (0.00038
R4 oraﬂ@d; tlﬁdﬂﬁfésﬁﬂ“ﬁ tesidued 02Q)) Wds parifiéd by telufmdihadrRatddraphy

e i sl Lol TR ORAROR Jbrgly 3o Bbhon Hiomagit si

Wwasnp dte gumnfthctibes weretcotlectodiandethe selyemtdvasi evhpdEat@dcYield:

[ ith water then brine and
\?g? 5%@5%‘%‘3‘*25&“5%@%?%?’% ered and WD 2007/ 000435
PCT/ EP2006/ 063553 -68 evaporated till dryness. The
.2 g) was purified by col unm chromat ography
Wé‘ﬂara?tio‘n'o%o&ﬁbu&ﬁ'%%ﬁ& 57CH2€12/ CH30 w OH 96/4/0.4
to 88/12/1.2; kromasil Si 5 gnm). The fractions
were col | ect ed and the sol vent was evaporated. Yield:
0. 095 g of compound 55 (47 % np.174C) ) 5 Exanple B 11
Preparati on of conpounds 56 and 57 A onpound 56
(dia A) Conpound 57 (dia B) A mxtu conpound 62

(mxture of dia A and B) (0.00103 nol) - borjoni ¢
acid (0.00154 nol) and Pd(PPh3 C )8 n
di met hoxyet hane (1.5 m ), 10 and Na2CO3
2M (0.77 M) was stirred in aNgerQvwa at 90C
for 2 tinmes 9 mnutes (P= 300V\) he Om s then

cooled to roomtenperature and

Compound 56 (dia A)
Compound 57 (dia B)

A mixture of compound 62 (mixture of dia A and B) (0.00103 mol), phenyl-boronic
acid (0.00154 mol) and Pd(PPh;),Cl, (0.00005 mol) in dimethoxyethane (1.5 ml),
MeOH (1.5 ml) and Na,CO; 2M (0.77 ml) was stirred in a microwave oven at 90°C for
2 times 9 minutes (P=300 W). The mixture was then cooled to room temperature and
poured out into HO. CH,Cl, was added and the mixture was filtered over a short pad
of celite. The filtrate was decanted and the organic layer was dried (MgSQ,), filtered
and the solvent was evaporated. The residue was purified by column chromatography
over silica gel (eluent: CH,Cl,/CH30H : 5:1; 15-40 um). Two fractions were collected
and the solvent was evaporated. Yield: 30% of compound 56 and 28% of compound
57.

A fraction of compound 57 was separated by chiral column chromatography over silica
gel (SFC, chiralpack AD, eluent: CO, / MeOH : 80/20). Two fractions were collected
and the solvent was evaporated to obtain compound 175 (B1, 10%) and compound 176
(B2, 10%).
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poured out into H2ZO CH2Cl12 was added and the m xture
was filtered over a short pad of celite. The filtrate

wor®7deaant ed and the organic | ayer was dried P&yBBP2)6/063553

filtered and the sol vent wasb®vaporated. The residue
was purified by colum chromat ography 15 over silica
gel (eluent: CH2C12/CH30H : 5:1; 15-40 gm). Two
fractions were collected and the solvent was
BxappleeBEX. Yi el d: 30% of conpound 56 and 28% of

ound 57. A f ti of conpound 57 x@as separ at ed
%’;é{)o@ﬁ#}oglofggﬁnﬂwdéﬁﬁ&ggﬁggr aphy over si 20 gel
(SFC, chiral pack AD, eluent: CO2 / MOHNAB0/20). Two
fractions were collected and the sol vent] wasu
evaporated to obtain conmpoundBs %92 N~

conpound 176 (B2, 10%. WO 200
PCT/ EP2006/ 063553 -69- Exanpl e B¥12"Wr epar afi¢
conpounds 58 and 59 OH Br IaN N Conpourd dia A
Compound 59 (dia B) n-BuLi (4.86mmol) was adt
dropwi se at -20C to a solution of diisopropylig
(4.86mmol) in THE (10 nm) under N2 flow. The

was stirred at -20C for 20 m nutes @Ghshdun@Bsedialgd to
-70C. A solution of internmediate 19 d@nfiR@397@0LIB) N

THE 5 (11 nl) was added. The m xture was stirred at )
n7daLif(@8ommed)wandded Weopvdsesal-209(ote ovolutiontafidiisenrepdamine
%{I)SBIgg%ﬂjﬁn ﬁig‘om)m%ﬁd&‘i@ﬂ?wﬂ‘ﬁ‘e ﬂﬁﬁ%ﬂgrvgas‘@ﬁg‘e? bt 20ed for 20
at, - r n : er s . adde .
FRIRYES angyHhen 89(?113‘21& gbgﬁﬁ mﬁlﬂgﬁ mme@afgi% (Q-OBE%’%’PD in THF
:‘@IIS m3eway @dded., Thaaﬁixlaﬂe wiab btiteed ate 704 ford dmuegnd\@am solution of
Ay [ & n vaporated. The,resj
oyl 38 P Pt s B8R, PRERBED St i 4620 or 20
snihirtes, Water was ddded @nd theGhixGire M@k REIddI@ith BH)8¢.0THR, organic

) > . ) ;
T
sunpssied.wehs residisoiZat Bdvaswusifigd by cobunnghremaiogtarhy gger silica gel
(()(élﬁel%? CHECBTH:0H/AH,0HR92/8Y0. 2 Sibzoll ?-@Qhrgft}%efnr actD || g E 2 (8
Praf oD S eSS By Aol R S ot
and the solvent was evaporated. Yield: 0.25g of compound 58 (10 %) (fraction 1, dia
A) and 0.19g of fraction 2 (8 %) (dia B). Fraction 2 was crystallized from DIPE. Yield:
0.09¢g of compound 59 (4 %) (dia B, mp.132°C).

Example B13a
Preparation of compound 67

Compound 67 (mixture of dia A and dia B)
A solution of intermediate 19 (4.54 g, 0.0138 mol) in THF (30 ml) was added slowly at
—70°C under N, flow to a solution of Lithium diisopropylamide (12.7 ml, 0.0166 mol)
in THF (19 ml). The mixture was stirred at —70°C for 90 minutes. A solution of
intermediate 3d (0.0166 mol) in THF (45 ml) was added slowly. The mixture was
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15 Exanpl e Bl13a Preparation of conpound 67 Br OH N N
I /I I\ F Conpound 67 (m xture of dia A and dia B)

wa@alhuusdn of internediate 19 (4.54 g, 0.0138PemEP20061063553

THE (30 m) was added slow y-#- -70C under N2 flow to

a solution of Lithiumdiisopropylamde (12.7 m,

0.0166 nol) in THE (19 m ). The m xture was stirred

at -70C for 90 minutes. A solution of 20 internediate
Stirrédat0WBC o 3 houts, Hylrdlyedrik )-30%@swhkl itedvaérowtd/extrhibed with

B T rtanig 5t fas pitited oot MielDis Fdeeg i psolvens
ives ewepazated.arhe residucaOt g dvasipuhifiedEbpoclumbhwbramagegriaphy over silica
tgﬁl’@[ue}‘i@%ﬁﬁﬁﬁéﬁ 1GH; 98 ] @461}’1{?111 TMQ@ dfréc'n%gﬂvz@f cofBCed and the

evapor at'ed

SokvERt s qypperatedhic A&mpﬁg}wd&ve@sxm Gm,l& @@f
(dedsteesYisontdiP Rledd BY30H, 99/1; 15-40m) . The pure
fractions were collected and the 5 sol vent was
evaporated. Yield: 4.9 g of conpound 67 (60 %

Bxample B13W di astereoi soners A and B). Exanple B 13b
Prefagdtivhi cfRodbogapound 54 OH Br \ N\ NO
Conmpound 54 (m xture of dia A and di n-BuLi (15.6
m, 0.025 nol, 1.2 equiv) was added drgpw se at -20C
to a solution of 10 diisopropyl am ne (%}5 m, O. 045
nmol, 1.2 equiv) in THE (H«Q upder M Q
m xture was stirred at -20Q m Znd then

cooled to -70C. A solution & iate 19 (6.8 g,
0.021 nol) in THE (70 m) was add¥d. Tthe nmj xture was
stirred at -70C for 2 hours, and therJ a shl ution of

internediate 8 (7.86 g, 0.025 nol, 1.2
(70 M) was added. The m xture was stirr
2 hours. Water

K al

Compound 54 (mixture of dia A and dia B)
n-BuLi (15.6 ml, 0.025 mol, 1.2 equiv) was added dropwise at -20°C to a solution of
diisopropylamine (3.5 ml, 0.025 mol, 1.2 equiv) in THF (40 ml) under N, flow. The
mixture was stirred at -20°C for 20 minutes, and then cooled to -70°C. A solution of
intermediate 19 (6.8 g, 0.021 mol) in THF (70 ml) was added. The mixture was stirred
at -70°C for 2 hours, and then a solution of intermediate 8 (7.86 g, 0.025 mol, 1.2
equiv) in THF (70 ml) was added. The mixture was stirred at -70°C for 2 hours. Water
was added and the mixture was extracted with EtOAc. The organic layer was separated,
washed with brine, dried over MgSQ, filtered and the solvent was evaporated. The
residue (21 g) was purified by column chromatography over silica gel (eluent: CH,Cl, /
isopropanol/ NH4OH: 98/2/0.1; 15-40 um) to give rise to compound 54 (2.5 g) (mixture
of dia A and dia B).
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15 was added and the m xture was extracted with Et CAc.
The organic | ayer was separated, washed with brine,

waledogdomser MgSO4, filtered and the sol vent WaBCT/EP2006/063553

evaporated. The residue (21-§)- was purified by col um

chr omat ogr aphy over silica gel (eluent: CH2Cl2 /

i sopropanol / NH40H: 98/2/0.1; 15-40 gn) to give rise

to conmpound 54 (2.5 g) (mxture of dia A and dia B).

BableZB DG/ 000435 PCT/ EP2006/ 063553 -71- Exanple B
da Pre aratlon 6%0%5 nds 68 and 69 [
RSO AL BorEPunds o A 880 6o (dia B

1-chl oroet hyl chloroformate (0.86 m, O.

added at roomtenperature to a solutlon 0

(4.9 g, 0.008 nol) in dichl oroetyrane 53

mxture was 5 stirred at 80C fo houy

to roomtenperature and evaporate¥tiN “d

Met hanol (58 m) was added. The mixture wh

and refluxed for 30 mnutes, then brought T room

t enperature and evapor at ed ti Il dryness. Thegresidue

(4.5 g) was purified by colum chronat ography over

silica gel (eluent: C%QCJZ/C%BC*VEhﬂﬁhhnwasaﬁﬂAS

15-40 gm. Two fractions were colleg ?

sol vent was evaporated. Each fractl on vvas cr a Ilzed

from dii sopropyet her/di eth ether. Yield: O 72 g of

dothberesttybehleretasmalei (08640l 5@% m®lpyaq afided etroes mperature to a

@olutlﬁﬁ‘ bf ¢ é R (498CD.088Gnol) th (ﬂc}ﬁf)roﬁﬁl%’@f@%% HOTRSm#ture was
bired ot ikt ot e PrstRbEfoapan BRSO SRR
alﬂ}dleZS'L MetharoH(38 mBrwds addéd. Nhe mixture was stirred and refluxed for 30
minutes, then brought to room temperature and evaporated till dryness. The residue
(4.5 g) was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH;0H/NH4OH; 97/3/0.5; 15-40 um). Two fractions were collected and the
solvent was evaporated. Each fraction was crystallized from diisopropyether/diethyl
ether. Yield: 0.72 g of compound 68 as a white solid (18 %) (diasterecoisomer A,
melting point 188°C) and 1.1 g of compound 69 as a white solid (27 %)
(diastereoisomer B, melting point 204°C).

