WO 2007/ 014940 PCT/ EP2006/ 064856 QUI NOLI NE DERI VATI VES AS ANTI BACTERI AL
ACGENTS The present invention relates to the use of quinoline derivatives
for the manufacture of a nedicament for the treatnent of a bacterial

i nfecti on. WO Bexiisuance to first-1ine antibiotic agent SP(BERNGENERSEI Ng
probl em Sone inportant exanples include penicillin-resistant

St rept ococcus pneunoni ae, vanconyci n-resi stant enterococci,
methicillin-resistant Staphylococcus aureus, multi-resistant sal nonell ae.
10 The consequences of resistance to antr b| otic agents are severe.

| nf ecti ons caused bQUINEOLINE RERINAJIVES ASIANTIBACTERMINAGENTS eat nent ,
resulting in prolonged ill ness and greater ri sk of death. Tr eat nent
failures als Ieadtolo perl ds of, infect] VItY ij;mch crease the
nunbers of i hERIPXEt ‘B@?ﬂ’j‘ ¢ weeof, quipgline derivativas JEPRY  t he
gener al popudmbdlomnérmfdirhbemmhemfofebmmaxbtnfm()ﬁ resistant strain
infectiong 15 Hospitals are a critical conmponent of the antim crobial

resi stance probl em worldw de. = The conbination of highly susceptible
patients, i nRessange tofirgt-preantihigtia agants ivae eoeriging prebiem. Seme gnpastant nf ect i on

has resul tedeﬂaﬁlpldafilﬁﬂﬁde%ﬁlcﬂhﬁ rbsiataghbtyepr&aéc% gﬂéunmwerdn@&mymrém%ﬂs 20
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often i nadequately dosed, or may not contain adequate amounts of active

drug. Paj dpe ”Th&é&ﬁ?éq?é&%?oﬂg&&aﬁc%‘%@ %B(;Eﬁﬁtq%dagéﬂtseé‘r% @%&e 'Ir?fe&fb%@ sed*ﬁyl or

probl em Patients ation, 1nt eré@g
treat ment whiSHSERgYicbes failiterespend tp Seatment, psulting in prelopgesdiilacss ancaereeﬁrd a

full course, riskhsidesy. Q“fdaﬁﬁenwﬂafeshme@dadwm Eé&rpeEeds d‘f@ﬂfectmltsz,r@meﬁ to adapt
rat her than be kilJl ed resi st. oS rrult.|£

oot bi ot 1 oo, P S Bisery l 5RE pieple ROGHE R RLA SR bosin
there i s no ®kfgensrilpepulatiomdpyhe ﬂ'ﬁr@fnmttaptmg%emmtsa‘aimiyfecm financi al
costs of j§ucfiodpithiRGld é)é}ﬁlc%lf%ﬂﬁ)%né}ﬂ of i %ﬁt"i’rﬁicﬂ%m@ ‘r@sﬁ%?é BloblAAkbilavias. €

systens wor| dw de. Ther ere 1S a hi need new conpounds to
treat bact er TBA combingtion eﬁ@gﬁlyesscs@ patiepty, ip PSIY%@dtHT%]ﬁ%ﬁQr?P“B’chblal

i nfections casdsad diyssiinfectiindias restiltediim infeciGhs? O highK/Id4sthiCbacieizN06/ 064856
-2 Substi tutg&&%pol ines were already disclosed in US 5,965,572 (The
United State )

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 mcroorganisnms. WO 2004/011436,
W2005/ 070924, W2005/ 070430 and W2005/ 075428 disclose 5 substituted
qui nol i ne s 200m014mes havi ng activity agai nst Mycobact er¢cBEPI0Us/qBags6i cul ar
agai nst Mycobacterium tubercul osis. One_particular conpound of these
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
SUMVARY COF TBiabstihdtda\uiialingheenpabreadytdisclosahinilihs, 069, 52e §THedtited Stises off a

conpound for athe Egaf&lqr : a0f.. : AR . a
bacterial infect |c on, s%?ggé%}rbg%hcﬁr Sl%%ﬁrllg a H%%J&égnv%g?g}g&g?é @?’%ﬁfg‘e(l a)
and (1b) (R) grorth pibactemalmicrqorganismss N R2 (1a) (Gi2)q R5, M\ R4 (R P R7
R6  R3 X OH W@R204470114861WO2685/039924, AW GH00520 70430 {FACKOR 0G5 5M28 aRe1Béeab! €
acid or base %'d tl{l aon. S?i;:t thereof, .a gct{atternarwm'ge I‘hergﬁf a
st er eochemi cf S@“&&Hﬁ’f’ 136? N IY%&?‘QB? qY agd'eietice #C{ﬁfﬁ P gB]‘”or a
N- oxi de f or negainst dytobaskeeiuwi tubaRiulosss. {ndrpagenlar berhpountl af thesdspbstitatgdno,
hydroxy, A", giig8lincaleliVirive@lshbotod in Sengd (9005)1bey, 284Jsh oxyal kyl |
al kyl thioal ki@ohe é{ ﬁ)gsjeli)%{)lic%‘:ior?sl éiéﬁgsg lt:;:?/jsé of the present substituted quinoline

derivatives according to this invention.

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 (Ia) and (Ib)
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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 ;



WO 2007/ 014940 PCT/ EP2006/ 064856 -3- p is an integer equal to 1, 2 or 3;
RZ i s hydrogen; al kyl; hydroxy; nercapto; alkyloxy optionally substituted
with am no or nono or di(al kyl)am no or a radical of forrmula N ( wherein
Zis CHZ, Wbhbiifdaadde S, NNR O and t is an 5 integer equah/mpodsobdss and
the dotted line represents an optional Bbond; alkyl oxyal kyl oxy;
al kyl thi o; nono or di(al kyl)am no wherei'n al kyl may - optionally be
substituted with one or two substituents each independently be sel ected
from al kyl oxy or Ar or Het or norpholinyl or (CHA 2-oxopyrrolidinyl; Ar;
Het or a radpcal of fwaﬁuh‘egék(}qumtafei%ra Is CHZ, CH-RlO 0 S, NRIQ; t
¥,

IS an integ 2 equal t d t he. dot t ent
optional bon R3 is gﬁl}yg%gelktalkyi gfo% 110¢ (ﬂky %tﬁgedan

i nt eger equal "to zer ow1tham2no@rmnomrdl(allwloaamaoma@dtcabwﬁfdnmﬂaCHZ 15 R4

and R5 each independentyy a(Q{"zhydrogen al kyl or benzyl; or R4 and RS
toget her and includin o whi ch they are attached may forma

r adi cal sel ected from4 he upm@fenpmg(ql{i R, ongymle,ﬂdnyéan

2 PA O P HescPRF S R SR
i ni dazol i di nyl, 20 py aﬂcyllazyaﬂyyloxypy}ky}nhld; matio, orgi(abky])aminp wherairz alkyll may
nmor phol i nyl and thio &Eﬁ*b@&f.{t{smﬁéﬁ@@ gfﬂvoréuﬂﬂﬁﬁlef(ﬁi’ﬁtéaa?al |y being

substituted with alky al oa }{’ dr ox ani no nono-
or dial kyl anino, al kinde Pﬁnéentb'l Ked TRy al éqqufﬁq.og) e‘kg,qmgpho inyl or

pyrimdinyl; (Rl11) A, R6is hydrogen or a radical of mu(PE 2herein s
is an integer 25 equal to zero, 1, 2, 3 or 4, r is an | enzequal to
1, 2, 3, 4 or 5 ; and2ikopyrslilingl; dgeHet onalradicahaf foahidgl |, y, Ar,

alkyl; agoyloxy, ol kybhbieh sty ool 64, Rk i e B4 o0 O

dl(Ar)a ; or two vicin
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 ;
X is a direct bond or CHj;
15 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, pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl, imidazoly],
pyrazolyl, triazolyl, piperidinyl, pyridinyl, piperazinyl, imidazolidinyl,
20 pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, morpholinyl and
thiomorpholinyl, each of said rings optionally being substituted with
alkyl, halo, haloalkyl, hydroxy, alkyloxy, amino, mono- or dialkylamino,
alkylthio, alkyloxyalkyl, alkylthioalkyl or p)ﬁimidinyl;
(R)

R® is hydrogen or a radical of formula (C|\'|2)s wherein s is an integer
25 equal to zero, 1, 2,3 or 4; r is an integer equal to 1,2, 3,4 or 5 ; and 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
which they are attached a naphthyl;



radi cal s may be taken together to formtogether with the phenyl ring to
whi ch they are attached a naphthyl; WO 2007/014940 PCT/ EP2006/ 064856 -4
R is hydrogen, alkyl, Ar or Het; Re is hydrogen or alkyl ; RO is oxo ;
or R8 and R® momatdaer formthe radical -CH=CH N=; 5 RI1C0p(1SENYEGI00H8H,

al kyl, hydroxyl, am nocarbonyl, nono-or 4.di(alkyl)am nocarbonyl, Ar, Net,
al kyl substituted with one or two Net, alkyl substituted with one or two
At, Het-C(=O -, Ar-C(=0O-; alkyl is a straight or branched saturated
hydrocarbon rad| cal havi ng froml to 6 carbon atons ; or is a cyclic

sat urat ed hyRFt ocar bon is Indirageh, dil@xl;zmgorfl-lava to 6 10 carbon atons ; or is

a cyclic satgsated hygy %@({%Q ﬁﬂﬂl .cal - having from3 to 6 carbon atons
attached to agstral ght anc ’sat ur at ed hydrocarbon radical having

from1 to 6 Rarbon at 8h@%0; Okherein each carbon atom can be optional |y

substi t ut ed mﬁaﬁalt?ydr@@@etheafdfmltwﬁadi@ﬂ -@HECHAN=; s a honocycl e sel ected

fromthe groy@ of phe h acenapht h 5 tetrahydronapht hyl ,

each opH%ng\%I y substl%/]mdé aﬁﬁ‘lﬂxf‘ Qa% g‘?t}yil}%‘?ﬂo T each

substituent i ndependedi(blcygarhigocadudnyl, amlﬂétealgrhsuipstmftem\ydlu oneyor tivalHet,

cyano, nitro, am no, NQib al kyl oxy,
B0y st%uteéwh'aalé Wn gﬂ S %)Qn : J@%

hal oal kyl oxy,_ _carboxyl oxycarb nocarbonyl
mor phol i ny! 2Ry lﬁﬁﬁ‘ﬁmg}&ﬂréﬁaﬂlﬁilsgﬁ‘?mf]{?éﬁwn rad@elhaétngl m L ihocyclic
het er _ogycl Ie sel eafaft@dnfaton; tohﬁslagcryﬁli@smiraﬂéﬂ bijtﬁﬁ@%b@lrﬁ@éaldxaﬁ)ig from3 to 6 vl
pi peri di pyrr , yran zol yl,
| soxazol y t hi azg*’b\()kl atopﬁ/sdﬁb%% ayé h+ M%giz%c*ro?arbon ra&'laal ht‘lYlhg yri 3rrf E’anyl
pyrazinyl and pyqﬂt agtqn;ﬂattaqhedép bsiwzhtptbllamhedww@teé hS'éII ewiradicaln t he
group of qui nol i Mmgin ﬂo%pﬂw @@Arb@vdt@msl, &héelﬂea&tdaaiawo% SACB¢ dpfbhally! .
qui noxal i nyl, i ndoLé 4 %?‘ﬁ’% ﬁ({ benzi m dazol yl , benzoxazol yl,
benzi soxazol y! , BitRe W XY, afF1oZF ORPEB o1 yI, © benzof ur anyl |
benzot hi enyl Ar 2, 3s alhhgada:;mlmese]edﬁedfré]ldhe)gnonybf pirenylbmlﬂxdiyl, aBs}nipm:hp]L yl ; each
nmonocycl j¢& and b| n a
car bon atjc:)m wth gﬁ(&g h?&f%%%(ﬂ) uen s(aggdc ngu t?s{tlf?gre%%ﬁ# %)’(;%gcent |y
sel ected fromt héuéﬁt’@tﬂﬁt mﬂemad@ﬂyrsslmtwﬁmméwgmuw okgle, cyano,

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

carboxyl, alkyloxycarbonyl, alkylcarbonyl, aminocarbonyl, morpholinyl and

mono- or dialkylaminocarbony]l ;

20 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, quinoxalinyl, indolyl, indazoly],

25 benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzothiazolyl, benzisothiazolyl,
benzofuranyl, benzothienyl, 2,3-dihydrobenzo[1,4]dioxinyl or
benzo[1,3]dioxoiy1 ; each monocyclic and bicyclic heterocycle may optionally
be substituted on a carbon atom with 1, 2 or 3 substituents, each substituent
independently selected from the group of halo, hydroxy, alkyl or alkyloxy;

30 halo is asubstituent 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
3 to 6 carbon atoms attached to a straight or branched saturated

35 hydrocarbon radical having from 1 to 6 carbon atoms; wherein one or

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



30 halo is a substituent selected fromthe group of fluoro, chloro, brono
and iodo and haloalkyl is a straight or branched saturated hydrocarbon
radical having froml to 6 carbon atons or a cyclic saturated

hydr ocar boWwQ 2d1/¢gla®40havi ng from 3 to 6 carbon at ons orPEI/ER®DG/054856
saturated hydrocarbon radical having froen 3 to 6 carbon atons attached
to a straight or branched saturated 35 hydrocarbon radical having froml
to 6 carbon atons; wherein one or nore carbon atons are substituted with
one or nore halo atoms; WO 2007/014940 PCT/ EP2006/ 064856 -5 R3 X- OH (C
i 2)q R5~ N provided that when R7 is hydrodémefien the R4 radical nmay

al so be placed in position 4 of the quinoling Hng; and provided that
the bacteria] infection is other than a Mycabhacterial infection. 5 The
present invention also relates to a nethod Of treati ng a bacterial
infection provided that the bacterial |md5€b|t|on I's other than a

Mycobact eri aprowldbéthat when Rhis aydmperethen the paRt i cul eadical may atsdbeoplaed

manmal , nor e;, i onprising admnistering an
effectlve arr{) ?h&me unf%hﬂé'ﬂ]?ﬁ‘ aﬂg i nvention to the nanmal. 10 The

conpounds acB’@F"@Pﬁﬁ that the pagterial infeqtign isether thag)a Myeobpsierial infpetiond i n t hat

e.g. a conpound accordlngto Forrrula(lb) vmthR$equaI to oxo is the

t aut ith R2
cqual o fyalSarbiediophisc R i ERR ot iteta bR BEPb A 0 ¢ ne
f ramewor k of thatihe bagtgrial idedtion js czihdryhanlad\/IMCObatrtma@; htfeatlonklnannmmdalsiant ur at ed

hydr ocar bon f)ﬁﬂélﬁ&'a Wt Elgoéeﬁ%nﬁnél%gre%bﬁ%hlété)ﬁ{ﬁn orhptisthgCy Cl 1
satur ated éﬁ rocarbon r% |cg having from 3&%8%1 car, on at o is a

cyclic satur ISteRing op piect 8’&?0‘11%{(9?6&1"“ %Y?P@O‘%@the@&’inﬁ% atoms
attached to a straight or branched saturated hydrocarbon radical having

Subst i tuf%d %ﬂ‘{ﬁ&ﬁk oAhAeotlig iy Eﬁ*}rﬁ%ﬁ?& B e BB e £ e

ethyl or cyccm ASOOFINg toxﬂvnn fesmlda oK it @?au@meyp equivalent
definitions pseehniRuRd ﬁ&@fcﬁﬁg&o%nﬁ@a ﬁlam{tﬁ RP edufal to hydroxy (keto-enol
tautomerism).

