WO 2007/ 014941 PCT/ EP2006/ 064858 QUI NOLI NE DERI VATI VES AS ANTI BACTERI AL
ACGENTS The present invention relates to the use of quinoline derivatives for
t he manufacture of a nedicanent for the treatnment of a bacterial infection.
5 Resistance to first-line antibiotic agents is an energi ng problem Sone
i nportant wexepkes: i ncl ude penicillin-resistant StreptReOEedss gy noni ae,
vanconyci n-resi stant enterococci, nethicillin-resistant Staphyl ococcus
aureus, nulti-resistant sal nonellae. 10 The consequences of resistance to
antibiotic agents are severe. Infections caused by resistant m crobes fai
to respond to treatnent, resulting in prolonged illness and greater risk of
death. Treatnent faQt/INEEINGE DERIFACIVES ASVINTIBRCTERRIOAGENE i vity, which
i ncrease the nunbers of 1 nfected people noving In the comunity and thus
exposing the general population to the risk of contracting a resistant
strai n i nf ecthepmesediSntdnsipn teddtes tartke @we of quingliie dedmyves fiir thef mamgacurt ofii cr obi al
resistance pfAQliGmPE %tgeratmen-[g?aﬁma@ﬂltf%cﬁg of highly susceptible
patients, intensive ané prol onged antimcro al use, and cross-infection
has resulted in infections with highly resistant bacterial pathogens. 20
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Patients 25 forget to take medication, interrupt their treatnment when they

begin to feel better, or may be unable to afford a full course, thereby
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for the tre I ectlrons cause &‘H esi stant strains. WO 2007/014941
PCT/ EP20d6/ ddesgitds atea ogiiakcomponent gfithg anfirmistobjpd resisiance problen werldwide. i n US

5, 965, 572 ( ThR domibimtoSbekigBly @lisceptible patients, intensive and prolonged antimicrobial
use, and cross-infection has resulted in infections with highly resistant bacterial

pathogens.

20  Self-medication with antimicrobials is another major factor contributing to resistance.
Self-medicated antimicrobials may be unnecessary, are often inadequately dosed, or
may not contain adequate amounts of active drug.

Patient compliance with recommended treatment is another major problem. Patients

25  forget to take medication, interrupt their treatment when they begin to feel better, or
may be unable to afford a full course, thereby creating an ideal environment for
microbes to adapt rather than be killed.

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

30  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,
35  especially for the treatment of infections caused by resistant strains.



Anerica) for treating antibiotic resistant infections and in WO 00/ 34265 to
inhibit the growh of bacterial mcroorganisns. WO 2004/0 1 1 43 6,

W2005/ 070924, W2005/ 070430 and W2005/075428 disclose 5 substituted

qui nol i ne derivatives having activity agai nst Mycobacteria, in particular
agai nst Mywgbaerv@r9qam t uber cul osis. One particul ar conpeamaredosnéuesse
substituted quinoline derivatives is described in Science (2005), 307,
223-227. None of these publications disclose the use of the present
substituted quinoline derivatives according to this invention. 10 SUVWARY
OF THE | NVENTI ON The present invention relates to the use of a conpound for
t he manuf act Gubstibftedaquinrdities wareralreddyrdischosed indd$ 61965,582 (RhdHoitet $tafes ohf ect i on,
sai d conpoun i f: ) 1R
(CHa R NP s SRR B B ord b PO et ),
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Zero, gm%lufbdeﬁgaﬁv%sﬁbydé&&ﬂa%ﬁmﬁkﬂé&e(%O‘S 0 %@r%@?y mer capt o; al kyl oxy
opti onal I y ubst | tuted am no or nongQ or Z )am no or a radical of
formul a Nops,of theseguiplicatiansdiselose thyyse oahemaese@ su@tmr@@smaww is an
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10
SUMMARY OF THE INVENTION

The present invention relates to the use of a compound for the manufacture of a
medicament for the treatment of a bacterial infection, said compound being a

15  compound of formula (I)
(R%)

A,

R")p (Y

\ \,\ * K
(CHal; RS

HO R3

a pharmaceutically acceptable acid or base addition salt thereof, a quaternary amine
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,
20 alkylthio, alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl ;

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

] is an integer equal to zero, 1, 2, 3 or 4;

R’ is hydrogen; halo; alkyl; hydroxy; mercapto; alkyloxy optionally

substituted with amino or mono or di(alkyl)amino or a radical of formula
,(Chak

25 \_ Wherein Z is CH,, CH-R®, O, S, N-R® and t is an integer

equal to 1 or 2 and the dotted line represents an optional bond;
alkyloxyalkyloxy; alkylthio; mono or di(alkyl)amino wherein alkyl may



al kyl oxyal kyl oxy; al kylthio; nono or di(al kyl)am no wherein al kyl may WO
2007/ 014941 PCT/ EP2006/ 064858 -3 optionally be substituted with one or two
substituents each independently be selected from al kyl oxy or Ar or Het or
nmor pholinyl or N (C Zh 2-oxopyrrolidinyl; Ar; Het or a radical of fornula U
wherein Zw@§afedraodd+ R8, 0, S, NNR8 ; t is an integer szgdgmg‘mgg 2, and
5 the dotted line represents an optional3 bond; R3 is alkyl, Ar, Ar-alkyl,

Het or Het-alkyl; q is an integer equal” to zero, 1, 2, 3 or 4 ; R4 and RS
each independently are hydrogen, alkyl or benzyl; or R4 and R5 together and
including the Nto which they are attached may forma radical 10 sel ected

frogﬁthf groulo of pyré;ﬁlogglﬂf‘h(ésub&ltﬁﬁéﬂﬁxﬁ‘ﬂh'dﬂ}fbrtv?bMEtItQédtd“éﬁ'ch pyrroljyl i
i mi dazolidinyl, pyrazolidi azol y
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pyrim di nyI pyr azi nyI triazinyl, morpholinyl and %’2 nyI each of
said rings optionally be| ng substituted with 15 al kyI hal oal kyI
| t°hi o,

hlygr?)i(%_, a: ty: oxy,OI aniﬁomopymmhfimybmw{agylrmamoffomh]ay Lo Il:yl oxgal kyl ,
al ky i oal kyl and py s r oxy,
Ar, alkyl, alkyloxy, &P%bﬁt%l%CH B?[kz oxédﬁqgﬁq“s%}i’k’fé?ﬁ‘r%a@ky|% A48 kyl or
di (Ar)al Ryl ; or two tedptied lirmgepratentsanoptiensl bend; aken t ogether to form
together wi gl the phemélkyn IA}gA}.@]kyQ@[eV\bﬂlq& dihgy are attached a naphthyl; r
s an integer equal to aaﬂd R7 is hydrogen, alkyl, Ar or
Het ; R8 is %ydrogen, lsé'lPRVFgerﬁ ?:ﬁl o Lafi+¥cékr bonyl ,  mono- or

di (al kyl ) aniRiaod onyd:a,chAudepd:mntl)adtrhylydmgéjsalkymrdxénwlicbr one or two Het, 25

al kyl subst ig & 1?)“] | is a
strai ght or ‘%%gﬁgh%ﬁgg?%rﬁéggéla%ﬁ%‘ér oﬁl%hgdl ca aV| n ?dl‘%{% 6
carbon d . or is gelesied fram thetanoup d’W@éﬁ%&?'ﬁMﬁoi’%’é&ﬁcﬂ}’fmﬁﬂ ng from3 to
6 car bon at ofrs , or pysrrcﬂylcmam)haﬁwpyxta@@hdmrmﬁHMMnﬂa%@ﬁhoﬁ}@w ng from 3

to 6 carbon atoms atiaghed,t9 5 Rh'alal, 9b.bhaAched;SRtuLaLed, hydr ocar bon

pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, morpholinyl and
thiomorpholinyl, each of said rings optionally being substituted with
15 alkyl], halo, haloalkyl, hydroxy, alkyloxy, amino, mono- or dialkylamino,
alkylthio, alkyloxyalkyl, alkylthioalkyl and pyrimidinyl ;
R® is hydrogen, halo, haloalkyl, hydroxy, Ar, alkyl, alkyloxy, alkylthio,
alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl ; or
two vicinal R® radicals may be taken together to form together with the phenyl ring to

20 which they are attached a naphthyl;
r is an integer equal to 1, 2,3, 4 or 5 ; and
R’ is hydrogen, alkyl, Ar or Het ;
R® is hydrogen, alkyl, hydroxyl, aminocarbonyl, mono-or
di(alkyl)aminocarbonyl, Ar, Het, alkyl substituted with one or two Het,
25 alkyl substituted with one or two Ar, Het-C(=0)- or Ar-C(=0)-;

alkyl 1is 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

30 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 optionally substituted with 1, 2 or 3 substituents, each
substituent independently selected from the group of hydroxy, halo, cyano,

35 nitro, amino, mono- or dialkylamino, alkyl, haloalkyl, alkyloxy, haloalkyloxy,



30 having from1l to 6 carbon atons ; wherein each carbon atom can be
optionally substituted with hydroxy, alkyloxy or oxo; Ar is a honocycle
selected fromthe group of phenyl, naphthyl, acenaphthyl,

t et rahydronapht hyl, each optionally substituted with 1, 2 or 3 substituents,
each subsyobuenisdgsndependently sel ected from the grouppef/edsedsss hal o,
cyano, 35 nitro, am no, nono- or dialkylam no, alkyl, haloalkyl, alkyl oxy,
hal oal kyl oxy, WD 2007/014941 PCTI EP2006/ 064858 -4 car boxyl,

al kyl oxycar bonyl , al kyl carbonyl, am nocarbonyl, norpholinyl and nono- or

di al kyl am nocarbonyl ; Het is a nonocyclic heterocycle selected fromthe

group of N phen%ﬁﬂmﬂc alﬂylaxycarbomypen?rmﬂbyshyl $inberydny], MydrpidHnyl and
i mdazolyl, furan 5 isoxazolyl, th| azoly

t hi
i sot hi azol yI , tl‘llé%ﬂ(ﬂ ﬂ d1af3<¥iafr5? %yrl m di nyl, pyrazinyl and pyri dazi nyl ;
or a bicycl iHethetlea oopotyelis betemt:mle falestadtfinem gle@n@lpaif Nphenokypigdridinyl,

i soqui nol i nyl, @R gﬁlgﬁ Y HyRiz6 39 YnRRLA 1P furadii! HRXA! b:0¥b1y1, | ndol I,

i ndazol yl benzi

benzoxazdl yl , benZfeazalyle WOHMWW@)}!oﬂrwolﬂem@@ﬂmmﬂwl py®&iaybf ur anyl |
benzot h: enyl, d2b3md PM@HZQ@?Q%@[&cyélléjhéwrb tle sarecﬂea flange|gh 0u§]dit em@lnyyl , each
monocyclic and bi,c et'ero e e .Su

car bo% atom wit h ' qu?oﬁp}bl E?&b‘@’ﬁ?@é’ﬁ?é’q“@ahwq ’g%af%h]flﬁglykd‘g%é(ﬂ ent I y
sel ected fromt hé)egnmnglb'l Ibanm;(azw;drbmyl,smaﬂzwyl benzothideplyd,byenzibethiazalyl, a

substituent sel e%ﬁ%ﬁ{aﬁﬂ‘ Bé}ﬁotﬂ{eﬁy'lngfdlﬁ Meﬂyo ‘Phﬁd?éﬂnyg%"rom and i odo and
hal oal kyl is a straﬂght or Eranc ed sat Jr at drocarbon radi cal having

froml t¥ 15 6 XPEDh3kGedY1orach re«gf&cy®0§a§ mca@éfdlqtﬁrawal,edp%?pt}oaéiyca|
Eavn ng ; rom 33t 0 He sobstinged ai 9 6|be atémayitd 1,0 (ﬁatsubaﬁl&ﬁitshyﬁh@ﬁl&dtlhﬁgt (r]I adi cal
avi ng rom to C I ncne
saturat ed hydroca(r? n({erggﬁls%%aﬁ% avi &i}?e%q&% f?" ?Ooﬁ%&ga)? okﬁ’ a]iag%{é}ox%erel n one
mor e carlpdm ds asubstituentsalssted frometiie gioun 06ﬂeororcmpebrhmb@némdn@nd 9/ 4
( R( CH2) R( CHfflodlyfRS 295 m@d\fglﬁ %Qbﬁaﬁ&kd‘é&%tédh@tdfo%ﬁ’ﬂbﬁﬁl}adml &mgSﬁ&hqqsd in

position 3 of the quinoline noie n position 4 of
qui nol i nB noi ety and REoOnSiomRsy a1CHChcp%‘EF‘l‘tF‘BﬁYdEO‘B‘FbOPHéaﬁfE]|hﬁ}5‘Pgﬁ‘@ | et y and
represents hydrogen, hydicabyn atohisoapiceclic saﬂui@yérmw:ocaibloy radigah hispthOfym

al kylthio, mono or di g}kl 3 R0 Utathel 36'h §3ligor bABaRaturated
hydrocarbon radical having from 1 to 6 carbon atoms; wherein one or
more carbon atoms are substituted with one or more halo atoms;

(R%)
I Z
(CH2)S /R4
N
/\(CHZ): \R5
20  provided that when the radical HO R® is placed in position 3 of the

quinoline moiety; R is placed in position 4 of the quinoline moiety and R? is placed in
position 2 of the quinoline moiety and represents hydrogen, hydroxy, mercapto,
alkyloxy, alkyloxyalkyloxy, alkylthio, mono or di(alkyl)amino or a radical of formula

?)\Nﬁ

Y
K/ wherein Y is CHy, O, S, NH or N-alkyl ;
25 thensis1,2,3 or4;and
provided that the bacterial infection is other than a Mycobacterial infection.

The present invention also relates to a method of treating a bacterial infection provided
that the bacterial infection is other than a Mycobacterial infection, in a mammal, in



wherein Yis CH2, 0, S, NHor Nalkyl ; 25 then s is 1, 2, 3 or 4; and
provided that the bacterial infection is other than a Mycobacteri al

i nfection. The present invention also relates to a nethod of treating a
bacterial infection provided that the bacterial infection is other than a
Mycobact erw@RoG7/149¢t i on, in a mamal, in WO 2007/ 01494 1p(X7HR2BAG0HBE 064858
-5 particular a warm bl ooded manmal, norge in particular a human, conprising
adm ni stering an effective amount of a conpound of the invention to the
mammal .  DETAI LED DESCRIPTION 5 In the franework of this application, alkyl
Is a straight or branched saturated hydrocarbon radical having from1l to 6
car bon at onwarticolar  svaaméaddied maaimal,aherd in particudarar omany echprsinghavi ng from 3

to 6 carbon aa}n@fgaeﬁn anéfﬁecavgagﬁéé | ?oﬁé‘é&ﬁsﬁﬁ@oﬁM%&gﬁ&%%éﬁx%ﬁﬁl havi ng

from3 to 6 carbon ons atta to a al ght or branched sat ur at ed
hydr ocar bon radi cal having from1 to 6 carbon atons ; wherein each carbon

at om can be DRETAIED DESCRDBTIONIt ed wi t h hydr oxy, al kyl oxy or oxo.

Pr eferablsy, al kyl is methyl, ethyl or cycl ohexyhnethyl. Mre preferably

al kyl is” Cl_6al kyl which, as a group or part of a group such as in

hal oal kyl , dn¢tenfrasoesk bfithis applicatightallgn ds Hstenghh edbrenctied satatatedat ed

hydr ocar bon yﬁfﬂc QATeE .15 s, nmethyl,
et hyl , butyI}{ pe%?ﬁ,réa?lc\é& kﬁézﬁér%%ﬁél@g%tbg?&ggﬁ’#ﬁgaﬁt@@c SQd,ﬁfrgtﬁraeferred
subgroup of hydrosadRry radical keying figm 3 b carber plomse 9F i aLysli¢ sagatdor branched
sat ur Ftt ed hyﬁﬂfwmb@fﬁdﬁoaﬁh@aigl ﬂf@gis'rtg 61;?&1?611 itﬁiﬁlﬁ aftadhad lﬁpmlst?eﬁmr gta?&hears] for
exanpl e | et t rQ -.ITe -8 . and the .like. n the
framavvorllg Ofsaﬁﬁﬁa}t%fh&%?qa%b%l ir%ﬁ?dl B?Vl?%ﬁg%hlotﬂlt?c%]cqog agoélilse?c"f}é?ael? %0 ctaﬁ’gngr oup of
phenyl , naptatdnykan beceptiapathsubstituted mithyhdromp siiohydy, or@aoh opt i onal |y
substitut ed piihnil, al?cﬁl i9 ;nealrﬁ,%aﬁ b éﬁmxyﬁ@ﬁlgl. %Q&Fﬂréféﬁ[—l? 4u£nyi?spendent ly
sel ected fromthe gﬁ_o p of hydroxy, © hal o, cyano, nitro, am ro, nono- or
di al kyl ami nd>r-salkghvhich2s @ groupior pait p{# gsepp sughzs inhalgalksyly encempassss the
g! k?/lkorycar tmtggt anﬂlfﬁrzﬁlgﬁ@c]{ mmy%anmza n-J_jmbéamdﬁ rﬁdlldalmhg ﬁ61|n215to 6 cra]lrbon ol

i al ky nocar bonyl . Prefer r na r e .each optionally
Gubst ]t dBed ARl g menA AR Ry Yenbl, R b R BER A R Y, P
appl i cat i on,prédetred subgroup 06 €y allkyd isietekylybick repedsents e dtrdightror bremchegr oup of

N- phenoxypi RgfurdedWdrod iR rhdlédl KhvinP WMl 1614 cafbbhafd¥heduch hifol@ehpie »  furanyl,

methyl, ethyl, propyl, 2-methyl-ethyl and the like.

20  Inthe framework of this application, Ar is a homocycle selected from the group of
phenyl, naphthyl, acenaphthyl, tetrahydronaphthyl, each 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

25  dialkylaminocarbonyl. Preferably, Ar is naphthyl or phenyl, each optionally
substituted with 1 or 2 halo substituents.

In the framework of this application, Het is a monocyclic heterocycle selected from the
group of N-phenoxypiperidinyl, piperidinyl, pyrrolyl, pyrazolyl, imidazolyl, furanyl,

30 thienyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl
and pyridazinyl; or a bicyclic heterocycle selected from the group of quinoliny],
quinoxalinyl, indolyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzothiazolyl,
benzisothiazolyl, benzofuranyl, benzothienyl, 2,3-dihydrobenzo[1,4]dioxinyl or
benzo[1,3]dioxolyl ; each monocyclic and bicyclic heterocycle may optionally be

35 substituted on a carbon atom with 1, 2 or 3 substituents, each substituent independently
selected from the group of halo, hydroxy, alkyl or alkyloxy. Preferably Het is thienyl.