08 nol ) was

Example B14b
Preparation of compounds 70 and 71

Compound 70 (dia A)

Compound 71 (dia B)
1-chloroethyl] chloroformate (0.42 ml, 0.0039 mol, 1 equiv) was added at room
temperature to a mixture of compound 54 (2.5 g, 0.0039 mol) in 1,2-dichloroethane (29
ml). The mixture was stirred at 80°C for 1 hour, and then the solvent was evaporated.
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we@ou7e)o4sms added at room

N O Compound 70 (dia A) Conmpound 71 (dia B)

1-chl oroethyl chloroformate (0.42 m, 0.0039 nol, 1
ten?er ature to a m RCT/ER2006/063553

conpound 54 (2.5 g, 0.0039 nof3- in 1, 2-di chl or oet hane

(29 mM). The m xture was stirred at 80C for 1 hour,

and then the solvent was evaporated. WO 2007/ 000435

PCT/ EP2006/ 063553 -72 McCOH (29 m) was added to the

NSOH 29 anpwhdwided X3 the @esidife andfthevduleavaskefdied. forl hRour. The

S oy Sor Rl TR R e e LR P A Y Byt Eyyomatography
Oebuta geCHIGTR) CBTE/NIODHNIBOT 83/3/0.% kooraasill 5 Gmy tr) affard two

TG Y1 G278 o] Cpont 011 S g idh | SRIRPNREG, (s ]
comppund o Yoh (fraztiogadigB). Exanpl e B 15 Preparation
of conpounds 72 and 73 Br OH Nonl N O Conpound 72

i a npound 73 (dia B) n-BuLi 1.6Min hexane
: 2 ) was added dropw se at -20C to a solution
repagtios S compeundsié 3878034 ol ) in 7 m) under

N2 flow. The mixture was cooled 10 ta DC. A

solution of internediate 19 (0.0028 i 0. THE (10(
m ) was added. The m xture gas sdir QC far N -
hour and 30 m nutes. A solutid [
(0.0034 nol) in THE (11 nl) addee\. The'\yi xt ure was
stirred at -70C for 3 hours, then E’our d out on ice

at -30C and extracted with Et CAc. The orgar
h

was washed with saturated NaCl, dried (MS
filtered and the solvent was evaporated. 15The
resi due was purified by col um chr érupsyndgRydiever
silica gel (eluent: CH2C12/CH30H Nrenmquod//3/diaB)
%51?141]19 1950 in h¥ank g@.@bﬁ@%g\’%@ﬁ%fdﬁ% {h%g{v?s% A2N80IG aI ﬁolutioa of
solvent was evgB rated. Eac raction was crystallize
séipenrepydanine(@RDF mel) irA3F (rrabivprerdeflowsThe mixgyre was cooled
9 £7600d Addon@fdn ofiiftbfneddate 19 @Oomg%‘m%lé Hdl) ¥s added. The
Sf(fgir action 1, di 4% ., 138C)_and 0.07 g.of cc%n;?oun%.

x‘@gfe Yps ftfrfeél&t ngl zforlrgi }ngan ﬂ%s_. A s%bltlon of intermediate 9
(0.0034 mol) in THF (11 ml) was added. The mixture was stirred at —70°C for 3 hours,
then poured out on ice at —30°C and extracted with EtOAc. The organic layer was
washed with saturated NaCl, dried (MgSO,), filtered and the solvent was evaporated.
The residue was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH3;0H/NH4OH 95/5/0.2; 15-40 um). Two fractions were collected and the
solvent was evaporated. Each fraction was crystallized separately from DIPE. The
precipitate was filtered off and dried. Yield: 0.2 g of compound 72 (11 %) (fraction 1,

dia A, mp. 138°C) and 0.07 g of compound 73 (4 %) (fraction 2, dia B, mp 116°C).



10

15

20

WD 2007/ 000435 PCT/ EP2006/ 063553 -73- Exanple B 16
Preparati on of conpounds 179 and 180 Br OH Conpound

wdaZ®7padi4as A) Conpound 180 (dia B) A m xture OPCT/EP2006/063553

intermediate 22 (0.5 g, 9.5 nfbl) and N-nethyl et hyl
amne (0.41 mM, 48 mol, 5 equiv) was heated to 135C
in a m'crovvave (Bi ot age Initiator 60 exp) for 12 mn.
The m xture was cool ed down to roomtenperature, water
\BxamplédBLb Extraction 5 with EtOAc, followed by
[Peépardtionldf@omByurdel1ggm chr omat ogr a
@Ry uget : CH2Cl2/ MeOH NH40H, 95/ 5/ 0|
95/5; 10m. Two fractions were obt
of conpound 179 (dia A (11 % and FP:
compound 180 (dia B) (1894
Preparation of conpounds 1
(dia A) Conpound 182 (dia 7
i nternedi ate 26 (0.068 nmol ), di methlls
mol ), Rh(cod)2BF4 (0.005 mol) Ir(cod)2BF4 (0.01
mol ), Xant phos (0.02 mmol) in THE (15 m) and McOH
(15 m) under CO (7atm and H2 (R3dothd 27¢ d}ggt)ed in
an autoclave at 100C for 48 hogj&?oﬁfl&qgo ﬁbbng, t he
[

reaction mxture is concentrate vacuo

remidues af dntgrmeedidte 84 (0.5 gCPHO orpol and Mscthplethyl amined0.41 ml, 48

frﬂnh&lerj ehuil vas Bhtdd t§' 1Bse@ 1%1&8%@% 1§ta§§i|;nt1ator 60 exp) for 12
0-0100-C) to catch the conpound e col um

|
\ﬁé@h@%? WixtHre Gras ceoleddern to ragm tEmpsriutehwatst Baaddeds Extraction
vathEReRt, Yo lldwediyGleificiidh by cdYeah chro_ﬁﬁh‘té’é}a hih&er silica gel

R R A g Do oo
campobtavhed: 8 : Odlbeg &) commpadbund b (hal A} SEI %Ihmil K2y 0.02¢ &fBompound
390 (4:399478fCT/ EP2006/ 063553 - 74

Example B17
Preparation of compounds 181 and 182

Compound 181 (dia A)
Compound 182 (dia B)

A mixture of intermediate 26 (0.068 mmol), dimethylamine (0.069 mmol),
Rh(cod),BF, (0.005 mmol) Ir(cod),BF4 (0.01 mmol), Xantphos (0.02 mmol) in THF
(15 ml) and MeOH (15 ml) under CO (7atm) and H; (33atm) are heated in an autoclave
at 100°C for 48 hours. After cooling, the reaction mixture is concentrated in vacuo. The
residue is dissolved in CH»Cl, and the solution is filtered through a Silica SCX column
( IST 530-0100-C) to catch the compound. The column is washed with CH,Cl,/MeOH :
90/10 and the product is released with CH,Cl,/ NH; in MeOH : 70/30. The solution is
concentrated in vacuo and purified by HPLC on RP with NH,;HCO;-buffer. Yield : 2
isomers compound 181 (dia A) and compound 182 (dia B).



Tables 1 to 8 list conmpounds of formula (la) or (IDb)

whi ch were prepared according to one of the above
wax@mpbwEss (Ex. No.) (whenever Ex. Nr. B2 or B3PCBEP2006/063553

indicated it means the conpolhd is synthesized

according to the anal ogue protocols B2a to B2k or B3a-

B3b) 5 Table 1 R4 RL54 3 OHN 6 7NXs 11l / /R

2 Comp. Ex. RR R4 X Physical data r. r. and

Stablee Aab 8Missédnpounids BOfobmBla (H) ldr (Ibj AhichSwés® pfepBfedctdrling to

76. B2 .6- B)x 8Cpn.34.B5a H .
bt vl By & E, Nodghhgnaer (P B RS e it means
[t Enpound 45 @ﬁﬂmes@d:@cc@guﬁg\mm alileue 26t0B3ls B3a By BRk or B3a-
g;?% 0 (A2); 96C, [a]D20 = -72.4 (c=0.337wW v% nD\VF)

?—3 6-Br HCH3 0 (B2); 169C, [a]D20 = -61.42 (c =
0.4705 wv %in DVF) 4 Bl 6-Br HCH3 S (B); 178C 5
Habledl Br OCH3 CH3 0 (A); 96C 6 B2a 6-Br OCH3l CH3 _ |
0 (B); 164C 27 B3a 5-Br OS§3 CH3 0 (B); 180C 31 B4a
7-Br OCH3 CH3 0 (B); Br CH3 | O
(A); 100C 35 B5a, H OCH3I 3 01 (A) R415oc 39 B6
6-[2-furanyl] H CH3I X
HCH3 O (B); 19

RZ
Comp. IEX. R! R? R Ix Physical data
nr. nr. and stereochemistry
74 | B9 6-Br H H |0 (A)
75 | B9 6-Br H H |O (B); 153°C
76 B2 6-Br H |benzyl [O (B); 138°C
34 [B5a H OCH;| CH; |O (B); 179°C
24 |B2i 6-Br H | CH; |0 |(Al); 101°C; [o]p”® = +74.27°
(c = 0.3945 w/v % in DMF)
25 |B2i 6-Br H | CH; |O| (A2);96°C; [0]p™® =-724°
(¢ =0.337 w/v % in DMF)
23 |B2i 6-Br H | CH; |0 | (B2);169°C; [o]p”™® =-61.42°
(¢ =0.4705 w/v % in DMF)
B1 6-Br H | CH |S (B); 178°C
5 |B2a 6-Br OCH;| CH; |O (A); 96°C
Bla 6-Br OCH;| CH; |O (B); 164°C
27 [B3a 5-Br OCH;| CH; |O (B); 180°C
31 [B4a 7-Br OCH;| CH; |O (B); 174°C
7 [B2a 6-Br Br | CH; |O (A); 100°C
35 [B5a H OCH;| CH; |O (A); 150°C
39 |B6 |6-[2-furanyl]| H | CH; |O (A); 108°C
38 [B6 |6-[2-furanyl]| H | CH; |O (B); 182°C
8 |[B2a 6-Br Br | CH; |O (B); 169°C
22 |B2i 6-Br H | CH; |O | (Bl);166°C; [a]p”® =+64.46°
(c = 0.4995 w/v % in DMF)
40 |B7 | 6-phenyl H | CH; |O (A)




8 B2a 6-Br Br CH3 0 (B); 169C 22 B2i 6-Br IT CIT3 0

(Bl); 166C, [OX] D20 = +64. 46 (c = 0.4995 wWv %in
Wy /083387 6- phenyl H CH3 O (A) WO 2007/ 0004 3BCT/EP2006/063553

PCT/ EP2006/ 063553 -75 Conp. -BEx. R R R4 X Physi cal

data r. r. and stereochemstry 41 B7 6-phenyl H CH3 O

(B); 90C 26 B3a 5-Br OCH3 CH3 0 (A); 164C 3 Bl 6-Br H

CH3 S (A); 163 C 30 Bda 7-Br QCH3 CH3 Q0 (A): 160C 36
B5b |tbrhp. D (AR! 105CR37 |l BRt HX |CH3 _ OPhyBicaBdatB4b
7-Bp HCH 0](B); 198G 32 (B4b 7-Br |H CH3 A .28.
| B34 HOH3 O (Ay:1 170C 29 | 4—&3—“%%5%0‘@3‘?&}1’;}’
173C 417 |BZf | 664phenrylCH3 B (|ACH:17[0C€ | 18 B2f GBBOOMC CH3
a6 |02 Al o' 8. ol Graia % A0 s Bi0 cCTISEEGH
CH3 [0 I B)Bl11f4C6-B0 B3 7HBr|, (B3I:CH3SH CH3 0 (@); 163%¢C. 1
S B TS @RI (05,1 ¢ bl o