15 DETAILED DESCRIPTION

In the framework of this application, 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
20  hydrocarbon radical having from 3 to 6 carbon atoms attached to a straight or branched
saturated hydrocarbon radical having from 1 to 6 carbon atoms ; wherein each carbon
atom can be optionally substituted with hydroxy, alkyloxy or 0X0.
Preferably, alkyl is methyl, ethyl or cyclohexylmethyl.
An interesting embodiment of alkyl in all definitions used hereinbefore or hereinafter is
25  Cisalkyl which represents a straight or branched saturated hydrocarbon radical having
from 1 to 6 carbon atoms such as for example methyl, ethyl, propyl, 2-methyl-ethyl,
pentyl, hexyl and the like, A breferred subgroup of C; galkyl is C;4alkyl which
represents a straight or branched saturated hydrocarbon radical having from 1 to 4
carbon atoms such as for example methyl, ethyl, propyl, 2-methyl-ethyl and the like.
30
In the 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,



25 O bal kyl which represents a straight or branched saturated hydrocarbon
radi cal having froml1l to 6 carbon atons such as for exanple nethyl,

et hyl, propyl, 2-nmethyl-ethyl, pentyl, hexyl and the |like. A preferred
subgroup owopd=Issd i s C Aal kyl which represents a StrGi/EfF006064856 anched
Sat urated hydrocarbon radical having frogn1l to 4 carbon atons such as
for exanple nethyl, ethyl, propyl, 2-nethyl-ethyl and the like. 30 In the
framework of this application, Ar is a honocycle selected fromthe group
of phenyl, naphthyl, acenaphthyl, tetrahydronaphthyl, each optionally
substituted baleeyano, pitropamivosmbsa-iot dishkykymies elkyb ihblsalkyluelkyloxy;dependent |y
sel ect ed f T oRIIRIGHOURGly YR Kb %9%&%%%@@5?@9{9@@9&4%6 -6

hal o, cyano, am no

al kyl oxy, h%%&faﬁwoﬁ%onﬂaﬁ%%fgw& Ar l@)ﬂa hedor pRey ea@ﬁﬂﬁ’@&ﬂ}yoonyl

nmor phol i nyl substito®ed evithdror 2diadd dupbtitaénmocar bonyl Preferably, Ar is

napht hyl or phenyl, each optionally substituted with 1 or 2 halo
substituents. 5 In the framework of this application, Net is a nonocyclic
het erocycl e @éh@&@@@wwkmmm@phgat@upﬂeifls mpn@qyekeymmwc&n selected from the

pi per:d: nyl grBMﬁbﬂHéﬂhendi%@&ﬁlilWl ibHdiBA 11f ,mudal%l 0 ¥iranyl,
oy rasi oyl coeng pRazalsl ReRa% 1%&8@ iyayﬁéw é%}dé@%,&é?‘%zm& t he

group of qui amll pynidazinylforquiiicysliahéterptycld setboteyt ifionbihe graupafigoinylinyl,

b I

P b T i e U o e

benzo[ 1, 3] di beeaisgthiazolyh bepzefmenyl. benzothienyl iz - léy«ﬂrebﬁ@[és é%ml %ay

opt Ih Onalbl %/ ?Benz@[ﬂbidlbidlﬁl@@a@ﬂnt | mdégkﬂi@caﬂd atcgamdne&dioéyclezn@ropaoﬁalgw t ugnt s,

each substi n el u r oxy,

alkyl or al ké{ﬂ%n‘% e BFREABEEH X“i@l £ “ﬁ?’i@‘f hisg g S‘?"SPF“SHVP&%S’F*‘%??' Tyl

nmost prefer a@ﬂﬁyteldiéiom ﬁlefgmimmf haloj hydtdxe' alk)dmeakylloxmf Prefiirably ghit ischiehyln,

halo is ¢ su&sﬁ,,%yqed}tprﬁ@}tl%g,ﬁ? &%[%,mgls of fluoro, chloro, brono
iIs as I gh

and i odo and hal oal ky or branched saturated hydrocarbon
radi cal having from1l to 6 carbon atons or a cyclic saturated hydrocarbon

20 radi cal hhlvthmﬁarhe\wrk&ftms &pplieationhabd B substitenCyetdcted fomi the gtonp of

hydr oarbon gt @loro, Y0 thd B0 ke Ko MR AL EGH 1O 2

strai ght or branc on ra cal avin l1to6
carbon at onshydrgrarhen ma@aéh@wnmﬁm ldaﬁwbon aloBer apﬁclwwratqdhmoaxbm one

or nore PRl OragicAIavinETRNES &% Yarbdidi®né 6r EyRI®sanirhie@ hPdroéarbon 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 one or more carbon

atoms are substituted with one or more halo atoms. Preferably, halo is bromo, fluoro or
chloro and preferably, haloalkyl is polyhaloC;.salkyl which is defined as mono- or

25  polyhalosubstituted Ci.salkyl, for example, methyl with one or more fluoro atoms, for
example, difluoromethyl or trifluoromethyl, 1,1-difluoro-ethyl and the like. In case
more than one halo atom is attached to an alkyl group within the definition of haloalkyl
or polyhaloC; salkyl, they may be the same or different.

30 In the framework of this application, the quinoline ring of the compounds of Formula
(Ta) or (Ib) is numbered as follows:



chloro and preferably, haloal kyl is polyhal oG -6al kyl which is defined as
nono- or 25 pol yhal osubstituted Clbal kyl, for exanple; nethyl with one or
nore fluoro atons, for exanple, difluoromethyl or trifluoronethyl,

1, 1-di f | uom® #pTigkosand the |like. In case nore than onep¢EEPRoed/0BI8Ss S
attached to an al kyl group within the dejinition of haloal kyl or

pol yhal oG . bal kyl, they may be the sane or different. 30 In the franmework
of this application, the quinoline ring of the conpounds of Formula (la)
or (Ib) is nurrbereg as_follows: 54 613 7 f N2 8 1 WD 2007/014940
PCT/ EP2006/ 064856 R >~zXR3 R OH (CH 2)g R5~N a The radical maybe pl aced
on any avail abl e posit®®dn of the quinoline noiety. In the definition of
Het, it is meant (CHpld nclude all the possible isoneric fornms of the 5
heterocycles, for |nstance, pyrrolyl conprises 1Hpyrrolyl and
2H-pyrrolyl. The5AN or Het listed in the definitions of the substituents
of the corrpoilihnjs of R1:or muhdical mhagy)beglacéd by arfysavaildbde positkinarfcle ddincdise
mentioned hepgipbefore or hereinafter may be attached to the remainder
of the nol ecu e of Fornmula (la) or (Ib) through any ring 10 carbon or

het eroat om as appropriate, if not otherw se specified. Thus, for exanple,

\anen Elet i sI mmdaémﬁtydn oﬂHet Jied nit@ntlo llﬂahmeanlthe posablbr@o@lﬁlelfaﬁns of the
I m dazolyl

nes. drawn f ts torin
aystems i hAREeteS: o ipe iy BRI RREO g AP (he sy ¢ abl e
ring atoms The pharnaceutically acceptable acid addition salts are
defined to c | I on
sal t Torms whoh! Pl Hied i QeAhLERE I sﬂ?%f“%e? R R Dbt TORAIE 07
are able to fHeroh(bysses f%di‘%anﬁﬂ& )tqsé‘?f"ngﬁlll degeippefage or hereinafter may e

attached to the remainder of the molecule of Formula (Ia) or (Ib) through any ring

10 carbon or heteroatom as appropriate, if not otherwise specified. Thus, for example,
when Het is imidazolyl, it may be 1-imidazolyl, 2-imidazolyl, 4-imidazolyl and the
like.

Lines drawn from substituents into ring systems indicate that the bond may be attached
15 to any of the suitable ring atoms.

The pharmaceutically acceptable acid addition salts are defined to comprise the
therapeutically active non-toxic acid addition salt forms which the compounds
according to either Formula (Ia) or (Ib) are able to form. Said acid addition salts can be

20 obtained by treating the base form of the compounds according to either Formula (Ia)
or (Ib) with appropriate acids, for example inorganic acids, for example hydrohalic
acid, in particular hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid and
phosphoric acid ; organic acids, for example acetic acid, hydroxyacetic acid, propanoic
acid, lactic acid, pyruvic acid, oxalic acid, malonic acid, succinic acid, maleic acid,

25 fumaric acid, malic acid, tartaric acid, citric acid, methanesulfonic acid, ethanesulfonic
acid, benzenesulfonic acid, p-toluenesulfonic acid, cyclamic acid, salicyclic acid,
p-aminosalicylic acid and pamoic acid.

The compounds according to either Formula (Ia) or (Ib) containing acidic protons may

30  also be converted into their therapeutically active non-toxic base addition salt forms by
treatment with appropriate organic and inorganic bases. Appropriate base salts forms
comprise, for example, the ammonium salts, the alkaline and earth alkaline metal salts,
in particular lithium, sodium, potassium, magnesium and calcium salts, salts with



20 obtained by treating the base form of the conpounds according to
either Formula (la) or (Ib) with appropriate acids, for exanple

i norgani ¢ acids, for exanple hydrohalic acid, in particular hydrochloric
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(I'b) as well as the salts thereof, are able to form Such solvates are,
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al kyl hal 1 de react ant
y kyl and Ar. Preferably, the quatermzmg agent is alkylhalide. Other reactants

w1th good leaving groups may also be used, such as alkyl trifluoromethanesulfonates,
alkyl methanesulfonates, and alkyl p-toluenesulfonates A quaternary amine has a
positively charged nitrogen. Pharmaceut1cally acceptable counterions include chloro,
25  bromo, iodo, trifluoroacetate, acetate, tnﬂate sulfate, sulfonate. Preferably, the
counterion is iodo. The countenon of chmce can be introduced using ion exchange

resins.

Compounds of either Formula (Ia) or (Ib) and some of the intermediate compounds
30 invariably have at least one stereogenic center in their structure which may lead to at
least 2 stereochemically different structures.

The term “stereochemically isomeric forms” as used herein defines all possible
isomeric forms which the compounds of either Formula (Ia) or (Ib) may possess.

35  Unless otherwise mentioned or indicated, the chemical designation of compounds
denotes the mixture of all possible stereochemically isomeric forms, said mixtures
containing all diastereomers and enantiomers of the basic molecular structure . More in
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When a specific stereoisomeric form is indicated, this means that said form is
substantially free, i.e. associated with less than 50 %, preferably less than 20 %, more

25  preferably less than 10 %, even more preferably less than 5%, further preferably less
than 2 % and most preferably less than 1 % of the other isomer(s). Thus, when a
compound of Formula (Ia) or (Ib) is for instance specified as (S), this means that the
compound is substantially free of the (R) isomer.

30  The compounds of either Formula (Ia) and (Ib) may be synthesized in the form of
racemic mixtures of enantiomers which can be separated from one another following
art-known resolution procedures. The racemic compounds of either Formula (Ia) and
(Ib) may be converted into the corresponding diastereomeric salt forms by reaction
with a suitable chiral acid. Said diastereomeric salt forms are subsequently separated,

35 for example, by selective or fractional crystallization and the enantiomers are liberated
therefrom by alkali. An alternative manner of separating the enantiomeric forms of the
compounds of either Formula (Ia) and (Ib) involves liquid chromatography using a
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degraded. Pro-drugs are particularly useful when the desired compound has chemical

or physical properties that make its administration difficult or inefficient. For example,
the desired compound may be only poorly soluble, it may be poorly transported across
the mucosal epithelium, or it may have an undesirably short plasma half-life. Further

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

Pro-drugs forms of the pharmacologically-active compounds according to the invention
will generally be compounds according to either Formula (Ia) or (Ib), the

30 pharmaceutically acceptable acid or base addition salts thereof, the stereochemically
isomeric forms thereof, the tautomeric forms thereof and the N-oxide forms thereof,
having an acid group which is esterified or amidated. Included in such esterified acid
groups are groups of the formula -COOR”, where R” is a C;¢alkyl, phenyl, benzyl or
one of the following groups :

35



The invention al so conprises derivative conpounds (usually called
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the quaternary amines thereof, the stereochemically isomeric forms thereof, the
tautomeric forms thereof and the N-oxide forms thereof, wherein

R! is hydrogen, halo, haloalkyl, cyano, hydroxy, Ar, Het, alkyl, alkyloxy,
alkylthio, alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl ;
20 p is an integer equal to 1, 2 or 3;
R? is hydrogen; alkyl; hydroxy; mercapto; alkyloxy optionally substituted
with amino or mono or di(alkyl)amino or a radical of formula
/(Ctl2k

\7  Wherein Z is CH,, CH-R™, 0, S, N-R™ and tis an
integer equal tol or 2 and the dotted line represents an optional bond;
25 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
(CH2)
FARAN

2-oxopyrrolidinyl; Het or a radical of formula . wherein Z
is CH,, CH-RIO, 0,8, N-R!° ; tis an integer equal to 1 or 2; and the
30 dotted line represents an optional bond;



tautoneric fornms thereof and the N-oxide forns thereof, wherein R is
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| =z
%'2% :
R® is a radical of formula wherein s is an integer equal to zero,
1,2,3 or4;ris aninteger equalto 1,2, 3,4 or 5 ; and R is hydrogen,
15 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 which they are

attached a naphthyl;
R’ is hydrogen, alkyl, Ar or Het ;
20 R® is hydrogen or alkyl ;
R’ is oxo ; or
R® and R’ together form the radical -CH=CH-N=;
RY is hydrogen, alkyl, aminocarbonyl, mono-or di(alkyl)aminocarbonyl, Ar,
Het, alkyl substituted with one or two Het, alkyl substituted with one or
25 two Ar, Het-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 hydrocarbon radical
30 having from 1 to 6 carbon atoms ; wherein each carbon atom can be optionally
substituted with hydroiy, alkyloxy or oxo;
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bi cyclic het er ocydg yd’robge?é (,[in 4gd1cp¥rg%o€ﬁenzaﬂrlg5ﬂ%%4]yq ﬂ’oﬁn%‘ifp'&ldqa(ﬂanoxal I nyl ,

i ndol yl , i ndazol ybicychiehetenoryidermhy bptidnalty bexaabstityled ob e saibenatamowigh |, 2 or
benzot hi pgol I, bﬁﬁ%btﬁ@édﬂé 35 sﬁbsﬁh{éﬂ%@éﬂéﬁ&’éﬁi’l 1Sf19&é@ﬁ&ﬂ tﬁ‘él%i'bup 6f o,

di hydr obenzo[ 1, 4] di oo>§(|y’ Qﬁkyl%;a erg)z{)cl)’ 3]'di oxo eac cyclic’and

halo is a substituent selected from the group of fluoro, chloro, bromo and iodo and
haloalkyl is a straight or branc hed saturated hydrocarbon radical having from 1 to
6 carbon atoms dr a cycll c saturated hydrocarbon ‘radlcal having from 3
20 to 6 carbon atoms or a cy clic saturated hydrocarbon radical having from
3 to 6 carbon ato: rnsi attached to a stralght or branched saturated

hydrocarbon radical ﬁavmg from 1 to 6 carbon atoms; wherein one or

more carbon atoms are su bstltuted with one or more halo atoms,

25  Preferably, the invention relates to a compound of Formula (Ia) or (Ib) or any subgroup
thereof as mentioned hereinbefore as mterestmg embodiment wherein R'' is hydrogen,
halo, haloalkyl, hydroxy, Ar, alkyl, alkyloxy, alkylthio, alkyloxyalkyl alkylthioalkyl,
Ar-alkyl or di(Ar)alkyl.

30 Preferably, the invention relates to a compound of Formula (Ia) or (Ib) or any subgroup
thereof as mentioned hereinbefore as interesting embodiment wherein when RS is other
than hydrogen then R is hydrogen and when R’ is other than hydrogen then RS is
hydrogen.

35  Preferably, the invention relates to a compound of Formula (Ia) or (Ib) or any subgroup
thereof as mentioned hereinbefore as interesting embodiment wherein R® is other than
hydrogen and R’ is hydrogen.



bi cyclic heterocycle may optionally be substituted on a carbon atomw th
1, 2 or 15 3 substituents, each substituent independently selected from
the group of halo, hydroxy, alkyl or alkyloxy ; halo is a substituent

sel ect ed fwamootasgnoup of fluoro, chloro, bronp and i osx/EFdos/desseal kyl
is a straight or branched saturated hydp@carbon radical having from1l to
6 carbon atons or a cyclic saturated hydrocarbon radical having from3 20
to 6 carbon atons or a cyclic saturated hydrocarbon radical having from
3 to 6 carbon atons (alttached to a straight or branched saturated

hydr ocar bon radi cal ~l having from1 to 6 carbon atons; wherein one or

nore car bon ?,tﬁmlﬁ e RYGRHoh %ﬁt@sdto"éﬂ- &gxpgl(ﬁ)}ﬁi di‘fFoFE&('i)l? (l:%glr)nﬁgu@;& Earﬁ% ﬁzz{)l b)

Pref erably, e |nventjon relates to, ympound i'a,
or any subgr &gisof ssHaentignedikercipbafors ab intaresting pbedimentyhergin By s

enbodi ment whwkeien altl RP & Hydebgegen,  hal o, hal oal kyl, hydroxy, Ar, alKkyl,
al kyl oXY, 5 al kyl t hi o, al kyl oxyal kyl, al kylthioal kyl, Ar-alkyl or

di (Ar)al kyl. 30 Preferably, the invention relates to a conmpound of

For mul a (| a) Prgfergblyy thepinventipn seliges towpmpeunds ebForawlada)tand (b whereisi :nbef or eas

interesting ghbodi nentis WaRsRhMhatd) ePanBOAL, $1etall§, and BRPIRYIr ogen then R7 is
hydr ogen and when R7 i.s "ot hg?r 1 hg%ﬁaﬁy rogen 'Pﬁ’(ﬁar?nRGm(?s yf’1ydrogen. 35

Preferably, Phe invent§¥hnie8rHay Ofcbnpound of Fornula (la) or (Ib)
or any subgrRlp t her éohydasgempeaikylpiyeeoxiyealleyloiedmionaliyssubstitated stithranino
enbodi ment wherein R6 is other than hydrogen and R7 isyhyd@gen. WO
2007/ 014940 PCT/ EP2006/ 064856 -14 Preferably, the inve%t—'r n.felates to a
conmpoundl®f Formul a ( lognoao of diAlkydyaménvyorathdjca wp fortnhr eof “mewhéreined
her ei nbef ore as interesii Rodi . ' j rogen
and R6 is hydrogen. 5%%9%61 Iy,’ ’héﬁ%@gﬁﬂ%ﬁgﬁg{e@gg&?% %EW?Sﬁgg of
Fornula (1a) and (1 b) dpfed linefepresents anophignat bepdhalkyaryplkydosyi alkylthio; Het |
| &

al kyl, and al kyloxy ; p is an integer equal to 1, 2 or 3; I:«’% (q'tg)drogen;

al kyl ; hydroxy; al kyloxy optionally substituted w.th am no
y y y y mo¥1o orr) di(alkyl)an%/ino; Ar; Het or a radical of formula \—M

wherein Z is CH;, CH-R', O, S, N-R'?; t is an integer equal to 1 or 2;
15 and the dotted line represents an optional bond;
R? is alkyl, Ar, Ar-alkyl or Het ;
q is an integer equal to zero, 1, 2, or 3
X is a direct bond or CHy; :
R*and R’ each independently are hydrogen, alkyl or benzyl; or
20 R*and R’ together and including the N to which they are attached may form a radical
selected from the group of pyrrolidinyl, imidazolyl, triazolyl,
piperidinyl, piperazinyl, pyrazinyl,morpholinyl and thiomorpholinyl,
optionally substituted with alkyl and pyrimi(111iny1 ;
R™)