30 thienyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridinyl,
pyrimdinyl, pyrazinyl and pyridazinyl; or a bicyclic heterocycle selected

fromthe group of quinolinyl, quinoxalinyl, indolyl, benzimdazolyl,
benzoxazol yl , benzi soxazol yl, benzothiazolyl, benzisothiazolyl,

benzof i rr gyleorb8ego0t hi enyl, 2, 3- d|hydrobenzo[1 4]d|oxw@th@&me@§go[

I, 3] di oxolyl ; each nnnocycllc and blcy§llc het erocycl e nay optionally be 35
substituted on a carbon atomwi th 1, 2 or 3 substituents, each substituent

i ndependently selected fromthe group of halo, hydroxy, alkyl or alkyl oxy.
Preferably Het is thienyl. W 2007/014941 PCT/ EP2006/ 064858 -6 In the

framewor k ofy thBifanRRBIK Sahis qunclaﬁ&@ hhl® ifa SHRSLEAtYERE S ﬁjoﬁpch@ groﬁlﬁ @M the group
of fluoro, chlorQ, bronp a t . or branched

al oa al
saturated HYRRCoELPHoMFOMQARE 49d0 haﬁgkgdﬁ?i“Fém6“§E¥ﬁ§ fﬁ?&ﬁ% or a cyclic
sat ur at ed hugdrocabdnandicildavinglfroal togcdrb@natdmt or Hcyehic bararagiddydroodrban cycl i c

saturated hygh@eRRRNN A 68 R AUbOG LCOMCah il R B BBy 2 t ached to

astralght or satura rocar bon radl c avl ng omlto 6

car bon af onbavipg Bewi htodrearkon ama%at@ahqddﬁ a Sﬁﬂlg]h@fbf@chﬂﬂlﬁtlﬁted ed with one or

nmore hal o ahﬂd}‘ﬁcarﬁ’drﬁfa@ﬂb@lmwm gRInP1 156 BdrBePatorhb; Uteeif bne &1thére@ardof
preferably, oal

k | oCl d -
pol yhal osubéPFF&f"eﬂ%ﬁit“i?ﬁ yon%f)gfmé‘%fbﬁ)%gms ng{eﬁes’?bslwqia{? lﬁﬁéong‘?s’ ‘Pr‘])?eorf | uor o
at gmsh flo_r kﬂ:ﬂommdmireﬁ’grabl]yf ha]mlkymmyhadnﬁtsa]kﬂlwmc}mmaﬁyéd as Indnoel df | uErlo et hyl
and the Ii %ﬁ% rou
within the ge]?’#l%?éth?,gtﬁ %?%3?%@1 y?ﬁ%ﬁé%ﬂ%g hg? éugmﬂﬂn’a@Ir bg tge P
sanme or 19i f Feamee,. dlﬂuprqrn@thyquﬁ@ﬂmrkmg:hyk Msﬂlﬁ‘f%@ﬁ@é{l he fike ]é@iaﬁ?i?ol i ne

noi ety is nmth%i oRShd1® hloR§ aftach& fb aﬁa alkyl gro¥p 2v1th3f5th8 déﬁx(lﬁén dfhdidaly? R
(CH2)g N’ be placed on any "avai I abl e

position of O’E Qy%?&k&ﬁq}mn&ylﬁ ﬂfbsafl?‘? W%@%ﬁ‘e‘h nition of Het, it is meant

to include all the possible isoneric fornms of the heterocycles, for

instance, pyf i lf%kne%m)&j 1B %pf)l%aﬁé’ﬂ, I c}dino@iﬂg m%'f@t? }érn'ilﬂlb\é}ed as follows :
4

&
S
7 N 2

15 8 1
(R‘S)r
<CH2)s R*
N/
(CHzAT RS
The HO R3 radical, R%, R and R may be placed on any available

position of the quinoline moiety.

20  In the definition of Het, it is meant to include all the possible isomeric forms of the
heterocycles, for instance, pyrrolyl comprises 1H-pyrrolyl and 2H-pyrrolyl.

The Ar or Het listed in the definitions of the substituents of the compounds of formula
(I) (see for instance R*) as mentioned hereinbefore or hereinafier may be attached to the

25  remainder of the molecule of formula (I) through any ring carbon or heteroatom as
appropriate, if not otherwise specified. Thus, for example, when Het is imidazolyl, it
may be 1-imidazolyl, 2-imidazolyl, 4-imidazolyl and the like.



The At or Het listed in the definitions of the substituents of the conpounds
of formula (1) (see for instance R) as nentioned herei nbefore or

herei nafter may be attached to the 25 remainder of the nolecule of formula
(1) through any ring carbon or heteroatom as appropriate, if not otherw se
speci fi edwdbws/pidor exanple, when Het is imdazolyl, iHCT/ERY0cE4858
1-imdazolyl, 2-imdazolyl, 4-imdazolyly.and the |ike. WO 2007/014941

PCT/ EP2006/ 064858 -7 Lines drawn from substituents into ring systens

i ndicate that the bond may be attached to any of the suitable ring atons.
The pharnmaceutically acceptable acid addition salts are defined to conprise
the 5 ther dpmastdraval frymaobstimentsonte ring isgst@nd tdmeldithat dhe wal mayderattacked ch t he

conmpounds %&@Tﬁtﬂgﬂﬁ%blfe%g%&ns(l) are able to form Said acid addition
: Pleh

salts can be obtaine eat1 ng the base formof the conpounds according
to fornmula (1) with appropriate acids, for exanple inorganic acids, for

exanpl e hydrigBahirnag&itially dbcBstatle 6id additidy Ao aRl Rfihéd RGofhprify@eobr om ¢ aci d,
sul furic_acid, ni JLhe acid andgghaapgﬁ%r.lc cid ; %.0 g}gganlc acflds, for
exanpl ¢ dcothianrelialy gV RAPAEEE AEd 208ion SATCRHR WRICh BhcFompagsdc. aci d,

pyruvi ¢ aci decondiag iccfoanuld (1) rwed abié 1© fan. dSaid acid additorasaltd camid ebtainadbyd, fumari c
acid, malic of ' ' jtor ] ol ic.acid,

et hanesul for‘%rlegﬁﬂ CPaBﬁemg%@ggﬁ%ﬂny g@?@g&ptfgﬁ}@aﬁggﬁl%% (O:S%é(%:féd, cyclam c
aci d, sal i cyeidp.dongxample igorganin geids, iferaxpmplgdivarobalir asithdn patiigwler 15 The
conpounds aggaoehiBac héd,/Harebkd@nic hdidCMuAL Bk thifkiadidand Eﬁb@ﬂ&ié@dd al so be
convert I nto theld'v\hg her apeut i fal l'é active non-toxic ase.dz;%gl.t | 0& sal t
forms byl t PLEAMFATIISfoF FramRlc BgsFF AciHh RYARPAGens AGid; RTBPaRAL acidy ctig act

Appr opr i at e pyase &, bsalfcarcids matomigacids succinie acid amidie acid Memarivreeid,umalikal t s, t he
al kal i ne an : i t - 20 ' .l 1thium sodium
pot assi um %ﬁgﬁ%&%&%ﬁ%ﬁtggF@?’u%%%ﬁ%‘gﬁymscgﬁdé QF\?\AR‘?%EH%?%%?’Q bases, e.g. the
benzat hi ne, brozeaeswlfpnipagidyp-seinenesulfopisragid peclamic peid, heydigagid, with am no

aci ds, for exapmbelisyld Ridwdpamoldmidie. Conversely, said acid or base
additioqgsalt forns can be converted into the free forns 25 by treatnent

Wi th an ‘appropriate base or acid, The termaddition salt as used in the
f ramewor k ofThe kbmpaipyuls keairdiog teafosoule (hpontsiemgtabidic rofousitney alshbeh t he

conpounds a%&f?&eﬂe&%t& thehth&PheRiéatly o Yé"ﬁ‘dn'-togiﬁ bﬁéé%dﬁﬁigh%?ﬂt hﬁfn?@? are able
to form Such solvates are, Tor exanple, hydrates and al cohol ates.
treatment with appropriate organic and inorganic bases. Appropriate base salts forms
comprise, for example, the ammonium salts, the alkaline and earth alkaline metal salts,
20  in particular lithium, sodium, potassium, magnesium and calcium salts, salts with
organic bases, e.g. the benzathine, N-methyl-D-glucamine, hybramine salts, and salts

with amino acids, for example arginine and lysine.

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

The term addition salt as used in the framework of this application also comprises the
solvates which the compounds according to formula (I) as well as the salts thereof, are
able to form. Such solvates are, for example, hydrates and alcoholates.
30
The term “quaternary amine” as used hereinbefore defines the quaternary ammonium
salts which the compounds of formula (I) are able to form by reaction between a basic
nitrogen of a compound of formula (I) and an appropriate quaternizing agent, such as,
for example, an optionally substituted alkylhalide, arylalkylhalide, alkylcarbonylhalide,
35  Arcarbonylhalide, Hetalkylhajide or Hetcarbonylhalide, e.g. methyliodide or
benzyliodide. Preferably, He1g represents a monocyclic heterocycle selected from
furanyl or thienyl; or a bicyc]li%b heterocycle selected from benzofuranyl or



30 The term "quaternary am ne" as used herei nbefore defines the quaternary
ammoni um salts which the conpounds of forrmula (1) are able to form by
reaction between a basic nitrogen of a conpound of fornula (1) and an
appropriate quaterni zing agent, such as, for exanple, an optionally

substi t ut eqhodobydipeyii de, aryl al kyl hal i de, al kyl car bony!| belje@€06/0639s8
Arcar bonyl hal i de, Hetal kyl haj i de or Hetcgrbonyl halide, e.g. nethyliodide or

benzyli odi de. Preferably, Hef represents”a monocyclic heterocycle sel ected
from furanyl or thienyl; or a bicyclic heterocycle selected from
benzof uranyl or WO 2007/014941 PCT/ EP2006/ 064858 -8 benzot hi enyl; each
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trifluoronet :
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Phar maceu? i caﬂwvn%tb%ml%ow s,@8d ﬁﬁ%f} p-itlucnpsidionefes. oh iassternanamipdhasiaodo,

tri f | uor oacepittrelypshRigrt Ritrdgeh.fAhatacestitallp b&eptable icbRattons @I RIARKY, the

counterion is iodo.. The counterion of .choice can be intraduced, using ion
exchange r eBioR9; 1o, %@H?)r(%‘f?ﬁe’&f:g‘?t&tﬁ'ﬁ?tﬁ’ S(u?f?te'a Og?}ﬁei)f??er#tﬁ&qpﬁt ernedi at e
conpounds i nv@amiezioh ys dode.eThd counterisn of chwicetcen be genoiluced esing ricn ¢xcharigei r
structure V\h}egﬂ%rray lead to at least 4 stereochemcally different

1

structures. he term "stereochemcally isoneric forns" as used herein
defines &1 possi ble isomeric forns which the conmpounds of fornula (1) may

possess. Unl esgmpainds bMoifula(Briind e6vae oPthe imetireaia@tbonipdenditieviriably Heshgnat i on
of conpounds d§not es the.m xt,[ure tﬁf‘ al gg%)o%shbl e s%@«re]tr egﬁhﬁrxi cally isomeric
forms, said }ﬁa ttﬁpégre(%?ﬁ“éf%%f;ma Fir SEHCLRy WPIC Y a0] 3L 198¥ (S oners of the
basi ¢ nol ecuftercogtemicallydéfferetstractimes.par t i cul ar, 20 stereogenic centers may

have the R- or S-configuration; substituents on bivalent cyclic (partially)

saturated radjcals may have either the cis- or _trans-confjiguration.
St er eoch&¥i cAh¢ {erm eeiepshentienllyrdsomeric farms A% uigd dsreyr definesnall Bosgible ar e
obvi ously i Rbeedefbring whichahdsaaraintd 6 Torndlid) sapPesseds. WUnlss btheswisd on. 25
Fol | owi Ny CAZ NONERG! AN RaCRRVANLAMRsigHIER ohiSnSRRES QIS GeSRRhEL 5 Of
all possible stereochemically isomeric forms, said mixtures containing all
diastereomers and enantiomers of the basic molecular structure . More in particular,
20  stereogenic centers may have the R- or S-configuration; substituents on bivalent cyclic
(partially) saturated radicals may have either the cis- or trans-configuration.
Stereochemically isomeric forms of the compounds of formula (I) are obviously

intended to be embraced within the scope of this invention.

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

30  center and [R* R*] indicates centers with the same chirality and [R *,5*] indicates
centers of unlike chirality. For example, if the lowest-numbered chiral center in the
molecule has an S configuration and the second center is R, the stereo descriptor 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

35 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 syster: relative to the position of the highest priority substituent



absol ute configuration are present in a nolecule, an R or S descriptor is
assi gned (based on Cahn-1ngol d-Prel og sequence rule) to the | owest-nunbered
chiral center, the reference center. The configuration of the second
stereogenic center is indicated using relative descriptors [R*, R* ] or [R
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*] i ndicates centers with the sane chlradlty and [R *, S*] indicates centers
of unlike chirality. For exanple, if the | owest- nunbered chiral center in
the nolecule has an S configuration and the second center is R the stereo
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with a suitab hiral acid. Said _diastereo orms are
subsequeht | fogé@gfl%mgélasqe@m@xeaﬁadt formg,by geéft&w%a 8+1ta ble,chirglasigh  Said
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starti ng2 materi a
stereochemlcally isomeric forms may also be derived from the corresponding pure

stereochemically isomeric forms of the appropriate starting materials, provided that the
reaction occurs stereospecifically. Preferably if a specific stereoisomer is desired, said
compound will be synthesized by stereospecific methods of preparation. These
methods will advantageously employ enantiomerically pure starting materials.

25
The tautomeric forms of the compounds of formula (I) are meant to comprise those
compounds of formula (T) wherein e.g. an enol group is converted into a keto group
(keto-enol tautomerism).

30 The N-oxide forms of the compounds according to formula (I) are meant to comprise
those compounds of formula (I) wherein one or several nitrogen atoms are oxidized to
the so-called N-oxide, particularly those N-oxides wherein the nitrogen of the amine
radical is oxidized.

35 The invention also comprises derivative compounds (usually called “pro-drugs™) of the
pharmacologically-active compouids according to the invention, which are degraded in
vivo to yield the compounds acco:jiing to the invention. Pro-drugs are usually (but not
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Am dat ed” gr i nclude groups of the formula - CONRYRZ, wherein RY is H,

C  4al kyl phenyl or benzyl and Rz is -OH, H G _6al kyl, phenyl or benzyl.

o)
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Amidated groups include groups of the formula — CONRR” wherein R’ is H,
Cisalkyl, phenyl or benzyl and R* is —~OH, H, C;¢alkyl, phenyl or benzyl.

20
Compounds according to the invention having an amino group may be derivatised with
a ketone or an aldehyde such as formaldehyde to form a Mannich base. This base will
hydrolyze with first order kinetics in aqueous solution.

25  Whenever used hereinafter, the term "compounds of formula (I)" is meant to also
include their N-oxide forms, their salts, their quaternary amines, their tautomeric forms
or their stereochemically isomeric forms. Of special interest are those compounds of
formula (T) which are stereochemically pure.

30  An interesting embodiment of the present invention relates to those compounds of
formula (I), the pharmaceutically acceptable acid or base addition salts thereof, the
stereochemically isomeric forms thereof, the tautomeric forms thereof or the N-oxide
forms thereof, wherein



20 Conpounds according to the invention having an am no group nmay be
derivatised with a ketone or an al dehyde such as fornal dehyde to forma
Manni ch base. This base will hydrolyze with first order kinetics in aqueous
solution. 25 Whenever used hereinafter, the term "conpounds of forrmula (1)"
i s meant twoados@isokincl ude their N-oxide forms, their sapdBgrbfiisissguat ernary
am nes, their tautonmeric fornms or thelr1 stereochem cally isoneric forms. O
special interest are those compounds of = formula (1) which are

stereochem cally pure. 30 An interesting enbodi nent of the present invention
relates to those conmpounds of forrmula (1), the phar rraceutical |y acceptabl e
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WD 20071014941 PCY E@Bd’éﬁé%’ﬁ@g‘é’? ﬁ‘i’ith lk?’Q?‘ﬁ ﬁ(AﬂW hal oal kyl ,

cyano, hydragxy, AisanHetegeraiqialit 122 émy3;oxy, al kyI t h| o, al kyl oxyal kyl ,

al kyl t hi oal kyl , Aﬁsﬁllﬁ%kercyuﬂ'té%rbail syt 01,4p is an integer equal to 1, 2 or
3, sis an integer e g '

zero 2, R2 is hydr hal o;
al kyl ; hydr &ky; nishyapmesn; @F%yl@%?@mwﬁﬁpmo %&&Ytqy@e@w%gmw% th am no
or mono or di(alkyl)amno or a radical of formula U whereity Z Stz
CHRs, 0, S, NRBand t is an integer equal tol or 2 and t:%—dvg&fd l'i ne
represents an opt hmhmmmhoxa?ddndx(mkyah:hmb@xmach&dkyffdnﬂnoh no
di (al kyl') am no whgp | $ ] or two
10 substituents eg{:%‘l | n%le end e@ﬁ{ R%iesogqg M}qg ?‘Hﬁ? {%ﬁﬂowo}?aﬁfpﬁ%r Het or
~(CH2 i h -i nodptes lmyeprésen@agmwml bondeplkyloxyalistloxy; akkylthigi maho of f or nul a
wherein Z is CH2, gfghfkfiJamifle whereli 4Rylimdy dpﬁoﬁ’d?ly'ﬂétsﬁ’&%ut&ﬂ%h oﬁ@ of twd’ 2; and
the dotted line r resents anot {]L eg 1%5’ ﬁ(y; : Ar al kyl, Net
or Het - dPkyl ; 155@’[)?1%’6%6?%‘86@@‘%& ¥ pe pecied fgom ¢ XY@T O&H

(CHZ)t

morpholinyl or 2-oxopyrrolidinyl; Het or a radical of formula \——/
wherein Z is CH,, CH-R%, 0, S, N-R®; tis an integer equal to 1 or 2; and the
dotted line represents an optional bond,;

R? is alkyl, Ar, Ar-alkyl, Het or Het-alkyl;

15 q is an integer equal to zero, 1,2,3 or 4 ;

R*andR>  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, imidazolyl,

20 pyrazolyl, triazolyl, piperidinyl, pyridinyl, piperazinyl, pyridazinyl,
pyrimidinyl, pyrazinyl, triazinyl, morpholinyl and thiomorpholinyl, optionally
substituted with alkyl, halo, haloalkyl, hydroxy, alkyloxy, amino, mono- or
dialkylamino, alkylthio, alkyloxyalkyl, alkylthioalkyl and pyrimidinyl ;

RS is hydrogen, halo, haloalkyl, hydroxy, Ar, alkyl, alkyloxy, alkylthio,
25 alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl ; or
two vicinal R® radicals may be taken together to form together with the phenyl ring to
which they are attached a naphthyl;
r is an integer equal to 1, 2, 3,4 or 5 ; and
R’ is hydrogen, alkyl, Ar or Het ;

30 R® is hydrogen, alkyl, aminocarbonyl, mono-or di(alkyl)aminocarbonyl, Ar, Het,
alkyl substituted with one ‘g)r two Het, alkyl substituted with one or two Ar,
Het-C(=0)- ?

alkyl is a straight or branched satuyated hydrocarbon radical having from 1 to 6
carbon atoms ; or is a cyclic g,aturated hydrocarbon radical having from 3 to 6

!



R4 and R5 each independently are hydrogen, alkyl or benzyl; or R and R5
together and including the Nto which they are attached nay form a radical
selected fromthe group of pyr olidinyl, 2-pyrrolinyl, 3-pyrrolinyl,
pyrrolyl, imdazolidinyl, pyrazolidinyl, 2-imdazolinyl, 2-pyrazolinyl,

i m dazol yl wo200ppymuewzol yl, triazolyl, piperidinyl, pyrideayliEp20épasazi nyl,
pyridazinyl, pyrimdinyl, pyrazinyl, trjyazinyl, norpholinyl and

t hi onorpholinyl, optionally substituted with alkyl, hal o, hal oal kyl,

hydr oxy, al kyl oxy, am no, nono- or dial kylam no, alkylthio, alkyloxyalkyl,
al kyl t hi oal kyl and pyrimdinyl ; R6 is hydrogen, hal o, hal oal kyl, hydroxy,
Ar, al kyl, al kyI ovayhonaltdmyd driiog cycdib sahiayed dygmicirpbn ragdidal/ havimgofadrkBlto 6Ar - al kyl
or di (Ar)al kyl o form
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bicyclic heterocycle may optionally be substituted on a carbon atom with 1, 2
or 3 substituents, each substituent independently selected from the group of
20 halo, hydroxy, alkyl or alkyloxy ;
halo is a substituent selected from the group of fluoro, chloro, bromo and iodo and
haloalkyl is a straight or branched saturated hydrocarbon radical having from 1 to
6 carbon atoms or a cyclic saturated hydrocarbon radical having from 3
to 6 carbon atoms or a cyclic saturated hydrocarbon radical having from
25 3 to 6 carbon atoms attached to a straight or branched saturated
hydrocarbon radical having from 1 to 6 carbon atoms; wherein one or
more carbon atoms are substituted with one or more halo atoms;

/<R'3>r
l -
(CHy)s R
N\ ]
(CHz): RY
HO R3

provided that when the radical is placed in position 3 of the

quinoline moiety; R’ is placed in position 4 of the quinoline moiety and R* is

30 placed in position 2 (ﬁ;’ the quinoline moiety and represents hydrogen, hydroxy,

]
H
i



i soxazolyl, thiazolyl, isothiazolyl, triazolyl, pyridinyl, pyrimdinyl,
pyrazinyl and pyridazinyl; or a bicyclic heterocycle selected fromthe
group of 15 quinolinyl, quinoxalinyl, indolyl, indazolyl, benzinvdazolyl,
benzoxazol yl, benzi soxazolyl, benzothiazolyl, benzisothiazolyl,
benzof ur anywlo,208mnzat hi enyl , 2, 3-di hydrobenzo[ 1, 4] di oxi pgt/EPF006/064858
benzo[ 1, 3] di oxol yl ; each nonocyclic and, bicyclic heterocycle may
optionally be substituted on a carbon atomwith 1, 2 or 3 substituents,
each substituent independently selected fromthe group of 20 hal o, hydroxy,
al kyl or alkyloxy ; halo is a substituent selected fromthe group of fluoro,
chloro, brono and rmé&esptantkyldis ﬂﬁiflkig}allig@o)@, Qkylﬁiiahﬁoﬂvorfaﬁ@m?f)&ﬁi@%}wat ed
hydr ocar bon radi cal havi ng frog*l 0 carbon atons or a cyclic saturated
hydr ocar bon radi cal having fro tp 6 carbon atons or a cyclic saturated
hydr ocar bon radi cal havi ng fron1?§$/ to 6 carbon atons attached to a
strai ght or branclredicadaf forambd hydrocawhesein Yaidi(Hhl OhSVWNH@riV-adkylt to 6 car bon
atons; wher efp, QRE_ 93 of®re carbon atons are substituted with one or nore
hal o atons; ~sh (CH2)s R4 CH2)g NW provided that when the radical HO R3
is placed in position 3 of the quinoline noiety; R7 is placed in position 4
of the qui noPrefegablfitied véridn RRateSto cdthppluaiz & fdriuRq$) dria@i S%F@éugtﬁﬁe&yi nol i ne
noi ety and represents hydrogen, hydroxy, WO 2007/0149ﬁh%P / EP2006/ 064858

-13 nercapto, al kyl oxy, al kyl oxyal kyl oxy, al kylthi o, no or di(al kyl)am no
or a Cy radical of formula wherein Yis CH2, 0, S or N-alkyl ; then s
is 1 2, 3or 4. 5 Preferably, the invention rel atlfes/tlo conmpounds of fornul a
(I') or any subgroup thereof, 5)r (CH2)s R4 (CHpr as descri bed

her ei nabove, provided that when the radical HOR3 iJ placed in position 3
of the quinoline moiety; R7 is placed in position 4Cidf)s t he quhoIine noi ety
and R2 is placed in position 2 of the quinoline noigty ~thepns is 1, 2, 3 or
4. (CHzJq RS
HO R3

as described hereinabove, provided that when the radical is

placed in position 3 of the quinoline moiety; R is placed in position 4 of the quinoline
moiety and R? is placed in position 2 of the quinoline moiety, thensis 1,2, 3 or 4.