36 |B5b H H CH; |O (A); 105°C

37 |B5c H H CH; |O (B)

33 |B4b 7-Br H CH; |O (B); 198°C

32 [B4b| 7-Br H | cH;, |O (A)

28 |[B3b 5-Br H CH; |O (A); 170°C

29 |[B3b 5-Br H CH; |O (B); 173°C

17 [B2f| 6-Br H | CH; |O (A); 170°C

18 [B2f| 6-Br H | CH; |O (B); 145°C

77 |B3 7-CH; H CH; |O (A2)

78 |B3 7-CH; H CH; |O (A1)

79 |B3 6-Cl1 H CH; |O (A)

55 |B10 | 6-CH,OH H CH; |O (B); 174°C

80 |B3 |7-Br,8-CH; | H CH; |O (A); 190.1°C

81 |B3 |7-Br,8-CH; | H CH; |O (B); 195.1°C
Table 2

Comp. nr. IEx nr. R! R? R’ | X | Physical data
and stereochemistry

2 Bl 6-Br H|H |S (B); 155°C

1 Bl 6-Br H| H |S (A)

43 B8 |6-[3pyridinyl]| H | H | O (A); 192°C




35R Conp. nr. Ex. nr. R R R3 X Physical data and
stereochem stry 2 Bl 6-Br HH S (B); 155C 1 B 1 6-Br
wohdd7800489 43 B8 j 6-[ 3-pyri di nlé(ls] HHO 1 (ACT/EPR/063553
WO 2007/ 000435 PCT/ EP2006/ 063 -76 Conp. nr. Ex.
nr. R R R3 X Physical data and stereochenistry 42
-[3-pyridinyl] HH O (B); 203C 82 B6 6-[2-furanyl]

H 0_(A) 83 B6 6-T2-furanyl] H (B) 84 B2 6-Br 3-F H
0 [CMhip. Ad5CEx k. Bpc 6RBr 3-F 18- A ®Y(A) X 15MGsichpddRe
6-Br3F5FO(;175C 14 B2d 6-Br| 2- k F.O
15 2 F 5 F 0 (A:1166G 20 @Qﬁ‘i—‘&%&’iﬂjﬂy—‘
0 [A) 42300 B Be3pymting] H B (B)H 170C TabI(B);EZOG}C
Br|L X (o Ek. Physi[c dagya | nr. and
st yreoéc\}hem S[@i‘y JJ[%BHA{PYQhen%! NA(-CH §) (A ; 1”1 C-85
B2| 0 2Bhapht aBeny|6-[K-foraeH3 2H(A) 'H1310C| 86 B2 (B)
2- paphgal enylgN(GR2CEp2 (B) 3. B3 O 0~ N( ) 1450
(P e PR (A a8 DI 9,008 N BRasc
11 B2c 6-Br 3F | 5F [0 (A); 157°C
12 B2c 6-Br 3F | 5F | O (B); 175°C
14 B2d 6-Br 2F|5F | O (B); 157°C
13 B2d 6-Br 2F|5F | O (A); 166°C
20 B2h 6-Br H|H |O (A); 130°C
21 B2h 6-Br H|H |O (B); 170°C
Table 3
OH
Br N L
l N )lc Ar
Comp. | Ex. | X Ar 1 Physical data
nr. nr. and stereochemistry
53 |B9 | O phenyl NH(CH;) (A); 121°C
85 |B2 | O | 2-naphtalenyl | N(CH,CH,), (A); 131°C
86 |B2 | O | 2-naphtalenyl | N(CH,CHa), (B)
9 (B2b | O

"*-@% N(CH;), (A); 98°C

10 |[B2b | O E:[ > N(CH3)» (B); 110°C
15 |B2e | O 3-pyridinyl N(CHj3), (A); 150°C
16 |B2e | O 3-pyridinyl N(CHj3), (B); 98°C

19 |B2g [ O 1-naphthalenyl N(CHs3), (A)




15 B2e 0 3-pyridinyl N(CH3)2 (A); 150C 16 B2e 0
3-pyridinyl N(CH3)2 (B); 98C 19 B2g 0 1-napht hal enyl
WOR@HB)R3{ A) WD 2007/ 000435 PCT/ EP2006/ 063553 PETEP2006/063553
Conp. Ex. X Ar L Physical dat&- nr. nr. and
stereochem stry 87 Bl1 S N(CH3)2 (B); 172C 88 B2 0
phenyl v (Al); [c]D2 = +58.56 (c = 0.5225 wv %in
\ 89 B2 0 nhpn\/l (A?), rr"l 2 = -59 44
(ceamglow %(n DNF) 0 B2 0 phenyil N (B1); PRfGal data
[ gc 153.79 (c = 0.5345 wyv %ln%%BﬁqO.
phe fl 19rf932), 1270, [ a] D’,ZO 15354 ( 9 SEBAChGINBTY
%|i BTDVER192 82 . NICH;R3 B2 0 pfnyr2°c
(A NP4 B2O |chen 20C N 95 B2 O phenyl
(B); 166C Nl 96|B2 0 -na@ht hal enyl (B) |97 B2 0
4- megghoxgphengl |(A) D phenyl (A1) [6]P2==58.56°
+60.25 | (c|= 0./649 vv/v %ln ~N .
\r (c=0.5225 wiv % in
DMF)
89 |B2 | O phenyl 111 (A2); [0]p>® =-59.44°
\r (c=0.5165 wiv % in
DMF)
9 |B2 | O phenyl 111 (B1); 128°C; [o]p>° =
\r +153.79° (c = 0.5345 w/v
% in DMF)
91 |B2 | O phenyl 111 (B2); 127°C; [o]p>° =
\r -153.54° (c = 0.5015 wiv
% in DMF)
92 |B2 | O phenyl | (A)
_--‘N\/\/
93 |B2 | O phenyl O (A)
".N
94 |B2 | O phenyl (A); 129°C
N
95 |B2 | O phenyl (B); 166°C
__,.N
9% | B2 | O 2-naphthalenyl B)
__,.N
97 | B2 | O |4-methoxyphenyl (A)
N
98 |B2 | O phenyl O (A1); [o]p? = +60.25°
N (c = 0.649 w/v % in
DMF)
9 |B2 | O phenyl O (A2); [o]p®® = -57.81°
N (c=0.5795 w/v % in
DMF)




DVF) 99 B2 0 phenyl

0.5795 wv

wo I®70uAps Ex. X Ar

% in

stereochem stry

+151. 38( c=0. 652w/ v

(A2);

[cc] D20 = -57.81
DVF) WD 2007/ 000435 PCT/ EP2006/ 063553

L Physi cal
100 B2 0 phefl
%in DVF) 101 B2 0 phenyl

data nr.
(B1);

nr.

167C;

(c =

aPCiT/EP2006/063553
[a] D20 =
(B2);

168C; [a]D20 = N -151.39(c=0.7015W v % in DVF) 102
B2._0 _2- nphf hal pnyl (A) 103 B2 0 2- nnphf hal pnyl (R)
'ibw’ﬁ' BEx0 | pKerlyl NHAR) :;NJ 105 B9 D phePdysichl bl
(B) ::N) 106 B31 0 2-naphthalenyl INH (N ::NJ 107 .
BA1 05 ol Ahnihe hatlonyt INH(B) |- - d.sfcteqshemyistry
(A 100. NB21090B2 0 pphemyl N ( A2) @10 BB1Y 16AGyyo]s =
(B1) NI 111 B2 O phenyl JN'| (B +151.38° (¢ = 0.652 w/v
% in DMF)
101 |B2 |0 phenyl O (B2); 168°C; [o]p>° =
~N -151.39° (¢ = 0.7015 w/v
% in DMF)
102 |B2 | O 2-naphthalenyl (A)
-_,.N
103 |[B2 | O 2-naphthalenyl (B)
-_,.N
104 |B9 | O phenyl NH (A)
N
105 |B9 | O phenyl NH (B)
N
106 |B21 | O 2-naphthalenyl NH (A)
N
107 |B21 | O 2-naphthalenyl NH B)
N
108 |B2 | O phenyl N~ (A1)
N
109 |B2 | O phenyl N~ (A2)
N
110 |B2 | O phenyl N~ (B1)
N
111 |B2 | O phenyl N~ (B2)
N
112 |B2 | O | 2-naphthalenyl N~ (B1)
N
113 |B2 | O | 2-naphthalenyl N~ (A1)
N
114 |B2 | O phenyl 0 (A1)
N




NJ 112 B2 0 2-naphthalenyl N (BlI) 113 B2 0O
2-naphthalenyl N (A) .NJ 114 B2 0 phenyl JO (A) :;

WO @607/ 000435 PCT/ EP2006/ 063553 - 79 ConpPCEEP20¥6/063553
Ar L Physical data nr. nr. afY stereochem stry 115
B2 0 phenyl O (A2) :; NJ 116 B2 0 phenyl O (B2) :; NJ
60 B2.) O phenyl I I (A N 61 B2.j 0 phenyl I | (B)

N 179 B16 0 phenvl N _(A) 180 B16 _Q phenvl N (B
TEleﬁnp.‘l B [Bx U N QAﬁszOWPi nr. [Ex. nf. AfPl\Lyslicaldata
Physical data and stereochem $try 68 Bl#. a .
41 or bBHe CHB) (Ay: 188C 69 14| 5 and stercochemistry
4-f NudHr ppRenyd NH( CHghenyB) ; 204C 3. g (A2)
44f1 uor pphenyl 1| I (A+B) N 44 _jﬁNQ@hyl N(CH3) 2 (A);
130C :
116 |B2 [ O phenyl (¢ (B2)
N
60 (B2 | O phenyl | (A)
N
61 |B2j| O phenyl | B)
N
179 |B16 | O phenyl 111\/ (A)
180 |B16 | O phenyl 111\/ (B)
Table 4
OH
Br N L
O NT o Ar
I
Comp. nr. IEx. nr. Ar L Physical data
and stereochemistry
68 |Bl4.a | 4-fluorophenyl | NH(CH,) (A); 188°C
69 |Bl4.a | 4-fluorophenyl | NH(CH,) (B); 204°C
67 |B13.a | 4-fluorophenyl |Q (A+B)
N
44 * phenyl N(CH3), (A); 150°C
45 * phenyl N(CH3), (B); 220°C
46 *k 2-naphthalenyl | N(CHj3), (A); 229°C
47 *k 2-naphthalenyl | N(CHj), (B); 214°C
48 *k 2-naphthalenyl | pyrrolidinyl (A); 227°C
49 *k 2-naphthalenyl | pyrrolidinyl (B); 222°C




5

45 * phenyl N(CH3)2 (B); 220C 46 | ** 2-naphthal enyl
N(CH3)2 (A); 229C 47 ** 2-naphthalenyl N(CH3)2 (B);

WQ@100@00048 ** 2- napht hal enyl pyrrolidinyl (A); PRTEP2048063553

| ** 2-napht hal enyl pyrrolidir#l (B); 222C WD

2007/ 000435 PCT/ EP2006/ 063553 -80 Conp. nr. Ex. nr.
Ar L Physical data and stereochem stry 50 **

1- nnphf hal pnyl N((‘H’%)? (A); 187C B1 ** 2. nnphf hal pnyl
N(ChiaEH3) Bx ()  90CAR2 ** f naphthal enl PhiiEtaek3) 2
(B); 2020 * These conpoundg$ were prepareddat% dgﬁcr.i bed
irMM%OMLOwjgé—aeeex—di—ng-—t—e—aanp! o pind SOy
canpdinds| wer ¢ pmaplathaldnys | e )bed | h W2QA%/1871A 36

. i
Cor et T ERRbfnklny P NRITIE L 2 g

((/I |’4a N | 1 r\m B} [ 1 n i 21 Al Qt a.,

and st2er eocteni 2inaphthdleylBl N(CHAFB)opy| N CBB)2D2TA) ;

122C 118 | B15 11 isopropyl N(CH3)2 (B); 112C 119

B15 2Zhesseoppands wer(rp@ydas dggyribed pAH2094/Q) 1 §p5ecprding godixampplé B1.
CHElepe qompoungsvgrs preparyd g8 fiescribed A |P29p3/91 143  pecoripng o Exgmple BT.