~

I ~

=
(C\HZ)S
R® is hydrogen or a radical of formula wherein s is an integer
25 ' equal zero, 1, 2, 3 or 4; r is an integer equal to 1,2, 3,4 or 5 ; and R" is

hydrogen, halo, or alkyl; or two vicinal R'! radicals may be taken
together to form together with the phenyl ring to which they are attached
a naphthyl; preferably R'! is hydrogen, halo, or alkyl;
r is an integer equal to 1 ;
30 R’ is hydrogen or Ar;



ZI 10 or nono or di(alkyl)amno or a radical of fornula wherein Zis
CH2, CHRL, 0, S, NNRIO and t is an integer equal to 1 or 2 and the
dotted line represents an optional bond; al kyl oxyal kyl oxy; al kylthi o;

-N h  nono W0 2@7/ 0840yl ) ami no; Ar; Het or a radical of fecmpzowbassi n Z
is Cl42i CHR', 0, S, NRIO ; t is an ipjgger equal to 1 or 2; 15 and
the dotted |line represents an optional bond; R3 is alkyl, Ar, Ar-alkyl or
Het ; g is an integer equal to zero, 1, 2, or 3 X is a direct bond or
CH2; R4 and R% each independently are hydrogen, al kyl or benzyl; or 20 R
and R5 togeter and i nishydiogen arladkyl; t 0 whi ch they are attached may forma
radi cal sel goted fromgthg. group of pyrrolidinyl, imdazolyl, triazolyl,

Db onal 15 s SBebTR? cfibusndr e ey ki, 7 30 OEL b R
optionally s tut ed"™ ‘ ; ~Hz) g is
“hydr og(in or guayadthrajfght brsranched éefmrmb@hﬁimcaSbldn&acﬁéhl havieg &om Lk Gegu?ell L
zero, 1, 2, or 4. n .. : Q¥ , S
hydr ogen, ghal o, o?arg(?rk%/tﬁr?gb?lj 1? &gg‘g{ccslgﬁgﬁ?éd&ty%c?rgé’? E%!cgﬁhﬂagg/ngﬁfédr?g&%ﬂ

t oget her to form €aben #ems yprika cydicsaiaragad hyidregatben widicehhavingyfrem 8 tadt ached

a napht hyl; pref esabbyatbthd attathétydaQ88#ht S¥rdhch&d safrd¥d hydrodasbodFadiéd €9€r
20071 014940 PCT] EP2006/ 064856

equal to 1 ; 30 R7.is.hydrogen or Ar. 064
-15- Re is hydrog %w?ﬁﬁ%‘%aﬁ%;caﬁ@n?@%x\é’\gswwcgﬁﬂ oAty far %PpthBP]?che
radi cal - CH=CH- N=gsubafituteld with lydsixyai ght or branched saturated hydrocarbon

o oo 9 .| By B AL BBl IR

hydrocar bon radi cal having from ) . : a‘cyclic
sat urat ed hydr ocateahydrenaplthyl, eachiontiomally sybstiugedgrith 1, 2 or 3 substituents, each

substituent indjependently selected from the group of halo, haloalkyl, cyano,

alkyloxy and rhorpholinyl ;
Het isa monocyclib heterocycle selected from the group of N-phenoxypiperidinyl,

15 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, quinoxalinyl, indolyl, indazolyl,
benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzothiazolyl, benzisothiazoly],

20 benzofuranyl, benzothienyl, 2,3 -dihydrobenzo[1,4]dioxinyl or

benzo[l,3]dioioly1 ; each monocyclic and bicyclic heterocycle may optionally
be substituted on a carbon atom with 1, 2 or 3 substituents selected from the
group of halo, hydroxy, alkyl or alkyloxy; and

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

25  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
3 to 6 carbon atoms attached to a straight or branched saturated
hydrocarbon radical having from 1 to 6 carbon atoms; wherein one or

30 more carbon atoms are substituted with one or more halo atoms.

Preferably, the invention relates to a compound of Formula (Ia) or (Ib) or any subgroup
thereof as mentioned hereinbefore as interesting embodiment wherein R’ is hydrogen,
halo, Ar, Het, alkyl or alkyloxy. More preferably, R!is hydrogen, halo, alkyl or Het.

35  Even more in particular R' is hydrogen, halo or Het. Most preferably, R! is halo, in
particular bromo.



carbon atons attached to a straight or branched saturated hydrocarbon
radical having froml to 6 carbon atons ; wherein each carbon atom can
be optionally substituted with hydroxy; 10 Ar is abonocycl e sel ected
from t he gwewponfia@henyl , napht hyl, acenaphthyl, tetr akydEeoameissy!
each optionally substituted with 1, 2 oyjg3 substituents, each
substituent independently selected fromthe group of hal o, hal oal kyl,
cyano, alkyloxy and norpholinyl ; Het is a nonocyclic heterocycle
selected fromthe group of N phenoxypiperidinyl, 15 pyrrolyl, pyrazilyl,
i m dazol yl, Prgfesably, the inventiph relatgsatoal opinpoursioof &pohyih (Ta) bii @z)adrphy subgroup

i sot hi azol yl ' : BTa T kL o . r Azl '?Qﬂa

pyri dazi nyl ;ﬂl(e)ltre 62&%%%1%%/)3?@%& %@%%ﬁ%‘%ﬁ?%?ﬁ% rtgﬁ]é t‘ﬂ%bér 0 p1 t8f1'

qui nolinyl, isoquinolinyl, 1,2,3,4-tetrahydroisoquinolinyl,

(t:]) ui noxal i ny: Prefenably, e, mvmhalﬂ edlytes to alvempbiridtTFotirtla (Ig?ng(M&)f;t@hyéublgroup

enzi soxagzo J enz t hi azol vl. enzgbur.a

benzot hi Zsﬁyl ‘?ﬁ%rfoga%gmﬁ %&/@lﬁ%@%ﬁéz% © (?rﬁfl%l.niq%s% € t:é’dllggﬁz%}[eie,l%ﬁdfs&ygﬁgpn;; each
nmonocycl i ¢ a#lylbilkylexy eptionaldy swostétited with aoying ermdrioyor difelkyDarsinponaed on a
carbon atomwth 1, 2 or suf§li tuents selected fromthe group of halo,
hydr oxy, al kyl _or al kyl o&w halo is a substitpent selgcted fromthe
group of fI uBaisal afffersiude and nowhergn s MR s Q SSINB"ghd tisenbr anched
sat :J_r at ed hy’ﬂife@glad’qhﬂrto ﬂ&iﬂ%@xﬁﬂ tﬁeg}i_o'tta}glixaer@pfeéentscan opti6ml B@%u; @Hdﬁg%r or a
cyclic satur rocar bon.,.r adi cal . | rom 3 _.to 6 carbon atons or
a cyclic sat %ﬁ@f@@@?&?@e&%{? BM?WS%P%%n%a&?WbS@WS&W@ %8 °6™ar bon at ons
at t achedlQ o substitnentgdach odependenslydit sskactad fromalkyakyas syrpan Headr zrdicalbofi ng
from1l to 6 carbon gtov@t’z)\/\her ein one or 30 nore carbon atons are

substituted with o yore hal o atons. Poeferabl Yy the invention
relates to afoemwpound ofFombatein Z iséfHa CHRD) Oo%, NeRy uiheft ibtpger adalrteof as
Lrelntloged ng{ Sﬂﬂrﬁgﬁme%ﬁ&liﬁbf@ﬁﬁﬁntsrlﬁ@mf bmbltMm Tbrabl ,11é4ﬁ hydrﬁglen,
al o, Ar, al kyl or vl oxy. re preferably, i S r n, hal o,
B kyi or ot etk Ao oY OB s AR e Bt apaisny oRAmBIBbe et
Most pr ef er afubstituted wiith dnelootwad substjteents each mdependently béGel2Ged froth4didloxy

PCT/ E1' 2006/ 064556 -16 Preferagly, Gtk invention relates to a conpound

of Formula (la) or (lb) or any rodp thereof as nentioned
her ei nbef%r eorakr; b nidioabsf forgulembddi t  wherei ZispCHs OSHRE| Of N-R'°; tis an

integer equal to 1 or 2; alkyloxy substituted with amino or mono or di(alkyl)amino or a

,(CHz)
5
radical of formula \_/  wherein Z is CH,, CH-R', O, N-R® and t is an
integer equal to 1 or 2. Even more preferably, R? is alkyloxy; Het; Ar; mono or

di(alkyl)amino wherein alkyl may optionally be substituted with one or two Ar
(CHz)
e
20  substituents; a radical of formula \_/  wherein Z is N-R" ; tis an integer

equal to 2; alkyloxy substituted with amino or mono or di(alkyl)amino or a radical of

; ,(CHa)
N Z
formula /" whereinZ is CH, and t is an integer equal to 2. Most
,(CH2)
‘%’N z
preferably, R?is alkyloxy, e.g. methyloxy; Het or a radical of formula

wherein Z is CHz, CH-R'®, O, N-R'® and t is 1 or 2; in particular R is alkyloxy.

25
Preferably, the invention relates to a compound of Formula (Ia) or (Ib) or any subgroup
thereof as mentioned hereinbefore as interesting embodiment wherein R? is naphthyl,
phenyl or Het, each optionally substituted with 1 or 2 substituents, that substituent
preferably being a halo or haloalkyl, most preferably being a halo. More preferably, R®



Preferably, the invention relates to a conpound of Formula (la) or (IDb)
or any subgroup 5 thereof as nentioned hereinbefore as interesting
enbodi nent wherein R2 is hydrogen; alkyl; alkyloxy optionally
substi t ut ewOMoeM189# no or nono or di (al kyl)am no or a (KEH/Ero@cicesas of
formula V wherein Zis CH2, CHR, 0, S§17NR and t is an integer equal
to 1 or 2 and the dotted |line represents an optional bond; nono or

di (al kyl )am no wherein al kyl may optionally be substituted with one or

two 10 substituents each mdependentlg be selected from al kgnc')zxy or Ar;
Ar; Het or aismaphthyl phenyl, B dilrldpbemsl hé-dibalephesiyh tidenyd, fardnyl plirang], S,

N-RLO ; t | sgon 51 %%%or@ﬂ%raﬁl R’ & fabhtByl, ﬁmylt hs. cﬁﬁméﬁﬂnw ﬁafenpﬁpr esent s

or o (al Kyl r%‘%a%«&ﬁsﬁ&?@? gt o onpnaly ssuid phivel o 64 one

or di(al kyl)
or two substdmalepﬁeayleamhaphthglbpendent |y be selected from al kyl oxy , (CH2k
N Z 15 orgAr; a radical of formla "-J wherein Zis CH, CHR', 0, NRLO
; t is an integer equal to 1 or 2; alkyloxy _substituted with am no or

nmono or di ( aPeferbhnithoinwentign relatestpa cgmpovndrgfdioranla i) erolphar gnysubigeaupi n Z
I's CHZ, CH Rhreofds henRofediifleihbefisre a@mtdrékhﬁg%b&ﬁllﬁ@ﬁt wHerdin §fis ualgen nore

preferably, R2 i,s di (al kyl )am no wherein
al kyl may Op%er%r}aqrayii\é%regﬁd&rﬁ Y’Lﬂléaq%l%f)one or two Ar I (CH2)t N Z 20
substituents; a radical of formula Uwherein Zis NNRLO ; t is an integer

equal torg; ﬁx‘eﬁﬁ‘i 3£he'31\vl€J 1'oh‘ﬂé1@c9s watdan@%moomnﬁama bt Q&J aﬁﬂ&bﬁﬂ}ugo or

(@l
a radical of 2 orrru eln Zjs - 4 t eger
equal to 2. W%P n‘F herginbefQrp as)inferesting F@b‘m“%ﬂ‘twrel’él{gandn%tm oXy;
Het or ar adhdqiendéntlsr@remyldaogm« slkyl, AoteprédetablyGiydfdben, Onethyl 81 Bthginehokt | S |
or 2; in parlgljefé%%ym%yli_s al kyl oxy.

15  Preferably, the invention relates to a compound of Formula (Ia) or (Ib) or any subgroup
thereof as mentioned hereinbefore as interesting embodiment wherein R* and R’
together and including the N to which they are attached form a radical selected from the
group of imidazolyl, triazolyl, piperidinyl, piperazinyl and thiomorpholinyl, optionally
substituted with alkyl, halo, haloalkyl, hydroxy, alkyloxy, alkylthio, alkyloxyalkyl or

20  alkylthioalkyl, preferably substituted with alkyl, most preferably substituted with
methyl or ethyl.

Preferably, the invention relates to a compound of Formula (Ia) or (Ib) or any subgroup

thereof as mentioned hereinbefore as interesting embodiment wherein R° is hydrogen
R™)

I P
(C\Hz)s
25  oraradical of formula wherein s is an integer equal to zero, 1 or 2,

preferably zero or 1; r is an integer equal to 1 or 2, preferably 1; and R'! is hydrogen,
halo, or alkyl, preferably hydrogen or alkyl. More preferably, R is a radical of formula



25 Preferably, the invention relates to a conpound of Formula (la) or
(I'b) or any subgroup thereof as nentioned hereinbefore-as interesting
enbodi ment wherein R3 is naphthyl, phenyl or Het, each optionally

subst i t ut ewomobtioidesor 2 substituents, that substituent peEwefnsaasisgs bei ng
a halo or hal oal kyl, nost preferably beijgg a halo. Mre preferably, R3 WO
2007/ 014940 PCT/ EP2006/ 064856 47 is naphthyl, phenyl, 3,5-dihal ophenyl,
1, 6-di hal ophenyl, thienyl, furanyl, benzofuranyl, pyridyl. Even nore
preferably R3 is naphthyl, phenyl, 3,5-dihalophenyl, thienyl, furanyl or
benzofiuanyl. M ‘)preferably, R3 is optionally substituted phenyl, e.g.
3, 5- di hal ophe , or naphthyl. 5 Preferably, the invention relates to a
conmpound of FRorfMula (la) or (Tb) or any subgroup thereof as nentioned
her ei nbef ore nteresting enbodi mrent wherein q is equal to zero, 1 or
2. More prefergbly, g is equal to 1. 10 Preferably, the invention relates
to a conpound( ﬁ%FornuIa (la) or (Ib) or any subgroup thereof as
nent i oned her ei\abef or n 4 S each
independentlg are hydrog n&%%ﬁ smg%§¥aﬁ%1gﬁeigﬁgg&ﬁyﬁrgg%ﬁﬁdﬁgthyI or
ethyl, nost Dhysregearably nethyl . 15 Preferably, the invention relates to a
conmpound of Formula (la) or (lb) or any subgroup t her eof as nentioned

h bef d
ot i g« e T e o Rl ot b el &38R o
the group ofheieof dhanwitiphed haréinbeddrg lay inprirgsting dinbydimerti wheraiz RAYS hysdrogen,

t hi onor phol i I t I,
hydr oxy, al ky oxo)z)?H Hr WP%{)%%;OE&VYM%@ h%yllgdﬁ%% ﬁ’f Bﬁ%p%&{
preferably SHE YR i‘O(rihi‘)ﬁf”!allkyl nmost preferably substituted with

met hyl or ethyl. Preferably, t he |nvention relates to a conpound of
Forrrula(la) or o] r._any. s ' OU the eof t on rernbefore
as interesting® e’*r%é“%ﬁ‘fm\}i/\aﬁ%tj O d?%&é?s?ly 1{an gtesztg

radi cal & fesmneuad ahEoraiuka (db)ios aesnsubgtoegeher@éaememt@nze ereinbefore a3,
preferably Zﬁl’féi’esﬁh émbédﬂnsn%eraﬁ REfrangd Hﬁﬁy(ﬁ‘&eﬁ I%fe?ablym}%ﬁ%'éﬁ‘%ﬁ R2 and
R11 i s hydroge % or al kyl, preférabl’y hydrogen or Mor
preferably, xy%ena radl cal of formla

ot

Preferably, the invention relates to a compound of Formula (Ia) or (Ib) or any subgroup

15  thereof as mentioned hereinbefore as interesting embodiment wherein R'® is hydrogen,
alkyl, hydroxyl, alkyl substituted with one or two Het, alkyl substituted with one or two
Ar, Het-C(=0)-. More preferably, R'® is alkyl or Ar. Most preferably R' is hydroxyl,
Het, alkyl substituted with one Het%, alkyl substituted with one Ar.

20  Preferably, the compounds of the present invention or any subgroup thereof as
mentioned hereinbefore as interesting embodiment are compounds according to
Formula (Ia), the pharmaceutically acceptable acid or base addition salts thereof, the
quaternary amines thereof, the stereochemically isomeric forms thereof, the tautomeric
forms thereof or the N-oxide forms thereof.

25
Preferably, the invention relates to a compound of Formula (Ia) or (Ib) or any subgroup
thereof as mentioned hereinbefore as interesting embodiment wherein X is a direct
bond.