10  Preferably, the invention relates to compounds of formula (I) or any subgroup thereof,

(R

~
I ~'

=
(CHa)s R

N\
(CH2; ‘RS
HO R3 .
18

as described hereinabove, provided that when the radical
placed in position 3 of the quinoline moiety; thensis 1, 2, 3 or 4.

Preferably, the invention relates to compounds of formula (I) or any subgroup thereof ,

(R,
I Z
(CHa)s /R4
N
- (CHY7 RS
15  as described hereinabove, provided that the radical HO g3 is not placed

in position 3 of the quinoline moiety.



10 Preferably, the invention relates to conpounds of forrmula (I) or any
subgroup thereof, (Rr (CH2)s R4 (CH2rN\R5 as descri bed herei nabove,

provi ded that when the radical HO,, IIR3 is placed in position 3 of the
quinoline noiety; then s is 1, 2, 3 or 4. Preferably, the invention relates
t o conmpounds 2@fi/ofse1mul a (1) or any subgroup thereof, ( POT/KICHiR)os485%1

(CH2g, N-' R5 15 as described herei nabovgs. provided that the radical HOR3 is
not placed in position 3 of the quinoline noiety. WD 2007/ 014941

PCT/ EP2006/ 064858 -14 Preferably, the invention relates to conpounds of
formula (1) or any subgroup thereof, as described herei nabove, wherein the
compounds have the foll ow ng forrrula (R6 )r (r)r~ (R)P z/ \ (CHA K4

(Cr2)q N RS ﬂe}gaablf'&?e B AFB N, el HSounBY SPbIA0 (6PASPub frofRROURCS Of

formula (1-a roup
RL i R (i Hz)sdezgribed r@@t@we erqip ];l@qgmpounds have the followmg formula
(R®)

R")p

\ (CH2)s 4
J/ N (I-a)
(:L Y\(CHZ “R®

Preferably, the invention relates to compounds of formula (I-a-1) or any subgroup

thereof, as described hereinabove
(R®)

(CHz)s ,R4
N l-a-1
\@ CHZ) ; N (l-a-1)

10 Preferably, the invention relates to compounds of formula (I-a-1-1) or any subgroup
thereof, as described hereinabove
R°)

Z
R’ (C/H ) rR*
X l 2Js /
P - ):N\R5 (l-a-1-1)
N HO R3

Preferably, the invention relates to compounds of formula (I) or any subgroup thereof,
15  as described hereinabove, wherein the compounds have the following formula



10 Preferably, the invention relates to conpounds of forrmula (l-a-1-1) or
any subgroup thereof, as described herei nabove (R61- R (I H2 R4 (CH2r, RS
(I a1l NaHOR3 Preferably, the invention relates to conpounds of
formula (1) or any subgroup thereof, 15 as described herei nabove, wherein
t he conpowwsoolvamesit he fol l owi ng fornula WO 2007101494 IpR(H26082036¢4 064858
-15- (RS R R rN~~)p (OH2)2 R4 (1-b) 5] N~ ~R2 (CH2)g \RS HO R3
Preferably, the invention relates to conmpounds of fornula (1) or any
subgroup thereof, as described herei nabove, wherein the conpounds have the
foll ow ng forrrula (Rek (R) (CHZ)s R4 0-C) R7 (CHy)g R5 a,,0iN R2 HO
R3 5 Preferably, the inventi Mrrelates to conpounds of formula (1) or any
subgroup thereof, as descri/f/ed herei nabove, wherein R is hydrogen, hal o,
cyano, Ar, Het, alkyl, o yloxy ; 10 p is an integer equal to 1, 2, 3 or

4 ; in particular 1 or 2 e in particular 1; s is an integer of 0 or 1;
R2 i s hydrogen; al kyl(R )hy ; al kyloxy optionally substituted with am no
N ré (D)
R’ /
(CHaly RS

Preferably, the invention relates to compounds of formula (I) or any subgroup thereof,

as described hereinabove, wherein the compounds have the following formula
(R

o

=

5
Preferably, the invention relates to compounds of formula (I) or any subgroup thereof,
as described hereinabove, wherein :
R! is hydrogen, halo, cyano, Ar, Het, alkyl, or alkyloxy ;
10 p is an integer equal to 1, 2, 3 or 4 ; in particular 1 or 2; more in particular
1
S is an integer of O or 1;
R’ is hydrogen; alkyl; hydroxy; alkyloxy optionally substituted with amino
,(Cti2k
or mono or di(alkyl)amino or a radical of formula \—-/
15 wherein Z is CH,, CH-R'’, 0, S, N-R'® and t is an integer equal to 1 or 2

and the dotted line represents an optional bond; alkyloxyalkyloxy;
alkylthio; mono or di(alkyl)amino; Ar; Het or a radical of formula

,(Cli2k
(I wherein Z is CH,, CH-R'®, 0,5, N-R" ; tis an integer
equal to 1 or 2; and the dotted line represents an optional bond; in
20 particular R? is hydroger. hydroxy, alkyloxy, alkyloxyalkyloxy,

S



(CH< ~N Z or nono or di(alkyl)am no or a radical of formula 15 wherein Z
Is CH2, CHR1O, O, S, NR1O and t is an integer equal to |l or 2 and the
dotted line represents an optional bond; al kyl oxyal kyl oxy; al kylthio; nono
or di(alltyl)amno; Ar; Het or a radical of formula N (C Zh SSS 1-1 wherein
Z is CH2, WibkrRI0149®, S, N-RL ; t is an integer equal tRCTIER2P06As4880d t he
dotted line represents an optional bondjgin 20 particular R2 is hydrogen
hydr oxy, al kyl oxy, al kyl oxyal kyl oxy, WO 2007/014941 PCT/ EP2006/ 064858 -16 Y
alkylthio or a radical of formula wherein Yis O ; nore in particular R2 is
hydrogen, halo or alkyl, even nore in particular RZ is hydrogen or alkyl;
R3 is alkyl, Ar, Ar-alkyl or Het ; in partlgqj At; 5 qis an integer equal
to zero, 1, 2, or 3; in particular 1; R4 and RS each i ndependently are

hydrogen, alkyl or meithlo 8fa%1c’éf‘8h5’§nﬁl£’get WYaMefeﬂfswﬁongn&@ﬁl N to
which they are attached gr m a radj ﬁ eI ected fromt ghqup of
pyrrolidinyl, im dazoP?:‘?lc R als BY&Pgm &BQF #l Yn?‘fen I‘b‘?rﬁé‘}%?ﬂ‘?’rﬁ?r

pyrazi nyl , m)rphol i nyl hﬁﬁdgdnhjr@ln@t pholinyl, 10 optionally substituted with

al kyl and pysi m di nyl rt| R4.and.. RS are alkyl; nore in
particul ar )Fgl and R5 graékyél ﬁ(i'i&plﬂeé[f’el}%atﬁ“yumﬁ%f hyl; R6 is hydrogen, halo

or alkyl 5; or two vi clsraallnmrrequm@aztsmia? ue; vapaemtlaidet her to formtogether
with the ph@(‘%lnd'ksng E&hﬁ(ﬁe %Heﬁtby&x@%dl% &, ally ﬁSﬁfcﬂ &apht hyl; r is an

I nt eger equal, r Ar ticular hydro en or
phenyl ; al kﬁ qngRat%&eg‘ﬁfﬁ‘ﬁmﬁ‘Pd‘ngﬁﬁﬁ ‘ﬁ?ﬂ?eé{taéeoa 2 195 2t al  havi ng
from1l to 6 carbon atewmed,frcﬁﬁtheﬁgrwp:gﬁ;iynoh&ﬁvluﬁmﬂmwlyﬁﬁmﬂ; bon radi cal
having from3 to 6 20.caiRon,BLANRYE pffhrihl RorbHSyPeAhiA by ooar bon

radi cal having from 3

10 optlonally substituted with alkyl and pyrimidinyl ; in particular R* and -
R® are alkyl; more in particular R* and R® are Cy_alkyl, preferably
methyl;

R® is hydrogen, halo or alkyl ; or

two vicinal R radicals may be taken together to form together with the phenyl ring to
15 which they are attached a naphthyl;

r is an integer equal to 1 ; and

R’ is hydrogen or Ar; in particular hydrogen or phenyl,

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

20 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;

Ar  is a homocycle selected from the group of phenyl, naphthyl, acenaphthyl,

25 tetrahydronaphthyl, each 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,
furanyl, thienyl, pyridinyl, pyrimidinyl ; or a bicyclic heterocycle selected from

30 the group of benzothienyl, 2,3-dihydrobenzo[1,4]dioxinyl or benzo[1,3]-
dioxolyl; each monocyclic and bicyclic heterocycle may optionally be
substituted on a carbon atom with 1, 2 or 3 alkyl substituents ; and

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



carbon atons attached to a straight or branched saturated hydrocarbon

radical having from1l to 6 carbon atons ; wherein each carbon atom can be

optionally substituted with hydroxy; Ar is a honocycle selected fromthe

group of phenyl, naphthyl, acenaphthyl, 25 tetrahydronaphthyl, each

optional | ywautetitsetied with 1, 2 or 3 substituents, eachcTmpbakiotsssent

i ndependently selected fromthe group ofjhal o, haloal kyl, cyano, alkyl oxy

and norpholinyl ; Het is a nonocyclic heterocycle selected fromthe group of

N- phenoxypi peridinyl, furanyl, thienyl, pyridinyl, pyrimdinyl ; or a

bi cyclic heterocycle selected from 30 the group of benzothienyl,

2, 3-di hydrobé‘mzcm[mpoa]ldﬁ agxordiplg to fortmataz®) ot aBY s@gm;pltlyéreofemdtsmh&dcycl ic and

blcycllc het i trf.u atomvvith 1,
BERRY terd, T Meh b, hats DI LeiRA RRUGIEAT R

2 or 3 alkyl stlt stl ent from t he
group of fi uawéeralz!m%rléhweg% bile. Alvxékzbwﬂlwiquvep@m@pmgblm&%s -17 For

conpounds acg%d tﬁl@brtlﬁlof Fgwﬂlmafrmoom&wrew ®URs brdtoeRichlodSodesigr i bed
i s hydrogen, halo, Ar, Het, alkyl or alkyloxy.

her ei naboye, qra Y,
More pre erglbfa‘;ky Rl is hydrogen, halo, Ar, alkyl or alkyloxy; even nore
preferably RL is hydrogen or hal o in parti cular halo. Mst preferably, R

is bronmo or &51@1 ng to fornul a
(1) or any suEllg p%#%w&?mg%% scr Aeréngfﬁl[br?gqﬁn@ogégsasﬁeg er%gbl Yy, pis
equal to 1 ohersinaipyiecprifeeably, aids gquaptoi lsoredy dpremsefarablyipismgraldedpounds

accordi ng to formula (1) or any subgroup thereof, as described hereinabove,

oot 1 onal 1) S ERSorAR e oing B o S SRR B O, ot o
fornul a ( CHherbinZbdyeygprefeedbiy, R’ iishydrifzenGidld3a]kyl), hySroxix- iRercaptd; dlkyilsxyan i nt eger
equal tol OrP ioy%ﬂ%&gﬁgﬁtu%t\%ﬂgmﬁi‘nﬂ%r fn%gégls(ﬁghtﬂfvlﬁ.ﬁ?ﬂb%r' a3 'cal%‘?ri* élllakyl ey

al kyl oxyal ky nono or am no erein
optionally b ted with one or two substituents each independently be

el ected from IkI r CHA - N
3 w Berem is CIQIrRErT?) ghl(\)f andtls(an integer equal tol or 2

and the dotted line represents an optional bond; alkyloxyalkyloxy; alkylthio; mono or

15 di(alkyl)amino wherein alkyl may optionally be substituted with one or two

substituents each independently be selected from alkyloxy or Ar or Het or morpholinyl
(CHa)
/YN

or 2-oxopyrrolidinyl; Het or a radical of formula \ wherein Z is CH,,
CH-R}, O, S, N-R® ; tis an integer equal to 1 or 2; and the dotted line represents an
optional bond.

20
Also, an interesting group of compounds of formula (I) or any subgroup thereof, as
described hereinabove, are those compounds wherein R® is hydrogen; alkyl; alkyloxy

optionally substituted with amino or mono or di(alkyl)amino or a radical of formula
(CHa)
/YN

/' herein Z is CH,, CH-R', O, S, N-R™® and t is an integer equal to 1 or
25 2 and the dotted line represents an optional bond; mono or di(alkyl)amino; Ar; Het or a

(CHa)
(%
radical of formula 4 wherein Z is CH,, CH-R'®, 0, S, N-R"’ ; tis an

integer equal to 1 or 2; and the dotted line represents an optional bond. More

preferably, R? is hydrogen, halo, alkyl, alkyloxy or alkylthio. Even more preferably, R

is hydrogen, halo or C;salkyl (e.g. ethyl). Most preferably, R? is hydrogen or C,¢alkyl
30 (e.g. ethyl) or R? is hydrogen or halo or R? is C; 4alkyloxy.



or 2-oxopyrrolidinyl; Het or a radical of fornula wherein Zis CH2, CH RS,
0, SS NR8 ; t is an integer equal to 1 or 2; and the dotted |ine represents
an optional bond, 20 Also, an interesting group of conpounds of forrmula (I)
or any subgroup thereof, as described herei nabove, are those conpounds
wher ei n R2 wabeydigogen; al kyl; al kyl oxy optionally substdaitiuted/oedsssr am no
or nmono or di(alkyl)amno or a radical qfjgfornula /(CHA N wherein Z is CHZ
CHRIU O, S, NRIO and t is an integer equal to 1 or 25 2 and the dotted
line represents an optional bond; nono or di(al kyl)am no; Ar; Het or a (CH2
N radical of formula wherein Zis CH2, CH RO, 0, S, NRIO ; t is an

i nt eger equalFot coripaundRaccarding th doretaild @yor ajnyeuhsgmﬂﬁembﬁ a@desofipedonal bond.

Mo f | E
Tore pher or atyinape bR ?ﬁﬁmﬁﬁiﬁ B0 Hef e P Sastl el ey, ="
pr ef er abl y, F’22>T|2§uh%?t§lﬂ€t§§feﬂlab$u Sllltu@&ll)rﬁ*fftralﬂm btiag g haétdii oallyl, R®St s hydr ogen or
hal o or r@éﬁﬂb%ﬁin@%alo%@&iééf&%ﬂ%ﬁ B ﬁnﬁPaﬂQ@@és@ﬁﬂ&ﬁ& hitdBorOr

do. d bed
her ei nabo 2“‘” 09 gl Mt 51 St Sl s

substi tut ed whedyl (dg.@-hlophebytor 8 fedihaopHehgl). substituent preferably being a
hal o or hal oal kyl, npst preferably being a halo. Mre preferably, R3 is
optionally substituted naphthyl or 5 optionally substituted phenyl. Most
preferably, ROrrenprindt sseprding togeimta(l) or antilsabdreun thereof; hedastrilfed. g.

3- hal ophenyl nefeindbéved i hadRBINGP¥0) 1 of O MoPS PRy, 3G 8] tagl &y Seqmta (1) gr

any subgﬁ up t hereof, as descri bed hereinabove,” q is equal to zéro, 1 or
Mor e pref er, gis equal to 1l or qis equal to 10 3. For conpounds
accordi ng to formula (1) or any subgroup thereof, as described hereinabove,

e s AR Sl S IERELLY,
methyl . 15 herelnabove R" and R each in ependently are hydrogen or alkyl more preferably
hydrogen, or Ci¢alkyl, e.g. methyl or ethyl, most preferably C,¢alkyl, e.g. methyl.
15
For compounds according to formula (I) or any subgroup thereof, as described
hereinabove, R* and R’ together and including the N to which they are attached form a
radical selected from the group of imidazolyl, triazolyl, piperidinyl, piperazinyl and
thiomorpholinyl, optionally substituted with alkyl, halo, haloalkyl, hydroxy, alkyloxy,
20  alkylthio, alkyloxyalkyl or alkylthioalkyl, preferably substituted with alkyl, most
preferably substituted with methyl or ethyl.

For compounds according to formula (I) or any subgroup thereof, as described
hereinabove, R® is hydrogen, halo, haloalkyl, hydroxy, Ar, alkyl, alkyloxy, alkylthio,

25  alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl. More preferably, RS is
hydrogen, alkyl or halo. Most preferably, R® is hydrogen. Preferably r is 1 or 2. More
preferably, ris 1.

For compounds according to formula (I) or any subgroup thereof, as described
30  hereinabove, preferably, R’ is hydrogen or alkyl, more preferably hydrogen or
Cisalkyl.

For compounds according to formula (I) or any subgroup thereof, as described
hereinabove, preferably,R® is hydrogen, alkyl, aminocarbonyl, mono-or

35  di(alkyl)aminocarbonyl, Ar, Het, alkyl substituted with one or two Het, alkyl
substituted with one or two Ar, Het-C(=0)-.