122 B15 1 isopropyl (B); 118C N 123 B15 2 isopropyl

(Table 5104C 124 B15 2 isopropyl (B); 100C

OH
Br N L
O H.
N/ /o) (Ci Z)n
| Y

Comp. IEx nrf n Y L Physical data,
nr. salt and
stereochemistry
117 [B15 | 1 isopropyl N(CHj3), (A); 122°C
118 (B15 | 1 isopropyl N(CHj3), (B); 112°C
119 |B15 | 2 isopropyl N(CHj3), (A); 127°C
120 |B15 | 2 isopropyl N(CHj3), (B); 116°C
121 (B15 | 1 isopropyl (A); 107°C

122 (B15 | 1 isopropyl (B); 118°C

()

123 |B15 | 2 isopropyl (A); 104°C
N
L

124 |[B15 | 2 isopropyl (B); 100°C

125 |B15 | 2 cyclohexyl ﬁN’ (A); 118°C
N

126 |B15 | 2 cyclohexyl ﬁN’ (B)
a

127 |B15 | 1 phenyl N(CH,), (A)

128 |B15 | 1 phenyl N(CH:), (B); 122°C

70 PBl4b| 2 phenyl NH(CH3) (A); 130°C




125 B15 2 cycl ohexyl

cycl ohexyl N
wdad2@7BdE3l phe
NH(CH3) (A);
-81 Conp. Ex.

(B)
nyl

N(CH3) 2 (B);

N (A); 118C .
:NJ 127 B15 1 p

NJ 126 B15

henyl

2

N(CH3) 2 (A
122C 70 314. b pCpRPIY6/063553

130C WD 2007/ 0008185 PCT/ EP2006/ 063553

nr

n Y L Physi cal

stereochem stry 71 314.b 2 phenyl

dat a,

nr.
NH(CH3) (B)

salt and
: 140C

54 313 h 2 phpnyl 1 (A+R) 129 Bl1§5 2 N( (‘J—l’%) (A);
96 Cohg0 BLIrP AN(£H3) 2 (B); 158C| 131 BL5 2 pp@mydical data,
N(CH3) 2 (A);: h08C| 132 B15 2 phenyl N CH2CH3) P éﬁé‘?ﬂlsg
Blp 2 phenyl (A); |210C HO-salt | N 134 B15 p & v
(B) .N 135 34.b|2 phenyl NH (A)| .NJ 136 314 steré@chemistry
phenyd; ~ 1 NI 7.B15 2 ph (A ;| 132Gy -1une
NJ :'jéco) .Lj-(g pne "|yl N D) 146C-; ,ﬁ@—\gbl_%%n Blp2 %B), 140°C
phenyd4 1\BIGAH[ 2150C 14theByl5 2 pheny| 1v ;| 146C (A+B)
-N.
129 |B15| 2 N(CH;), (A); 96°C
Cr
130 |B15 | 2 N(CHs), (B); 158°C
Cr
131 |B15 | 2 phenyl N(CH;), (A); 108°C
132 |B15 | 2 phenyl N(CH,CHs), (A)
133 |B15 phenyl (A); 210°C; HCl-salt
__,.N
134 |B15 | 2 phenyl (B)
__,.N
135 PBl14b| 2 phenyl NH (A)
N
136 PBl14b| 2 phenyl NH (B)
N
137 |B15 | 2 phenyl N~ (A); 132°C
N
138 |B15 | 2 phenyl N~ (B); 146°C
N
139 |B15 | 2 phenyl | (A); 150°C
N\
140 |B15 | 2 phenyl | (B); 146°C
N\
141 |B15 | 2 4-methylphenyl N~ (A); 139°C
N
72  |B15 1-naphthalenyl N(CH,CHj3), (A); 138°C
73 |BI15 1-naphthalenyl N(CH,CHj3), (B); 116°C




N 141 B15 2 4-net hyl phenyl N (A);
1- napht hal enyl N(CH2CH3)2 (A);
wd 20apbibal enyl N(CH2CH3) 2 (B);

139C ::NJ 72
138C 73 | B15 12

B15 2
1

116C WO 2007/ OBOHBB2006/063553

PCT/ EP2006/ 063553 -82 Conp. -&. nr n Y L Physi cal
data, nr. salt and stereochem stry 142 B15 2
1-naphthalenyl N (A); 142C NJ 143 B15 2
1- napht hal enyl C N (R\ 110C NI 144 B15 3 phenyl
N( CB3H3. (9. nrl36C| 145 BR5 3 phenyl N(COHB)2 (PBPhydiddQata,
146 B15 3 phenyl (A) 147 B15 4 phenyl N(CH3)PR :
11pc™148 B15| 4 phenyl (A): 180C| N 149 815 i1 5 é}‘ﬁé‘?ﬂ/l
(B); 110¢ Taple 6 R5 4 OHR4 7 N 20 " Ar 8teteochemistry
ggwﬁtlgzgrgig tze)?ghgrm E@{%&}?SO gg%ﬁ\?ﬁm ngﬁl IV(A?%) 2°C
151 B9 6-/CH 3] H phenyl (B); 172C b -
3 thﬁyl 53% 2 1-naphthalenyl (B); 110°C
144 |B15 | 3 phenyl N(CH3)2 (A); 136°C
145 |B15 | 3 phenyl N(CHs), (B); 144°C
146 |B15 | 3 phenyl O (A)
N
147 |B15 | 4 phenyl N(CHs), (B); 112°C
148 |B15 | 4 phenyl O (A); 180°C
N
149 |B15 | 4 phenyl O (B); 110°C
N
Table 6
R*
Comp. IEX. nr| Physical data
nr. salt/melting points and
stereochemistry
150 | B9 |6-CH;| H phenyl (A)
151 | B9 |6-CH;| H phenyl (B); 172°C
152 |BI12 |[6-CH;| CHj phenyl (A)
153 |B12 |6-CH;| CH, phenyl (B); 123°C
154 |B12 | 6-Br | CH; phenyl (A); 125°C
155 |B12 | 6-Br | CH;, phenyl (B); 140°C
58 |[B12 [ 6-Br | CH; |2-naphthalenyl (A)
59 |[B12 [ 6-Br | CH; |2-naphthalenyl (B); 132°C




153 |

16-

Br

(A);

B12 |1 6- CH3 CH3 phenyl. ..
CH3 phenyl
w@ B)o7/00048C 58 1 B12 16-Br

B12 6-Br CH3 2-napht hal enyl

(B);

123C 154 |
125C 155 B12 16-Br
L CHI

€83

B12

CH3 phenyl
2- napht hal enyPCT/BP2088063553
132C WD 2007/ 000435

PCT/ EP2006/ 063553 -83- Table 74 R6 3 ~~ 21 / RL 5
4 H6 I\~~3L n 7NO(CH)n 811 Y Comp. Ex. nr.
n R R6 YL Physical data nr. and stereochem stry
fisBledi1 0 H 2-naphthal enyl N(CH3)2 (A) o0 4- 157 B3 0
6- Br 4- OCH3 2- napht hal enyl4 BCCH3)2 (A) 158 B3 0 6-Br
4- OCH3 2-nap] thalenyl N )2 (B2) 62 B2.k 0 H 4-Br
2- napht hal enyl N(CH3) 2 : 64 | B2.k 10 1 _H 4-Br
2- napht hal enyl A2 o3 B2.k 10 H 4-Br
2- napht hal enyl 68 _B2A.K D H 4-Br
12- napht hal enyl 66 B2.k 0 H 4-Br
2- napht hal enyl (CHR9 B2k 0 H 3-Br
2- napht hal enyl 160 B2k 0 H 3-Br
2- 6+ B2k—0—H3-Br
2- SONPHE- any Y L Physical data
nr. and
stereochemistiry
156 |B11 |0 | H @\ 2-naphthalenyl | N(CH;), (A)
~
7 0
4-
157 | B3 |0 |[6-Br| 4-OCH; |2-naphthalenyl | N(CH;), (A)
158 | B3 |0 |[6-Br| 4-OCH; |2-naphthalenyl | N(CH;), (B2)
62 [B2k |0 | H 4-Br 2-naphthalenyl | N(CHj3), (A+B)
64 [B2k |0 | H 4-Br 2-naphthalenyl | N(CHj3), (A2)
63 B2k |0 | H 4-Br 2-naphthalenyl | N(CHj3), (AD)
65 [B2k |0 | H 4-Br 2-naphthalenyl | N(CHj3), (B1)
66 [B2k |0 | H 4-Br 2-naphthalenyl | N(CHj3), (B2)
159 B2k |0 | H 3-Br 2-naphthalenyl | N(CHj3), (B1)
160 ([B2k |0 | H 3-Br 2-naphthalenyl | N(CHj3), (B2)
161 [B2k |0 | H 3-Br 2-naphthalenyl | N(CHj3), (A1)
162 ([B2k |0 | H 3-Br 2-naphthalenyl | N(CHj3), (A2)
163 | B3 |0 [6-Br 3-Cl 2-naphthalenyl | N(CH;), (B1)
164 | B3 |0 [6-Br 4-Cl 2-naphthalenyl | N(CHj3), (B2)
165 | B3 |0 [6-Br| 4-OCH; phenyl (A); 115°C
N
166 | B3 |0 [6-Br| 4-OCH; phenyl (B); 163°C
N
167 | B3 |0 |6-Br| 4-OCH; 4- O (A)
methylphenyl [ .-N
168 | B3 |0 |6-Br| 4-CH; 4- O (A); 142°C
methoxyphenyl | .-N
169 | B3 |0 [6-Br| 4-OCH;, 4- O (A); 131°C
methoxyphenyl | .-N




162 B2k 0 H 3-Br 2-napht hal enyl

6-Br 3-Cl 2-naphthal enyl

wdad2@r/0@4papht hal enyl

N( CH3) 2 (

N( CH3) 2 (B1)

N( CH3) 2
B2)

(A2)