30 Preferably, the invention relates {o a compound of Formula (Ia) or (Ib) or any subgroup

thereof as mentioned hereinbefcnge as interesting embodiment wherein X is CH,.

i
i}



WO 2007/ 014940 PCTI EP2006/ 064856 18 TA Most preferably, R6 is benzyl or
phenyl. Preferably r is 1 and R11 is hydrogen. Preferably, the invention
relates to a conpound of Formula (la) or (Tb) or any subgroup 5 thereof
as menti ongd Revrygabef ore as interesting enbodi ment wheg@&ikp25%/064856
hydrogen, alkyl or Ar. Mre preferabl y_lbrydrogen or Ar, in particular
hydr ogen or phenyl. Mst preferably R7 is hydrogen. For conpounds
according to Fornmula (Ib) only, preferably, the invention relates to a
10 conmpound of Formula (Ib) or any subgroup thereof as nentioned

her ei nbef or er&rabily) ther iegdnitiog redatésod iarempowtdest EForinids (Ih)sme([l-k)}dr afly subgebupgen,

preferably | reI at es
to a conpoun %%mﬁpgeﬁ% lﬁbsefo i%%resﬁﬁ&ﬁﬁ&@ﬁa?%y hg?ei‘g eirtheo
ment i oned he‘r‘@ﬂbﬁb‘@ﬁ%’rl@%&lw}m& é% Pthg embodi nent wherein R10 is hydr ogen,
al kyl, hydroxyl, alkyl substituted wth one or two Het al kyl substituted

w th one Mor e refer bl al kyl or Ar.
Mbst prefera]%rfm%rﬁgbmeénwg&%@‘?m o ggpm %Wﬁgﬂ%‘gﬂ M f’%’ ﬁﬂ??gmﬂﬁt,
al kyl subst i thereefthswndénbhionedchefginbefie Ekmfeeefsabg ymbddnaemamemimﬂm of the
present inventR —any subgroup thereof as nentioned herei nbefore as
i nteresting enbod t are conpounds according to Formula (la), the
phar maceut i cal(é cceptabl e acid or base addition salts thereof, the
guaternary am'n )§ thereof, the stereochemcally isoneric forns thereof,
t he tautorrer%g,Nforrrs t hereof or the N-oxide forns thereof. 25

Preferably, the ;r;4nventl.£l Qal'iseﬁlgge %&J%ﬁ%o%pgqgg%cﬁgrgul a (Ta) or (Ib)

or any subgroup there as nen erein re as interesting
enbodi nent wherein X is a dlrect bond. 30 Preferably, the |nvent|on

relates to mmﬁg gfupfoficoMpaunds &k tifse 6o ouaas @ayrdﬁigbﬂ mﬁﬂma reof as
ment i oneg, he an @ ag}gfgt eresti enb %}Q f{
2007/ 014840 Ferqbi ek Bs pBagracerigalfy aseenlahy 3rid ¢ fian s reaf s 10
a conpound acthe Faaterniry afrlizek thgreaf) |thg stercochanicallp grooeric farhne tiendofahe ment i oned
her ei nbef or e, AgmeAt f:fS iHeRfdr HIIPRE MIGe 085 BlRoffh Whick RM & hydfien, halo,

A, alkyl or alkyloxy; p = 1; R? is hydrogen, alkyloxy or alkylthio; R? is naphthyl,

phenyl or thienyl, each optionally substituted with 1 or 2 substituents selected from the

15  group of halo and haloalkyl; q=0, 1, 2 or 3; R* and R® each independently are

hydrogen or alkyl or 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; R® is hydrogen, alkyl or halo; r is equal to 1 and R is hydrogen.

20  Also an interesting group of compounds are those compounds according to Formula
(Ia) or (Ib), preferably (Ia), the pharmaceutically acceptable acid or base addition salts
thereof, the quaternary amines thereof, the stereochemically isomeric forms thereof, the
tautomeric forms thereof or the N-oxide forms thereof, wherein R' is hydrogen, halo,
alkyl or Het, wherein Het is preferably pyridyl; R? is alkyl, alkyloxy opti;)élsll)?r

72

25  substituted with mono or di(alkyl)amino or a radical of formula /" wherein
Z is CH,, CH-R'®, O, N-R"®, preferably Z is CHa, t is an integer equal to 1 or 2, and R'
is hydrogen, alkyl, hydroxyl, alkyl substituted with one or two Het, alkyl substituted
with one or two Ar, Het-C(=0)-, preferably R'? is hydrogen; Ar; Het; a radical of

(CHa)
LS,
4 formula \/ wherein Z is CH,, CH-R", 0, N-R', t is an integer equal to 1
30  or 2, wherein R is hydrogen, zlkyl, hydroxyl, alkyl substituted with one or two Het,
alkyl substituted with one or two Ar, Het-C(=0)-; R’ is Ar, preferably phenyl or

i
£
H



unsubstituted phenyl when R2 is Het.. 5 Preferably, the invention rel ates
to a conmpound of Fornmula (Is) or (lb) or any subgroup thereof as
ment i oned herei nbefore as interesting enbodi ment wherein the R3 X- ~CH
(CH2) g 2) qWB20I/R4R4 radi cal is placed in position 4, SPCIERN6/064856
particular 8. An interesting group of cggpounds are those conpounds
according to Fornmula (la) or 10 (Ib), preferably (la), the
pharmaceutically acceptable acid or base addition salts thereof, the
guat ernary am nes thereof, the stereochemcally isonmeric forns thereof,
t he taut onmendphthiydomlet, peaferalily hiehyl, Harahilopyrile], benavburanyé react of said Adérch R1
i's hydrogen, H@?Aﬁﬁonall%’rsubﬁlnﬁﬂwﬁﬁ l%lrbﬂﬂ%ﬁﬁhentg ﬂ1at ;ubsﬁﬁeﬁtﬁ) %ﬁ(r%lg%%ﬁg a

al kyl oxy or

BRI &5 v oo ekl L & todrogen.

optional |y st ta&?é‘daﬁﬁ‘iaﬁh&lkﬂvprf %%Pbé{nﬁthﬁ]e is hydrogen.athenylobaneyior 15

gr gup OI:I ha: & neeticy eakyaR kiglhydrggen &, phényl:2R%0is hpdrogh; Rhd (RS each o

i ndependeat y i ncl udi ng
the Nto %]Vhl Wcu a?ac%en%gﬁhs%ﬁcog&g OlpomRrﬁé '}%r&é)s lrél af‘ﬁg}?ﬁ t he group
of i m dazol yphmmaqeaﬁ@ﬂllylacceptapbracdq afypase adiipien a&ltsﬁl}dreofaﬂld quiteroamyraptimdsi ny| ;
Zfis l)s agy:ﬂ :1 ?gﬂl@ﬂeoﬁ kﬁ%yétcerrgtﬁ:h&ﬁlcﬁl‘ly fso:hénc?ﬁﬁg% téxh%oii ggertgutaﬁeﬁc;fo%i g%ger%g?rnsot .
Formula (| agh y%@%ﬁ’ ﬁ’@’feBF X&%“fﬁaﬁs hygrﬁgenpﬁ alp o e f#‘E@Fq e cept abl e
acid or baseprafidibly pgmdyhl]{zss alkylexyeayftionallyessubistintted with ynomgion dialiyipmend , t he
stereochenmically isoneric foEms [AGtkkeof , the tautomeric forms thereof or

the N-oxide forns thereof, |nZR1 I s hydrogen, halo, alkyl or Het,
wherein Het ora qadreﬁlejf&h-h;ula)y Ravhegeim? ksyCH,, alidanl inpégeraqtial a2y thyno

o AR v e

I nteger equal to 1 I s hydrogen, al kyl, hydroxyl, alkyl
vt - cram -, SrdBe U oY) FhonB 2R RAS WL ool 8 2 0F R v %"ﬁzﬁr N
Z for rrul as Ar psefvmblve)hcnﬂor rsap@thal O(HeiRmfer{bly thidmiyl, fyragylj o lenzdfwaeder
equal to 1 %QchQ{f s%d M’Qﬁ'rfe{ de%?a&ly SIbSH @ W1 or Ri¥bstindBpertRat hibstiftlely !
substit UEE d %erab belng a ﬁalo RHeand R’ are each alkyl, preferably methyl; R® is hydrogen,

phenyl or benzyl, in particular phenyl or benzyl; R’ is hydrogen.

An interesting embodiment is the use of a compound of Formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as interesting embodiment for the

20 manufacture of a medicament for the treatment of an infection with a gram-positive
and/or a gram-negative bacterium.

An interesting embodiment is the use of a compound of Formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as interesting embodiment for the

25 manufacture of a medicament for the treatment of an infection with a gram-positive
bacterium.

An interesting embodiment is the use of the compounds of Formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as interesting embodiment for the

30 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 (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as interesting embodiment for the



al kyl substituted with one or two Ar, Het-C(=0)-; R3 is Ar, preferably
phenyl or WD 2007/014940 PCT/ EP20061064856 -20 naphthyl, or Het,
preferably thienyl, furanyl, pyridyl, benzofuranyl each of said Ar or

Het opti onaV0 300%0Md840i tuted with 1 or 2substituents thatPEU/BBI0NE/068856
preferably being a halo; R4 and R5 are.gach al kyl, preferably nethyl; R6
i s hydrogen, phenyl, benzyl or 4-nethyl benzyl; R7 is hydrogen or phenyl;
R8 is hydrogen; R9 is oxo. 5 In particular, conpounds according to
Formula (la) or (Ib), preferably (1a), the - pharnaceutically acceptable
acid or basemataketitsrpfgahadicamenifonte tnetmleqtﬁtaéxacrana}l infiectiveswherdie theof , t he
st ereochem cgdiy e 1 5010, & of or
t he N-oxide forIryr%dna% Bﬂnﬁté%)emriewﬁm i S )*ESEEI@P&@%%?@JS?&@&{&E efein
Het is pref SHRAY %}ﬁwrﬁrm@mw lragteapwyprsisya &paﬁbma 1Pyl yeerertfea byt h
mono or di (al®ykK)Saoimipthe((CifRlalud béing deormided axtles@ibed herbinafiel a U wherein Z
is CH2, tgis an integer equal to 2; nono or di(alkyl)am no wherein alkyl
is optionally substituted with one or two Ar; a radical NZ (C k of
formul a 1- - 1Piferedicampoyngds qf fhe@resentiivvention aie eerapousdu6d, 8 46,42, B, 20, R3
is Ar, pr ef e3,ab| 33, 20eswy 19,59, Slﬁabtéwlﬂ M1 a8a, 71paefaen§tbi 3 4,hi say!,

furanyl, enz ch of. s Ar ona substituted
o BERABI Ao e Rt Rhiane a ShprateR b R S o o
and R5 are ebash addikigh salttherbef; alquaternay layiine 1R&emfsa btytodgearically jdoereyic fam
benzyl p I F@d% AP A gen. An interesting
enbodi mendtj] |§{e%éﬁglél}§lgmg trg%eg%ﬁ%?%{kvog%i’oﬁ%ﬂ%fyo. or (Ib) or any
subgroup thereof as mentioned herei nbefore as interesting enbodi nent for
the 20 manuf snéprreanoﬁwanttmdﬂsaaaleuaﬁtoftﬁéfdnbanigr@&tpmms :0f an infection with
a grampositive ~aq or a gramnegative bacterium An interesting

enbodi nent is th of a conpound of Fornula (la) or (Ib) or any
subgroup thereof,_ps wenitioned hereinbefore as interesting enbodi nent for

ium An interesting enbodinment is the use of the
a) or (lb) or any subgroup thereof as mentioned

15  apharmaceutically 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.

In general, bacterial pathogens may be classified as either gram-positive or gram-

20 negative pathogens. Antibiotic compounds with activity against both gram-positive
and gram-negative pathogens are generally regarded as having a broad spectrum of
activity. The compounds of the present invention are regarded as active against gram-
positive and/or gram-negative bacterial pathogens. In particular, the present
compounds are active against at least pne gram-positive bacterium, preferably against

25  several gram-positive bacteria, more preferably against one or more gram-positive
bacteria and/or one or more gram-ne '%tive bacteria. Also intermediates of formula (II)
wherein W; represents halo, show at%tlbactenal activity.

Cgreme T



30 manufacture of a nedicanent for the treatnment of an infection with a
gram negative bacterium An interesting enbodinent is the use of a
conmpound of Forrmula (la) or (Ib) or any subgroup thereof as nentioned
her ei nbef owe 2a¢7/a14s4@r est i ng enbodi nent for the WO 2007/x¥tirhE%006/064856

PCT/ EP2006/ 064856 -21 manufacture of a,gedi canment for the treatnent of a
bacterial infection wherein the conpound of Formula (la) or (lIb) has a
IC90 < 15 I/ mM against at |east one bacterium in particular a

gram positive bacterium preferably a 1Co < 10 I/m, nore preferably a
| C90 < 5 |/ nThe présent c@dwpoundsihavbbactegicidel erbattoxabtatic acidwnyr i bed her ei nafter.
5 Preferred conpounds of the present invention are conpounds 64, 8, 46,
12, 10, 24, 4}%{ 3 22, 33, .20, 65, 19, 59, 54, 26, 66, 67, 49, 48, 70,
71, 21, 6, Jiamplesnf grem-positivesad s posatwpambiekiuperpbic hagtpria, include

exlper | hn'ent a:c Stagttylocoeci plofeRmpRLs. Iaﬁﬂiﬁb mmmélaf& @xzﬁﬂﬁd@iE(}faecdlﬁse addi tion
salt thergo r net el eo reocne C ISO I’IC
For m 10° thor St 5 0AoRS. BRcdbibE0S oy S TROKEIF dHportin Bt PG

The pr esent Equéﬁtsuleiﬂlsahgt@na,efba@@mpiedzstkma mghdcngergas;cHammphdss, fad0 N N F
HON 1\ 1 N.-xQn R Ww&maléoyeﬁﬁ%%%&r%sdpseﬁd&m agdi tion

salt thereof, @?t ernary amne " ther g st ereochem cal 'y 1 soneric

form t her eof €XagPp E‘,“F%WFW‘?SHe SC}Eﬁnc 13, fQr gxample £gi9k t hereof . I'n
gener al , badfmm-pdsitpatpathggens, mm(abxplec&ltmld‘cbaﬁt Ritere¢dcbicid Bueplopsesi dreve or

gram 20 %%IH%I far 19%?%%?&%@&&&%0&&& aﬁrﬁémgyﬁgﬁtam M&m%%}ilt}/h §I¥ ggtgal nst

bot h gramp (g arded as
havi ng a br olifficgliéxtreatan thﬁcalitw gradigate fqe@ @ow@m}m Qsplt@lre@vm@se@mnce

i nventi ont ar@tabﬁﬂ?ﬂ cmaxn@;;es @GEdc}i%iré’iﬁ@a@%etlﬁ&ﬁﬁi*reﬁﬁ&ﬂt@t BPSHCRY aureus .
o e et e RS R AR e Sehtve B lop et @Mﬁ&p@%@%"”” )

agai nst 25 stesisimaIStrgpiamopmsprteumembamtdanulaplem@aqbEeteezvcabdw Jeagaimst one or
nmore grajg positive

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

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

In particular, the compounds of the present invention are active on those bacteria of
which the viability depends on proper functioning of FIFO ATP synthase. Without
25  being bound to any theory, it is taught that the activity of the present compounds lies in
inhibition of the FIFO ATP synthase, in particular the inhibition of the FO complex of
the F1F0 ATP synthase, more in pai‘tiéular the inhibition of subunit ¢ of the FO
complex of the FIFQ ATP synthasei leading to killing of the bacteria by depletion of
the cellular ATP levels of the bacteria.
30
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.
Whenever used hereinbefore or hereinafier, that the bacterial infection is other than a
35 Mycobacterial infection it is meant that the bacterial infection is other than an infection
with one or more Mycobacteria strains.



bacteria and/or one or nore gramnegative bacteria. Al so internedi ates of
formula (I1) wherein W represents hal o, show ai bacterial activity. 4 WD
2007/ 014940 PCTI EP2006/ 064856 -22 The present conpounds have

bact eri ci d30 wWo7/ageri ostatic activity. Exanpl es of grBoF/peodocsseand
gram negative aerobic and anaerobic bact@gtia, include Staphylococci, for
exanple S. aureus; Enterococci, for exanple E. faecalis; 5 Streptococci,
for exanple S. pneunoniae, S. nutans, S. pyogens; Bacilli, for exanple
Bacillus subtilis; Listeria, for exarrpl e Listeria nonocytogenes;

Haenophi | us, Thmxacedmagﬁl and freqiienicy oBadmeinistitionsos teepresentr companypdsaiepénds
catarrhalis; oﬁaﬁtpgfxa{amaémgmhd o FHIRIAT4] 07 8 B ﬂé‘rﬁens ?lﬁinof?ﬂéln

Escherichia, for coli, G.anmtposit exa
St aphyl ococcreat @mﬂ@rSSE‘BEX pftgﬁaorg{xq%ld}eggd{egtedép@ange , @prdsr aliqtytime Of
i nport ant  beadmimistrafiort dnd g@ﬁatellphpsiwwomﬁtmﬂ@mdmﬁcm@anm tmélm@beafre bot h

difficult toa&:ﬁﬁ?s&a dab%efllfafsﬁme@te&c& %qil?l% ua IP?, f))ehtg mge sr%%\fvai hOSp' tal

enV|ronnent once Bicillin

resi stant St W@M@Q@H@djm@%aﬂ (M@morﬁsétlﬂleﬁldbllltlthatﬂmf@mvﬁtdadmagul ase
negative st aphyhf %I&Mmcrﬁaﬁs@dﬁ ehdhﬂ of BRir8dpBile oPilARLRAREGHLG
pneunoni ae andd/rm Le re 'Stagﬁ En]LCtg occus fae Iug‘i‘i 15 The cgr%ounds
of the presefl¥§" %BV q siplaé’g}’é?sﬁg ing the compopnds oL the, ;5
strains. Themstanpnmmbsnof the present invention are especially active
agai nst gyaphyl ococcus 20 aureus, including resistant Staphyl ococcus

aureus such as for exanple rreth|C| llin resistant Staphyloc occus aureus
(MRSA), and Ehe egsanaupe efibe preseniinyention may headmigistered in g p s of the

present i nveﬂdcbptﬁblalf(ﬁ'nﬁ@itlbﬂzﬁlm atphmmﬂﬁw Aoaep@aible vdiieh 11116@0 @bluk Ity

d d h b
bound to any EammesRl o ine cofnpbdsan BY F R i) bR
conpounds | i tepicaly, 1¢Q¢HY ot systsmieallyt $B€§teﬁll¢;®mﬂ10@ymlm eny mﬂthpélof i cul ar the

i nhibiti @5 ofntfofeidy GQ&Hb&iﬁd(iﬁto teRsdes 1)F @e'ﬁE&’ %)gntlfi‘l?aiﬁ‘eca i8urhl)
particular the inhibition of subunit c. of ag t hé. Fl FO ATP
synt hase | ealfFAGUEYaE; tFansdpgmal mgrﬁgenﬁ%lng;apgu%e ébl?‘lg‘fr‘!’l%?) So’f lipghal.cel | ul ar
ATP | evel s ofectdhand aral edministrafbr\\Thageeific dosage blartibattedd teboadniaiseredaf t er
that the CO”R@\”QFES & BurbfiGPos t?eagﬁe%,?ﬁa'y%e 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 ofitis media, infections of the cranial sinuses, eye infections,
infections of the oral cavity, such as infections of the teeth, gums and mucosa, upper
respiratory tract infections, lower respiratory tract infections, genitourinary infections,

25  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 (Ia) or (Ib) are active against bacterial
infections, the present compounds may be combined with other antibacterial agents in
order to effectively combat bacterial infections.