For compounds according to formula (1) or any subgroup thereof, as described
her ei nabove, R4 and RS together and including the Nto which they are
attached forma radical selected fromthe group of imdazolyl, triazolyl,

pi peridinyl, piperazinyl and thionorpholinyl, optionally substituted with
al kyl, halwo 2batoeekkyl , hydroxy, al kyl oxy, 20 al kyl t hi opCEERba06yssBKky| oOr

al kyl t hi oal kyl, preferably substituted wpth alkyl, nost preferably
substituted with methyl or ethyl. For conpounds according to fornmula (1) or
any subgroup thereof, as described hereinabove, R6 is hydrogen, halo,

hal oal kyl , hydroxy, Ar, alkyl, alkyloxy, alkylthio, 25 alkyloxyalkyl,

al kyl t hi oal kkdr compolaidkyd:couﬁngito(fAm)uda KBy br anytsubgnoue fherealilay dedefibeds hydr ogen,

al kyl or ha'li%relﬁél%(/e é‘”@r‘ﬁﬁl Rﬁeée?e‘ﬁ%@foqg&n Preferably r is 1 or 2. Mre

preferably, r 1Is or co s acco ng to formula (1) or any subgroup
t hereof, as descrl bed 30 here| nabove, preferably, R is hydrogen or alkyl,

nore pref er abh mtéwsﬂmg@ﬁmpwf coﬁpmﬁﬂb ls§ formia (1) @@ BpEsBAfup R ] Rdetifed Or Mul a
(1) or a ?q Qu the eof asu%%ﬁ%hrlbgd her ei nabove, preferably, R} is
hydr ogen, alstl?y a2 Ps&ﬁ? °6¥" 35 di (al kyl ) ami nocar bonyl, Ar, Het,
al kyl substhquMdmgerhordmb mparumlaﬂéalo aglyrbmosubstituted with one or two
Ar, Het-C(= (C)af ° 1\(;@‘[@@07/ 014941 PCT/ EP2006/ 064858 -19 For conpounds

accor di ng t 0 nz;il a (I or any subgroup thereof, as described hereinabove,
preferably, SiSgqu yger equal to 0 or 1. An i nteresti ng group of

conmpounds ofR%@hmrbgexﬁ halo,oalk}a@yalkylbgy;dupaﬂib@lmelgfdmg@ﬁ, Oehikyeer C2 her ei nabove,
are thOSﬁ) co imds wherein R is hydrogen or halo, in particular halo, e.g.
bronmo; P |sn@(§l?ai" to 1l; s is equal to 0 or 1; R2 is hydrogen, halo, alkyl
or al kyl oxy;Rjis optignally slh‘t&tltumﬂmhggé 1) Oplnonallkwb‘amutedlnaphtbylﬂfml peyticnday; R3 is

optionally SQJHQB}IBHeH#eg Sgﬁﬁﬂyﬂhe 099515 | I y substituted naphthyl, in
parti cul ar hal oph n or naphthyl; R4 and R5 are

- 6al kyl , iR ek |aé‘bpaqanﬁ¥ét1ﬁ91‘m°u ﬁem?tgy hydrogen and r is 1.
R® is hydrogen and r is 1.

15 R’ is hydrogen or alkyl, in particular hydrogen, methy! or ethyl.

An interesting embodiment is the use of a compound of formula (I) or any subgroup
thereof, as described hereinabove, for the manufacture of a medicament for the
treatment of an infection with a gram-positive and/or a gram-negative bacterium.

20
An interesting embodiment is the use of a compound of formula (I) or any subgroup
thereof, as described hereinabove, for the manufacture of a medicament for the
treatment of an infection with a gram-positive bacterium.

25  An interesting embodiment is the use of the compounds of formula (I) or any subgroup
thereof, as described hereinabove, for the manufacture of a medicament for the
treatment of an infection with a gram-negative bacterium.

An interesting embodiment is the use of a compound of formula (I) or any subgroup

30  thereof, as described hereinabove, for the manufacture of a medicament for the
treatment of a bacterial infection wherein the compound of formula (I) has a ICge < 15
ul/ml against at least one bacterium, in particular a gram-positive bacterium, preferably
a [Cyp < 10 ul/ml, more preferably a ICqo < 5 pl/ml; the ICqq value being determined as
described hereinafter.

35



15 R7 is hydrogen or alkyl, in particular hydrogen, nmethyl or ethyl. An
interesting enbodinment is the use of a conpound of formula (1) or any
subgroup thereof, as described herei nabove, for the manufacture of a

medi cament for the treatnment of an infection with a gram positive and/or a
gr am negatwoeodraciseri um 20 An interesting enbodi nent iBct/beoosmesst a
conpound of formula (1) or any subgroup,gt hereof, as described hereinabove,
for the manufacture of a medicanent for the treatnent of an infection with
a grampositive bacterium 25 An interesting enbodinment is the use of the
conpounds of formula (1) or any subgroup thereof, as described herei nabove,
f or the nanutrefetabiye irothe aompalindanfformila () toheny subgmuipitereoftis menticifedct i on wi t h

a gram negat ]Q@&. i AD . i 8[@@@ i.s.the use of a
conmpound of e\éeﬁ?m aE?%&n‘ﬂ%%st@Hgln@h@ﬁlr%g%ng t rlggep&s%@s descri bed

her ei nabove, Crealkyl moreprglerabdy Grallof. a nmedi canent for the treatnent of a
bacterial infection wherein the conpound of fornmula (1) has a 1C90 < 15 Wil

agai nst | east one bacterium in particular a gr 0oSi piv acterium
Dat orably | BeRtedcamRRRtA 1 i BRE s joibdtedol 28 6-8nf; 1 fb oo
val ue bei ng ahdtl8randesedbatherelaaftr itbthd ehygtieientat pat, a pRamMdCRRATY Achdptdlile

PCT/ EP2006/ Q - 20 vo ol | ) or any
subgr oup the_a?neo%&)gge %@Hﬁ%&ggfé piog’r?eqdr%t)egbﬁ %H{gg%ﬁ%zraggst%r%ﬁ%l@é%%i ment, the
term "al kyl "isqraqgicefonmn thereof, a taytRiperic fasmnghgspeffos Abpxidefong thereol. 5 pref er r ed
conpounds of the present invention are conpounds 1, 2, 5, 6, 8, 9, 10, 11,
12 and 13 descri.bed hereingfter in the experinental part, a

phar nace ig@ewesggtclgbetn% 8]%0 %?tas g2 °8§§’8uﬁgﬁfel4egﬁ%§élt t hereof, a

guat ernary am ne ther eof stereochemcally isoneric formthereof, a

tautoneric formthereof . N-oxi de formthereof. 10 The present invention
also relates to a conpouny selected from CHN \O\ / / I NN or CHN N

or

a pharmaceutically acceptable acid or base addition salt thereof, a quaternary amine
thereof, a stereochemically isomeric form thereof, a tautomeric form thereof or a
N-oxide form thereof.
15
In general, bacterial pathogens may be classified as either gram-positive or gram-
pegative 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-
20  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.
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invention are active on t acteria o
strains.

20  The compounds of the present invention are especially active against Staphylococcus
aureus, including resistant Staphylococcus aureus such as for example methicillin
resistant Staphylococcus aureus (MRSA), and Streptococcus pneumoniae.

In particular, the compounds of the present invention are active on those bacteria of
25  which the viability depends on proper functioning of FIFO ATP synthase. Without
being bound to any theory, it is taught that the activity of the present compounds lies in
inhibition of the F1F0 ATP synthase, in particular the inhibition of the FO complex of
the FIFO ATP synthase, more in particular the inhibition of subunit ¢ of the FO
complex of the FIFQ ATP synthase, leading to killing of the bacteria by depletion of
30 the cellular ATP levels of the bacteria.

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

35 Whenever used hereinbefore or hereinafter, that the bacterial infection is other than a
Mycobacterial infection it is meant that the bacterial infection is other than an infection
with one or more Mycobacteria strains.
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as well as the duration of treatment, may be adjusted as needed.

20
Bacterial infections which may be treated by the present compounds include, for
example, central nervous system infections, external ear infections, infections of the
middle ear, such as acute otitis media, infections of the cranial sinuses, eye infections,
infections of the oral cavity, such as infections of the teeth, gums and mucosa, upper

25  respiratory tract infections, lower respiratory tract infections, genitourinary infections,
gastrointestinal infections, gynecological infections, septicemia, bone and joint
infections, skin and skin structure infections, bacterial endocarditis, burns, antibacterial
prophylaxis of surgery, and antibacterial prophylaxis in immunosuppressed patients,
such as patients receiving cancer chemotherapy, or organ transplant patients.

30
Given the fact that the compounds of formula (I) are active against bacterial infections,
the present compounds may be combined with other antibacterial agents in order to
effectively combat bacterial infections.

35  Therefore, the present invention also relates to a combination of (a) a compound of
formula (T), and (b) one or mpre other antibacterial agents provided that the one or
more other antibacterial agents are other than antimycobacterial agents.

!
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pharmaceutical compositions of this invention, an effective amount of the particular

compounds, optionally in addition salt form, as the active ingredient is combined in

20 intimate admixture with a pharmaceutically acceptable carrier, which carrier may take a
wide variety of forms depending on the form of preparation desired for administration.
These pharmaceutical compositions are desirable in unitary dosage form suitable, in
particular, for administration orally or by parenteral injection. For example, in
preparing the compositions in oral dosage form, any of the usual pharmaceutical media

25 may be employed such as, for example, water, glycols, oils, alcohols and the like in the
case of oral liquid preparations such as suspensions, syrups, elixirs, emulsions and
solutions; or solid carriers such as starches, sugars, kaolin, diluents, lubricants, binders,
disintegrating agents and the like in the case of powders, pills, capsules and tablets.
Because of their ease in administration, tablets and capsules represent the most

30 advantageous oral unit dosage forms in which case solid pharmaceutical carriers are
obviously employed. For parenteral compositions, the carrier will usually comprise
sterile water, at least in large part, though other ingredients, for example, to aid
solubility, may be included. Injectable solutions, for example, may be prepared in
which the carrier comprises saline solution, glucose solution or a mixture of saline and

35 glucose solution. Injectable suspensions may also be prepared in which case
appropriate liquid carriers, suspending agents and the like may be employed. Also
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The compounds of formula (I) and the one or more other antibacterial agents may be
combined in a single preparation or they may be formulated in separate preparations so
that they can be administered simultaneously, separately or sequentially. Thus, the

25 present invention also relates to a product containing (a) a compound of formula (I),
and (b) one or more other antibacterial agents providledl 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.

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

35 Itis especially advantageous to formulate the aforementioned pharmaceutical
compositions in unit dosage form for ease of administration and uniformity of dosage.
Unit dosage form as used herein refers to physically discrete units suitable as unitary
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20  amphomycin, capreomycin, distamycin, enduracidins, mikamycin, neocarzinostatin,
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stendomycin, viomycin, virginiamycin; cycloheximide; cycloserine; variotin;
sarkomycin A; novobiocin; griseofulvin; chloramphenicol; mitomycins; fumagillin;
monensins; pyrrolnitrin; fosfomycin; fusidic acid; D-(p-hydroxyphenyl)glycine;
D-phenylglycine; enediynes.

25  Specific antibiotics which may be combined with the present compounds of formula (I)
are for example benzylpenicillin (potassium, procaine, benzathine),
phenoxymethylpenicillin (potassium), phenethicillin potassium, propicillin,
carbenicillin (disodium, phenyl sodium, indanyl sodium), sulbenicillin, ticarcillin
disodium, methicillin sodium, oxacillin sodium, cloxacillin sodium, dicloxacillin,

30 flucloxacillin, ampicillin, mezlocillin, piperacillin sodium, amoxicillin, ciclacillin,
hectacillin, sulbactam sodium, talampicillin hydrochloride, bacampicillin
hydrochloride, pivmecillinam, cephalexin, cefaclor, cephaloglycin, cefadroxil,
cephradine, cefroxadine, cephapirin sodium, cephalothin sodium, cephacetrile sodium,
cefsulodin sodium, cephaloridine, cefatrizine, cefoperazone sodium, cefamandole,

35  vefotiam hydrochloride, cefazolin sodium, ceftizoxime sodium, cefotaxime sodium,
cefienoxime hydrochloride, cefuroxiine, ceftriaxone sodium, ceftazidime, cefoxitin,
cefmetazole, cefotetan, latamoxef, clayvulanic acid, imipenem, aztreonam, tetracycline,
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5 parononycin su ept onyci h su ate di hydr ostreptorrym n, destomycin
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The compounds according to the invention can generally be prepared by a succession
of steps, each of which is known to the skilled person.

Compounds of formula (I) can be prepared by reacting an intermediate of formula (IT)
25  with an intermediate of formula (III) in the presence of a suitable coupling agent, such
as for example #-butyl lithium, secBuLi, and in the presence of a suitable solvent, such
as for example tetrahydrofuran, and optionally in the presence of a suitable base, such
as for example 2,2,6,6-tetramethylpiperidine, NH(CH,CH,CHj3),, N,N-
diisopropylamine or trimethylethylenediamine.
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alcohol, such as for example methanol; and combinations of said solvents.
The person skilled in the art will recognise which method should be used, which
15  solvent is the most appropriate to use or it belongs to routine experimentation to find

the most suitable isolation method.

The compounds of formula (I) wherein q is equal to 2, 3 or 4, said compounds being
represented by formula (I-a), can also be prepared by reacting an intermediate of

20 formula (XVIII) wherein g’ is 0, 1 or 2, with a primary or secondary amine HNR*R’ in
the presence of a suitable catalyst, such as for example Rh(cod),BF4, optionally in the
presence of a second catalyst (for the reduction), such as for example Ir(cod);BF,, in
the presence of a suitable ligand, such as for example Xantphos, in a suitable solvent,
such as for example tetrahydrofuran and an alcohol, ¢.g. methanol, in the presence of

25  CO and H; (under pressure) at elevated temperature. This reaction is preferably done
for intermediates of formula (XVIII) wherein q’ is 1.
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The compounds of formula (T) may further be prepared by converting compounds of
30 formula (I) into each other according to art-known group transformation reactions.




In case the compound of formula (lI) crystallizes out, it can be isolated by
filtration. 5 Oherw se, crystallization can be caused by the addition of an
appropriate solvent, such as for exanple water; acetonitrile; an al cohol,
such as for exanple methanol, ethanol; and conbinations of said sol vents.
Al t er nat i velgyoot/bi@ogieacti on m xture can al so be evapor etedpb@edssgs3ess,

foll owed by purification of the resi due_ﬁfl chromat ography (e.g. reverse
phase HPLC, flash chronmat ography and the 1ike). The reaction m xture can 10
al so be purified by chromatography w thout previously evaporating the
solvent. The conmpound of formula (1) can al so be isolated by evaporation of
the solvent followed by recrystal | isation in an appropriate solvent, such

as for exanp C ) such
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30 formula (1) into each other according to art-known group transformation
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| V\gompounds oiA’r?ormu{D a(l) whergn % represents halo, can be converted into a

compound of formula (I) wherein R' represents Het, e.g. pyridyl, by reaction with
O
/
Het—B\ >
o

suitable solvent, such as for example dimethylether or an alcohol, e.g. methanol and the

, in the presence of a suitable catalyst, such as for example Pd(PPh;)s, a

like, and a suitable base, such as for example disodium carbonate or dipotassium
20  carbonate.

Compounds of formula (I) wherein R' represents halo, can also be converted into a

compound of formula (I) wherein R' represents methyl, by reaction with Sn(CHs)4 in

the presence of a suitable catalyst, such as for example Pd(PPhs)a, a suitable solvent,
25  suchas for eXample toluene.

Some of the compounds of formula (I) and some of the intermediates in the present in-
vention may consist of a mixture of stereochemically isomeric forms. Pure
stereochemically isomeric forms of said compounds and said intermediates can be

30 obtained by the application of art-known procedures. For example, diastereoisomers
can be separated by physical methods such as selective crystallization or
chromatographic techniques, e.g. counter current distribution, liquid chromatography
and the like methods. Enantiomers can be obtained from racemic mixtures by first
converting said racemic mixtures with suitable resolving agents such as, for example,

35 chiral acids, to mixtures of diastereomeric salts or compounds; then physically



-28 The conpounds of formula (I) may be converted to the correspondi ng
N-oxide fornms follow ng art-known procedures for converting a trival ent
nitrogen into its NNoxide form Said N oxidation reaction nmay generally be
carried out by reacting the starting 5 material of formula (1) with an
appropri atwogergamogl or i norgani ¢ peroxi de. Appropriate PCTBPWEIcEsSper oxi des
conprise, for exanple, hydrogen peroxideg.alkali metal or earth alkaline
nmet al peroxi des, e.g. sodi um peroxi de, potassium peroxide; appropriate
organi ¢ peroxi des may conprise peroxy acids such as, for exanple,

benzenecar boper- oxoic acid or hal o substituted benzenecarboperoxoi c acid,
e. g. 3-chl orssheatrersahnixturéOofabasterainerizshlts orpemprarals banfor exanrilels, e. g.

per oxoacet i t
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racem c mxtures by first converting said racemc mxtures wth suitable

resol ving agents such as, for exanple, 35 chiral acids, to m xtures of
di ast er eomer Samesef theingrmediaiss anisiarting matepialy sredaiowyp opmpowsis agd 2194 be

PCT/ EP2006/ O&Afirécially available or may be prepared according to art-known procedures or
20  procedures described in W02004/011436, which is incorporated herein by reference.
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Intermediates of formula (II) wherein the —€H; radical is placed in position 2
of the quinoline ring, s is an integer equal to 1 and position 4 of the quinoline ring is
unsubstituted, said intermediates being represented by formula (II-a), can be prepared

25 by reacting an intermediate of formula (IV) with phenyloxybenzene in the presence of
ethyl acetate.



-29 separating said m xtures of diastereoneric salts or conpounds by, for

exanpl e, selective crystallization or chromatographic techni ques, e.g.

| i quid chromat ography and the |ike nmethods; and finally converting said

separated di astereoneric salts or conpounds into the corresponding
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internedi ates and starting nmaterials, provided that the intervening
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Intermediates of formula (IT) wherein the CHy radical is placed in position 2

of the quinoline ring and s is 0, said intermediates being represented by formula (1I-b),
can be prepared by reacting an intermediate of formula (VII) wherein W represents a
10 suitable leaving group, such as for example halo, e.g. chloro and the like, with an
intermediate of formula (VIII) wherein W, represents a suitable leaving group, such as
for example halo, e.g. chloro, bromo and the like, in the presence of Zn,
chlorotrimethylsilane, 1,2-dibromoethane and Pd(PPh;)4 and a suitable solvent such as

for example tetrahydrofuran.
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(1'V) Internediates of formula (IV) wherein R2 and R7 represent hydrogen,
said internediates being represented by fornula (IV-a), can be prepared by
reacting an internediate of formula (V) with an internmediate of fornula
(M) in the presence of a 5 suitable base, such as for exanple sodi um

hydr oxi de. workoof/RupeiH (R6)r (R) | O\\ (RE)r (V) (V1) (@PcYrEreroos(B83s ( CHA

I nternedi ates of formula (H) wherein thesrH2 radical is placed in position 2
of the quinoline ring and s is 0, said internedi ates being represented by
formula (11-b), can be prepared by reacting an internediate of fornula
(M1) wherein W1 represents a 10 suitable |eaving group, such as for
exanpl e hal o Interngdiatdslof farmmiad V) evHerdire W, wepirbsean chiond, asidentemicdiands Hemgnul a
(VIT1) where U I | C exanpl e
(VLT e Syt 5 SRRAITVALDH i ekt Wl Q48 s R or

chl orotri met B ﬁlthd?féchl 2- di br onoet hane and Pd(PPh3)4 and a suitable

sol vent such(&b for 7exarrple tetra{ﬂ{ydrofuran R (R)u\*Rz (Rgh ( )p~\

\17 /RR2 (RB)Tr I I3}54;1/ NI/1J + NW-~/gd% (Vngq 15 (VI1) (u-a) WO
2007/ 014941 PCT/ /648 Cla 31 I } tes of formula (VII) wherein
WL represents chlor ]e ein represented by fornul a

(VIl-a), can be p epa y reacting ansf (iilate of formula (I1X) with
POC13.

(1X) (Vli-a)

5  Intermediates of formula (IX) can be prepared by reacting an intermediate of formula
(X) with 4-methylbenzenesulfonyl chloride in the presence of a suitable solvent, such
as for example methylene chloride, and a suitable base, such as for example
dipotassium carbonate.