163 B3 0
164 B3 0 6-Br
165 B3 0 6- BrT/RPI00§A353553

phenyl (A); 115C N 166 B3 0-%-Br 4- OCH3 phenyl (B);
163C .N 167 B3 0 6-Br 4-0OCH3 4- (A) nethyl phenyl N
168 B3 0 6-Br 4-CH3 4- (A); 142C nethoxyphenyl 169
B3 0 6-Br 4-QOCH3 4- (A); 131 _C net hnyyp pnyl N D
200ToaplBa s PET) EP4006/063553 - 847 Comp.| EX.LNT. | rphsical data
R6 |Y L PPhysigal| datla nr. and stereochenmistry 170 B3 d
0 §-B" 4-C phenyl [(A) rD 171 B3 0 6-By 4-C 4- (A ;™
158C netjhyl phenyl N 172 B3 0(6-Br 3-d, |4-d phenpstéreochemistry
(A 9 N|nUf3H B3 0,6+Br 3-C -1Cl phen B) ;
14701-& f% 5395g I{E-Br4i;1CI cyclpo}ﬁfe}&lyl W) N 56O
B11 O H|4- pheny| 2-lnaphthal enyl N(CH3) 2 |(A B11 O
H 4- MYz 2- Kt hal e N(CH3)2,(B) 175 10, H. 15g0
4-ph£ﬂ§l f?nagh hrﬁallrenyl (cd) 2’ (B1) 116 9@0 HA); 158°C
4- ghenyl| 2- napht hallenyl N( CH3yzetiydphenyirabl-&
172 | B3 |0 |6-Br| 3-Cl, 4-Cl phenyl (A); 159°C
N
173 | B3 |0 |[6-Br| 3-Cl 4-Cl phenyl (B); 147°C
N
174 | B15 |2 |6-Br| 4-Cl cyclohexyl ﬁN/ (B)
N
56 |B11 |0 | H 4-phenyl |2-naphthalenyl | N(CH3), (A)
57 |B11 |0 | H 4-phenyl |2-naphthalenyl | N(CHs), (B)
175 |B11 |0 | H 4-phenyl |2-naphthalenyl | N(CH3), (B1)
176 | B11 |0 | H 4-phenyl |2-naphthalenyl | N(CH3), (B2)
Table 8
|
N\
Comp IEx nr.| Physical data
. nr. and stereochemistry
177 | B1 (A)
178 | BI1 (B); 137°C
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Br I N NN, O Conmp .x. nr. Physical data nr. and
stereochem stry 177 Bl (A) 178 B1 (B); 137C 5 WD

wQoe7/0088x35 PCT/ EP2006/ 063553 -85 ANALYTI CALPEHRBI20061663553

mass of some conpounds of the8Present invention was
recorded with LCM5 (liquid chromatography mass
spectronetry). The nethods used are descri bed bel ow
and the Rt and the parent peaks are |listed in Table 9
bel ow. 5 General proceddA- PARE gradi ent was

Smma Phdse &f &ﬂn@ébn%duhamﬁhblﬁre%&&ﬁm@ﬁﬁbﬁ k@b réopidedWith LCMS

S50 ShvoParosanls b e Ry e ot R are deshi below

wad tleR1 andtthe pairentl}zféaldﬁrehtwdm FTablel6belotor s wer e

configured with an 10 el ectrospray ionization source.

The capillary needl e voltage was 3 kV and the source
U mai nt ai ned at 100C on the LCT (Tine of

I'T'h% I pRRieaY wH@ﬁ&ph&Pﬁ%ﬁﬁ AMBIneE HTY WSWa%r@ sy@f&ﬁ'l consisting

5 kV and 110C on the i mpl quadr| ol €-
% P AYAIRESEY RIpER Wi tgrﬁss@ﬁerf F‘bﬁW@F@j f\ﬁ; ?F%Elow from the
¢S Richnawad dpﬁt flﬁﬂhb! IMS! ﬂéte@@ﬁ M@détactoﬁ(b%ib Sbﬁﬁgﬁ?lﬁ’ed/\ﬁﬁh an

Ma
BRESUE iR sode e YolieTanral BORRE Wasc bRy, midih spurce
werspesatp wasdmbintagmed At [100A¢ten HE 11719(1“1(n‘¢\mf Elight-Z-gptag mass
SERBHOHel ronf Wil SIS DAY oB T2 éeﬂth%?@ﬁs%ﬁﬁ%&%%poh- z-
Btag enass speciremeter Hiom Watess) Nifrpgﬁzwag pped astthe nehwliger gas. Data
A8 B6HOH walPerihRAWASa WalidsRickoditss MAAN M Operdyhx data system.

el ectrospray ionization source. Mass spectra were
acquired by scanning from 100 to 1000 in 1 second
\Genofnl prebedide Bi me of 0.1 second. The capillary

The HPLC gradient was supplied by an Alliance HT 2790 (Waters) system consisting

of a quaternary pump with degasser, an autosampler, a column oven (set at 40 °C) and
DAD detector. Flow from the column was split to the MS detector. MS detectors were
configured with an electrospray ionization source. Mass spectra were acquired by
scanning from 100 to 1000 in 1 second using a dwell time of 0.1 second. The capillary
needle voltage was 3 kV and the source temperature was maintained at 140°C.
Nitrogen was used as the nebulizer gas. Data acquisition was performed with a Waters-
Micromass MassLynx-Openlynx data system.

LCMS-method 1
In addition to general procedure A: Reversed phase HPLC was carried out on an

Kromasil C18 column (5 pm, 4.6 x 150 mm) with a flow rate of 1.0 ml/min. Three
mobile phases (mobile phase A: 100 % 7 mM ammonium acetate; mobile phase B:

100 % acetonitrile; mobile phase C: 0.2 % formic acid + 99.8 % ultra-pure Water) were
employed to run a gradient condition from 30 % A , 40% B and 30% C (hold for

1 minute) to 100 % B in 4 minutes, 100% B for 5 minutes and reequilibrated with
initial conditions for 3 minutes. An injection volume of 5 pl was used.

Cone voltage was 20 V for positive ionization mode. Mass spectra were acquired by
scanning from 100 to 900 in 0.8 seconds using an interscan delay of 0.08 seconds.
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needl e voltage was 3 kV and the source tenperature was
mai ntai ned at 140C. N trogen was used as the

woelmalo@es gas. Data acqui sition was perf or medP@i/EP2086/063553

Wat ers- M cromass MassLynx- Op&hl ynx data system 25
LCVMS-nethod 1 In addition to general procedure A
Rever sed phase HPLC was carried out on an Kronasil
Cl18 colum (5 gm 4.6 x 150 mm) with a flow rate of
1. 0 nmLONS-mekhéd® nobi I e phases (nobi | e phase A 100

18 s SlpE I R TR AR PR EpBERPLE i capih att gp apuntir

%18 cohmmmp (B B Lina#ér3) l(memm) vathpindpitial flowrrate ofl Ogrmbiingm{Two
‘fﬁlﬁgl'e&);h%és f(ﬁlggﬂe;ﬁ%él{% Ay 2%%0/8 ﬁnﬁpﬂnﬁggg}lﬁ éé%%ltéh f3@% é!cetomtrﬂe +

m_nut

3Aee fosaisacid @rIaVBdm@MﬂnPhaiS%Bf ﬂ%d% @sﬁemtmleh\yem@mpéoyed toruna
AR %ondmoﬂ ﬁbﬁlCIOOG’}G A Qo or AfmBdu) 1oV Bqﬂ 4 1Rfs, hold at

Bt 5 85w e gt PonPyn b Sl e ¥ vk

iconditiBnssfec B miiautes IA’tgmmtlom veluaraf 10¢l] ayas aked) Code voltage was 20

. / = .
SEE R R R0 LS008 B35 g b scamin
Heope 1 60 98de OHFagc;mdaysmgramnetdrsm deday of (Blisdcionds. C18
colum (3.5 gm 4.6 x 100 mm with an initial flow

rate of 0.8 m/mn. Two nobile phases (nobile phase
A 35%@MEmethodidni um acetate + 30% acetonitrile + 5

ﬁ%ﬂ&ﬁém&iﬁéta@ pfodediré B Ret@rbéd phabd HIPE Biasldd@ded out on a Sunfire

ER Rl 35 b G S0l St bl G, S €8 mbimiy Brvo mobite

|phas@s (mobileshash At @IS%t 6. SﬁM%mBlainum atdtate/+ 5% acdtoriitrde +25%
Rl B2 BB R B AR ARG holt bitploBld on o
\emadient eandid@emEomol 004G (hedd fop 1 mmmb tp % Bvia 4anigutes, hold at

ﬁ@@%g%ﬁﬁa ﬂ@ﬂ'rét%tdf@ ™ AR fo‘i@%ﬁmﬁfé@ Qﬁdl ?ee&@ihﬁra?éii%‘itﬁ fifitial

100 t 00 )
&Hnilﬂ?‘ésr‘l% gﬁna%tﬁé%naflmect@?g YRS IQP e%Ehég%'zqh%ge was 20
adbirtpositivé endysepariod 1oﬁfz@ﬁ?1dtﬂbde g{gﬁ@pmaderp ha@ﬁreHIFBgz@cannmg
S | Qu on a un
R 80 i (o0 43P iPme of b G hg Tpctef®. oo

nmobil e 15 phases (nobil e phase A 25% 6. 5nM ammoni um
acet a0 SEgtonitrile +25%formc acid (2 m/1);
nobi | 00% acetonitrile) were enployed to

|1E| Addition foxganeral Prosediire BoReversed pimee BIPAC wiest @meﬁr ouf on an Xterra
NS €118 cofuthnl@H /by, 4l £ 100 Ait)8Fith AAbH rde of 1.6 ml/min. Two mobile

phases (mobile phase A: 70 % methanol + 30 % H,O; mobile phase B: 0.1 % formic
acid in HyO/methanol 95/5) were employed to run a gradient condition from 100 % B
to 5% B + 95 % A in 12 minutes. An injection volume of 10 1l was used.

Cone voltage was 10 V for positive ionization mode and 20 V for negative ionization

mode.
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100% B at a flowrate of 1.2 mM/mn for 4 m nutes and
reequi librated with initial conditions for 3

worowabes}s An injection volume of 10 gl was usePCI/EEN€063553

vol tage was 20 20 V for posit$%e and negative

ioni zati on node. Mass spectra were acquired by
scanning from 100 to 1000 in 0.4 seconds using an

i nterscan delay of 0.3 seconds. LCMS-nethod 4 In
additiLQ]MSon@b@tesal procedure B: Reversed phase HPLC

1R SadRRE |o° Bt nibheBe A, Rel Brp ahebPBPLE £ o4 ol B gm
Kobinagil Cp aelamn((ﬁmbm 466 pH 58 mm) witlh a Fomemtearfdl.0 mUa0n.9Ehree
%ﬁ%ﬁ lgﬁ sBA: QO&‘VJ 111 nolﬂl‘fth dedite; Ialoblle phase B:

vveree to_run a

dQﬂ&’p acetonifEies rmqku rhpsg C { lqaqy@ +RI9A ‘%ﬁllt{tzpure Water) were
yed to At d &ﬁh‘d é?ﬁidiﬂbhlﬁlﬁn 96 %Q 0oyBand36% C Grs18 for

fvlglpfnﬁ%&ﬂ%"} PP R L T e
RGHAIRRR016h0 63 35Rinute8 7An h@&mm & 3 pl waldised.on t o

r - . HP!
SRRt AR S fhod SRR RDTG Y A, GRLL B wer
\wequired byl soenning fromf100.t0 989 imf.R secondeusingraw intersqanalcly of 0.08
@ﬁ&?h&.e phase A: 100 % 7 nmM ammoni um acetate; nobile
ase B: 5 100 % acetonitrile; nobile phase C 0.2 %
formc acid + 99.8 %ultra-pure Water) were enployed

to rupLcMsmdhehs condition from30 %A 40% B and 30%

.d 1 m nut 100 % t
o pABics e oGl REpor g B REEsebeany PRLC] FiRPiiod ouf oh 3 YMC-
PackdONSeAQ €8 cumn 1416 &xs50 rAm) wifheecflow mate of QiGemlamirb Aggradient

negv)gii’ﬁs%d R0l LAY eag‘ﬁ’%%%@et}{nﬁx‘i’l 1§95 bl Léé‘?on%gﬂje in 6.80

Ive ionization no
@@qw&$ed by scanning from 100 to 900 |n 0. 8 seconds
using an interscan delay of 0.08 seconds. LCMS-nethod

6 In idgiéi on tg general procedure B: Reversed phase
HPLC t 7Tout on a YMC 15 Pack ODS- AQ C18
@0 hddition tb gen¥rab ﬁrd&@urWiBt Reﬁerﬁéd)pfhaséiHPL@f wab dartidd dtit on a/ YMC-

FB GFR A €% E1GmA T oGy St BB il A radion

irgMBasresed dtbn? B0elwaterdoidt Bracetonigeledo 85 Ypacetw@uimiein®.3 minutes.
Rever sed phase 14PLC was carried out on a YMC

Table 9 : LCMS results (retention time Rt (minutes) and molecular weight as the MH™

Compound Rt LCMS parent| LCMS method
No peak (MH")
1 6.40 549 1
19 6.17 583 1
37 5.37 505 1
33 6.58 583 1
28 6.4 583 1
29 6.23 583 1
15 4.02 534 2
16 4.09 534 2




Pack ODS-AQ C18 colum (4.6 x 50 mm with a flow rate

of 2.6 M/ mn.