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



infection it is nmeant that the conpounds can treat an infection with one
or nore bacterial strains. \Wienever used hereinbefore or hereinafter,
that the bacterial infection is other than a 35 Mycobacterial infection
it i s meanwd vatomdwe bacterial infection is other than perkpheddsisap W th
one or nore Mycobacteria strains. WO 20G4/ 014940 PCT/ EP2006/ 064856 - 23
The exact dosage and frequency of adm nistration of the present conpounds
depends on the particular conpound of Formula (la) or (Ib) used, the
particular condition being treated, the severity of the condition bei ng
treat ed, theThgpreseneingbitiongdsodelates i aactombﬁﬂalﬁen of (a) 8 dothpountl o Foeiula(18)

general phys o) node of 5

adm ni strati gﬁ&@ém bi &6’?(%65&%1‘ | on % fi?fltaﬁtqﬁ %eyorﬁ%or? aki ng,
as is well ﬁhewmhb@tmbe@entsm other than atnhmyawhas:teﬁdraghm,rfgr@,e afa is evident
that the effgelicie daily anmount may be | owered or increased dependi ng on
the respopse of the treated subject and/or depending on the eval uation
of the physician prescribing the conpounds of the instant invention, 10
The conpoundAgthatnieseyticeemipositive norjprisingea/pHaemavdaticallg beveptiblervarier and,

- pharmaceutic I I

D eaept abl e Cgﬁrérc}‘i\éer &g{ﬁ%@*& tﬁer{}i%gﬁ&aﬂgteﬁ%% a)ﬁo{n?r of I(]ag *&%ﬁ%‘&&i& &% bﬂa
cormpounds caHak (Buaandi®) Qﬂeéﬂ mgge ‘PtB‘iIta@‘ﬂbaé}tfélﬁl %@nts Peyyided thay | the| Q?é QF m?feor

syst eni cal | yoth&ystibasieriabpgtnis@idd 6tBét thanCdntigySotabirifipbRs i94lsd SorhpHsb@BYICi Ng

t he conpound t he ssues of the body, e.g., intrathecal, epidural,
i nt rarrusgﬁl a];hep%?sgﬁslﬁvgk i ntravenous, intraperitoneal, subcut aneous,
sublingual, rectal, and oral adninistration. The speci f ic dosage of

anti bacteri a*l’hédﬂe%t A0 2B r8skes todfhe l‘i\ﬁlolf a@@mﬁﬁ@tﬂ%ﬁﬁnﬂ&c@&tlcﬁf eat ment ,
may be adj usted as, neegg_jd 20 B ct ria i’l ons ch may be treated
by the pr es eFRMRASHISB @ qeﬂgpqm BFea'@?&r?EP aCtE‘éaAﬂrFfﬁ‘?t]oﬁervous system
i nfections, external ear infecti ons i nfections of the mddle ear, such

a5 St 191 | i} Eo/IB0| farkBGRL Opilich Wy 0L flou hOMRES Y S RIGE 1 O,

|nfect|ons o] cavil guns and
nucosa, uppefdmipisypfianpuERases: r%@PIQWé@@P@ﬂQSItIQ%me mey p¢ ¢1€ﬁdm11y tract

i nfections, Q&ﬂpdsﬁiéﬁé ﬁ's%,]sly érﬁf)]@?éd ﬁﬂ@steﬁﬁcamﬁaathld%rﬁ% dril@l To'Préifatd @S,
gynecol ogi cal, i nfec poi nt_ infecti ons skln

Skt oL L harncsaived o aitons SEMsIhyeao 28 afiadtRe Amouhtats

ant i bact er i atompmuag)pptionaBy of additiogealy formnas thesdtive irtgeedient 1smooth3eﬂa1xi s in
| MTUNOS URRT e§3ithd MiEieSwith 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



such as patients receiving cancer chenotherapy, or organ, transplant
patients. 30 Gven the fact that the conpounds of Formula (Is) or (lb)
are active against bacterial infections, the present conpounds may be
conbi ned wwdnoot/was40ant i bact erial agents in order to epfpebiovedeysseonbat
bacterial infections. Therefore, the pregsent invention also relates to a
conbi nation of (a) a conpound of 35 Formula (la) or (Ib), and (b) one or
nore ot her antibacterial agents provided that the one or nore other
~anti bacterial agents are other than antinycobacterial agents. WO

2007/ 014940 Pcided2e66lid®idPseparadidnsTkiclparessended ty/bntdnvertal, slorilebefores t o
a conbi nati oggot, dﬁmﬁm gnof Formula (ht) or (lIb), and (b) one or
nmore ot her antlbacteria iagents provi ded that the one or nore other
anti bacterial agents are other than antimycobacterial agents, for use as

a nmedi g : ne. Dﬁpq!hdnigafndrm@muaé 6BddnfifIBGRAIS h,tt'g@ﬁha@ﬁmat'i@dl BQnﬁosﬂﬂﬁhr\?ilﬂceUt ically
accept a carkier. and, . a e redi.ent, a ther ut i o
ef fecti ve?arrB{ue{fletrgbclﬁl c?rggnsg%go(r)n n§§§¥°d9 do(?’ orSigfLghoTE Péel)}er @9%05‘3 (?'?591%0 (¥ one
or nore ot _helwemht ofithe adtive angredignts;, sndy frowi Hed9t ek by veight,enare praerably ot her
anti bacteri ahoﬁﬂﬁﬂb%@v?eiéﬁt'%éf%/ﬂﬁﬂnﬁﬂ%ﬁdmg faﬁl‘é'c%ieﬁ%ﬂ?ﬁaﬁ:enth sal so

I nvention. The pr [

conprised by, 10 th Eresen ‘esent 1 nvention arso
relates to th%m%ug%‘eﬁf’ the Rl FOMPOFHAN-or phar naceutical conposition as
defined above for the treatnent of a bacterial infection. 15 The present
phar maceygi c gy \ e ' I } f
adm ni st lrllgt i %e' %g pgtgtﬁéé.l%é@pspér}g%er % é)hrg&lo(?r_fpﬂg%% ufllgf;aiﬂ{ qgféé]drgg{/tﬁggﬁlgf ted
al | conposi entiastetial 2aenits) when syenestanombinstioniney be getermined bt the persondr ugs.
T]Qf pr tePar et El@lkidoih]f!lﬁdﬁfﬁ egtid {tfa;ﬁb alﬁ@ﬂilé‘éié& beage Sd héndy%?flﬁ&hin%ﬁagg@t _
effective amgunt .o e particular ¢ oun opt.i o in i tion
salt form ggeffeﬂ@s%ﬁ: PP%‘%FWE)"rCQH}I’QPRd ‘?%ﬁ]ﬁ?ﬁéﬂr @gaﬁ?mgbaﬁfi’w&t ure
wi t h a phar magoat(s) used, |the paciieeiir abhditioabeingareatedithe beverityrofehe comditioabeing
wi de variet di f d | d.qed for
& Yg%teé, @Léégg,dsgﬁgﬁh%éﬁaeroﬁhe{ ane O?E&Hlﬁfstrgﬁcﬁpaﬁfd?%géggll I?‘S%F‘h .

adm ni strati L 2 ceutrcal conpositions ar ein

uni tary dosagenditionff $he nagtinular patient, the moda At gdminigratignas welkay ¢heTon oral Iy
or by IoagI ent ﬁfeaifcaﬂidmi the indbiduaF@ay B%&Hlﬁbeaﬁ it Well Hﬁ@ﬁﬁfoitﬂ@efghiﬂe%gfmesﬂt.t i ons
in oral dosage for ny. o e us phar.maceut] ca i a.25.may be
ol oyed suchoterpls, RReent 86 ¢ kel BLERERUY £ vdlBshaio st
like in the depsdingpn dheabsponspaf thegreafsdisaljediand/ eudsiperdingorsthe wsalaation of
SYrups, 8pi Xifephy§i&ith pie8ibird e compounds of the instant invention.

The compounds of Formula (Ia) or (Ib) 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

25  sequentially. Thus, the present invention also relates to a product containing (a) a
compound of Formula (Ia) or (Ib), and (b) one or more other antibacterial agents
provided that the one or more other antibacterial agents are other than
antimycobacterial agents, 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

It is especially advantageous to formulate the aforementioned pharmaceutical
compositions in unit dosage form for ease of administration and uniformity of dosage.



solutions; or solid carriers such as starches, sugars, kaolin, diluents,

| ubricants, binders, disintegrating agents and the like in the case of
powders, pills, capsules and tablets. Because of their ease in

admi ni st r aWio¢7/éldP et s and capsul es represent the noStPCAERMNSAISEGEOUS
oral unit dosage forns in which case sabgd pharnmaceutical carriers are
obvi ously enpl oyed. For parenteral conpositions, the carrier will usually
conprise sterile water, at least in large part, though other

i ngredients, for exanple, to aid solubility, may be included. Injectable
sol utions, f4nit desagpfosm asusedheren wofas techhiysicallyrdisstete Watsoaitabileas wnitayr i ses

el o ey 4y o g
appropri at e g‘ﬁ ?‘%ﬁ?er@f%‘g%cﬁﬁ‘ aéﬁ)é?ﬁ‘flg &ﬁgﬂferf@qmregg may be
enpl oyed. Al lﬂmﬂﬂﬁemYéﬁﬂldlgéﬂiaﬁﬁfEé BFROD 6hif BebBgSformP areitabddtsiectudiie sol i d

form prepar astcgﬁp%r thaﬁéﬁ% %; ﬁﬁg%ﬁéﬂséﬁ dpc?er Sg&gﬁr&/ﬁgrs sﬁ)rﬂgéstltloyl sb efore

use, to Iiquid form preparati
admi ni strat |’@J¢Ctab]ﬁé0§ Haps Al cespensioqs ap thsd@sb,tandrsegwgaltedanlpitlplreéﬂmﬂoﬁ conpri se

from 0. 05 t oTiRa¥y A¥sase otk corﬁpétﬁldﬁf:&fnﬁﬁ B the fdi/@ﬁﬂo(ﬁ v&mt&fc%ﬁrswary wii ght
of the activ maredl ent% £3€q { erp “@ﬁ 3%% rrgre
preferably 1 SHRynd smplyed: g mpde ofa ’ﬁs ar i}feﬁée Beabl e

carrier, al lbasteriglaliscaspeindicited.ng based on the total corrp05|t|on. 10 The
wei ght tg weight ratio's of the corrpound of Formula (la) or (Ib) and (b)
the other antibacterial agent( Szlj when gi ven, as a_conbi nati on may be

det er mi ned biherqther gatibagterial-agents lcmn%yw@ cgpbinedyith ﬂf“‘aﬂ"@?%‘éﬁ fofmahct
dosage and fﬁmueﬁtﬁzact@ﬁala@ént@hﬁmﬁhltmn deteayitts aﬂtrbabﬂaﬁalmgéﬁts Caothpitise

conpound of ?f)% saof(tilé ?ucﬂ aﬁ henrl i % t etlc en nsI (s)
used, the par réuf ﬁr I'ng e Be(f ers of
condi ti on bemaﬁgalwplnal@am@, seamana@@c cma@hponngmnmrwcmset oxacppismsf

adm ni st gt '&l&u?dﬁ% é}?d@eﬁe%lem@ W?daféﬂems Cr%ﬁﬂfciﬂ%”m@ﬁoﬂa@ﬁmﬁ‘%ﬁéc‘}bﬁtﬁﬁ pat i ent,
t he node of nistrai.i on as we as ot er di cati e’ i ndi vi dual
may be taki nffrydrgtefrac ings, ?(’P%WVC 188§ ﬂB@@g YRasides quuf Ostl%é Sgeras

Fur t her nor e, Niniclessidesj Gantledsidet, catbecydit @atleosiiesldildsyicidingy mhacﬂﬂiﬂesbﬁlch ower ed
or increase gﬂggl 0, / or
dependi ng oga t]%e eva %tg?ﬁ’%m ?1(%8?519 Iﬂéﬁlﬁ S|%&§m5&r8@se§’?16bﬁgﬂngﬁd% npounds
of the inst aﬁ@CTPIMPéfﬁnF%WCIHFhEeR&@?ﬁﬁ%@S leﬁmwrsmaaanhag p@lyﬁ(yms and the

one or {rm e l&tchﬁfsmaflﬁ:g@ﬁﬁg 9éptﬂle af@RoHCE coﬁt@ﬁimgeao@@ﬁ‘qmn@gts | detidorfyones, €
preparation

) ated in se reparations so that
Phey can be SHORLner oot Aaimste: SroubgilcinfiepBtn. SeocsrRosars

stendomycin, viomycin, virginiamycin; cyclohexnmde cycloserine; variotin;

sarkomycin A; novobiocin; griseofulvin; chloramphenicol; mitomycins; fumagillin;
monensins; pyrrolnitrin; fosfomycin; fusidic acid; D-(p-hydroxyphenyl)glycine;

25 D-phenylglycine; enediynes.
Specific ajmtibiotics which may be combined with the present compounds of formula
(Ia) or (Iﬂ)) are for example benzylpenicillin (potassium, procaine, benzathine),
phenoxyrhethylpenicillin (potassium), phenethicillin potassium, propicillin,
carbenicillin (disodium, phenyl sodium, indanyl sodium), sulbenicillin, ticarcillin

30 disodium, methicillin sodium, oxacillin sodium, cloxacillin sodium, dicloxacillin,
flucloxacillin, ampicillin, mezlocillin, piperacillin sodium, amoxicillin, ciclacillin,
hectacillin, sulbactam sodium, talampicillin hydrochloride, bacampicillin

hydrochloride, pivmecillinam, cephalexin, cefaclor, cephaloglycin, cefadroxil,
cephradirjle, cefroxadine, cephapirin sodium, cephalothin sodium, cephacetrile sodium,
35 cefsulodih sodium, cephaloridine, cefatrizine, cefoperazone sodium, cefamandole,
vefotiam 11hydroch101ride, cefazolin sodium, ceftizoxime sodium, cefotaxime sodium,
cefmenoxime hydrochloride, cefuroxime, cefiriaxone sodium, ceftazidime, cefoxitin,



25 sequentially. Thus, the present invention also relates to a product
containing (a) a conpound of Fornmula (la) or (lb), and (b) one or nore
ot her antibacterial agents provided that the one or nore other

ant i bact er iVe0 2F0HP4 are ot her than antinycobacterial RQGEMP3006/6E8E

conbi ned preparation for sinultaneous, sgparate or sequential use in the
treatnent of a bacterial infection. 30 The pharnaceutical conposition may
additionally contain various other ingredients known in the art, for
exanple, a lubricant, stabilising agent, buffering agent, enulsifying
agent, vi scospimetazelgytedoteian, lalgmoxef, damvuflanic acfd, imipeess rvtednam, tefthcyebog, i ng
or col orant chRaetrdcytifnedyRRichdlbY, d%%&;ﬁ?kﬁ]gﬂ%yélihef&{ ag%c?ipé he

af orenent i oned phar nac(fﬂ%t i 0?1 osi ' orm far ease

| co ons in uni 0sag; )
of admi ni st r AV LIRG WY SXSTRS: eQHtEHacyeingymmogyslisgsirprerugayy hydrochloride,