R"),

R Rr?
@%R 4-methylbenzenesulfonyl chlorIde O;
N L)
s N
'
o)

(IX)

(X)
10  Intermediates of formula (X) can be prepared by reacting an intermediate of formula
(XI) with a suitable oxidizing agent, such as for example 3-chlorobenzenecarbo-
peroxoic acid, in the presence of a suitable solvent, such as for example methylene

chloride.
1
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15  Intermediates of formula (IT) wherein s is 0, said intermediates being represented by
formula (II-c), can be prepared by reacting an intermediate of formula (XII) with
Et;SiH in the presence of a suitable acid, such as for example trifluoroacetic acid, and a
suitable solvent, such as for example methylene chloride.
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Intermedi ates of formula (TX) can be prepared by reacting an internedi ate of
formula (X) with 4-nethyl benzenesul fonyl chloride in the presence of a

sui tabl e sol vent, such as for exanple nethylene chloride, and a suitable
base, suchwagodron4sexanpl e di potassi um carbonate. (R)p FRIT/BPY&Yy@YssR7 R2 ~R
4- et hyl benzenesul fonyl chloride \ O 135 0 (1X) (X) 10 Internedi ates of
formula (X) can be prepared by reacting an internediate of forrmula (XlI)
with a suitable oxidizing agent, such as for exanple 3-chl orobenzenecarbo-
peroxoi c acid, in the presence of a suitable solvent, such as for exanple
met hyl ene chloride. (R)p :2(6352 (Rp 7 2 \\ oxidatifi)_\\ >RNI + N i-

0 (XI) (X) 15 Internedi ate f formula (11) wherein is 0, said

i nter medi at eg'peing repre enfed by (f mula (I1-c n be prepared by
reacting an i nf rrreduf)r% Jormul a {( PY) wrf hR2E in the presence of a
sui tabl e acid, \é\\]‘ or Exambtitt ri f\ \éiz/ef icYCid, and a suitable

sol vent, such a e nethyrehe {h ofid 2007/ 014941

PCT/ EP2006/ 0648 OH v

(X1)

(l1-c)

Intermediates of formula (XII) can be prepared by reacting an intermediate of formula

(XIII) wherein W3 represents a suitable leaving group, such as for example halo, e.g.

chloro or bromo and the like, with an intermediate of formula (XIV) in the presence of
5 asuitable coupling agent, such as for example n-butyl lithium,. secBuLi, and in the

presence of a suitable solvent, such as for example tetrahydrofuran, and optionally in

the presence of a suitable base, such as for example 2,2,6,6-tetramethylpiperidine,

NH(CH,CH,CH3),, N,N-diisopropylamine or trimethylethylenediamine.

R"),

(X1

(XI1)
/<R‘*>r
(7
o
10  Intermediates of formula (XII) wherein the OH  radical is placed in position

8 of the quinoline ring, R? is placed in position 2, R’ is placed in position 4 and R’ is
placed in position 6 of the quinoline ring, said intermediates being represented by
formula (XII-a), can be prepared by reacting an intermediate of formula (XV) with an
intermediate of formula (XIV) in the presence of a suitable coupling agent, such as for

15 example n-butyl lithium, secBuLi, and in the presence of a suitable solvent, such as for
example tetrahydrofuran, and optionally in the presence of a suitable base, such as for
example 2,2,6,6-tetramethylpiperidine, NH(CH,CH,CH3),, N,N-diisopropylamine or
trimethylethylenediamine.
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Internmediates of fornmula (XI1) can be prepared by reacting an internedi ate
of formula (XIl11) wherein WB represents a suitable |eaving group, such as
for exanple halo, e.g. <chloro or brono and the like, with an internedi ate
of fornul awOXbdo149a1t he presence of 5 a suitabl e couplipgrapeoéssssgch as for
exanpl e n-butyl lithium secBulLi, and imsthe presence of a suitable

sol vent, such as for exanple tetrahydroThran, and optionally in the
presence of a suitable base, such as for exanple

2,2,6,6-tetranet hyl pi peridine, NH CI-l%CHZCI—B) 2, N, N-diisopropylam ne or

tri met hyl et hyl enedi am’™ne. (Ar (R):[?: R7 R2 (R)p R7 W + NJ I / NJ

OH a (XI1), 0 Internedi ates of ormJIa(XII)
wherein the O healy s pl aced(f ry ' noline ring, R2is
pl aced in posit {7 is placed ph pesitiop-4 af] pl aced in
position 6 of the=q | ' ai d internedi at 8g_p&{ ngN epresented by
formula (XIl-a), can be prepared § reacting an dnte medVat eRof fornul a ( XV)
with an internedi of formula (V) in the fRésenteosf a suitable
coupling agent, such as for 15 exag})l e n- butyI
presence of a suitable solvent, as for Dhe te?(”aahydrofuran and
optionally in the presence of a suitable base, such as for  exanple

2,2, 6, 6-t et riateembdibtes pEforrdala €I1T) id GRROHRISHBIt are dithd cimmepatipylalableer or

may be prepared according to conventional reaction procedures generally known in the

il um secBuLi, and in the

art. For example, intermediate compounds of Formula (II) wherein q is equal to 1,
5 said intermediates being represented by formula (III-a), can be prepared according to
the following reaction scheme (1):

Scheme 1
0 o 0
RS+ c|/\)j\c| - - RsJ'l\/\m ———> R® N

(ll-a)

10  Reaction scheme (1) comprises step (a) in which an appropriate R is reacted by
Friedel-Craft reaction with an appropriate acylchloride such as 3-chloropropionyl
chloride or 4-chlorobutyryl chloride, in the presence of a suitable Lewis acid, such as
AICls, FeCls, SnCly, TiCls or ZnCl; and a suitable reaction-inert solvent, such as
methylene chloride or ethylene dichloride. The reaction may conveniently be carried

15  out at a temperature ranging between room temperature and reflux temperature. Ina
next step (b) an amino group (e.g. -NR*R?) is introduced by reacting the intermediate
compound obtained in step (a) with an appropriate amine HNR*R’,

Intermediates of formula (III) can also be prepared by reacting an intermediate of

20 formula (XVI) and an intermediate of formula (XVII) with formaldehyde in the
presence of a suitable solvent, such as for example an alcohol, e.g. ethanol, and a
suitable acid, e.g. HCL.

4
4 N,R
R
R? N+ HCE0)  —— %/TCH% ‘RS
\ﬂ/ T R®
0

(XV1) (xvi) (1)



trimet hyl et hyl enedi am ne. WD 2007/ 014941 PCT/ EP2006/ 064858 -33 Rl Rr (gs)r
/| R7 NRz NR2Z (XV) O(R) OH((XIV) IIl (XIl-a) Intermediates of formula
(I'11) are conpounds that are either conmercially available or my be
prepared according to conventional reaction procedures generally known in
the art. Waeexaapiie, internediate conpounds of For nmul ®ciprkdosrobusssein g is
equal to 1, 5 said intermediates being rgpresented by formula (I11-a), can
be prepared according to the follow ng reaction schene (1): Scheme 1 O (a)
O~"C (b) ORR R+ C C R3" NR5 (llIl-a) 10 Reaction schene (1)
conprises step (a) in which an appropriate R3 is reacted by Friedel-Craft
reaction with an appropriate acyl chloride such as 3-chl oropropi onyl

chloride or . r ide, | taI Lew s
St dr st ali Ry ML iR R5n (3 SRRABL BSERGE, B gL HBRG
react i on- i neny delispiated frern dhe rgactionmedipimesns, Hvieeaskaty, forthestpusifiedhaccdiditg or i de.
between 1 9o EHEEt A e e LT a2 et AR g e o
group (e_S CINRHWOGS&‘PH Ttes &’Gglﬁfcfé(&féwﬁ?téﬁﬁlf)ﬁam%@sFa’ﬁ{%?flﬁé’éﬁ“&fegth ®8*pound
obt ai ned in Slﬁa‘ﬁﬂofnél)lc frinhmanbe pplatedritoi themhiverd byNRYoRm. tedhniqiesTesli at es  of
forma 2 (on Pl oS RS RRESTa Y SERT ORI RS O 20
presence of shromatogtsipby.sbidirédual digsternqoisgemers or indiviglaberantiethers loan alsebey.
ethanol, and Bainsdb} 8RpcriticalFiuRt ChrothtohrapRy (SCF).

10

Intermediates of formula (XVIII) can be prepared by reacting first an appropriately
substituted quinoline of formula (XIII) 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

15  cesium carbonate, a suitable solvent, such as for example xylene, under N, flow (see
step (a) in the scheme below). In a next step (b), the product obtained in step (a) is
reacted with a suitable Grignard reagens (e.g. CH,=CH-(CH3),-Mg-Br, such as for
example allylmagnesium bromide, in a suitable solvent, such as for example
tetrahydrofuran.

(
1 ~
R R R2 _— (a) (6
P
e ;
(xiny

(b)

20 (XVIiN



Ra N\ R3~ + H20(=O - (CH2 g RS + ~ HR5 R3 O (I) (Xvil) (111) WO

2007/ 014941 PCT/ EP2006/ 064858 -34 It is evident that in the foregoing and
in the follow ng reactions, the reaction products nay be isolated fromthe
reaction nediumand, if necessary, further purified according to

met hodol ogmas2ogeroapsal |y known in the art, such as extra®ior@P006/064858
crystallization and 5 chromat ography. It3gs further evident that reaction
products that exist in nore than one enantioneric form may be isol ated
fromtheir mxture by known techniques, in particular preparative
chromat ogr aphy, such as preparative HPLC, chiral chromatography. | ndividual
di ast er eoi soffle Sollwingekanipths dlluseniantid graszhtincaion wdthobichbeiqliraitdtetieddo.
Supercritical Fluid Chromatography (SCF). 10 Internediates of formula
(XVI11) can be prepared by reacting first an appropriately substituted

qui noline of formula (X 11) w thEXPERIMENTAIAPARY substituted deoxybenzoin
In the presence of a suitable catalyst, such as for exanple palladi um

Such a1 3r Q3EP EomBouS T tbelitb S etTiod SoUMBIREOBOf SEHeER a5 for
exanpl e xyl eogrbonmdaxs)aeréih s @6mpexﬁhanalbedetem1ﬁeheInsmbmmethQW) I n a next
g ?gngfé ; éggtgﬁeggl?e'fn Eall%é@%%}eiax_' gz‘q%%q‘%?t iso laté’cﬁg%%sefgn&:fmd ag <A «@n3 U%]‘thabl e
al | yl magnesi e¢robd aniBie withautfushgrir eecestoltheaamual stg@hclmmwacbnmﬁl@mﬂoe
tetrahydr of URRev&) §aiPIA” alddB> i8R Brmds do be LRamBlEudRychardleled Bild 1) R3
(b) (R6) r person skilled in the art, using art-known methods such as, for example, X-ray

diffraction.

In case “A” and “B” are stereoisomeric mixtures, in particular mixtures of

diastereoisomers, they can be further separated whereby the respective first fractions

isolated are designated “A1” respectively “B1” and the second as “A2” respectively

15 “B2”, without further reference to the actual stereochemical configuration. However,

said “A1”, “A2” and “B1”, “B2” isomeric forms, in particular said “A1”, “A2” and

“B1”, “B2”enantiomeric forms, can be unambiguously characterized by a person

skilled in the art, using art-known methods such as, for example, X-ray diffraction.

20  For the synthesis of the present compounds, reference is made to W02005/075428,
which is incorporated herein by reference.

Hereinafter, “DIPE” is defined as diisopropyl ether, “THF” is defined as
tetrahydrofurane, “HOAc” is defined as acetic acid, “EtOAc” is defined as ethylacetate,

25 Rtmeans retention time obtained in the LCMS method and is expressed in minutes.

A. Preparation of the intermediate compounds

Example Al
Preparation of intermediate 1 and intermediate 2
(0) OH (0 OH
OO TG
~ /
Intermediate 1 Intermediate 2

A mixture of 5-bromo-H-indole-2,3-dione (0.221 mol) in NaOH 3N (500 ml) was
30 stirred at 80°C for 30 minutes and then cooled to room temperature. 4-Phenyl-2-
butanone (0.221 mol) was added. The mixture was stirred and refluxed for 90 minutes,



RT Rcl~) \\V\ / I j OH(CH RR3 20 (XVI1 I I ) W 2007/014941

PCTI EP2006/ 064858 -35 The foll ow ng exanples illustrate the present
invention without being limted thereto. EXPERI MENTAL PART 5 OF sone
conpounds the absolute stereochem cal configuration of the stereogenic
carbon at om@G)oot/bmpai n was not experinentally determ nedcTiEP20d8Re8sE£ases t he
stereochem cally isoneric formwhich wassdirst isolated is designated as "A"
and the second as "B", without further reference to the actual
stereochem cal configuration. However, said "A" and "B" isoneric forns can
be unanbi guously characterized by a 10 person skilled in the art, using

art - known metcbdetstosootn tersperétore and acigified withrHQAc dnfilf pHek. ITha precipitatasas " A" and

"B" are stereqi ' 1y XLl ' r4i b X1 . .

di ast er eoi so%&%?%g%ﬂggﬁﬁﬁeﬁ uarldtd%rga'sg%ga?Z%Qm@g?%g?x@%eeﬁr%tse%% af“?/e first
fractions i dapdimermediatefbsi gnated "Al " respectively "Bl" and the second as
"A2" respectively 15 "B2", without further reference to the actual

stereochepi cal configuration. However, said "A", "A2" and "Bl", "B2"

i someric gloerti cular said "Al", "A2" and "B 1 ", "B2"enantiomeric
forms, can b@repaeation gfimtesingdiatedr act eri zed by a person skilled in the art,
usi ng art-kndm_pethe such as, for exanple, X-ray diffraction. 20 For the
synt hesis of the npounds, reference is nade to WO2005/ 075428,

whi ch is incorpora S “.r ef erence. Hereinafter, "DIPE" is defined as
di i sopropyl ether, "THF" is ned as tetrahydrofurane, "HOAc" is defined
as acetic acid, "EtOQAc" is def¥nhed as ethylacetate, 25 Rt neans retention

time obtai ned miktirber ltdYRedBicNOmhdamemedia@xP ((ESISREN) i 1 ,ﬁi&&y?b%foenéenefr eparation
o e e e s SR a R g TR bt AR A Rl AL ate | and
extracted three times with HC1 6N, basified with K,CO; solid and extracted with
CH,ClL. The organic layer was separated, dried (MgSQ,), filtered and the solvent was

10  evaporated. The residue (36g) was purified by column chromatography over silica gel
(eluent: CH,Cl,/CH3OH 99/1; 15-40 um). The pure fractions were collected and the
solvent was evaporated. Yield: 11g (16%) of intermediate 3.

Example A3
Preparation of intermediate 4

N\

O

15 A mixture of 1-(3-fluorophenyl)ethanone (0.195 mol), formaldehyde (0.235 mol) and
NH(CHj3),.HCI (0.235 mol) in ethanol (300ml) and HCI conc. (1ml) was stirred and
refluxed overnight, then brought to room temperature. The precipitate was filtered,
washed with ethanol and dried. The mother layer was evaporated. The residue was
taken up in diethyl ether. The precipitate was filtered, washed with diethyl ether and

20  dried. This fraction was taken up in K;CO; 10%. The precipitate was washed with
CH,C]; and dried. Yield: 18.84g (49%) of intermediate 4.

Example A4
a. Preparation of intermediate 5

ROGN
Z
N Cl

A mixture of 6-bromo-2(IH)-quinolinone (0.089 mol) in POCl; (55 ml) was stirred at
25  60°C overnight, then at 100°C for 3 hours and the solvent was evaporated. The residue



NN Internediate 1 Internediate 2 A m xture of 5-brono-/Hindol e-2, 3-di one
(0.221 noll in NaOH 3N (500 M) was 30 stirred at 80C for 30 m nutes and
then cooled to roomtenperature. 4-Phenyl-2- butanone (0.221 not) was added.
The m xture was stirred and refluxed for 90 m nutes, WO 2007/014941

PCT/ EP2006/06GdB8H8494t 36 cool ed to room tenperature and apiTiFloehevdss h HOAC
until pH=5. The precipitate was filtergd off, washed with H2O and dri ed.
Yield: 759 (95% of a mxture of internediate 1 and internediate 2. 5
Exanpl e A2 Preparation of intermediate 3 Br / / N A mxture of
internediate 1 and internediate 2 (0.21 nol) in 1,1 -oxybi s[benzene] (600
m ) was sti rwadakeh upGd CHLOL, dodirdadoant into feb @Acervimsifiad sheith. NHIQH noncentratedyas

extracted t i ' . i e ' | ' d tracted
with CH2d 9{1&%%&%?%%# £c“hil éeg%(ﬁt@&\rng’gﬂgﬁgké?gé\ﬁ?fgg?l e%?ﬂ%g%g%a@pi ?I?@ear ed and
t he sol vent (MaSOub fidgred epdthecolvenievaseypppieted. 3Bigld: UAS8 i mt¢rmediatpys col um

chromat ogr apgyspver silica gel (eluent: CH2O 2/CH3OH 99/1; 15-40 m). The

pure fracti qgi)ﬁ%)/g{raﬁpigé{n%g tg d the solvent was evaporated. Yield: | Ig
Q R

(16% of int A3 Preparation of intermediate 4 F O 15 A
m xture of 1 et hanone (0.195 nol), fornal dehyde (0.235 nol)
and NH(CH3) 2. in ethanol (300m) and HClL conc. (Im) was
stirred and reflPuxed oveérnrght, then brought to roomtenperature. The

preci pi t at e Nagxifde Jromee.020 Wadhed 19-8Broidaaiand (ot 61 ROTHE (EmiRifer | ayer
was evapor at ed. Tlng resi due (E/as t aken u(g‘?ddn di et % ether. The precipitate
was fil t er et apersilitredfon  Qpppteseihgp pocleffo 300 MTIRETAMI s fracti on was
taken up i n GR&OBIM&ARYIsiEne (QOGICnp]) tvat eddeds The stiedrevwdststirréd@Godmand dri ed.
Yield: 18.84g (4990 Rf 36 MiGEEH &hikich of B¥ARh&nyenzene (0.025 mol) in THF
(25 ml) was added dropwise at 5°C for 90 minutes. The mixture was stirred at 0°C for
10 2 hours. A solution of intermediate 5 (prepared according to A4.a) (0.021 mol) in THF
(75 ml) was added. Pd(PPhs)4 (0.0008 mol) was added. The mixture was stirred and
refluxed for 2 hours, then cooled to room temperature, poured out into NH4C1 10% and
extracted with EtOAc. The organic layer was washed with H,0, then with satured
NaCl, dried (MgSQ,), filtered, and the solvent was evaporated. The residue (12 g) was
15  purified by column chromatography over silica gel (¢luent: cyclohexane/CH,Cl, 50/50;

O phen

20-45um). Two fractions were collected and the solvent was evaporated. Yield of the
second fraction: 2.5 g of intermediate 6.

Example AS
a. Preparation of intermediate 7

OH
&
N Cl

20  »-BuLi (1.6 M) (0.066 mol) was added dropwise at —50°C to a mixture of 6-bromo-2-
chloro-3-ethylquinoline (0.055 mol) in THF (150 ml). The mixture was stirred at —
50°C for 1 hour. A solution of benzaldehyde (0.066 mol) in THF (70 ml) was added at
—70°C. The mixture was stirred at —70°C for 1 hour, poured out into H,O at 0°C and
extracted with EtOAc. The organic layer was separated, dried (MgSQ.), filtered, and

25  the solvent was evaporated. The residue (15 g) was crystallized from DIPE/iPrOH. The
precipitate was filtered off and dried. Yield: 7.6 g of intermediate 7 (46%).



a. Preparation of intermediate 5 Br N Cl1 A m xture of

6- br ono- 2( 1H) - qui nol i none (0.089 nol) in POC13 (55 m) was stirred at 25
60C overnight, then at 100C for 3 hours and the sol vent was evaporated. The
resi due WO 2007/ 014941 PCT/ EP2006/ 064858 -37 was taken up in CH2Cl2, poured
out into |we® met@sg4ibasified with NHA014 concentrated, PET/IEPENE4838er celite
and extracted with CH2Cl 2. The organic lygyer was separated, dried (MSH),
filtered and the sol vent was evaporated. Yield: 14.5g of internediate 5
(67% . b. Preparation of internmediate 6 Br \ \ / N 5 A mxture of Zn
(0.029 nol) and 1, 2-di bronoethane (0.001 nol) in THE (6 mM) was stirred and
refl uxed forb]lﬁeparaumwef,mtemdlamo&l ed to roomtenperature.