Ag

r adi ent

run was used from 95 %

wowdoeno|stl 5 % acetonitrile to 95 % acet oni t ri P@I/EP2096/@53553
25 Table 9: LOMS re8tlts (retention tine Rt
(m nutes) and nol ecul ar wei ght as the M# Conpound Rt

m nut es.

LCMS parent LCMS nethod No peak (NM 1 6.40 549 1 19
17 583 1 37 5 37 505 1 36585831 28 6.4583 1
pComgpaed533 Rt 15 [1.QMS pavenp LGMSmaghods34 2 WO
POON000U35 PCT/ EPROes @B88353 - 88 Comppund Rt LCVB
par eat  LOVS 318t hod| Nosgzeak |(M R) 332 3.B7 583 3 40
Lo e o e el s ek 3 27 5213
R6 4435 h11 ®2688 K 7456961 5 89 & 74 5p1 5 92 3.41
577 6 9B 4.1396 56D 7 596 3.[43 623 6
78 10.19 519 4
79 4.175 540 7
82 3.67 521 3
83 3.27 521 3
86 4.35 611 3
88 5.74 561 5
89 5.74 561 5
92 3.41 577 6
93 4.396 560 7
96 3.43 625 6
97 5.08 603 2
98 5.05 573 2
99 5.07 573 2
102 8.28 637 4
103 8.25 637 4
104 5.9 574 1
105 5.7 574 1
106 2.84 624 3
107 2.65 624 3
108 9.29 588 4
109 9.29 588 4
110 9.1 588 4
111 9.1 588 4
112 9.54 638 4
113 9.58 638 4
114 9.24 575 4
115 9.26 575 4
116 9.07 575 4
61 4.45 610 7
126 4.25 622 3




97 5.08 603 2 98 5.05 573 2 99 5.07 573 2 102 8.28

637 4 103 8.25 637 4 104 5.9 574 1 105 5.7 574 1
wdo@7R0Bds 624 3 107 2.65 624 3 108 9. 29 588 HECT/LPH06/063553

9.29 588 4 110 9.1 588 4 1189-9.1 588 4 112 9.54 638

4 113 9.58 638 4 114 9.24 575 4 115 9.26 575 4 116

9.07 575 4 61 4.45 610 7 126 4.25 622 3 WD

2007/ 000435 PCT/EP2006/ 063553 -89 Commound Rt LCVS
Goreprund VS Rét hod| LGUS pareet [(IMMS methods| 547 2 132
5. 5N0589| 1 134 4. ppesddMIB) (135 6.1 602/ 1 136 6. 38
502137 146 5.32 615 2 5,50 6. 26 533 1 152 5.73 483 1

132 6.57 589 1

134 422 601 3

135 6.1 602 1

136 6.38 602 1

146 532 615 2

150 6.26 533 1

152 5.73 483 1

58 5.31 597 2

156 439 611 7

157 4219 614 7

158 5.3 613 4

64 10.58 583 4

63 10.59 583 4

65 10.21 583 4

66 10.21 583 4

159 10.12 583 4

160 10.15 583 4

161 10.43 583 4

162 10.4 583 4

163 8.32 617 4

164 8.41 617 4

167 5.05 617 2

170 5.35 607 2

174 5.8 656 2

56 4331 581 7

57 4.389 581 7

175 10.62 581 4

176 10.61 581 4

177 3.3 638 3

60 4.7 611 7
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58 5.31 597 2 156 4.39 611 7 157 4.219 614 7 158
5.3 613 4 64 10.58 583 4 63 10.59 583 4 65 10.21

wG3B74004665 10.21 583 4 159 10.12 583 4 160 1BC/BEPHHBE063553

4 161 10.43 583 4 162 10.4-¥83 4 163 8.32 617 4

164 8.41 617 4 167 5.05 617 2 170 5.35 607 2 174
5.8 656 2 56 4.331 581 7 57 4.389 581 7 175 10.62
581 4 176 10.61 581 4 177 3.3 638 3 60 4.7 611 7 WO
2007/ 000435 PCT/ EP2PAA/RMAEES OGRAIPPARYACO.OG CAL

PART P ti f bacteLi al ' i

ErepasgOot PrhEirill sPipeRRoRy for SusBp DR 1M 1t i o

Sthe dgctexa _esegrin\ﬂtis study miegghgrown ofvblangm irc Baska icomtaiginpO®O0rthl

i R A i R D

arithsshaling it 3KS- $ocks (Y mi{Bby) wetestaedpled/ 02C unfihuge. Bacteria

lﬂiﬁh'tibl%ﬁ&e anli%El:n%d if r%i'k:fdﬁi'l?ér ip‘l)aﬁfs éﬁﬁf&ldh?ﬁfn?ﬁiﬂi%n‘[it@ (CFUs) were
Croti a S an (0] n ormn unil wer

detebrinendn Snd an Srapins B s bPoRira 10 ICFU e RS for

apgzepuibilipttedtingl 00 CFUs was used for

Anti bacterial Susceptibility testing: I1Cyy determination

Microtitre plate assay

Flat-bottom, sterile 96-well plastic microtiter plates were filled with 180 pl of sterile
deionized water, supplemented with 0.25 % BSA. Subsequently, stock solutions (7.8 x
final test concentration) of compounds were added in 45 pl volumes in column 2. Serial
five-fold dilutions (45 pl in 180 pl) were made directly in the microtiter plates from
column 2 to reach column 11. Untreated control samples with (column 1) and without
(column 12) inoculum were included in each microtiter plate. Depending on the
bacteria type, approximately 10 to 60 CFU per well of bacteria inoculum (100
TCIDS50), in a volume of 100 pl in 2.8x Mueller-Hinton broth medium, was added to
the rows A to H, except column 12. The same volume of broth medium without
inoculum was added to column 12 in row A to H. The cultures were incubated at 37°C
for 24 hours under a normal atmosphere (incubator with open air valve and continuous
ventilation). At the end of incubation, one day after inoculation, the bacterial growth
was quantitated fluorometrically. Therefore resazurin (0.6 mg/ml) was added in a
volume of 20 pl to all wells 3 hours after inoculation, and the plates were re-incubated
overnight. A change in colour from blue to pink indicated the growth of bacteria.

The fluorescence was read in a computer-controlled fluorometer (Cytofluor
Biosearch) at an excitation wavelength of 530 nm and an emission wavelength of 590
nm. The % growth inhibition achieved by the compounds was calculated according to
standard methods. The ICq (expressed in pg/ml) was defined as the 90 % inhibitory
concentration for bacterial growth. The results are shown in Table 10 below.

Agar dilution method.

MICyy values (the minimal concentration for obtaining 99 % inhibition of bacterial
growth) can be determined by performing the standard Agar dilution method according
to NCCLS standards* wherein the media used includes Mueller-Hinton agar.
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susceptibility testing. 10 Anti bacteri al
Susceptibility testing: 1C90 determnation Mcrotitre

w@bk@vmeomssay Fl at-bottom sterile 96-well|l pl asPCTEP2006/063553

mcrotiter plates were filled®With 180 gl of sterile
dei oni zed water, supplenented with 0.25 % BSA
Subsequent | vy, st ock solutions (7.8 x final test
concentration) of conmpounds were added in 45 gl

@Jlikioa &b&gﬁt?l;} OthrldBra mzt.itlat&@odsaMetﬁclﬁis foe mﬁniShrDAlﬁipﬁHrdbih_l dusuaib{lifQests for
Aj made the mcrotiter
et R AP PR PR UG 11 Unt r eat ec

control sarrpl es wth (colum 1) and without (colum
é vvereincludedin each microtiter plate.

pendl n n the bacteria type, approximately 10 to

ctsngdgg?r hagteriogatigagtivity jof therremmounds maobe detemyngd injatime
Eklllféﬂshlﬁﬁm@é t%ggo%hrtnbfbdﬁuﬁ(ﬁn Méﬁﬂohe‘rA'I{ﬂlaﬁﬁﬂB kil 'a8dak on I

um was added to e rows 0 counn

Do lreodit etz i AR Fromtt SO B L st
imcuhnid eflS. ta@zrmlandMRSAlml(D QUF1A/ td itdMullee Hintbd bfoehs The

\Qﬁ{lgaclteﬂ%ij?ﬁ% yund uged Etﬂh gonclagﬁjét?onucﬁ(bef to] ({]&%grsaljhe MIC (i.e.

ere open air valve
domtas detsomined emmlctratmr@plﬁte a&sayt) h&Vedly dewivmmnm batibagterial agent

QBfstRY Rl ¢ aﬁt'fbfé 86t &ntn. Tlfe'b?atﬁ%?}g ihifth t}&rrﬁi@}&rﬁéﬁﬁsﬁn and the
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(la) or (Ib) (R6)r (R1)p\ RAVBH (CH2) (la) R N R3 NR5
R2 (RB)r (RPR7 CH(Ib) (CH2\N4 .R R3 R NRs R$

a pharmaceutically acceptable acid or base addition
salt thereof a stereochem call y 5 isoneric form

t her pof, atautonerlcformthl%r(?}@gf/ §r a N-oxide form

tergof, TWiergin Tyar o Tat o, [ Tal ot Kyt
np BSHyHEGRY| ERA I=M9 EAky SMHI $PNxl SPYa| BJAt hiSTA | STA
ky| 4638 a8be | ALkY| 49804 amyé 33&02 pbiosl | 86esd) 45853 pddsy4 | RMETH
P 1S an|integer egual or 41; 10[RZ 1P

hydr pgen, | hydr pxy, rrercapt o aI kyI DXY,

db&y] oxyal kyl oky. al kyl t h8&8 | N ~ Y| tiffia| 8168 175

di (a] kyl)jpm no| or a|l radical of forpula mwherejn Y |s

Gg,[0, § NHpr Nplkylf; R3lis alkyd,| Ar, Ar-alKkyjs

Het—pr—Het—atkyt TS| T ntegerequal to [, 2 pr3;