PCT/ EP2006/ 0@48&6bicin2écldsnbitindiemangcih culfatg Hekanamlydintebamyeihpgehtdnycin
physi cal | ¢ di It S .Sl . uni 1 S . e uni t
cont ai ni né asgl(rf’a{etgéi?og}%%]dnﬁfzagﬁ %Hﬁgﬁ?* %f/&g?]&gt{f%én}ygglr‘ g%?%’r? n%g t&“ ated to
produce the dasmogyciniaiaeiiepiomypinsuliaty.dibissesapptomyeinydestomybia Aequi r ed
F_har Imag_eut i g a&gl@afygﬁleﬁ, apRakoR dl, tﬁ&)ﬁﬁl&igl,%i%iéfﬂ&lfﬂl@?@ﬂ_&ﬁoﬁ{y% @Hﬁ)cm%ﬁhf,t tS
i ncluding 5 scor.ed oy..coatf, ablets), capsules, pills, powder packets,
wafers, supp&qqrg?ﬁnégffate’ivﬁ}lgf?%’ g ‘i’ql%r?gi;'(??‘msﬁ]gﬁé’ﬁg? §n"§\9§mi“ G 1i ke,
and segr egat edythramyciplestslatenelearsomy@ineghdsphhty, thwsigtpdeandorhien, ddtegamycih,
accordi ngot 0; L0V Wel s BTV ER® Al S - VM . ound
enpl oyed,got hé6S%§%?’os‘?ﬂgalg%a?1’&}b %13’[ i?(@)rrr{fegﬁigﬁii er?ea,? %ﬁlgﬁgéggﬂﬁﬁg t he
bacterial di PERIQBYFIA NI eRmigidin, eobymain Buheriaeinciolisin dféii s whi ch may
Ee conbi neﬂ wblistininathaneTienaRdediim, Eﬂﬁﬁ?ybilﬁ, mikanyéih evigitibBgeh fapRbmagent s f
nown in the _at er. ant. erial _agents. ri.se antibiotics o
Che (3 1 act atie ity UntioRUbih \ARdCR, s S0 I3 Hebebagsflin. Blstilh
peni ci | |'i ns, pepriatiny mbnensinhlasaleqid salinomysisnamphatérisin B, nysphial mégpuicims,
cephanyciygs, ﬁkhggg?g@myéﬁ, FARUNLAN R IAG)AS, cHRERS S padltRapenens,

J—

nocar di ci ns, n i fet a]fl:ﬁ/qil I nes,, anhydrotetracycli nes,
ant hr acycl i n&¥dro 55 PePes: (fEFlessingecilqrity shseofWVigy c| eosi des,
C-nucl eosi deshloempheniyel] ¢htoramphenici faimitat) aisdrgdinl CnpySrolniad, ddsfateying uch

as 12-nenber ?&'si&ié: Qg¢rﬁ‘&orzgi1n§18fisdamjuﬂﬁ,@m.ed ring macrolides, 16-nenbered

ring

20 GENERAL PREPARATION

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

25  Compounds of Formula (Ia) wherein R? represents alkoxy; a radical of formula

/(Ch2k
N .7
" wherein t and Z are defined as hereinabove; alkyloxy substituted with a
,(Cli2k
N .,Z
radical of formula - wherein t and Z are defined as hereinabove; 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
30  or 2-oxopyrrolidinyl, said R* being represented by R**, and said compounds being
represented by Formula (Ta-1), can be prepared by reacting an intermediate of formula
(1), wherein W, represents a suitable leaving group, such as for example halo, e.g.
chloro and the like, with H-R* or with a suitable salt form of R?*-H optionally in the
presence of a suitable solvent, such as for example an alcohol, e.g. methanol and the



macr ol i des; ansanyci ns; peptides such as bl eonycins, gram cidins,

pol ynyxi ns, 20 bacitracins, large ring peptide antibiotics containing

| act one |inkages, actinonycins, anphonycin, capreonycin, distamycin,
endur aci di W) 2001/1aMPci n, neocar zi nostatin, stendonyci NPCVERPRI6#856

vi rgi ni anycin; cyclohexi m de; cycloseripg. variotin, sarkonycin A
novobi oci n; griseoful vin; chloranphenicol; mtonycins; fumagillin,;
nonensi ns; pyrrolnitrin; fosfomycin; fusidic acid;

D- (p- hydr oxyphenyl ) gl yci ne; 25 D-phenyl gl yci ne; enediynes. Specific

ant i bi otics Vike, etetonlyild; end optiwinalisdinthe presence gfraamigatile basepxmoh ds foo exdnaplerul a
(Ta) or (TIpkxﬁiqu@ﬁﬂg%gﬁﬁkgmgenzyIpenicillin (pot assi um procai ne,
benzat hine), phengxymet hyl penicillin (potassiug%w phenetﬁicillin

pot assi um propi ciRdbn, cdrbenicillin (disodiu enyl sodi um indanyl

sodi unm), sulbenicilli C ciRPi n REB-Hi sodi um et Bdi um

oxaci |l l'in sodi um c#@ h |1 i M sodium _di cl,gx,atﬁ'bl | iyor xaclllin,

anpicillin, ne 4 }\' acillin sodium “ame&i CY nFoLglacillin,

hectacillin, sul bgc sodMumW4 al 8a¥%ef 8+ i n hyd) oBHI ori de,

bacarnpicilli NcH drochl oride, pivnecillinamgcggphal exin, cefaclor,

cephal ogl yci n, cf adroxil, cephradirie, cef rotadi ne, cephapirin sodi um
sul odi n sodi um

cephal ot hin ngjNum cephacetril e sodium 35xxe
cephal ori di n€, c¥gatrigi ne, cefoperazone sodi unk* ceflartandol e,

vefotiam hydrochl orid cefazalin sodium ceftizoxj sqQdi,um cef ot axi ne
sodi um  cef Pﬂ@ﬂ%dﬁﬁ?ﬁwgc@?%&}fe&'én ﬁc@P{f’F?ﬂ? : ,OTMPFIQ%%Smgodi um
cef t azi di fre, repekentéd bynfornila RIVMAIGAEDERpRGTE BERAY Bt 6wEE by Ferdla (Ia-2),

cefinetazol ecanc%];ﬂq%‘%%%[bryaljg%??%ﬁﬁ&e %Jli%‘é}ég?c}%@aa(fﬁ g‘,lthlﬂng?@ﬂ%]’ indgd r eonam

tetracycline, : roc ]

denet hyl chl opPtegancaefa suitglle C@tﬁlyste%ucg@yiqr iexanple Re(PREDy @Ispitpble spdvept yaghi ne,

r 0: it eL r a_cycasikme exdﬂﬂﬁl@@i&ﬂ‘elﬂity&f[t‘her @ﬁé&ﬂﬂédhbi, @l gﬂrﬂé%hdﬂli)(ﬂféhﬂ tHeille, andgmiﬁiﬂl@i gi n,
acl arubi ci n,  kanamyci n_su ekan in, .. ramyci.n, gentamycin

Ul fate, d bRRACRRY i Risenele Ssodis RERPAR o G OBBR ERE cony o n

sul fate, paronmomiljn sul fRte, streptonycin sul fRake, di hydrostreptonmycin,
destonmycin A, hygro in gbamyci n, sisom cin, i i ciRf sul fate,
specti nonyci n hydr O)(Zlﬁ ast B2 sul f gt e,x_ﬁl
kasuganyci n, pdiyoxi i, ci din.S__erythr GE 'ﬁ

estol ate, ol eando Hn phddphaye, tracetyl ol eando®ici n, 'Ki t &amycin, 10

j osamycin, spi ch ‘om tylosin, ivermectin, @hgecanycin, beeonycin

sul fate, peplo in sulfate,; gramcidin S, ;|)o ymy. xin B, bacitracin,
colistin sulfatg, colistinnmethanesulfonatgssndium enranycin, m kanycin,

vi rgini arlrgci ] CRPr e@yycin rR* (la-2)
Compounds of Formula (Ia) wherein R* represents Het, e.g. pyridyl, said R? being

represented by Het and said intermediates being represented by Formula (Ia-3), can be
O

o)
0

presence of a suitable catalyst, such as for example Pd(PPhs)s, a suitable solvent, such

prepared by reacting an intermediate of formula (II) with , in the

15  as for example dimethylether or an alcohol, e.g. methanol and the like, and a suitable
base, such as for example disodium carbonate or dipotassium carbonate.

o) 1 7
R R’ / 3 R R
q _r 0 i N7 R
RA_XT

R3 X= P Z N/
OH N" w ] » OH Het
(CHalq (CTzq
R5/N\ R5/N\

RC ) R (23)



sul fate, viomycin, envionycin, vanoonycin, actinomycin D,

neocar zi nostatin, bestatin, pepstatin, nonensm |asal ocid, salinonycin,
anphotericin B, nystatin, natamycin, 15 trichonycin, mthra{nycin,

| i nconyci nwochewbasmei n, el i ndanycin pal mitate hydrochlmrmigt®eos0s48se

t| aupphosphol i pol, cycloserine, pecilochy, griseofulvin,

chl or anpheni col , ctI | or anpheni col palmtate, mtonycin C pyrrolnitrin,
fosfomycin, fusidic acid, bicozainycin, tiamulin, siccanin. 20 GENERAL
PREPARATI ON The conpounds according to the invention can generally be

pr epar ed by Gompumdssﬂltumnulaf(lagmmmn X drhdiedct bdnidcsaid ttdemedintes Belﬁg‘ne skilled

Padioa of rapueiity Yo Th, o St et Bl RAFNSadol Rk
al kyl oxy sub@m Whﬁr@a%nenregpntqwablaénamg gampfmhm for givemple halp, @&id Z are

deI i nedl as hﬁbfﬁb rta;hm Qid e MRe, CWlth & ihRiHadi@ T BemR €IVgiin Rl prasknd¥RY a
opti ona

ted t
|ndepend nt Is)}ut?) eg%q i\lﬁgg%f:nﬂsg?rh B 2 Y%‘rb‘%ﬂq@]&mﬂg?e% }SlLﬁg?(EW&P? nyl 30 or
2- oxopyrr ol i peseyde ofaaudahlasdjmnngucﬂmprfmampu tétyahiRba furam dnd eptibneliynrimounds
being repregg cprfar ﬂe%aéé mﬁlgﬂ)as fdi‘s\]?ar?[g Ebwfeﬁqm%afp?&gpig Bg an

i nt er medi ate o resénts a s 1 eavi ng
group, such NE P&Q&h}zi ;sgprogylgmlne@ﬁprgpqghg%y epediamipe  with HW or
with a suita 1e salt Iftyormof Rea- H optional ly |R)1;,he prigsence of a-

sui tabl e sol such as for e e xRl an al cohol t hggeol and t he
WD 2007/ 014940 064856 -[28 |ike, acet onj A

nd optionally
di pot assi um

in the presence su tab1'e E%ﬁ sueh—es f o1g3ex
X - R3 | ~pH

carbonate. (R1) HRs \ \ |

N W salt of R~‘é’2HHNR§a 2)g N(CHZ)q(CH

() R (Chizl

| ) N

10  Compounds of Formula (Ib) wherein R’ represents oxo, can be prepared by reacting an
intermediate of formula (IT) with a suitable acid, such as for example HCI, in the

presence of a suitable solvent, such as for example tetrahydrofuran,

7
R" R 6 R"p R G
( X R acid \r\\ RN R
R X1 A  —_— R3 T

H N W, H g (0]
(CH2)q (CHa)q
5_-N 5_-N
% m R R

(Ib)

Compounds of Formula (Ia) or (Ib) wherein X represents CH, said compounds being
15  represented by Formula (Ia-5) or (Ib-1), can be prepared by reacting an intermediate of

formula (XX) or (XXI) with an intermediate of formula (IV) in the presence of a

suitable coupling agent, such as nBuLi, secBuLi, and in the presence of a suitable

solvent, such as for example tetrahydrofuran, and optionally a suitable base, such as for

example 2,2,6,6-tetramethylpiperidine, NH(CH,CH,CH3),, N,N-diisopropylamine or
20  trimethylethylenediamine.



SN (I'l) RR" NR4 Conmpounds of Formula (la) wherein R2 represents Het or
al kyl, said R2 being 5 represented by forml a. Rzb and sai d conpounds

bei ng represented by Formula (la-2), can be prepared by reacting an

i nt er medi ameo w7/6@sqoul a (11) with Rb-B(O1)2, in the peeseiecisasssa
suitabl e catalyst, such as for exanple Bg(PPh3)4, a suitable solvent,
such as for exanple dinethylether or an al cohol, e.g. nethanol and the

| i ke, and a suitable base, such as for exanpl e di sodi um carbonate or

di potassi um carbonate. (Rl)a R7 (R)P R7 R R3 X r Rs R2b B(O—I)2 R3 X r’

\ R ~OHNW OfRN R (CHZ)q (CH2 g Rawly Rs'IN 184 (11 R'R4 (1a-2)
Conpounds of Formiia (1 a)| Wnsgel n B esents Het, \ . riggl, said
R2 being represent and said fnternediates b r egr esent ed by
Formula (la-3), carlbe] OJfet-& p g red™by™eact i nghagAnte medi at e of
formula (I1) with // g esencd of a suitabl Al ystN sBth as for
exanpl e Pd(PPh3) 4, a’suitable sol \ , such 15 as exanpl e

di met hyl et her or an al ol, e.g.” metyanol and the |Jil& and a suitable

base, such as for exanple di sodi um car bonat e or @Hppt ass&_?qﬁ car bonat e.
(RPR7 Rs Het-BO (R )P R7 Rs W  R3 Xr \ '\ O|R3 X WL OH N Het
(Cl12 g (CH2 QN Ra~N R- 'R4(II; R4 (la-3) W-R007/014940

PCTI EP20061064856 - 29 R*

1 7
(R1>p RS 0 (R )
6
+
(CH» 4 / - N o
CH3 R | 3 CHz [ R
' 5N, RN R®
R> ~
R4 ) OH
(OXX1) (CT2 ‘
(v) -
r—N (1b-1)
\R4

In the above reactions, the obtained compound of Formula (Ia) or (Ib) can be isolated,
and, if necessary, purified according to methodologies generally known in the art such
as, for example, extraction, crystallization, distillation, trituration and chromatography.
5 Incase the compound of Formula (Ia) or (Ib) crystallizes out, it can be isolated by

filtration. Otherwise, crystallization can be caused by the addition of an appropriate
solvent, such as for example water; acetonitrile; an alcohol, such as for example
methanol, ethanol; and combinations of said solvents. Alternatively, the reaction
mixture can also be evaporated to dryness, followed by purification of the residue by

10  chromatography (e.g. reverse phase HPLC, flash chromatography and the like). The
reaction mixture can also be purified by chromatography without previously
evaporating the solvent. The compound of Formula (Ia) or (Ib) can also be isolated by
evaporation of the solvent followed by recrystallisation in an appropriate solvent, such
as for example water; acetonitrile; an alcohol, such as for example methanol; and

15  combinations of said solvents.
The person skilled in the art will recognise which method should be used, which
solvent is the most appropriate to use or it belongs to routine experimentation to find
the most suitable isolation method.



Compounds of Fornula (la) wherein X is a direct bond, said internmedi ates
being represented by Fornula (la-4), can be prepared by reacting an
intermediate of formula (111) wherein W2 represents a suitable | eaving
group, suckwoemofmrssexanpl e hal o, e.g. brono, chloro aneciieEobd/deesseéw t h
an internediate of formula (1V) in the presence of a 5 suitable coupling
agent, such as for exanple n-butyl lithium secBuLi, and in the presence
of a suitable solvent, such as for exanple tetrahydrofuran, and
optionally in the presence of a suitable base, such as for exanple

2,2, 6, 6-t et r ThecdypopngdreofiRdrmela (IaNei @H2EHATHE): De NreNasd by powywytingni ne or

trimethyl et huérﬁswﬁa@&tﬁo%m fa?% fh %Fél.la f (13((1-9 Re }M (CH2 g
SR N2 VR GmHal ifyin |||I§)°§if g II%/)B??%' I\K‘{ngm?a-M 10
Conpounds of trnsformeton 1eastioRfer ei n RO represents oxo, can be prepared by
reacting an internediate of formula (I1) with a suitable acid, such as

exarpl o 15t r Ay ORIpAFor FRRRIE OB of i uithe el % B GorrespoRaind Trostle
R3~XO >H N Worps fpllowing greknaymprocidley farsonyveRB)g 4 triRalest nitrggen4nto fity )
Conpounds  of MEid¥bAn.( §8) Nsxiddtih redBEd sy génel%ng 86 BAHHisq Sty réftiflg the
CompOUNCs D g 2B AR ) Y (T ah dppeopiiate organic or horgaiae.
prepared by FRHEEMAFTS P 8t et pprop g g
peroxide. Appropriate inorganic peroxides comprise, for example, hydrogen peroxide,
10  alkali metal or earth alkaline metal peroxides, e.g. sodium peroxide, potassium
peroxide; appropriate organic peroxides may comprise peroxy acids such as, for
example, benzenecarboperoxoic acid or halo substituted benzenecarboperoxoic acid,
e.g. 3-chlorobenzenecarboperoxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid,
alkylhydroperoxides, e.g. t.butyl hydro-peroxide. Suitable solvents are, for example,
15  water, lower alcohols, e.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones,
e.g. 2-butanone, halogenated hydrocarbons, e.g. dichloromethane, and mixtures of such
solvents.

Compounds of Formula (Ia) wherein R! represents halo, said compounds being
20  represented by Formula (Ia-6), can be converted into a compound of Formula (Ia)
wherein R! represents Het, e.g. pyridyl, said compounds being represented by Formula

/O
Het—B\ >
(0}

example Pd(PPh;), a suitable solvent, such as for example dimethylether or an alcohol,

(Ia-7), by reaction with , in the presence of a suitable catalyst, such as for

e.g. methanol and the like, and a suitable base, such as for example disodium carbonate
25  ordipotassium carbonate.