Chl orotri nmet hy 1™l ) was added. The mi xture was stirred at room
tenperature f A sol ution of brononethyl benzene (0.025 nol) in
THE (25 m) PWge at 5C for 90 m nutes. The m xture was

ccording o A 61{9%389%9&%? Corgflizcliatl o RS 64300 TN 2° 0. 005
nol ) was added)) ailfd]@Fsﬁ?QOHr(@ Z\Aalsolbml GHAd @A mI) was stixeed af womemperatire fohen

cool ed to romﬁ&r%m&%am pmyrﬁ&nﬂytvag SlAcbbih Aiftaanthe Bicsiad with

Et OAc. The organic | ) en vmt
(MySO4), fil V8t sgarale vashe %tﬁ@ d)ﬁ”é’ Fa{néalesrpﬁbsq@ ﬁ{i%refé s was 15
purified Hy sodvantwasbvapomtedg Taphasidue €8 g)SWahs pueifige by é@lhﬂﬁlthromatography

cyel ohexanel HRCHR, 50/ 297 4Rhye N0 IR LORF E" PRl RGLE BRA L e

sol vent was evapor ate second’ nter medi at e
6. Exanpl e A®lgctepprpiieaolvent vis evenosatere dYiglds 378 g ofFinkrigediag 8r(6@@me( 1.6 M
(0.066 nol) g\@:@)_added dropwi se at -50C to a m xture of 6-brono-2-

chl oro-3-ethyl quinoline (0.055 nol) in THE (150 m ). The m xture was stirred
at -

10 Example A6
a. Preparation of intermediate 9

@ >

Z

N N Cl
OH

n-Butyl lithium (0.055 mol) was added slowly at —70°C to a mixture of 7-bromo-2-
chloro-3-ethylquinoline (0.037 mol) in THF (100 ml) under N, flow. The mixture was
stirred for 2 hours, then a solution of benzaldehyde (0.055 mol) in THF (55 ml) was
added. The mixture was stirred for 3 hours, water was added at —20°C and the mixture
15 was extracted with EtOAc. The organic layer was separated, dried over magnesium
sulfate, filtered and the solvent was evaporated. The residue (12.2 g) was purified by
column chromatography over silica gel (eluent : cyclohexane/AcOEt 80/20 ; 15-40um).
The pure fractions were collected and the solvent was evaporated. Yield: 6.1 g of
intermediate 9 (56%).
20
b. Preparation of intermediate 10

@ /O\/\/E\
=
b N Cl

A mixture of intermediate 9 (prepared according to A6.a) (0.0205 mol), Et;SiH (0.205
mol) and CF;COOH (0.205 mol) in CH,Cl, (300 ml) was stirred at room temperature
for 7 days. H,O was added. The mixture was extracted with CH,Cl,. The organic layer
was separated, washed with K,CO; 10%, dried over magnesium sulfate, filtered and the
25  solvent was evaporated. The residue (7.1 g) was purified by column chromatography



50C for 1 hour. A solution of benzal dehyde (0.066 nmol) in THE (70 m) was
added at 70C. The m xture was stirred at -70C for 1 hour, poured out into
H20 at OC and extracted with Et QAc. The organic |ayer was separated, dried
(MS™), filtered, and 25 the solvent was evaporated. The residue (15 g) was
crystal | i pasldot/ormdd PE/i PrOH. The precipitate was fil trermab2abfocapgd dri ed.
Yield: 7.6 g of internediate 7 (46% . V3 20071014941 PCTI EP2006/ 064858 - 38-
b. Preparation of internmediate 8 N C1L A mixture of internediate? (prepared
according to A5.a) (0.021 nol), Et3SiH (0.21 nol) and CF3000H (0.21 nol) in
CH2C12 (100 m}) was stirred at roomtenperature for 3 days. H20 was added.
Thehanturﬁo%&&ﬂﬁ%@ﬁH@heduw@ﬂbh@hﬁﬂ&EOEﬂhﬁSoﬂg??h&ﬂfﬂ%gmneﬁﬂﬁkﬁeg@ﬂﬁted,
washed wit 0 i ) i i and the 5
sor vent vs BTEsgeRt e SHeBe B p TR LY Srtefimeitarg R B0
chromat ography over silica gel (eluent : cycl ohexane/ AcOEt 95/5 ; 15-40
pm . The pulzampkadd ons were collected and the sol vent was evapor at ed.
Yield : 3.8_.¢ i, & i 64% mp.: 66C). 10 Exanple A6 a.
Preparationab%gﬁﬁ?@%ﬁgg?%?@&gﬂgﬁéC1 OH n-Butyl lithium (0.055 nol) was
added slowy at -70 9 a m xture of 7-brono-2- chloro-3-ethyl quinoline
(0.037 nol) in THE X180 m ) under N2 flow. The m xture was stirred for 2
hours, then a solutidn of benzal dehyde (0.055 nol) in THE (55 m) was
added. The mB P WSy, Sstirred for 3 hours, water was added at -20C and the
m xture 15 was § d wth Et CAc. The organic |ayer was separated, dried
. > .
over nmagnesi um afe>~cfiltered and the sol vent was evaporated. The
residue (12.2 g) Was purified by colum chromatography over silica gel
(el uent C e/ AcOEt 80/ 20 ; 15-40nm). The pure fractions were
col | ected any e solvent was evaporated. Yield: 6.1 g of internediate 9
(5699 . 20 b. Preparation of intermediate 10 (Lax,

5  n-Butyl lithium (0.0090 mol) was added slowly at —20°C to a mixture of 2,2,6,6-
tetramethylpiperidine (0.0090 mol) in THF (15 mL) under N, flow. The mixture was
stirred for 20 minutes, then cooled to —70°C. A solution of 6-bromo-2-chloro-4-
phenylquinoline (0.0060 mol) in THF (40 mL) was added. The mixture was stirred for
1 hour. A solution of benzaldehyde (0.0090 mol) in THF (15 ml) was added. The

10  mixture was stirred for 1 hour at —70°C then 3 hours at room temperature. H,O was
added. The mixture was extracted with EtOAc. The organic layer was separated, dried
over magnesium sulfate, filtered and the solvent was evaporated. The residue (3.0 g)
was purified by column chromatography over silica gel (eluent : cyclohexane/AcOEt :
95/5; 15-40pm). The pure fractions were collected and the solvent was evaporated.

15  Yield: 1.8 g of intermediate 11 (71%).

b. Preparation of intermediate 12

A mixture of intermediate 11 (prepared according to A7.a) (0.0042 mol), Et;SiH
(0.0424 mol) and CF;COOH (0.0424 mol) in CH,Cl, (100 ml) was stirred at room
temperature for 24 hours. H,O was added. The mixture was extracted with CH,Cl.



A mxture of internediate 9 (prepared according to A6.a) (0.0205 nol),
Et3SiH (0.205 nol) and CP3000FI (0.205 nol) in CH2C12 (300 ml) was stirred
at roomtenperature for 7 days. H20O was added. The m xture was extracted

wi th CH2C12. The organic |layer was separated, washed with K2C03 10% dried
over maghesdum7awiskiat e, filtered and the 25 sol vent waspewepmi@icdsss The
residue (7.1 g) was purified by colum g@ronatography WO 2007/ 014941

PCT/ EP2006/ 064858 -39 over silica gel (eluent : cycl ohexane/ AcCEt 95/5 ;
15-40 m. The pure fractions were collected and the solvent was evaporat ed.
Yield: 4.8 g of internediate 10 (83% . Exanple A7 a. Preparation of

i nt er medi at eTHelorgdiic lajés wasGkpdvated, Buikydd with KiCOa 096,120 oked haghesiviadded sl owl y

at -20Cto ] xt - ylpiperj di 0.0090 nol) in THE
(15 ) undgsru %’ ﬁllﬁeg%&npﬁggfsﬁ%%ﬁ?}gg\%\%@ﬁ}setl&i rTrﬁ)1 85@ (‘)Jg(ggg%wﬁf]fré@tffﬂ?ﬂ%en cool ed
to -70C. A skemiDIBR. dhe prepipgate was ilfergd offand griehyieldi %66 g o€ int@medie® 120l ) i n
THE (40 nl) 8%, adderhiedhe m xture was stirred for 1 hour. A solution of
benzal dehyyde (0.0090 nol) in THE (15 nm) was added. The 10 mi xture was
stirred for 1 hour at -70C then 3 hours at roomtenperature. H20 was added.
The m xture mgiﬁcﬁﬁact ed with Et OAc. The organic | ayer was separated, dried
over magnesi a)/Pr&patdtiah @f idtéregiaed3and t he sol vent was evaporated. The residue
(3.0 g was purified b ol umm chromat ography over silica gel (eluent
cycl ohexane/ AcOEt : 9 15-40m). The pure fractions were collected and
t he solvent was evaporat®&d. 15 Yield: 1.8 g of internediate 11 (71%. b.
Preparation of intesesedilate;12 Br CL A m xture of internediate 11 (prepared
according to A7.,@ 004% nol), Et3SiH (0.0424 nol) and CF3000H (0. 0424

F s stirred at room tenperature for 24 hours. H20
xtracted with CH2C12. it WO 2007/014941

Intermediate 13

Br
N==

\0 N\ /

A mixture of deoxybenzoin (1 mmol), (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

10  temperature and 2 ml of H;O and 10 ml of CH,Cl, were added. The layers were
separated (Extralute) and the separated organic layer was concentrated in vacuo. The
residue was purified by HPLC on RP with NH4HCOs-buffer. The product fractions
were collected and the solvent was evaporated. Yield : intermediate 13.

b) Preparation of intermediate 14

Intermediate 14
15 Intermediate 13 (0.000466 mol) was dissolved in THF (3 ml) and a solution of
allylmagnesium bromide (1M in Et,0, 1 mmol) was added. After stirring for 2 hours at

room temperature, 2 ml saturated NH4Cl solution was added and stirring was continued
for 1 hour. The mixture was extracted with CH,Cl,, the layers were separated on



-40 The organic | ayer was separated, washed with K2CO3 10% dried over
magnesi um sulfate, filtered and the sol vent was evaporated. The residue
(1.3 g was crystallized fromD PE. The precipitate was filtered off and
dried. Yield: 0.66 g of internmediate 12 (38% mp.: 121C) 5 Exanple A8 a)
Pr epar at i omoabo7iomdoer nedi ate 13 0 N Internedi ate 13 RrrA/RP2bA6es58T
deoxybenzoin (1 nmml), (1 nmol), XPHOS (9. 08 nmol ), palladiumdiacetate
(0.04 muol ), cesiumcarbonate (2 nmml) in xylene (4 m) was flushed with N2
and heated at 145C for 20 hours. The reaction was cooled to room 10
tenperature and 2 m of H20 and 10 ml of CH2Cl2 were added. The |ayers were
separ at ed ( Extmbtednd)thaoganih taysepay @heohtrated dmvarub.diferresidis waspneified by ed i n
vacuo. The irFhe b HOR-huff er. The
product fracti onng&%%véb 3 H% ?%lﬁe@srbgs\few Oz‘lﬁfe%vapolra%t ed. Yield :

i nternedi ate 13 b) Preparation of |nterrred| ate 14 AN \O Internediate 14 15
| nt er medi at eB.1Pxegamtion@d s final gompounds ssol ved in THE (3 m) and a sol ution of
al Iyl magnesi um bromide (1IMin Et20, 1 nmol) was added. After stirring for 2
hours at 5 r doempla®brature, 2 M saturated NH4C sol ution was added and
stirring V\B.Sprglgu‘ﬁﬁdﬁuﬂ‘(éomf)@[ndll dHAWompdiagi 41 Xt ure was extracted with CHO 2,
the | ayers we epakat ed on WO 2007/ 014941 PCTI EP2006/ 064858 -41 extral ute
and the organi dhcentrated in vacuo. The residue was purified by
HPLC on RP wit ~Yield : 0.053 g (17 % of internediate 14.

B. Preparation of the fijnal corrp&'unds 5 Exanpl e BI

Compound 1 (dia A)
Compound 4 (dia B)

n-BuLi 1.6M (0.0072 mol) was added at -20°C to a mixture of N-(1-methylethyl)-2-
propanamine.hydrochloride (1:1) (0.0071 mol) in THF (25ml) under nitrogen stream.
The mixture was stirred for 20 minutes then cooled to -70°C. A solution of
intermediate 3 (0.0061 mol) in THF (5ml) was added. The mixture was stirred for 2

10 hours. A solution of intermediate 4 (0.0061 mol) in THF (5ml) was added at -70°C.
The mixture was stirred at -70°C for 3 hours. NH4Cl 10% was added. The mixture was
extracted with EtOAc. The organic layer was separated, dried (MgSQ,), filtered, and
the solvent was evaporated. The residue (3.4g) was purified by column chromatography
over silica gel (eluent: CH,Cl,/CH3;0H/NH4OH 97/3/0.1; 15-40um). Two fractions

15  were collected and the solvent was evaporated. The first residue (0.9 g) was crystallized
from diisopropyl ether. The precipitate was filtered off and dried. Yield : 0.49 g of
compound 1 (diastereoisomer A) ( m.p.: 136°C). The second residue (0.79 g) was
crystallized from diisopropyl ether. The precipitate was filtered off and dried. Yield :
0.105 g of compound 4 (diastereoisomer B) (m.p.: 179°C).

20



Preparati on of conmpound 1 and conpound 4 Br \ \ OH N Conmpound 1 (dia A)
Compound 4 (dia B) n-BuLi 1.6M (0.0072 nol) was added at -20C to a m xture
of N-(1-nethylethyl)-2- propanam ne. hydrochloride (1:1) (0.0071 nol) in THP
(25nl) under nitrogen stream The m xture was stirred for 20 m nutes then
cool ed to woQ@7/0a49ol uti on of internediate 3 (0.0061 nedy/EPIvOGIdERSESML) was
added. The m xture was stirred for 2 104h0urs. A solution of internediate 4
(0.0061 nmol) in THE (5m) was added at -70C. The mixture was stirred at
-70C for 3 hours. NH4O 10% was added. The m xture was extracted with
Et OAc. The organic |ayer was separated, dried (MSO4), filtered, and the
sol vent was Exsapde B2ed. The residue (3.4g) was purified by colum
, r ( CH2C12/ CH3OH NH4AOH 97/ 3/ 0. 1;
m&%ﬁcﬁ%b%?&%g@%&g%ﬁbgzte and the sol vent was evaporated. The
Was cPiistallized fromdiisopropyl ether. The
z h._apd d,pled Yield : 0.49 g of conpound 1

: N The second residue (0.79 g) was

first residue (u
preci pitate was
(di ast er eoi soner

crystallized from di i-sQy ' er The precipitate was filtered off and
dried. Yield : . nd 4 (diastereoisoner B) (mp.: 179C). 20
WO 2007/ 014941 PCT/ -42- Exanple B2 Preparation of conpound 2

and conmpound 3 Br OH N N~ Compound 2 (dia A) Conmpound 3 (dia B) n-BuLi
1.6M (0.0072 ol ) g@podddeshdropwi se at -20C to a sol ution of N-(1-
met hyl et hyl ) - 2- prqp;;?,maurnd@ ahy)drochl oride (1:1) (0.0071 nol) in THE (25 m)

under nltro nstre was stirred for 20 m nutes. Then cool ed
to -70C . g uL1 1 6Ma(rl 0.007 E mon)qwas dged dropwise at -20°C to a solution of N-(1-

methylethyl)-2-propanamme.hydrochlor1de (1:1) (0.0071 mol) in THF (25 ml) under
nitrogen stream. The mixture was stirred for 20 minutes. Then cooled to -70°C . A

5  solution of intermediate 3 (0.0061 mol) in THF (5 ml) was added. The mixture was
stirred for 2 hours. A solution of 3-(dimethylamino)-1-(1-naphthalenyl)-1-propanone
(0.0062 mol) in THF (5ml) was added at -70°C. The mixture was stirred at -70°C for 3
hours. NH4Cl 10% was added. The mixture was extracted with EtOAc. The organic
layer was separated, dried (MgSOQ,), filtered, and the solvent was evaporated. The

10  residue (4 g) was purified by column chromatography over silica gel (eluent:
CH,C1,/CH;0H/NH,OH 97/3/0.1; 15-40um). Two fractions were collected and the
solvent was evaporated. The first residue (0.61 g) was crystallized from DIPE. The
precipitate was filtered off and dried. Yield: 0.303 g of compound 2 (diastereoisomer
A) (m.p. 143°C). The second residue (0.56 g) was purified by column chromatography

15  oversilica gel (eluent : CH,CL/CH30H 98/2). The pure fractions were collected and
the solvent was evaporated. Yield : 0.104 g of compound 3 (diastereoisomer B) (m.p. :
69°C).



5 solution of internediate 3 (0.0061 nol) in THE (5 m) was added. The
m xture was stirred for 2 hours. A solution of
3- (di net hyl am no) - 1- (1- napht hal enyl ) - 1- propanone (0.0062 nol) in THF (5ml)
was added at -70C. The mixture was stirred at -70C for 3 hours. NH4Cl 10%
was added. woheominxgdur e was extracted with Et OAc. The or ganiEe2006/664858 was
separated, dried (MySO4), filtered, and.jzbe solvent was evaporated. The 10
residue (4 g) was purified by colum chromat ography over silica gel (eluent:
CH2C12/ CH3OH NH4OH 97/3/0.1; 15-40m. Two fractions were collected and the
sol vent was evaporated. The first residue (0.61 g) was crystallized from
DIPE. The pEemnpeBate was filtered off and dried. Yield: 0.303 g of
conmpound 2 (¢ i C). The second residue (0.56 g) was
purified by gllS %ﬁﬁﬁéfﬂj%%?%%%ﬁ{/&{%ogﬁé silica gel (eluent : CH2Cl 2/ CH30H
98/ 2). The pure fractions were collected and the solvent was evapor at ed.
Yield : 0.104 g of conpound 3y(dkastereoi soner B) (mp. 69C). WO
2007/ 014941 P&T/ ER20Q . 43- Exanpl e B3 Preparation of compound 5 and
conpound 6 C ! NiT O fpounid 5 (dia A) Conpound 6 (dia B) n-Butyl
l'ithium (0.013 nyl g owy at -20C to a m xture of diisopropyl
am ne (0.013 nfpol) i Lo nder N2 flow. The m xture was stirred for
20 5 mi nutes, 'then cool 0 -70C." A solution of internediate 8 (0.0106 nol)
in TIITF (20 nL) was ad The m xture was stirred for 1 hour. A solution
of 3-(di nethyl am no) - 1- napht hal enyl )- 1-propanone (0.013 noll in TIIF
(10 nmL) was added. The m xture was stirred for 2 hours. H20 was added. The
m xture was extra&PeRPuid R@akt OAc. The organic |ayer was separated, dried
over magnesi um sulCearoend § @rBered and the sol vent was 10 evaporated. The
residue (5.5 g) was purified by colum chromatography over silica gel
(eluent : CH2C12/MNeOH 99/1 ; 15-40 .. Two fr ions were collected and the
sol vent was™ %%ﬁ%zgofﬁ @Pé:waé.ag‘gddl%"f%@b_r@géﬁ%a?lftﬂfeé’sfldélﬁ%‘?@’ mer A)
(3% M+ = Sfifine (6013 ol G THR(SOmL) ugded N, dowpBhuwixbure ciaa stireedefor 30ner B) (1%
MH+ = 509 aninu?es?éﬁn cooled to —70°C. A solution of intermediate 8 (0.0106 mol) in THF (20

mL) was added. The mixture was stirred for 1 hour. A solution of 3-(dimethylamino)-1-

(1-naphthalenyl)- 1-propanone (0.013 mol) in THF (10 mL) was added. The mixture

was stirred for 2 hours. H,O was added. The mixture was extracted with EtOAc. The

organic layer was separated, dried over magnesium sulfate, filtered and the solvent was

10  evaporated. The residue (5.5 g) was purified by column chromatography over silica gel
(eluent : CH,Cl,/MeOH 99/1 ; 15-40um). Two fractions were collected and the solvent
was evaporated. Yield: 0.33 g of compound 5 (diastereoisomer A) (3%, MH+ = 509,
Rt: 5.46) and 0.11 g of compound 6 (diastereoisomer B) (1%, MH+ = 509, Rt: 5.58).




11 WO 2007/ 0t 4941 PCT/ EP2006/ 064858 -44 Fol | om ng conpound was prepared
according to the above procedure. The purification of the residue (*) is

i ndi cated because different fromthe above-described purification. The
residue (5.4 g) was purified by F F colum chromat ography over silica d
NETT \ 1 tvasbr¢abaent : CH2C12/ CH30H 98/ 2; 15-40n). Thecpwreoknessd ons wer e
/ N conmpound 11 collected and the solvegnt was OH evaporated. Yield: 0.17 g
of conpound 13 (m xture of Conpound 11 (WB 45/55) di astereoi somrer A and

di ast ereoi somer B: 45/55) (3% M+i- = 495 R: 5.23). 5 Exanple B4
Preparation of compound 7 and 8 CI NFIN oil G Conpound 7

(di ast er eoi Fonmwinfcompomdovasrépatediaacirding a the abaveProcedidet The pudification (0. 0043

ol ) i THECT 16 el ke odhs e i L ARORTBR b G OTIE

then cooled to -70C. A solution of internediate 10 (prepared according to

A6.b) (0.0036 nol) i N THfedidd ()e) WAS p@disiRihy The mixture was stirned for 2
hours. A 1D sol ution |of 3- (di_net hngam' no‘)-lggl_-

(0.0043 nol) in THE |CPHTH SIroBAOZaREPVerHlcay

a)

”

nour s.