15 R4 and| R5 epch i hdependent|y arge hydyogen, al kyl or

Hébzyl ;. or R4 and RE5 together| and | ikl uding fhe N tlg9

whi ch they are|l attached pmy fprm a| radi cal

151 2.12 1.7

60 5.4

68 18.6 8.3 1.9 1.7 8.3

11 9.0 9.0 9.0 9.0 1.8 11.4
16 8.5 8.5

42 53.2

29 46.3 20.7 93 | 207 1.9 2.3
37 1.8 2.0 10.1
12 11.4 45.2

32 1.9 1.9 1.9 1.9 1.9 11.6
13 25.4

10 10.3 11.5

43 53.2 21.2

36 9.0 8.0

33 46.3 52.0 93 | 46.3 4.1 5.8




sel ected fromthe group of pyrrolidinyl, 2-pyrrolinyl,
3-pyrrolinyl, pyrrolyl, imdazolidinyl,

W@ yeoanal4sdli nyI 2%i ni dazol i nyl, 2-pyr azol i nyl , PANDEP2006/063553
2007/ 000435 PCT/ EP2006/ 06355902= 104 i mi dazol yl ,
pyrazol yl, triazolyl, piperidinyl, pyridinyl,
pi per azi nyI . pyri dazi nyl, pyrim di nyl, pyr azi nyl ,

triazinyl morpholinyl and thionmorpholinyl
opt | onal ly substituted wit h aIle)(hg/mltﬂal o, hal oal kyl,
HyUI gl Ryt pXy, | 1o ytany o,

BﬁUo E6Aa| [E¥ho yMpkyIPAEa ﬁMUt ISBHI wPYof STA | STA | STA

ICN/IVI isdbdbasos Riois| fowes boess | 13abo| ehusl Paddey 25023 | 20213 | RMETH

Nyarpxy, |, a Kyl, | al Ky oxXy, [ al Kyfthi o
al ky] oxya] kyl ,| al ky] t hi opl kyl | Ar-gl kyl| or dj (Ar)pl kyl

1%orltwo bicinal R6lradifcals phay be 5fAken toget hef !#4
form a bipalent radjcal pf fofmula -CHCH GQ+=CH|; 10
rod sf an ipteger equpl toj 1, 2, 3, Bpn 6 ; R is 1.9 93

hydrpgem, at Kyl ArTor Het— RS TS hydrpgenr pr—atRyt
RO ip oxo|l; or| R8 and R9|togefher formfhe rpadica
-BHECH N=f 15 plkyl|is a] straj ght pr3Brianched 53.5

sat uy at ed| hydrpcar bpn ragi cal | havipg from1 fo 6
cgrbon atpns ;| or i a clyclic saturzﬁgd hydr oc_arbon91

Aol N | iov st Al £ 0 ~And D+ Al & o ho

B - . o M=
T CLUT (@] T vy 71Uty o T U v ol DU At UTl y \v) T O

cycl)c safuratped hydrocarbon yadical having fromB to
@s3cjprbon| atonp attpched| to a| straj glss pr brjanched 3.8

saturated hydrocarbon radical having from1l to 6
carbon atons ; wherein each carbon atom can be

&Y 43639 yeang Basiblys sultidis € ATRIGAB638)EBAYI 4506 knehuscEnterococcus
g alz.f é{Tngék?sho%?'E%ﬁN 6b %1 hﬁ %Q*erf;ééwﬁ c&fs(lﬁfr&{zmz) LMO

acenap ronapht

el orgmporiesangs NECAISHBP AR 278 3 means Pgudomonas
%hfg%ds&' @M@czeasd) SMILs334008Rdank SHERBESIRNY nitane ( RTEEI3402);

R R o e e R0 ) S BssaetS

Mepmbchhﬂpyageﬂﬁ(MQB%Saj KPA d8 yeembaiy\Staphylococcus aureus

AT F;;tﬁ? SHnELA 728 P.%Lﬁ{%tgp%%jcoccus Aol (TCra5073: ST 20213

hoca nonocyclh
swlaps S@ghﬂomuwrgm(uﬁéf GE29%H Bh eSrT@(BMﬁ;SI‘eH mang/methlcﬂhne

RedRRAdt %&dﬁh&loc&%é&% Blibhus (VRSAZ Ph Yinicd] HoAE RoH the UMMty of

t hi enyl, azo
AN y

ATCC means American type tissue culture.
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15

I soxazol yl, thiazolyl, isothiazolyl, pyridinyl,
pyrimdinyl, pyrazinyl and 30 pyridazinyl; or a

whemyobi4as het erocycl e sel ected fromthe group BET/EP2006/063553

qui nol i nyl, quinoxalinyl, irf@tyl, benzim dazolyl,
benzoxazol yl , benzi soxazolyl, benzothi azol yl,
benzi sot hi azol yl, benzofuranyl, benzothienyl, 2, 3-

di hydr obenzo[ 1, 4] di oxi nyl and benzo[ 1, 3] di oxol yl ;
&lgithsnonocycl i ¢ and bicyclic heterocycle may
optionally be substituted with 1, 2 or 3 substituents,

35 dbseclof g wbmppundeior thermapdantura of g madicantentifor therfraatment of a
gr oyRctBfialiRdeCrion) ¥41H R¥hpodldBding a BOHYSRYOF fo¥fhla (Ta) or (Ib)
Ar-carbonyl; halo 1s a substituent sel ected fromthe
group of fluoro, chloro, oo and i odo; and WO

2007/ 000435 PCT/ EP2006/ 063553 -105 hal oal kyl is a

strai ght or branched at ed hydrocarbon radi cal
having from1l to 6 cdrbgh atons or a cyclic saturated
hydr ocar boriRhadi cal Rhavifng from3 to 6 carbon atons

or a cyclic sa at d ar bogHpadi cal #ving from

3 to 6 carbon 0 a Syye‘ght or branched
saturated 5 hyXl r reddi cal havingsfrom1 to 6
carbon atoms; whereMn dife or nore carbon atons are
substituted with one or nore halo atons; provided

that the bacterial infection is other than a
Mycobacterial infection. 2. Use according to claim1
wherein the compound of f&mrula (la) or (Ib) is a 10
conpound having the follgimng formula (R6)r (RAP I R
7 H (la-1) a,R R5 R2 (R6)r | ~ (RPI R7 CH
(1'b-1)

(R
(CHy)q (Ib)
\

a pharmaceutically acceptable acid or base addition salt thereof, a stereochemically
isomeric form thereof, a tautomeric form thereof or a N-oxide form thereof,

wherein

R! is hydrogen, halo, haloalkyl, cyano, hydroxy, Ar, Het, alkyl, alkyloxy,
alkylthio, alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl ;

p is an integer equal to 1,2,3 or 4 ;

R’ is hydrogen, hydroxy, mercapto, alkyloxy, alkyloxyalkyloxy, alkylthio,

N

mono or di(alkyl)amino or a radical of formula K/Y wherein Y is
CH,, O, S, NH or N-alkyl ;

R’ is alkyl, Ar, Ar-alkyl, Het or Het-alkyl;

q is an integer equal to 1, 2 or 3;

R*and R’ each independently are hydrogen, alkyl or benzyl; or

R* and R’ together and including the N to which they are attached may form a radical
selected from the group of pyrrolidinyl, 2-pyrrolinyl, 3-pyrrolinyl,
pyrrolyl, imidazolidinyl, pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl,



10

15

20

25

30

35

--RA N R3\V R5 NRY RS a pharnaceutically
acceptabl e acid or base addition salt thereof, a

waee@reaabem cally isonmeric formthereof, a taPCDRRIDE063553

formthereof or a N-oxide forlRfthereof. 15 3. Use
according to claim1 wherein the conmpound of fornula
(la) or (I'b) is a conpound having the foll ow ng
formul a WO 2007/ 000435 PCT/ EP2006/ 063553 -106- (R6)r

(R1) p\ R7 @hiddzdlyRp¥azolyl, tridzoR8, pipdrdlinyR2pyr{dR)l) pipérizinypl,
R7 OH R4 (

1b-2). \\ \. R 5 3.1 N. a;.
har maceut PRARFML RatiptaRy b e teD il mirory aod,
t her eof , atlsompmpbohieyh) eptlonglly substimtadcwitlo akkyt, helochdloalkyl,
taut oneri cy, t X
1" Use: acoby JoRY, MG, afind niind? bp&aﬁ‘?ﬁ@%ﬁ%ﬁ‘u ihic,®
fornul a (1 akylexyalky) alkylthloa%hwmm iyl hg t he
RS | owi ng {OKyaebgn( 110, haldalRyE Hydrd, Nr;kyll| Akyldxy, lalkylthio,
alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl ; or
two vicinal R® radicals may be taken together to form a bivalent radical of formula

-CH=CH-CH=CH- ;
r is an integer equal to 1,2, 3,4 0r 5 ;
R’ is hydrogen, alkyl, Ar or Het ;
R® is hydrogen or alkyl ;
R’ is 0Xo0 ; or

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

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

Ar is a homocycle selected from the group of phenyl, naphthyl, acenaphthyl,
tetrahydronaphthyl, each homocycle optionally substituted with 1, 2 or 3
substituents, each substituent independently selected from the group of hydroxy,
halo, cyano, nitro, amino, mono- or dialkylamino, alkyl, haloalkyl, alkyloxy,
haloalkyloxy, carboxyl, alkyloxycarbonyl, aminocarbonyl, morpholinyl and
mono- or dialkylaminocarbony] ;

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

halo is a substituent selected from the group of fluoro, chloro, bromo and iodo; and
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15

RS NR3 R (R&)r (RAPR7 OH (Ib-3) | \ N-R4 R3 R5
N RO R$ WD 2007/ 000435 PCT/ EP2006/ 063553 -107 a

w@barneeuti cal |y acceptabl e acid or base addi PCDRPRA/063553

t hereof, a stereochem cally -108oneric formthereof, a
tautonmeric formthereof or a N-oxide formthereof. 5.

Use according to any one of the preceding clains

wherein Rl is hydrogen, halo, 5 Ar, Het or alkyl. 6.
Hakahkgtor dig stiaight |oabfﬁln5}aed‘ﬁﬁﬂdtt6d llis}drbsaébmdfadgﬁhhadﬁ@ fiom 1 to
Ar or Het. _ 7. Use accordi t.0 i erei.n Rl is

el o or - rep b gorde L Sl st iataos i Byingfrom 3
i s hal 0. 9to @sarbar eondiang dycliasajurated hyfrocarbop rasliead hagng from
cl ai ms vvhegq? B cﬁrﬂoﬁ a ttat:ﬂeq]to. ]s%‘aﬁ)t ofﬁ%n%ﬁ%ﬂi‘d?&l

to any one of the preceding clains erein is

al kyl oxy ohydgparhen rdical having Femalclody ¢rbrp atems) whergin@ne or

wher ei n Rf2 n%o‘ihe Sdrhdrhtsitls wsfub&@tuﬂea-wihﬂs&ma&m@ ih%?) &%i;
an one. o receaql Ccl al er el I S.Al,
A praicdigni e PACTAT inloerion 3t Slberbat £ ARyrobagioriA A .

of clains 1 to 11 wherein R3 is O _4al kyl, naphthyl,

henyl Iy . tit .t | kyl ,
2 e b g ﬁﬁme@% picohteblind bl ol ) SELB o
wheceinporgthavingcipe falloawipg forpidny| , napht hyl or
furanyl, R3a optiong®.y being substituted with al kyl,
and wherein nis 0 pr 1. 14. Use according to claim
13 wherein R3 i ht hyl or phenyl. 30 15. Use
according to an of the preceding clains wherein

R4 ‘}qu R5 eaq{v

Z
(la-1)

a pharmaceutically acceptable acid or base addition salt thereof, a stereochemically
isomeric form thereof, a tautomeric form thereof or a N-oxide form thereof.