. O R7
hal R’ / 3 Het
& Re Het'—'B\ R6
AR 0 A
R3 X—!—- R X A~
PN, ——— N” Nge
OH R OH
(CTZ)q (°T2>q
5N R5’N
TR (a9) % (a7)

Compounds of Formula (Ia-6) can also be converted into a compound of Formula (Ia)
wherein R represents methyl, said compound being represented by Formula (Ia-8), by
reaction with Sn(CHj3), in the presence of a suitable catalyst, such as for example

30  Pd(PPh;),, a suitable solvent, such as for example toluene.



formula (XX) or (XXI) with an internediate of formula (1V) in the
presence of a suitable coupling agent, such as nBuLi, secBuLi, and in
the presence of a suitable solvent, such as for exanple tetrahydrofuran,
and opti-on¥d200H18MDt abl e base, such as for exanple  PCT/EP2006/064856
2,2,6,6-tetramet hyl pi peridi ne, NH(CH2CH36H3) 2, N, N-dii sopropyl am ne or

20 tri et hyl et hyl enedi ami ne. WO 2007/ 014940 PCT/ EP2006/ 064856 -30 (RP
RT RBO(R)p R \ W\ ~\\ R Rs Nk (CH2)gaj 2 CHB NR2 I R3 CH2 R
Rs,N (XX) R4 OH (CH2)q (Ia 5 (IV) NRS-\ R4 (R)pR7T R R3O (Rp

RZRVY 8 +)f TNCHisiss\/.zF@*ng RS 1 R4 OH
(XXI) (CH2 g (I1V) I ¥ 'N\ R4 In the aboveyl iRdns, the
obt ai ned conpoupd gg_ (I a)sn@H,), 1 b) caQ bg._EL ol at ed, and i f
necessary, purif Ng ,t o—nethadglogi e N kpovvn in the art
such as, for exappP, ion, crystalliz t|6'n di sti [l ati on,
trituration ancHghr omat ography. (CTZ)q

5_-N 5—~N

% (a9) TR (a9)

Some of the compounds of Formula (Ia) or (Ib) and some of the intermediates in the
present invention may consist of a mixture of stereochemically isomeric forms. Pure
stereochemically isomeric forms of said compounds and said intermediates can be

5  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 nﬁxﬁn§§ with suitable resolving agents such as, for example,

10  chiral acids, to mixtures of dias t¢1 comeric salts or compounds; then physically

separating said mixtures of dias‘téféotheric salts or compounds by, for example,

selective crystallization or chro‘mato ‘ aphic techniques, e.g. liquid chromatography and
the like methods; and finally conVcn
compounds into the correspondlng

ng said separated diastereomeric salts or

ntiomers. Pure stereochemically isomeric forms
15 may also be obtained from the g pur reochemically isomeric forms of the appropriate
intermediates and starting materla ovided that the intervening reactions occur

stereospecifically.

An alternative manner of separating the enantiomeric forms of the compounds of
20 Formula (Ta) or (Ib) and intermediates involves liquid chromatography, in particular
liquid chromatography using a chiral stationary phase.

It is to be understood that in the above or the following preparations, the reaction
products may be isolated from the reaction medium and, if necessary, further purified

25 according to methodologies generally known in the art such as, for example, extraction,
crystallization, distillation, trituration and chromatography.

Some of the intermediates and starting materials are known compounds and may be
commercially available or may be prepared according to art-known procedures or

30 procedures described in W02004/011436 or W02005/070430, which is incorporated
herein by reference.



5 In case the conmpound of Formula (Is) or (lIb) crystallizes out, it can
be isolated by filtration. O herwi se, crystallization can be caused by
the addition of an appropriate solvent, such as for exanple water;

acet oni t ri M) 20ami01a9460hol , such as for exanpl e nethanol pCEEP@OGIcHssANd
conbi nati ons of said solvents. Alternatiyely, the reaction mxture can
al so be evaporated to dryness, followed by purification of the residue by
10 chromat ography (e.g. reverse phase HPLC, flash chromatography and the
like). The reaction mxture can also be purified by chronmatography

W t hout previously evaporating the solvent. The conpound of Formula (Ia)

or (1b) can alismhebites 80FRhEH ( ﬁywh@rxﬁrz@[ s dif2Br tofd  d4€h ﬁl?éfﬁﬁ%&sateé 9&+§md by

oot oni (11| SrPEROr o BrTLE ) ah boPeEHShRY SRR BTG Smls
conbi nat i ons (Vf wixa¢id Véois ue défined héreinplesve omitls ki inteeldedlﬂe o for@iala (W) ih the
recogni se \g/n fé&n@?&f@&ﬁ?ﬁ%%&liﬂg Eél?ds'uc n(ﬁ?lLl sg ﬁ/u(in natn'g ﬁﬁ p{eggl?ceﬁé 3 i he

appropria 0 use or rou I ne expée

nost suit abl @niablmsakvp@inswbtaﬁfsmexmlgwah ofguo, am@’a/sgmbasem@s@s for31 The
conpounds of eﬁ‘iﬂﬂl@i 8,6( -ﬁﬁaﬁéth&lP%EnW NOHIeH,08,)P NeRahSchrEYy1aRRY 8 T 1 NY
conpounds of FO‘?‘;@@H i nto each of her aécording to art-known
group transf8? lp%ns 5 The conpounds of Formula (la) or (Ib)
may be converted to the corresponding N-oxide fornms follow ng art-known
procedures for, converting a trlvalent nitrogen jpifo its rN-oxi de form
Sai d N oxi dat('? reacti on nay geR dy be carried\out b}y r ting the
starting materi a fa (la) of (1b) with an € organic or
i norganic pero F roperi ate i gan;c.per9§|dg S _chnpr] se, for
exanpl e, hydr og i\de, 10 §?khll metal or e A R | met a

peroxi des, e.g. pa¥oxi de, i ot assi um peroxijd&H appropr1i ate organic
per oxi des may conprise peroxy Rict S such as, f©R,j, exanpl e,
benzenecar boper oxoi éVlaci d or hal o Rubsti t ut ed b+nzenecarboperox0|c aci d,
e.g. 3-chlorobenzenecarboperoxoi c acid, peroxeaNkanoi ¢dl-acids, e.g.

per oxoacedi c aci d, alkylbydroﬁETOX|des e.g. t. h@tyl hydr o- per oxi de.
Sui t abl e sol 0 g.

out 201 o ool Mg AR of LAhBIRTRA G O IRA SRy o245 L AR e

2- but anone, mmsgéﬂhlﬂé@flﬁ?]ér@cbé,r% he preeargd byirespiingrasristermadiate effermilat ur es
of such sol ("El')'fwiith APk GfformOUY Rin(thepre¥dhes 6f Nsuthble RBEMMEAESnthal o,

sai d conpound

ch as nﬁng secBuLi, and in the presence of a suitable solvent, such as for example
15  tetrahydrofuran, and a suitable base, such as for example 2,2,6,6-tetramethylpiperidine,
NH(CHzCH2CH3)2, N,N-diisopropylamine or trimethylethylenediamine.

R R’
O \ RS
\\ N . ﬂ Ny R
CHz)q CHz/ e W
CH3 R !
R5/N H
V) R ©
(CTZq (-b)
(Iv)
5.~N
R \R4

Intermediates of formula (IT) wherein R is hydrogen, said intermediates being

20  represented by formula (II-c), can be prepared by reacting an intermediate of formula
(V) wherein R’ is halo, said intermediates being represented by formula (V-a), with an
intermediate of formula (IV), in the presence of a suitable strong base, such as for
example nBuLi, secBuLi, and in the presence of a suitable solvent, such as for example



20 represented by Formula (la-6), can be converted into a conpound of
Formula (la) wherein Rl represents Het, e.g. pyririd\yl, said conpounds
bei ng represented by Formula ) Het--<o (la-7), by reaction with 0---///
, in the pweswimE4®wd a suitable catal yst, such as for BXEDRbE&RESEPH3) 4,
a suitable solvent, such as for exanpl e3di met hyl ether or an al cohol,

e.g. nethanol and the |ike, and a suitable base, such as for exanple

di sodi um carbonate 25 or dipotassium carbonate. hal R7 Het R7- RB Net-<
DR6 3 Xr ORBXr ~f HNR2i ~fOHNR2 (Cl12)q (C12)g Re, N4 (|l a-6)
R5, \ R4 (| atewghydssfpsonds of Formula (la-6) can al so be converted into a
conpound of orrrul a gﬁ:a) wherein Rl represents nethyl ,R’sai d conpound
bei ng repres la (|82 Oby reaction )4 in the
presence of a s\ g?al yst, spich as for exa PPh3)4, a

sui tabl e sol ven as fror ?ﬁ-TZ | e—~t+-otmene.

PCT/ EP2006/ 0648 2 WR7 RB R 3 X NR3WX \\ OHNR2
g WNRS NI\RR\ R4 (1a-6)40f1a-8) YSome of the
conpounds of For rrun(g Ia) or R '&@nd some of hg, internediates in the
present invention ¥ consi st of R nmixture of s{ereochencall y isomeric
forms. Pure stereochemcally momerl C formsRa.f—Nsal d('ccdrrpounds and said

i nternedi ates can be 5 obt ai né by the applicati Qﬁ of art- knovvn

pr ocedur es. Olr cal
met hods suc hf%sm%@%%t?%/%ﬁggﬁ&sl?m I za@%&ndsctﬁ& a?r %1&”1% I&%&‘%}a@ nfleques
e.g. count er onay kanrepfrest afcmdtngd@ convewfisingl r@mt@mmsgdlapﬂgenerally known in

5  the art. For example, intermediates of formula (V) wherein R’ is hydrogen, R® isa
R®R")

OH N R2 (0112q (CI

.
| ~

F

(CHZ)S
radical of formula \ wherein s is an integer equal to 1 and W, is chloro, said

intermediates being represented by formula (V-b) may be prepared according to the
following reaction scheme (1):
Scheme 1

10
(R1 R™, R' )p

R NN G
| a N)j\/\C\\J/
H I

(V-b)

wherein all variables are defined as in Formula (Ia). Reaction scheme (1) comprises
step (a) in which an appropriately substituted aniline is reacted with an appropriate
acylchloride such as 3-phenylpropionyl chloride, 3-fluorobenzenepropionyl chloride or



and the |ike nethods. Enantioners can be obtained fromracem c m xtures
by first converting said racemc mxtures with suitable resol ving agents
such as, for exanple, 10 chiral acids, to m xtures of diastereoneric
salts or cv9ROUMd4940t hen physically separating said mBPAIERS06(I64856

di astereoneric salts or conpounds by, fgk.exanple, selective
crystallization or chromatographic techniques, e.g. liquid chromatography
and the like nethods; and finally converti g said separated

di astereoneric salts or conpounds into the correspondnmenntioners. Pure
st er eocheni cpichiprabsurenenirepionn elorids, frathe aresench ef hytitableddsef, susinashe pur e

s$er eochem cglelny um'iﬁmafdl acsuitgasr?eaeﬁontﬁ&t SO RO sSnethIERS R RIES and
starting mate |aI (g’rd@%’ at .the |nterveniyg§ reactions occur
t

st er eospeci f? %}F‘Feydlc grt AeACHRMAY, FRfEnigHt quqbattaf?émg‘?{%{q oneric
forns of t heranginpbeimeen wiom t2fipératuradnd réflix)terpergtule) [andextstepr(bpetic at es

i I
00 veS 4 Ul SRR RSR b AR bR L SO STRBOHGRRY
or the foll ool asyitphle pelvent. suelsas fonexampleo,Notimethy HemamjdaeXilsmeier dnek ed
from é he r fafbfnh?]ﬁn&gfl%ﬂlb'%cﬁﬂﬁc cu&atrélﬂ): ePRAbabtioh Ha G@ﬂve?iéﬁﬂ{r b@@hmgéout at
according to odol ogi £s ,gener a kno art such as,
exanpl e, gext ¢ &Py g}e m@:‘%g?gtbgﬁ“feﬁm*’r% P V\g’f‘? ?‘qdeﬁsﬁ%temp?’ia{‘ﬁ? at | on and
chr omat ogr aphys. evﬁtm‘ethaﬁm tthecforegoing amtimethfeﬁ)llawdmgsbmtmns; thermadotion atcslucts e
Kk

nown cofpoupds b@ﬁgla{éﬁholﬁ?the ‘P&Eﬁc’ﬁi &écﬁ%vlnh&‘%ﬁh%gérﬁg‘? ghgcwgﬁﬁd BE&RARE

according to art-known procedures, qr proce I n W2004/0

1 143 6 or \igZoRskydgiegiesgensiplydimopa in H)eartpwatawmﬁ%?rbicws Blizatiancadnce. WO

)2( 007/ 013940 H‘E?)_lhﬁegl@ﬂ@/ 64 8Gher eddert maefemwnqir@@cafthafmmmr]g ltt)anwlher ei n
is a | rect on 1 nt er esen OI’ rru a

X4 S8 ool BON AR ) &R RRE RS Rl B RSANL Bt es 8T

wherei n WL i partienlat piépattive chireinatopaphy, swihtds pmpaiatlt’?zaﬁﬁb@l Jiypically, f or mJI a

(1V) in {ge i@ WiFothuld (ﬁYM)%%&Q%d?&e@ﬁ%elr o ferid forpBULI

secBuLi, and in the presence of a ’sui'table solvent, such as for exanple
tetrahydrofuran, and a suitable base, such as for exarrpl e
2,2, 6, 6-t et r hueeinbgibtes pformula €Y -aNinhEileihOM? tapsehts hlddodsaidsmprmpdibtasbeing or

trimethyl et hyl,eo6tl AW Afinub VB 1)3cahBe bRpibd By réicfhiintethediatff formula

(VII) with POC13
halo
m Poci
20 iy e
Intermediates of formula (VII) can be prgpared by reacting an intermediate of formula
(VIII) with 4-methylbenzenesulfonyl chljoride in the presence of a suitable solvent,
such as for example methylene chloride, iand a suitable base, such as for example
dipotassium carbonate. |
hal R’ hal R’
6
\\ XN R° 4-methylbenzenesulfonyl chloride c|\\ SN
| - »
A2 S
N
ol H ©
0]
(vi)
25 (Vi

Intermediates of formula (VIII) can be prepared by reacting an intermediate of formula
(IX) with a suitable oxidizing agent, such as for example 3-



T--3(\V\ N(CHHgRNW W N Il OMR5_{ ° (C 129 R4 RS~N (Il-a)
10 (V) R4 Internediates of forrmula (11) wherein X represents CH2, said
i ntermedi ates being represented by formula (11-b), can be prepared by
reacti ng awawosimedi ate of formula (VI) with an interpeErEees/mwhsss or mul a
(I'V) in the presence of a suitable couplsgng agent, such as nBuli,
secBuLi, and in the presence of a suitable solvent, such as for exanple
15 tetrahydrofuran, and a suitable base, such as for exanple
2,2,6,6-tetranet hyl pi peridine, NI (CH2CH2CH3)2, N, N-diisopropylam ne or
t ri met hyl et hyllembefizamicaboperikdicadiy, iBthe RidsencRof Rsuif@blEmolvest, sichRS for' & ( CH-'
CH2 N W CH3 &Mblémgﬁyleﬁ@c%ﬂg R4 NO (CH2 g (Il1-b) (IV) RS- M R4
I nt er medi at es I01 r% wherein R is hyd; ogen, said internedi ates
nt ed by

bei ng 20 repr R?r rrul a EH— c)ha"%\in beRprepared by reacting an

I nt er medi ate of ein R h B&i d i nternedi ates being
represented by Ia(V—aa—-w-t-h-ﬂn ||neme} ate of formula (1V), in

t he presence of iNFabl e strong base, for exanple nBuLi,
secBuLi, and in the presence of a suitable sofvent, such as for exarrpl e
WO 2007/ 014940 PCE'% EP2006/ 064856 - 34- tetrah?drofuran hal R7 R3 OR R

(VIll)
Intermediates of formula (IX) wherein R is hydrogen and R’ is phenyl, said
5 intermediates being represented by formula (IX-a), can be prepared by reacting an
intermediate of formula (X) with 3-chloro-1-phenyl-1-propanone in the presence of a
suitable acid, such as for example hydrochloric acid, iron chloride hexahydrate, zinc
chloride and a suitable solvent, such as for example diethyl ether and a suitable alcohol,
e.g. ethanol.