H20 was adfed. The rigel @heniv@IL,ERICIROTEAR/Y t h was
separated, |dried over| ,mpgnesium sulfate filte
evapor at ed|{ The resi cule5 Etgl)m%( Llrl.ﬂgplér)%ﬁfa\;gvél%ﬂs%err%fi hphy

over sili cacgmepoupd(lligreollectedban@iipesodyent @y NH4 OH
fractions pere coll eqt&gh@NEd.t PRId: 0.17 g of

compound 13 (mixture of

Compound 11 (A/B 45/55)

diastereoisomer A and
diastereoisomer B: 45/55) (3%, MH+
=495, Rt: 5.23).

5 Example B4
Preparation of compound 7 and 8

Compound 7 (diastereoisomer A)
Compound 8 (diastereoisomer B)

n-Butyl lithium (0.0043 mol) was added slowly at —~20°C to a mixture of diisopropyl
amine (0.0043 mol) in THF (10 ml) under N; flow. The mixture was stirred for 20
minutes, then cooled to —70°C. A solution of intermediate 10 (prepared according to
A6.b) (0.0036 mol) in THF (10 ml) was added. The mixture was stirred for 2 hours. A

10  solution of 3-(dimethylamino)-1-(1-naphthalenyl)-1-propanone (0.0043 mol) in THF
(10 ml) was added. The mixture was stirred for 2 hours. H,O was added. The
mixture was extracted with EtOAc. The organic layer was separated, dried over
magnesium sulfate, filtered and the solvent was evaporated. The residue (*) (1.8 g)
was purified by column chromatography over silica gel (eluent :

15 CH,;Cl/MeOH/NH4OH 98/2/0.2 ; 15-40um). Two fractions were collected and the
solvent was evaporated. Yield: 0.17 g of fraction 1 and 0.15 g of fraction 2. Fraction
1 was crystallized from MeOH. The precipitate was filtered off and dried. Yield:
0.082 g of compound 7 (5%, diastereoisomer A). Fraction 2 was purified by column




sol vent was evaporated. Yield: 0.17 g of fraction | and 0.15 g of fraction
2. Fraction | was crystallized fromMOH The precipitate was filtered off
and dried. Yield: F 0.082 g of conpound 7 (5% diastereoisoner A). Fraction
2 was purified by colum WO 2007/014941 PCT/ EP2006/ 064858 - 45

chr omat ogrve@boo70west silica gel (eluent : CH2C12/ MeOH 9RN1ZEr2i@04435) . The
pure fractions were collected and the g&lvent was evaporated. Yield: 0.13 g
of conpound 8 (7% diastereoisoner B, M+ = 509, Rt: 5.58). 5 Follow ng
conpounds were prepared according to the above procedure. The purification
of the residue (*) is indicated because different fromthe above-descri bed
puri fi cat i orhrohiaeogrgshydwer dilica®eblelwas: @ilyGli/Me@Hb¥8/2¢ b5-d40pmy iTmelpsateogr aphy
over silica ( wer e
col | ected anfrc?g’% V% gée]ﬁfte\g\:‘ngé%l\%} ora“éag%%%mr#édlgg@g)a% 61%&5”81 42 g of
ci x ~ conﬁZ)éndnagerama@m@rr%de% 09Ath5658’Dract| on 2 and 0. 31 g (18% of
conpound 9 Li conpound 10 (di astereoi soner 495 Rt: Conpound 10
(di ast ereoi Fraction, | I i zed Conmpound 9
(di ast er doi ?éﬁ&vm@)wm@%%ﬂwwem%%m@wem?ﬁ%& e PP Peand dr i ed.
Yi el d: 0. 22 pyrifitatioca @fteuaside0 *f dnmhd:awMamaﬂrffaﬁent froin3%e abovp-desctHBoL) .
Exanpl e B5 Bﬁlﬁﬁ@ﬁ'ﬁhi on of corrpound 12 H N Corrpound 12 10 A m xture of

1 +. jaYaValiKa¥ = e Y a¥Ya¥ali al = ml AV
i nternedi a T (R AVAVE v ||U|(61, crret ||y| afe \u DU TITZo 1101

(0. 000005 Fal), | r ( cod)| AbEgesidye 1.9 ghwey puriledtivhos| (0. 02 nmmo

column chromatography over silica
gel (eluent: CH,Cl,/MeOH: 99/1; 15-
40um). Two fractions were collected

Dl [ AN 2N 4
N (€Ot o4

mol ) in THE

and the solvent was evaporated.

Yield: Fraction 1 : 0.42 g of /\]I\/\Il
compound 9 diastereoisomer A and fraction 2 : oo
and 0.31 g (18%) of compound 9
compound 10 (diastereoisomer B, MH+ =495, Rt: Compound 10 (diastereoisomer A)

5.8). Fraction 1 was crystallized from Compound 9 (diastereoisomer B)

CH30H. The precipitate was filtered
off and dried. Yield: 0.22 g of
compound 10 (diastereoisomer A)
(13%; m.p.: 185°C).

Example BS
Preparation of compound 12

Compound 12
10 A mixture of intermediate 14 (0.000125 mol), dimethylamine (0.000125 mol),
Rh(cod),BF4 (0.000005 mol), Ir(cod):BF4 (0.01 mmol), Xantphos (0.02 mmol) in THF
(15 ml) and MeOH (15 ml) under CO (7atm) and H, (33atm) were heated in an
autoclave at 100°C for 48 hours. After cooling, the reaction mixture was concentrated



(15 M) and McOH (15 m) under CO (7atm and H2 (33atn) were heated in an
autocl ave at 100C for 48 hours. After cooling, the reaction m xture was
concentrated WO 2007/ 014941 PCTI EP2006/ 064858 -46 in vacuo. The residue was
di ssolved in CH2C12 and the solution was filtered through a Silica SCX
colum (| S0 2B DRAO-C) to catch the conpound. The col wor/EmEscwasted wth
CH2C12/ MeCH : 90/ 10 and the product wasggel eased with CH2C12- McOH NH3

70/ 30. The solution was concentrated and the residue was purified by HPLC on
RP 5 with NHAHCO3-buffer. The product fractions were collected and the
solvent was evaporated. Yield : conpound 12 (dia A/dia B 19/81) (MH = 483,
Rt: 6.42). dxvacul. Terpsdduwdwasigsdlvad & QHzClBandGhG Solut{dd-wasTiletd thidoph 6. 17)  was

prepared accogdi ) ) i 10 C
Aoyt cal e Ase bR 16F 1050 EFBRaRH ARBd The SHIRANS wihed 1, (L 4
chr omat ogr aptith G/ MePbt 1 30 Hbandythe profncs waprealenserswitle CE2GLddeQHINE ar e

descr ldbed bglomy.- Tﬂ'é%hdﬁh&aafirce?ceﬂﬁitb&ﬁrﬂihl {afbgfﬁ%@lw%s ﬁu&fliﬁéd%&’miﬁm@g%lgg al( Vat )
procedure ,4. r adi S pplie n nce ers
Dyt em ¢ns i NTie-Bod B mtie ok o ione blRied apd RO o or - and
DAD det ect orevageraed. f Yishd tdospoomd Ihfdiavksliasip19/81) (M he 483, Retad).or. MS
detectors were configured with an 20 el ectrospray ionization source. The
capillary needl e voltage was 3 kV and the~source tenperature was mai ntained
at 100 C on the LCT (Tine of Flight-Z-spr mass spectroneter from Waters)
and 3.15 kV and 110 C on the ZQ (sinpleg ¥i pole- Z- spray nmass
spectroneter from Waters). Nitrogen as™tfie nebulizer gas. Data
acquisition was performed with a b omass MassLynx- Qpenl ynx data

system 25 Gampered 1ptdicAdlia B 38/6fhe HPLC gradi ent &ElsagpP.iRed6by) an

Alliance HT \{QRnolaBlctding YO he BeHss HEEHRW abBle for S44ApAMAARY PUNP Wi th
degasserlb an aut osanpler, a colum oven (set at 40 C) and
C. Analytical methods
The mass of the compounds was recorded with LCMS (liquid chromatography mass
spectrometry). Three methods were used which are described below. The data are
gathered in Table 1 below.
15

General procedure A

The HPLC gradient was supplied by an Alliance HT 2795 (Waters) system consisting
of a quaternary pump with degasser, an autosampler, and DAD detector. Flow from the
column was split to the MS detector. MS detectors were configured with an
20  electrospray ionization source. The capillary needle voltage was 3 kV and the source
temperature was maintained at 100 °C on the LCT (Time of Flight-Z-spray mass
spectrometer from Waters) and 3.15 kV and 110 °C on the ZQ (simple quadripole- Z-
spray mass spectrometer from Waters). Nitrogen was used as the nebulizer gas. Data
acquisition was performed with a Waters-Micromass MassLynx-Openlynx data system.
25
General procedure B

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

30 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.



DAD detector. Flow fromthe colum was split to the M5 detector. M
detectors were 30 configured with an el ectrospray ionization source. Mss
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 tenmpeymbudoMmas nmai ntained at 140 C, Nitrogen wesTuPedsasisishe
nebul i zer gas. Data acquisition was perfgrmed with a Waters- M cromass
MassLynx- Openl ynx data system WD 2007/014941 PCT/ EP2006/ 064858 -47-
LCVS-nmethod 1 In addition to general procedure A LCMS analysis was carried
out (electrospray 5 ionization in positive node, scanning node from 100 to
900 armu) on a Kromasil C18 colum (Interchim Mntlugon, FR, 5 m 4.6 x 150
with a flowrate of 1 m/mnute. Two nobil e phases (nobil e phase A
301/0 6.5nmM anmoni um acetate + 40% acetonitrile + 30%formc acid (2m/1);
mobi | e phase B: 1DOMSamethediltrile) were enployed to run a gradient

Cond'tt' 0{1 f;g{&dcsﬁ%n%@eﬁéﬁlpl?d@uﬁ%t@LW§Q& st Wik Arridd : gviécﬁ% O%B for 5
m nut es 0.,A | n 3, m nutes Wi

m nut es. CIV@“F@P%HIPZ’SFW%‘MH%C@H“’%@&)‘“ ‘?IEIIBQF%@&PH?‘@O a(‘kr Ahégz? ysi s was
carried out celumeatndschimyMontlugon, FRf § am, 4.6 x0id0nppwith b flewaard afégat i ve

(pul sed) nod i ) n ol um

(Mot or chim - TARERES o B oies @pbiEhalf) 30076 Snft SMS RGO,

m / mi nut e. m@%rasmménlpﬁa?@&sfommcnde(2p%)s@omleB@%B EQAVP acatortillaivesc et at e +
300/2 ac et On: t gefnb% yad ¥ fa%fdﬂiétﬁt 86tidstion3rokh 1«)0 %[VQlPdr' 13@%&6 160% 31910% At
acetonitrjle) were 0 o _run nt, condi ti on or

50 nut &b omingey BUh Bators miwes 101809 B Taink eoing SeAubREe $ih 490 % ot e
for 4 m nutes fot DniifMte€o A at 0.8nll/mnute in 3 mnutes, and reequilibrate
with 100 %A for 1.5 mnute. LCMS-nethod 3 25 In addition to the general

procedure B: Reversed phase HPLC was carried out on an Xterra M5 O 8
colum (3.5 mm 4LEMS-methodd) with a flowrate of 1.6 m/min. Three nobile

phg_sles ( hrmbl hﬁg&hﬁao@enééiﬁr@&dwﬁamms Hﬁ@fs‘i’st@zls%ﬁi‘heﬁl ot Bd@kRsirhy 1 | €;
b e plese, G R L o e Plaie € JeTatel g Sy o ron
m nut es, to on%Kromasil C18 column (Interchim, Montlugon, FR; 3.5 pm, 4 6 x 100 mm) with a

flow rate of 0.8 ml/minute. Two mobile phases (mobile phase A: 35% 6.5mM

ammonium acetate + 30% acetonitrile + 35% formic acid (2ml/1); mobile phase B:

100% acetonitrile) were employed to run a gradient condition from 100 % A for 1

20 minute to 100% B in 4 minutes, 100% B at a flow rate of 1.2 ml/minute for 4 minutes
to 100 % A at 0.8ml/minute in 3 minutes, and reequilibrate with 100 % A for 1.5

minute.

LCMS-method 3
25 In addition to the general procedure B: Reversed phase HPLC was carried out on an
Xterra MS C18 column (3.5 mm, 4.6 x 100 mm) with a flow rate of 1.6 ml/min. Three
mobile phases (mobile phase A: 95% 25 mM ammoniumacetate + 5 % acetonitrile;

mobile phase B: acetonitrile; mobile phase C: methanol) were employed to run a

gradient condition from 100 % A to 1 % A, 49 % B and 50 % C in 6.5 minutes, to 1 %
30 A and 99 % B in 1 minute and hold these conditions for 1 minute and reequilibrate with

100 % A for 1.5 minutes. An injection volume of 10 p1l was used. Cone voltage was

10 V for positive ionization mode and 20 V for negative ionization mode.

35



30 A and 99 %B in 1 mnute and hold these conditions for 1 m nute and
reequilibrate with 100 %A for 1.5 mnutes. An injection volune of 10 | was
used. Cone voltage was 10 V for positive ionization node and 20 V for
negative ionization node. 35 WD 2007/014941 PCT/ EP2006/ 064858 -48 Table 1
. LCVB par aviy 2qpeakio{ivH+) and LCMS net hod used M+ LCVS pdayepredsheass Conmpound
7 509 1 Conpound 8 509 1 Conpound 9 4952 Conpound 11 495 1 Conpound 5
509 1 Compound 6 509 1 Conpound 12 483 Compound 13 469 3
Phar macol ogi cal exanples 5 Preparation of bacterial suspensions for
susceptibility testing: The bacteria used in this study were grown overni ght
in flasks coffableri:IgCNMBQateht pduki €M) aill hCMS BethdbdudeBect on Di cki nson - cat.
no. 275730) in sterile de-ionized water, wth shaking, at 37 C. Stocks (0.5
m/tube) were “torcd at—F—C—untH—use—Bacteria titrations were perforned
in mcrotiter tes and ccldﬂﬁ}fordiﬂésurits (CFUs) were 10 determined. In
general , an in 1 um | evel |of apprOXhaﬁ&§|y 100 CFUs was used for
suscepti bility[testing._ And bacterfat _sSusgeptibility testing: 1C99
determ nation | fPEPOHNGT o g1 aPBY askay 115 Fl at-bottom sterile 96-wel |
pl astic mcrot C@ﬁm@mmmgs wergpdiljedwth 180 | of sterile deionized
wat er, suppl engpted W O.zbﬁg BSA— SubSgquent |y, stock solutions (7.8 x

f fa)

po

final test conkSRRPYYRds n)—of nd< wede added in 45 | volumes in col um
2. Serial fivn€6m¢dnﬂunut|ong9i45 | iln 180 |) were made directly in the

A AN

mcrotiter plag e3mbsad s colung th rqach colum 11. Untreated control
sanples with (g L..uu

Compound 6 509 1

Compound 12 483 3

Compound 13 469 3

Pharmacological examples

5  Preparation of bacterial suspensions for susceptibility testing:
The bacteria used in this study were grown overnight in flasks containing 100 ml
Mueller-Hinton Broth (Becton Dickinson - cat. no. 275730) in sterile de-ionized water,
with shaking, at 37 °C. Stocks (0.5 ml/tube) were stored at —70 °C until use. Bacteria
titrations were performed in microtiter plates and colony forming units (CFUs) were
10  determined. In general, an inoculum level of approximately 100 CFUs was used for
susceptibility testing.

Anti bacterial Susceptibility testing: ICyy determination
Microtitre plate assay

15  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

20  (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

25  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



20 (colum 12) inoculumwere included in each mcrotiter plate. Depending on
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i M ok bk @k sty Hifroved Qi@ @ckials Compounds are used at the
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mcrotit pl ate assay). Wells receiving no antibacterial agent constitute
the culture gimek#l asopsrol. The plates containing the m croorganismand the

test conpou n@ﬁct?ﬁ&dﬁl RE YRR R adi®itS of MelcBhplundd magbe RnASa I Stk

i ncubation sa
k111 assay using the broth microdilution method *. In a time kill assay on

Staphylococcus aureus and methicillin resistant S. aureus (MRSA), the starting

20  inoculum of S. aurues and MRSA is 10¢ CFU / ml in Muller Hinton broth. The
antibacterial compounds are used at the concentration of 0.1 to 10 times the MIC (i.e.
ICyp as determined in microtitre plate assay). Wells receiving no antibacterial agent
constitute the culture growth control. The plates containing the microorganism and the
test compounds are incubated at 37 °C. After 0, 4, 24, and 48 hrs of incubation samples

25  are removed for determination of viable counts by serial dilution (10™ to 10°®) in sterile
PBS and plating (200 1) on Mueller Hinton agar. The plates are incubated at 37 °C for
24 hrs and the number of colonies are determined. Killing curves can be constructed by
plotting the log;oCFU per ml versus time. A bactericidal effect is commonly defined as
3-log;o decrease in number of CFU per ml as compared to untreated inoculum. The

30 potential carryover effect of the drugs is removed by serial dilutions and counting the
colonies at highest dilution used for plating. No carryover effect is observed at the
dilution of 10 used for plating. This results in limit of detection 5 X 10 CFU / ml or
<2.7 log CFU/ml.
* Zurenko,G.E. et al. In vitro activities of U-100592 and U-100766, novel oxazolidinone antibacterial

35  agents. Antimicrob. Agents Chemother. 40, 839-845 (1996).
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val ues (gérH) determ ned according to the Mcrotitre plate assay [1C90 m
Conp STA"SPN SPY SMJ EFA LMO | BSU PAE STA STA EFA No. 29213 6305 8668 33402

29212 49594 Tad39 : }73 y3lupiMEgrRY) dstedndd&oerding to thedMikotBreiflat8 asady 8 12. 8 12. 8
12.8 12.8 5.1 11.4

1C90 (ug/ml)

Comp | STA | SPN | SPY |SMU | EFA [LMO [ BSU | PAE | STA STA EFA
No. | 29213 | 6305 | 8668 | 33402 | 20212 | 49594 | 43639 | 27853 | rurmc | 25923 | 14506
5 12.8 12.8 | 12.8 12.8 12.8 12.8 12.8 12.8 5.1 11.4
9 11.1 124 [ 9.9 9.9 12.4 12.4 12.4 9.9 12.4 12.4 11.1
11 124 124 1124 124 |79 39.3 12.4 49.5 49.5

2 121 136 |108 |108 [108 |108 |13.6 [108 |136 |136 |121
10 12.4 124 [ 124 12.4 12.4 12.4 9.9 12.4 12.4

1 12.8 12.8 | 10.1 10.1 12.8 10.1 12.8 12.8 12.8

6 12.8 128 128 12.8 12.8 12.8 12.8 50.9 12.8 11.4
8 12.8 12.8 | 12.8 12.8 12.8 12.8 12.8 12.8 12.8

13 743 | 743

12 1.53 1.53

BSU 43639 means Bacillus subtilis (ATCC43639);, EFA 14506 means Enterococcus

20  faecalis (ATCC14506); EFA 29212 means Enterococcus faecalis (ATCC29212); LMO
49594 means Listeria monocytogenes (ATCC49594); PAE 27853 means Pseudomonas
aeruginosa (ATCC27853); SMU 33402 means Streptococcus mutans (ATCC33402);
SPN 6305 means Streptococcus pneumoniae (ATCC6305); SPY 8668 means



9 11.1 12.4 9.9 9.9 12.4 12.4 12.4 9,9 12.4 12.4 11.1 11 12.4 12.4 12.4
12.4 7.9 39.3 12.4 49.5 49.5 2 12.1 13.6 10.8 10.8 10.8 10.8 113.6 10.8 13.6
13.6 12.1 10 12.4 12.4 12.4 12.4 12.4 12.4 9.9 12.4 12.4 1 12.8 12.8 10.1
10.1 12.8 10.1 12.8 12.8 12.8 6 12.8 12.8 12.8 12.8 12.8 12.8 12.8 50.9 12.8
11.4 8 1248 2d¢v340ke- 8 12.8 12.8 12.8 12.8 12.8 12.8 13pd1fprbedkdsssl2 1.53
1.53 BSU 43639 neans Bacillus subtilis TCC43639); EFA 14506 neans