3. Use according to claim 1 wherein the compound of formula (Ia) or (Ib) is a
compound having the following formula



I ndependent|y are hydrogen or O _4al kyl. 16. Use
according to any one of clains 1 to 14 wherein R4 and
waRorogesher and including the N to which thepCHER2006/063553
attached forma radical seled0fd fromthe group 35 of
pyrrolidinyl, piperidinyl, piperazinyl or norpholinyl,
optionally substituted with alkyl, am no or nono-or
di (al kyl)am no. WD 2Q07/000435 PCT/ EP2006/ 063553 -108
17. Use according t@®any one of the preceding clains
wherein R6 is hydrggen or halo. 18. Use according to
any one of clai to 16 wherein R6 is hydrogen. 5
19. Use any one of the preceding clains
whqu”n to 1. 20. Use according to any one
of the’ Hs wherein R¥ is(hesrogen. 21

Use acc 0 @ ecedi ng cl ai ns
wherein 1] is a 10 compound according to
formul a NZ2,2Use according to claim1l wherein the

conpound is a coﬁ%ound of formula (la) wherein Rl is
hydr ogen, halo, alkyl, Ar or Het; p=1; R2is

al kyl oxy, alkylthio @f.a Y radical of formula ; R3is
al kyl, Ar, Het, Ar-afkyl or Het-alkyl; g =1, 2 15 or
3; R4 and R5 eachbfdependently are hydrogen, alkyl or
benzyl; or R4 an together and including the Nto
whi 02{? ed forma radical selected from
t he

rrof igknyl, piperidjnyl | perazinyl or
' ke mp?ﬁi

of

nmor phol | | S al kyl or
nono- or FI ( am nho; i s hy@¥ ogen, hal o,

al kyl oxys; or li)ahenyl optionally substituted with
al kyl oxy; eqidal to 1 or 2; R7 is 20 hydrogen. 23.

I
Use accordingR% claim1 wherein the conpqund is
sel ec

o N2 tllgliqnaicreﬁtrir%aﬁlgl%ég%gb?eglﬁ@g} lg:a]%ﬁng&ﬁﬂﬂﬁ 75{ th{:q%lRﬁ as ereocll\llemically

isomeric form thereof, a tautomeric form thereof or a N-oxide form thereof.

5 4. Use according to claim 1 wherein the compound of formula (Ia) or (Ib) is a

compound having the following formula
(RO

(la-3)
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WD 2007/ 000435 PCT/ EP2006/ 063553 -109- \ Br OH Br jo,
OHN NOCaNOCL OHBr NOH NOBr\'\' N NOd
w2004 OH Br Br N N O ECT N O NH Br OH N P@r/EERI0dI63553

NONOBr OHHOHdBr \ \ NIO/-\ NI I/ NI/ /| WO
2007/ 000435 PCT/ EP2006/ 063553 -110 CL CL / | \ OHH

Br

10.

11.

12.

13.

14.

15.

16.

N

a pharmaceutically acceptable acid or base addition salt thereof, a stereochemically
isomeric form thereof, a tautomeric form thereof or a N-oxide form thereof.

Use according to any one of the preceding claims wherein R' is hydrogen, halo,
Ar, Het or alkyl.

Use according to claim 5 wherein R' is hydrogen, halo, Ar or Het.

Use according to claim 6 wherein R' is halo or Het.

Use according to claim 7 wherein R' is halo.

Use according to any one of the preceding claims wherein p is equal to 1.

Use according to any one of the preceding claims wherein R? is alkyloxy or
alkylthio.

Use according to claim 10 wherein R? is C;salkyloxy.

Use according to any one of the preceding claims wherein R® is Ar, Het Ar-alkyl or
Het-alkyl.

Use according to any one of claims 1 to 11 wherein R? is C; salkyl, naphthyl,
phenyl optionally substituted with alkyl or alkyloxy, pyridinyl, benzo[1,3]dioxolyl,
-CH,-(CH,),-R*® wherein R* is cyclohexyl, phenyl, naphthyl or furanyl, R*
optionally being substituted with alkyl, and wherein n is 0 or 1.

Use according to claim 13 wherein R? is naphthyl or phenyl.

Use according to any one of the preceding claims wherein R* and R’ each
independently are hydrogen or C;alkyl.

Use according to any one of claims 1 to 14 wherein R* and R’ together and
including the N to which they are attached form a radical selected from the group
of pyrrolidinyl, piperidinyl, piperazinyl or morpholinyl, optionally substituted with
alkyl, amino or mono-or di(alkyl)amino.



10

15

20

NOBr OHN NOO-\ OH Br N/ Br\'\ HNI / NO
NOI \ OH Ol \'' \ / I \' N a pharnmaceutically

waewepowrbi e aci d or base addition salt thereof PCHEP2006/063553

stereochemically isoneric fdO8rthereof, a tautoneric
formthereof or a N-oxide formthereof. 24. Use
according to any one of the preceding clains wherein
the bacterial infectionis 5 an infection with a

graUspasbidivetokagions o the précedidgelzme whdiengRE & 18/dedgen 24 halo.
wherein the gram positive bacteriumis Staphyl ococcus
aureus or Streptococcus pneunoni ae. 10 26. A conpound
VBeVss accotkingtorayone of claed btnt Howhereim RSlis h@itopen. /| O

I '\ Q& Br OHN NO (dia B) N (B2) WO 2007/000435

PCT/ EP2006/ 063553 -111- d H Br OH o
19. Use according to any one of the preceding claims wherein r is equal to 1.

20. Use according to any one of the preceding claims wherein R’ is hydrogen.

21. Use according to any one of the preceding claims wherein the compound is a
compound according to formula (Ia).

22. Use according to claim 1 wherein the compound is a compound of formula (Ia)
wherein R’ is hydrogen, halo, alkyl, Ar or Het; p=1; R is alkyloxy, alkylthio or a

?\Nﬁ

K/Y; R? is alkyl, Ar, Het, Ar-alkyl or Het-alkyl; q =1, 2
or 3; R* and R’ each independently are hydrogen, alkyl or benzyl; or R* and R’
together and including the N to which they are attached form a radical selected
from the group of pyrrolidinyl, piperidinyl, piperazinyl or morpholinyl, optionally
substituted with alkyl or mono-or di(alkyl)amino; R® is hydrogen, halo, alkyloxy,
alkyl or phenyl optionally substituted with alkyloxy; r is equal to 1 or 2; R is
hydrogen.

radical of formula

23. Use according to claim 1 wherein the compound is selected from the following
compounds




N O (B1) (dia A) NH Br OH Br
(dia b) (Bl) Br OHHOH
dia B) (Bl) C1 Cl1L PCI/ERI06/063553

NOBr \ \ OHN / \\ |
/1 syl
N i (di
O (dialB9-(dia B O-\ Br OH
N O (B2
\

OH NOI
W@r007/000455
Br NO\ \ Br
Br \ \ OHN I /
PCT/ EP2006/ 06355

-z
— 0O

B2) (dia A) WD 2007/ 000435




OHOHH I' VAV Y NBr NNOI'VT VN NONO (dia A

(dia A) a pharmaceutically acceptable acid or base
w@odaroomass salt thereof, a tautoneric form thePeDEPIING/@63553

N-oxi de formthereof. 27. A ddfbination of (a) a

conmpound of formula (la) or (Ib) as defined in any one

of 5 the preceding clains, and (b) one or nore other
antibhacterial agents pr ovided that the one or nmore

ot her anti bgCtyrial agents are|other than
~agents. 28. A pharmaceut ie
conposi tion phar maceutical ly @
aRlrig : -agr edijent, a ther

ef f § aj a conpound of 10 f
or i msany one oftr : N
(b) one or nti bact ¢ri al

that the one ‘or More~ ot her antilbact éfi aINag
ot her than antinmycobacterial agents. 29. The|

conbination as-claimed in ctaimZ27 or a pn
conposition 5 as clained in ¢laim28 for
treatnment o bacterial infection. N2
cont ai ni ng a compound of formula (la) or /a
defined in of c|ains 1R At A 1 ‘ N

|l agents pr
Val agents 3 et
ant i al~ageal{s, as al|20 conblned drepf
for sPhulNan&p : ate or sequential use i
t reat nent al infegtion. 31. A co f

formula (RE)r (Rl)P Rt oH\\ |[(CH2)a W R3
(V) WO 2007/ 0003 PCT/ EP2006/ (063553 -113

a pharmaceutically acceptable acid or base addition salt thereof, a stereochemically
isomeric form thereof, a tautomeric form thereof or a N-oxide form thereof.

24. Use according to any one of the preceding claims wherein the bacterial infection is
an infection with a gram-positive bacterium.

25. Use according to claim 24 wherein the gram-positive bacterium is Staphylococcus

aureus or Streptococcus pneumoniae.

26. A compound wherein the compound is selected from




wherein W2 represents a suitable |eaving group, and
Rl, R2, R3, R6, R, g, p and r are as defined in

W@ b@i7oo3s 32. A corrpound of formula (R6)r (RIQPEPING/063553
\\ (CH2)g 3 W NRO R 5 Rs-ll¥41) wherein W
represents a suitable |eaving group, and Rl, R3, R6,

R, R, RO, g, p and r are as defined in cI aiml. 10
F3—A—proeess ot prepar-hga—eofpeotnd—otforfta

rerized in that | an i ntermed
is reacted with a suitabl elap

presdnce of CO and "8H a H
onal ||yBa_seg : a N—
[ l e
1) p R7 QH O (€M) 4\NR4RS  R3
(1V) |(la) 15 wherpin|Rl, RZ,
p and r |are as defined [

(dia A)

(dia A)
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-112-

(dia A) (dia A)

27.

28.

29.

30.

31.

a pharmaceutically acceptable acid or base addition salt thereof, a tautomeric form
thereof or a N-oxide form thereof.

A combination of (a) a compound of formula (Ia) or (Ib) as defined in any one of
the preceding claims, and (b) one or more other antibacterial agents provided that
the one or more other antibacterial agents are other than antimycobacterial agents.

A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and, as active ingredient, a therapeutically effective amount of (a) a compound of
formula (Ia) or (Ib) as defined in any one of claims 1 to 26, and (b) one or more
other antibacterial agents provided that the one or more other antibacterial agents
are other than antimycobacterial agents.

The use of a combination as claimed in claim 27 or a pharmaceutical composition
as claimed in claim 28 for the treatment of a bacterial infection.

A product containing (a) a compound of formula (Ia) or (Ib) as defined in any one
of claims 1 to 26, and (b) one or more other antibacterial agents provided that the
one or more other antibacterial agents are other than antimycobacterial agents, as a
combined preparation for simultaneous, separate or sequential use in the treatment
of a bacterial infection.

A compound of formula
R




WO 2007/000435 13 PCT/EP2006/063553

wherein W, represents a suitable leaving group, and R', R%, R, RS, R”, g, pand r
are as defined in claim 1.

32. A compound of formula
(R

5 R®
(VI
wherein W, represents a suitable leaving group, and R, R}, RS, R, R R, g, p and

r are as defined in claim 1.

10  33. A process for preparing a compound of formula (Ia), characterized in that
an intermediate of formula (IV) is reacted with a suitable amine of formula
HNR*R’ in the presence of CO and Hs, a suitable catalyst, optionally a second
catalyst, a suitable ligand and a suitable solvent

R°)
HNR
\R5 (R1 )p
——
CO, H,
(V) (la)
15 wherein R', R%, R?, R*, R’, R®, R’, p and r are as defined in claim 1 and wherein q

is 0,1 or 2.