Ent erococcus 20 faecalis (ATCCI 4506); BA 29212 neans Enterococcusfaecalis
(ATCC29212); LMO 49594 nmeans Listeria nonocytogenes (ATCC49594); PAE 27853
means Pseudononas aerugi nosa (ATCC27853); SMJ 33402 neans Streptococcus

mut ans (AT 3%%}, e ISR CC6305); SPY
8668 maansc\/% 007/ ccub?g%l gT/ EP%RS %1%4%%9(829%?4§St9ﬁe to%@%ﬁéﬁr})—yogen

CATocEeas): | GTKGA63D; S1A2971 mep Geelaecout s (X TRRIEDs ST A SIn 29213

means Stap hykmmemﬁuﬁahieillﬁxﬁm&ﬁ Kophyloddscusidrdild (VERBYS) (%hhlbﬂllédlzitéle

resi st ant St)?g %R(,)\goccrul aHE SUS MRSA) (a clinical isolate fromthe
University o I}ilf ?155’ Sty ans Anerican type tissue culture. ..52-

CLAI M5 1.5 UsATGE means Apwningh fype tissne catumeif act ure of a nedi canent for the
treatnment of a bacterial infection, said compound being a conmpound of
formula (1) 6)r (Rl)p 7z (1) \~;nll (CH2)s Rae N (CH)g ,R5 NHOR3 5 a
pharmaceutically acceptable acid or base addition salt thereof, a quaternary
am ne thereof, a stereochemcally isonmeric formthereof, a tautomeric form

t her eof



or a N-oxide formthereof, wherein : Rl is hydrogen, halo, haloal kyl, cyano,
hydr oxy, Ar, Het, alkyl, alkyloxy, alkylthio, alkyloxyalkyl,
al kyl t hi oal kyl, Ar-alkyl or di(Ar)alkyl 10 p is an integer equal to 1, 2 or
3; s is an integer equal to zero, 1, 2523 or 4; RZ is hydrogen; halo; alkyl;
hydr oxy; nercapto; al kyl oxy optionally substi tut ed with am no or nono or
di (al kyl )am no or a radical of formula 3 /(CHz)r N wherein Zis CH2, CH RS,
0, SS NRB and t is an integer 15 equal to 1 or 2 and the dotted line
represents an optional bond; al kyl oxyal kyl oxy; al kyl thio; nono or
di (al kyl )am no wherein alkyl may optionally be substituted with one or two
substituents each independently be selected from al kyloxy or Ar or Het or
nor pholinyl or 1 (CH2)r N 1 2-oxopyrrolidinyl; At; Her or a radical of
formula 20 whepphpy is CH2, CHR8, 0, S, NNR8 ; t is an integer equal to |
or 2; and the dotted line represents an optional bond; R3 is al kyl, Ar,
Ar-al kyl, Het or Het-alkyl; g is an integer equal to zero, 1, 2, 3 or 4 ; R
and R5 each i ntlepésdentdmponrddortheimeryyénaturesl R yledioamepelarihp treapinenp8f R4 and R5
t oget her and i nclyaeter irfdtBorlNsdi@coppoela veingy catipuad dfasherd (pey form a radi cal
sel ected fromthe group of pyrrolidinyks, 2-pyrrolinyl, -53 3-pyrrolinyl,
pyrrolyl, imdazolidinyl, pyrazolidinyl, 2-imdazoli nyI , 2-pyrazolinyl,
i m dazol yI , pyrazolyl, triazol yl, prpgridinyl, pyridinyl, piperazinyl,
pyridazinyl, pyrimdinyl, pyraziny riazinyl, norpholinyl and
t hi onor phol i nyl, each o(R1§al d rings tionally being sgbstituted with 5
al kyl, hal o, haI oal kyl , hy roxy 3 b/%ql oxy a no, nono- or dial kyl am no,
al kyl t hi o, al kyl oxyal kyI yr| m dinyl ; R6 is hydrogen,
hal o, hal oal kyl, hydroxy, A, I k/,y gﬂzgxyﬁs al kyl t hi o,

HO R3

5 a pharmaceutically acceptable acid or base addition salt thereof, a quaternary
amine 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 ;
10 p is an integer equal to 1, 2 or 3;
S is an integer equal to zero, 1, 2, 3 or 4;
R’ is hydrogen; halo; alkyl; hydroxy; mercapto; alkyloxy optionally

substituted with amino or mono or di(alkyl)amino or a radical of formula
(CHa)
AN

7 \herein Z is CHy, CH-R®, O, S, N-R® and t is an integer
15 equal to 1 or 2 and the dotted line represents an optional bond;
alkyloxyalkyloxy; alkylthio; mono or di(alkyl)amino wherein alkyl may
optionally be substituted with one or two substituents each
independently be selected from alkyloxy or Ar or Het or morpholinyl or

,(C\Hz)t
A}—N 7
(-

2-oxopyrrolidinyl; Ar; Het or a radical of formula

20 wherein Z is CHj, CH-RS, 0,8, N-R® ; t is an integer equal to 1 or 2; and
the dotted line represents an optional bond;
R} is alkyl, Ar, Ar-alkyl, Het or Het-alkyl;
q is an integer equal to zero, 1,2, 3 or 4 ;

R* and R’ each independently are hydrogen, alky! or benzyl; or
25 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,



al kyl oxyal kyl, al kyl thi oal kyl, Ar-alkyl or di(Ar)alkyl ; or two vicinal R6
radi cal s nay be taken together to formtogether with the phenyl ring 10 to
which they are attached a naphthyl; r is an integer equal to 1, 2, 3, 4 or 5
; and R is hydrogen, alkyl, Ar or H&83-5 R8 is hydrogen, alkyl, hydroxyl,
am nocar bonyl, nono-or di(al kyl)am nocarbonyl, At, Het, alkyl substituted
with one or two Het, 15 alkyl substituted with one or two Ar, Het-C(=0O- or
Ar-C(=0)-; alkyl is a straight or branched saturated hydrocarbon radical
having froml to 6 carbon atons ; or is a cyclic saturated hydrocarbon

radi cal having from 3 to 6 carbon atons ; or is a cyclic saturated

hydr ocarbon radi cal having from3 to 6 carbon atons attached to a straight
or branched saturated 20 hydrocarbon radical having froml to 6 carbon atons

, Wherein each carbon ﬁﬁﬁmmrbyp&yppﬁlaaqaﬁihfly mainym %ﬁhdwohﬁyl hydr oxy,
al kyl oxy or oxo; Ar is q phenyl ,

napht hyl , acenapht hyl, = ]E’yé?ZP éW)?/\é'Pgﬁzgﬁ'ﬁtpﬁwo% m%zﬁ%&pem%@ﬁ ‘{))mgﬂ)blst ituted with
1, 2 or 3 25 substit uertireraziasl pyrisamestipyrieisiny |, peaswhddrnyy mosheliyed from t he
group of hydroxy, hal andeij@i®phobimyll,re@ch ofiBaiduings bttoaallytieing isetsktyleawitno, al kyl ,

Ayl car bory 1 ant mocar han e AR Cﬁ.’dm@;m&*m@%o@xm AR nocar bony!
: 30 Het is a’nnqgcycll é?éwggvgf ;ﬁ@% dggglﬂigzzWﬁg?brogg of
N- phenoxypi peri diRiyl iphysiegenl ihaly halopley Iy lidsoixy, Ay elkyloxy.iakiylde.ol yl ,
furanyl, thienyl, Oxazochlayhoxyalkﬁcaaq@mbankyl Armm&ld;(kr)alkﬁ%hl azolyl, triazolyl,
pyri di nyl pyri m di n1¥1 al Rép%/c{] ¥Ibe f’i{genftg%z{h.erqa%cgrrrrw?gethgrrwﬁl t.tqe Cl%éﬁ)hl G

heterocycle sel edV'3y I'soqui n
1, 2, 3, 4-t etl? ahydr oi soqdpwawhﬁwares@cwaﬁesééfwﬂ snyl , indolyl, |ndazol yl,
ben2|n1dazolyl benzoxaz al iyleger elpahdil s Ry @15y land

benzot hi azol yl , bgnzi sot;bj, ygm_pgp&qﬁyranyl benzot hi enyl ,

2, 3- dlhydrobenzo 4] di.0 zq% ﬂ% olyl; -54- each nonocyclic and
bi cyclic heter oc;}%l ﬁéjb%/gl 5“*6 vh lél?‘ia%i’ ’édﬁon(?ﬁ’ra carbon atomwith 1,
2 or 3 substituents, ea@(}qlkg].)@g(lmgr@@qyﬂ Ar, Het, alkyl substituted with one or two Het,
15 alkyl substituted with one or two Ar, Het-C(=0)- or Ar-C(=0)-;
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

20 hydrocarbon radical having from 1 to 6 carbon atoms ; wherein each
carbon atom can be optionally substituted with hydroxy, alkyloxy or
0XO0;

Ar is a homocycle selected from the group of phenyl, naphthyl, acenaphthyl,
tetrahydronaphthyl, each optionally substituted with 1, 2 or 3

25 substituents, each substituent independently selected from the group of
hydroxy, halo, cyano, nitro, amino, mono- or dialkylamino, alkyl,
haloalkyl, alkyloxy, haloalkyloxy, carboxyl, alkyloxycarbonyl,
alkylcarbonyl, aminocarbonyl, morpholinyl and mono- or
dialkylaminocarbonyl ;

30 Het is a monocyclic heterocycle selected from the group of N-phenoxypiperidinyl,
piperidinyl, pyrrolyl, pyrazolyl, imidazolyl, furanyl, thienyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, triazolyl, pyridinyl, pyrimidinyl,
pyrazinyl and pyridazinyl; or a bicyclic heterocycle selected from the
group of quinolinyl, isoquinolinyl, 1,2,3,4-tetrahydroisoquinolinyl,

35 quinoxalinyl, indolyl, indazolyl, benzimidazolyl, benzoxazoly],
benzisoxazolyl, benzothiazolyl, benzisothiazolyl, benzofuranyl,
benzothienyl, 2,3-dihydrobenzo[1,4]dioxinyl or benzo[1,3]dioxolyl ;



i ndependently selected fromthe group of halo, hydroxy, alkyl or alkyloxy;
5 halois a substituent selected fromthe group of fluoro, chloro, brono and
iodo and haloal kyl is a straight or branched saturated hydrocarbon radical
having from1l to 6 carbon atons or a ®<¢lic saturated hydrocarbon radica
having from3 to 6 carbon atons or a cyclic saturated hydrocarbon radical
having from 3 to 6 carbon atons attached to a strai ght or branched
saturated 10 hydrocarbon radical having from1l to 6 carbon atons; wherein
one or nore carbon atons are substituted with one or nore halo atons; (R6)r
(CH2)s R (CH2)g N Rs provided that when the radical HOR 3 is placed in
position 3 of the quinoline noiety; R is placed in position 4 of the
gquinoline noiety and R2 is placed in position 2 of the quinoline noiety and
r IeEr leSﬁnt s 15 hydrogen, ey elbméyslic AR Ki@REOhetebdckyid mfcwopfﬁaxhaMy Ib@?wa{,tﬁtyd oxY,

al kylthio, Y nono or dj ] Yl a wherein Y is
CH2, 0, S, NH or N-al kyfFJH 4&%}% %&@%@qlg Brzfsug&gfre&?t;ea%ﬁégsgﬁ‘%i ded that the
bacterial infection is Bfmerdertysplecedemihagionrr pidrlo; ydrerialylor 20 6)r  (CH2) s
R (CH2)g Rs 2. Use acdiriaiyng to claim 1l provided that the radical HOR3 in
the conmpound of f@yidalubstitdent skicteiPfonPihagREp biuBRSihidr&Bromothd tdagagui nol i ne

ol ety. - 55 3. trle{?oglk%cggr (Ije{i e ort Rarhed sgtnI%teQL aIr(pcgernr eg%qlhg\gn Ctlr(?‘na % wher en R
i s hydrogen or halc. 74 S BTG NG S an§ one o?’&%e pﬁ%cedlng cl ai s
wherein pis equal to 1.6sr®naggs opgesshenantptaddy dnsartonsadispl hariag fpecéedi ng
clainms wherein R2 i s hydreg®on asmh@la@yclicGaturkiséhyaiewerbot mdicdl havampyfroone of t he

preceding clains wher ei f‘to%%aib%n 89&1& Qﬁéﬂeh Yoa straight or branched saturated
10 hydrocarbon radical having from 1 to 6 carbon atoms; wherein one or

more carbon atoms are substituted with one or more halo atoms;
(R

I =

(CHZ)S /R4

N
(CHyJg ‘RS

provided that when the radical HO g3 is placed in position 3 of the
quinoline moiety; R is placed in position 4 of the quinoline moiety and
R? is placed in position 2 of the quinoline moiety and represents

15 hydrogen, hydroxy, mercapto, alkyloxy, alkyloxyalkyloxy, alkylthio,

?\N/\I
Y
mono or di(alkyl)amino or a radical of formula wherein Y is
. CH,, O, S, NH or N-alkyl ;
thensis 1, 2, 3 or 4; and
provided that the bacterial infection is other than a Mycobacterial infection.

20
/(Re)r
| =
[
(CHo)s /R4
N
(CHaYg RS
2. Use according to claim 1 provided that the radical HO g3 in the

compound of formula (I) is not placed in position 3 of the quinoline moiety.



substituted naphthyl or optionally substituted phenyl. 10 7. Use according
to any one of the preceding clains wherein g is equal to |l or 3. 8. Use
according to any one of the preceding clains wherein R4 and R3 each

i ndependently are G -6al kyl. 15 9. Usé5according to any one of the preceding
clainms wherein R6 is hydrogen. 10. Use according to any one of the preceding
clains wherein R is hydrogen or alkyl. 20 11. Use according to any one of
the preceding clains wherein s is an integer equal to O or 1. 12. Use
according to any one of the preceding clains wherein alkyl is a straight or
branched saturated hydrocarbon radical having from1l to 6 carbon atons. 25
13. Use according to any one of the preceding clains wherein the bacterial
infection is an infection with a grampositive bacterium 14. A conbination
of (a) a conpound of fornmula (1) as defined in any one of clains 1 30 to
12, and (b) o r antibacteri a ro i ded that the one or
nore other anti gjgi%?cé?rglg anaél&% eOftheé’recS?({]rgr aflﬁg‘gheé%? rrlgs/g%cg%gg{l 8%"1%’[ agent s.

15. A pharmaceutical conposition conprising a pharnaceutically acceptable
carrier and, 4asUa€idcording fgihe dhesdlthe peectdigrceuiliegad p i cqfaf @At | ve anount of

(a) a conpaund of 35 fornula (1) as defined in any one of claims 1 to 12,
and (b) one or re ot anti bacteri al nts proq ggﬁhat th one or nore

ot her anti bacter i"4f 25y ’Hgéo 4y ane folﬁéfec?% ARty Ib PEaT 0%45 - 56-

16. The use of a conmbination as clainmed in claim14 or a pharnaceutlcal
conposi tion as, clad @&dingt&dn A8 okaqefpwcedirtgelmnuﬁea&ﬁ RYig optfonaliymedi cament for

the treat nent of product containing (a) a
conmpound of fornd%mﬂ8€§ %hﬁ oﬁuaﬁbsm%nmgdﬁhm% claims | to 12, and (b)

one or nor® other antibacterial agents prOV|ded that the one or nore other
anti bacteri al 7agent &catliag ai dagond didr pantdingotaibaekheadin @ls eqgentisyr3as a  conbi ned
preparation for simultaneous, separate or sequential use in the treatnent

of a bacteri al I rEste accorgmg tola(?ly one of the preceding claims wherein R* and R’ each

independently are C;.galkyl.
15
9. Use according to any one of the preceding claims wherein RS is hydrogen.

10. Use according to any one of the preceding claims wherein R is hydrogen or alkyl.

20 11. Use according to any one of the preceding claims wherein s is an integer equal to 0
or .

12. Use according to any one of the preceding claims wherein alkyl is a straight or
branched saturated hydrocarbon radical having from 1 to 6 carbon atoms.
25
13. Use according to any one of the preceding claims wherein the bacterial infection is
an infection with a gram-positive bacterium.

14. A combination of (a) a compound of formula (I) as defined in any one of claims 1
30 to 12, and (b) one or more other antibacterial agents provided that the one or more
other antibacterial agents are other than antimycobacterial agents.

15. A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and, as active ingredient, a therapeutically effective amount of (a) a compound of
35 formula (I) as defined in any one of claims 1 to 12, and (b) one or more other
antibacterial agents provided that the one or more other antibacterial agents are
other than antimycobacterial agents.



18. Process for the preparation of a conmpound of formula R6)r 15 ci:; IRD
72/ ;R(CHR)s CH2)NRR5 i NHYR3 c haracterized by reacting an
internediate of formula 6)r 1R p ~ ,R (CHR)s ~CH2)g" N HO R3 wherein ('
is 0, 1 or 2, with a primary or secondasg-am ne HNRAR in the presence of a
suitable catalyst, optionally in the presence of a second catalyst, in the
presence of a suitable ligand, a suitable solvent and in the presence of CO
and H2 (under pressure) at elevated tenperature; with R, R2, R, R4, R5,
R6, R7, p, s and r as defined in claim1. 19. A conpound selected from-57-
I\ / H ~/ NN or H/ N a pharmaceutically acceptable acid or base addition
salt thereof, a quaternary amne thereof, a stereochemcally isoneric form
thereof, a tautonmeric formthereof or a N-oxide formthereof. 5 20. Use
according to any one of clainms 1 to 13 and 16 wherein the bacteri al

infection is 16. The use of a combination as claimed in claim 14 or a pharmaceutical composition
as claimed in claim 15 for the manufacture of a medicament for the treatment of a
bacterial infection.

5 17. A product containing (a) a compound of formula (I) as defined in any one of
claims 1 to 12, 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.

10
18. Process for the preparation of a compound of formula
(R
S N
15 ) I oz
R") _——
RTPAL e
2)4 455
P NR'R
N O R3

characterized by
reacting an intermediate of formula

(R®),
1 ‘ &
R \ R7/§ R? (C/Hz)s
l i j CHy)q'
7 N/ HO' g3

wherein q’ is 0, 1 or 2, with a primary or secondary amine HNR'R’ in the presence of a
suitable catalyst, optionally in the presence of a second catalyst, in the presence of a
suitable ligand, a suitable solvent and in the presence of CO and H, (under pressure) at
elevated temperature;

with R, R%, R®, R*, R’, R% R’, p, s and r as defined in claim 1.

19. A compound selected from



an infection wth Staphyl ococci, Enterococci or Streptococci. 21. Use
according to any one of clains Ito 13 and 16 wherein the bacterial infection
is 10 an infection with nethicillin resistant Staphyl ococcus aureus (MRSA),
methicillin resistant coagul ase negatb¥e staphyl ococci (MRCNS), penicillin
resi stant Streptococcus pneunoniae or multiple resistant Enterococcus
faecium 22. Use according to any one of clains 1 to 13 and 16 wherein the
bacterial infectionis 15 an infection with Staphyl ococcus aureus or

Strept ococcus pnemoni ae. 23. Use according to any one of clains 1 to 13 and
16 wherein the bacterial infectionis an infection wwth nmethicillin

resi stant Staphyl ococcus aureus (MRSA). 20

or

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

20. Use according to any one of claims 1 to 13 and 16 wherein the bacterial infection is
an infection with Staphylococci, Enterococci or Streptococei.

21. Use according to any one of claims | to 13 and 16 wherein the bacterial infection is
10  an infection with methicillin resistant Staphylococcus aureus (MRSA), methicillin
resistant coagulase negative staphylococci (MRCNS), penicillin resistant Streptococcus

pneumoniae or multiple resistant Enterococcus faecium.

22. Use according to any one of claims 1 to 13 and 16 wherein the bacterial infection is

15 an infection with Staphylococcus aureus or Streptococcus pneumoniae.

23. Use according to any one of claims 1 to 13 and 16 wherein the bacterial infection is
an infection with methicillin resistant Staphylococcus aureus (MRSA).

20