Bl 5

10 (IX-a)
Intermediates of formula (IX) wherein R’ is hydrogen and R® is a radical of formula
R™),

I =
C\Hz)s
wherein s is an integer equal to 1, said intermediates being represented by

formula (IX-b), can be prepared by reacting an intermediate of formula (XI) in the
presence of dipheny] ether.

hal COOH hal
diphenyleth
\\ N iphenylether | NN | N
/S N, P A4
(R”) : N" Ry
15 (Xt (IX-b)

Intermediates of formula (XI) can be prepared by reacting an intermediate of formula
(XIT) with an intermediate of formula (XIII) in the presence of a suitable base, such as



R I \V\ R W, +INN (CGTg Rro~ W s-N R 11 (V-a) re (C 2)g N
(I'r-¢) (1V) RS R The internediates of formula (V) are conpounds that
are either cormercially available or nay be prepared according to
convent i on®O wemmsdon procedures generally known in 5 pdBER0E6/06483E
exanpl e, internmediates of fornula (V) wierein R7 is hydrogen, R6 is a
(Ril) (CcH2)s radical of formula ~~ wherein s is an integer equal to |
and W is chloro, said internedi ates being represented by fornmula (V-hb)
may be prepared according to the followng reaction schene (1): Schene 1
10 (R (Rnh foreREnpde ¢ddirinp hydridkide.Cl (a) \ I +1 \/ N H(b) CCXTQ (V-b)
wherein all balei abl es are defi ped as in Formul tion schenme (1)
conprises step\ [ aniline is

reacted with an ate. such a nyl
chloride, 3-flulr cgroplonyl c de—o™

PCTI EP2006106485 p- hIorobenﬁ r opi onyl presence
of a suitable base, ch as triethylam ne and a sui tabl e K%ahtlon i nert
sol vent, such as @& hyl ene chloride or

(Xin) (X1)
Intermediates of formula (IV) are compounds that are either commercially available or
may be prepared according to conventional reaction procedures generally known in the
5  art. For example, intermediate compounds of formula (IV) wherein q is equal to 1, said
intermediates being represented by formula (IV-a), can be prepared according to the
following reaction scheme (2):

Scheme 2
9] 0 0
(a) () R*
R® o+ C|/\/lkc| —_— Ra)‘\/\m — R3JK/\N’
ks
10 (IvV-a)

Reaction scheme (2) 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
AICl;, FeCl3, SnCl, TiCly or ZnCl, and a suitable reaction-inert solvent, such as

15 methylene chloride or ethylene dichloride. The reaction may conveniently be carried
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
compoﬁnd obtained in step (a) with an appropriate amine HNR'R®.

20 Intermediates of formula (IV-a) can also be prepared by reacting an intermediate of
formula (XIV) with HC(=O)H and a suitable aminogroup HNR‘R®, such as for example
NH(CH3),.HCl in the presence of a suitable solvent, such as for example an alcohol,

.8 mefchanol, ethanol and the like, and a suitable acid, such as for example
hydrochloric acid.
25
0
R*
RE-C(=0)-CH; 4 HC(FO)H 4+ NHRR® ———» R3)K/\r'\l’
5
(XIV) (IV-a)



et hyl ene dichloride. The reaction may conveniently be carried out at a
tenperature ranging between roomtenperature and reflux tenperature. In
a next step (b) the 5 adduct obtained in step (a) is reacted with
phosphor yl| wordeewdiago ( POC13) in the presence of a suit auleERMewessss such
as for exanple NN-di nethyl formam de (Vihgneier-Haack fornylation
foll owed by cyclization). The reaction may conveniently be carried out at
a tenperature rangi ng between roomtenperature and reflux tenperature. It
is evident that in the foregoing and in the foll ow ng reactions, the
reacti on pr obieriediatef offaymide (VB ovhetedd W represetite chlery; bdid interactdiates beidg | f
necessary, f ¢ L1 > [ I ] nown
n the art,  Spiepedty fokhi¥p (PE6l B preplaR B el hanalfRPL Aok E O
is further el\Vetith PGk i thepreserce i benryitdethammeniua chieridedPhase Hansieshe
enanti omer i Cadeft) @hd 8BYitabR soBehtasiRH af foRRkirnhsié beekdnithily, € by known
t echni ques, E{l partiggul ar prepar%vechrdw&t ogr aphy, such as
preparative F)ﬁ . Ty icak&y, 15 ¢ unds jof Fprmula (1a) and (Ib) may be
Separated into mer i pofigr ns. & ates of formula (V-a)
wherein W repr%e | or o—saig i flter oﬁat es being represented by
fornula (V-a- Igy,”cam beOprepared by, CINhy~an i nternedi ate of formula
(V1) with POCI3. hal R7 halo R7 s ¥°Rs R POGI3\ NOGC N.4 H 20
(Vi) Natg I nt er redixst es of forrmula (VI I@w;gan be prepared by reacting an
intermediate of formula (VII1) with 4-nethyl benzenesul f onyl chl(ﬂni)de in
the presence of a suitable solvent, such as for exanple nethyl ene”
chloride, land a suitable base, such as for exanple dipotassi
carbonate. hal R7 halg R7 Re 4-nethyl benzenesul fonytchlorid
OO0 (MI) 25 (M1Il) Internmediates of fornmula (VII1) can be
reacting an internediate of formula (1X) with a suitable oxidjzing
agent, such as for exanple 3 (CH2)s
Intermediates of formula (XV) wherein R® represents a radical of formula \

wherein s is an integer equal to 1, said intermediates being represented by formula
(XV-a), can be prepared by reacting an intermediate of formula (XVI) with NH,-NH,
in the presence of a suitable base, such as for example potassium hydroxide and a

10  suitable solvent, such as for example 1,2-ethanediol.
R"e RT O R,

H which is an intermediate of formula (XVI) can be prepared by
reacting 1-(2-aminophenyl)ethanone and -oxobenzenepropanoic acid ethyl ester.

15 Intermediates of formula (IIT) wherein R? represents C; salkyloxy, said intermediates
being represented by formula (III-a), can be prepared by reacting an intermediate of
formula (XVII) with the appropriate C;salkylO- salt in the presence of a suitable
solvent, such as for example the corresponding C; ¢alkylOH.



WO 2007/ 014940 PCT/ EP2006/ 064856 -36 chl orobenzenecar boperoxoic acid, in
the presence of a suitable solvent, such as for exanple nethyl ene
chloride. halg R7 hal R7 \ \ \ R6 oxidation R N+ N f_ O (11X
(M 11) | nwerxediniedes of fornmula (I X) wherein R6 i s hydraagemomneessRy i s
phenyl, said 5 internedi ates being reprggented by formula (IX-a), can be
prepared by reacting an internmediate of forrmula (X) with
3-chl oro-1-phenyl -1 -propanone in the presence of a suitable acid, such
as for exanpl e hydrochloric acid, iron chloride hexahydrate, zinc
chl ori de andﬁﬁb§<:ta. e sol vent, suchﬁﬁgpfor exanpl e di ethyl ether and a
I al
|

sui tabl e al coho ®hapgalkyl-0n ahit + CL[NH2_ N 10 (X) (1X-a)
(1 XY)wherei g R7 Bnh and R6 is a radical
s \\ wherein s i{/ ntinteéger equal to 1, said

I nternedi ates o
of formula (RLIRL AN
i nter medi ates b¥kng représented by for N( 0-cC Ak be prepared by
reacting an internediate of fornmula (XI) In the pr’eé’%angle of di phenyl
ether. hat COOH hat XV} phenyl ether N (Rit)r mﬁa()Rll)r 15 (XI) (1X-b)
Internediates of forrmula (Xl) can be prepared y reacting an internedi ate
of formul a Intermediates of formula (XVII) can be prepared by reacting an intermediate of

formula (XVIII) with POCL.
(Rp R’ R RY
R® R®
N POCl3 N
W2 H O W2 N CI
(X (Xvin

5  Intermediates of formula (XVIIT) wherein R is hydrogen and R® represents a radical of
R

A

Z

H
formula (C\ ok wherein s is an integer equal to 0, said intermediates being
represented by formula (XVIII-a), can be prepared by cyclization of an intermediate of
formula (XIX) in the presence of AlCl; and a suitable solvent, such as for example
chlorobenzene.

i ) )
A

” Yy )
W {:{ ——__»W/z H o
(XIX) (XViil-a)

10
In the intermediates of formula (IIT) the R’ substituent may represent halo and then this

halo substituent may take the place of the W, leaving group. Said intermediates of

hal R’
RG

R X

N

formula (IIT) being represented by formula N" "2,



(XIl') wwth an internediate of formula (XIl1l1) in the presence of a

sui tabl e base, such as WO 2007/014940 PCTI EP20061064856 -37- for exanple
sodi um hydroxi de. halo GOOH halooH O iii _~\\ \ I \ H(RL 1)r N (Rl )r/
(XI1) (XI1'Wo 200014940 nt er medi ates of fornula (1V) are cOqIUERI®B/0648aE ar e
either commercially available or may hggprepared according to
conventional reaction procedures generally known in the 5 art. For

exanpl e, internedi ate conpounds of formula (1V) wherein q is equal to 1,
said internediates being represented by formula (lIV-a), can be prepared
accor di ng t olntdmmediates dOiiga (XX whermindbirepresed)CisBkylexy s@id Gnterngediates\/ \

(a) L\ /\ Godid re reg%ted%ya%nﬁma' ¥K-af ] cah be-pllggaruib ﬁact;r%%ll Mfeﬁﬂedlﬁéﬁt i on

schene (2) nprises step ( | ate |s reacte by
Fri edel - Crafi%r%lam ahwxmphs%lwloa(wa@m a1ae p@m Weh aeCualiey

3-ch|oroprop|onyl chl oride or 4- chlorobutyryl chloride, in the presence

of & S L1 ol 651861 SR, MRl S G e e Bl 12

and a sui e reactro sol'ven &6 c rlde or
et hyl ene dlchlorlde. The reaction may conveniently be carrled out at a

tenperature rangi ng between roongXemERRIRTPAE PART refl ux tenperature. In a
next step (b) an am no group (e.g. -NRAR5) is introduced by reacting the

i ntermedi ate conpound obtained in step (a) with an appropriate am ne
I I NRAR5. 20 Oﬁ&oemmmhp@umts thd aHso}utadteaec(chéin'malmnﬁgirstionw thor stgreogedicby

reacti ngian @Fﬁr&% sui tabl e
am nogr ouoz)l I—ﬁ&ﬁ ?ﬁ@ eﬁﬁeﬁ%ﬁ@%g&ﬂﬁ(&@% @‘%g: %’r esence of a
sui tabl e sol Sferaechemigally i ssgmleae anfirst isped is designated as “A” and the

second as “B”, without further reference to the actual stereochemical configuration.

However, said “A” and “B” isomeric forms can be unambiguously characterized by a

person skilled in the art, using art-known methods such as, for example, X-ray
15 diffraction. The isolation method is described in detail below.

For the synthesis of the present compounds, reference is made to W02005/070430,
which is incorporated herein by reference.

20  Hereinafter, the term ‘M.P.’ means melting point, ‘DIPE’ means diisopropy] ether,
‘DMF’ means N, N-dimethylformamide, ‘THF’ means tetrahydrofuran, ‘EtOAc’ means
ethyl acetate, ‘DCM’ means dichloromethane.

A. Preparation of the intermediates

25 Example Al
Preparation of intermediate 1

Benzenepropanoyl chloride (0.488 mol) was added dropwise at room temperature to a
solution of 4-bromo benzenamine (0.407 mol) in Et;N (70ml) and DCM (700ml) and
the mixture was stirred at room temperature overnight. The mixture was poured out
into water and concentrated NH4OH, and extracted with DCM. The organic layer was
30 dried (MgSQy), filtered, and the solvent was evaporated. The residue was crystallized
from diethyl ether. The residue (119.67g) was taken up in DCM and washed with HC]



e.g. nethanol, ethanol and the like, and a suitable acid, such as for
exanple hydrochloric acid. 25 0Il R3-C(=0-CHs + HC(=O H + NHRAR5 _ R3
uNR R (XIV) (I'V-a) WO 2007/014940 PCT/ EP2006/ 064856 - 38

I nt er redi awex0@fo14%0 mul a (V1) wherein W represents chlrrmer2emiocssse

i nternmedi ates being represented by forgw a (VI-a) can be prepared by
reacting an internediate of formula (XV) with POCK in the presence of
benzyl tri et hyl ammoni um chl ori de (Phase transfert agent) and a suitable
sol vent, such as for exanple acetonitrile. (RR)R7 (R)p R7 \\ \ RBR$
POC13 \\ H CHS TheOrgank layevwas dtieda(MgSOL), filteredChiRl)the sdlvine waeeapomtedpf
Formul a (XV)yiulgbao7 670 of BRASARE S (§7%pdi cal of fornmula wherein s is an
i nt eger equa}{ to"1l, sard intermnedi ates” being represented by formul a
(XV-a), can be epared by reacting an internediate of formula (XVI) with
NH2-NH2 in ﬁ?@éﬁéﬁ&ence of a suitable base, such as for exanple

pot assi um hyPRrepatatibm ofrimtermnefithitesii t abl e sol vent, such as for exanple

1,2-ethanediol. (Rt)v R7 O (W& R R 3 NOCs HO( 1) (XV-a)
@ ) can be prepared by

O NOHwhich is an internediatg
Phosphoric trichloride (1.225 mol) was added dropwise at 10°C to DMF (0.525 mol).

5 Then intermediate 1 (0.175 mol) was added at room temperature, The mixture was
stirred overnight at 80°C, poured out on ice and extracted with DCM., The organic layer
was dried (MgSO,), filtered, and the solvent was evaporated. The product was used
without further purification, yielding 77.62 g of intermediate 2 (67%).

Example A3
a) Preparation of intermediate 3

Br N
YT

10 A mixture of intermediate 2 (0.233 mol) in a 30% MeONa in MeOH solution (222.32
ml) and MeOH (776 ml) was stirred and refluxed overnight, then poured out on ice and
extracted with DCM. The organic layer was separated, dried (MgSOy), filtered and the
solvent was evaporated. The residue was purified by column chromatography over
silica gel (eluent: DCM/cyclohexane 20/80 and then 100/0; 20-45pum). The pure

15  fractions were collected and the solvent was evaporated, yielding 25g of intermediate 3
(33%). ‘

The following intermediate was prepared according to the method described above.

B1'

. ; _ |O
intermediate 29 N o

I
b) Preparation of intermediate 4
Br

s
N )O

20 A mixture of intermediate 2 (0.045 mol) in a 21% EtONa in EtOH solution (50 ml) and
EtOH (150 ml) was stirred and refluxed for 12 hours. The mixture was poured out on




reacting 1-(2-am nophenyl)ethanone and p- oxobenzenepropanoi c acid et hyl
ester. 15 Internediates of fornmula (111) wherein R2 represents
Cl- 6al kyl oxy, said internmediates being represented by formula (Il11-a),

can be prewenew/w4r eacti ng an i nternedi ate of

appropriate G _6alkylO salt in the preggnce of a suitable solvent,

as for exanp

| e the correspondi ng G 4al kyl OH WD 20071014940

PCTI EP2006/ 064856 -39- (R1) RR R P\\ \ R6 Csalkyl-O salt 1)P RB
Cl E'", W W OClL 6alkyl (Xvil) (Ill-a) Intermediates of forrmula (XVII)
can be pr epaceshdextmeed with PCM. Thetoegamhﬂhyaetr&ra@ﬁepafa@erdnﬂﬁal (VR8O filtetedh

POC13. (R1) R oN Cl (XVIII)
(Xvil) 51 nétggg]%?‘gé?{égaso@d#%%l F;goﬁ]e?r}eﬁ%%ﬂﬁq %/ﬂydrogen and R6
a] radhcgl of (R11)r (SH2)s formula \ wherein s is an integer

represents

f or mul @cmfvhbosowissd t he

such

N

equal to O, ernmedi ates being represented by fornula''(XVlill-a),
can be prepag)gebdamgmfinmhedmedf an internediate of formula (XIX) in
the presence of AICl3 and a s abl e solvent, such as for exanple

chl orobenzene. 11 (RL)p () (X | (XVIll-a) 10 In
formula (111) the R ;
substituent may take
i nt ernedi at es of hal

10

15

20

i nt er medi at es

may represgnt _hal a

&

Aluminum chloride (1.31 mol) was added at room temperature to a mixture of N-(3-
bromophenyl)-a-(phenylmethylene)benzeneacetamide (0.1311 mol) in chlorobenzene

ce of the W |

(500 ml). The mixture was stirred and refluxed for 3 hours, then cooled to room
temperature, poured out into ice water and filtered. The filtrate was washed with H,O,
then with cyclohexane and dried, yielding 35.5 g of intermediate 5 (95%).

b) Preparation of intermediate 6 and intermediate 7

£ 0 D
: L,
N/ Cl Br N/
intermediate 6 intermediate 7

A mixture of intermediate 5 (0.2815 mol) in phosphoric trichloride (320 ml) was stirred
and refluxed for 1 hour, then cooled to room temperature and the solvent was

evaporated till dryness. The residue was taken up in H,O. The mixture was extracted
with DCM. The organic layer was separated, dried (MgSQ,), filtered, and the solvent
was evaporated till dryness. The residue (58.2 g) was purified by column
chromatography over silica gel (eluent: toluene/cyclohexane 80/20; 15-35um). Two
fractions were collected and the solvent was evaporated, yielding 21 g of intermediate 6
and 34.5 g of intermediate 7.

¢) Preparation of intermediate 8

A mixture of intermediate 6 (0.0659 mol) and a 30 % MeONa in MeOH solution (0.329
mol) in MeOH (300 ml) was stirred and refluxed for 2 days, then cooled to room
temperature, poured out into ice water and filtered. The filtrate was washed with H,O
and dried, yielding 19 g of intermediate 8 (92%).

of

d then this halo



R6 / formula (111) being represented by fornula N R2 WD 2007/ 014940
PCT/ EP2006/ 064856 -40 Internedi ates of formula (XX) wherein Rz
represents Cl4al kyl oxy, said internmediates being represented by fornula
(XX-a), cawokeormmepared by reacting an internediate of pdfipnisacdssd - a)
with Cl.6al kyloxy Na, in a suitable alcghol, such as Cl4al kyl OH. 5 The
follow ng exanples illustrate the present invention wthout being limted
thereto. EXPERI MENTAL PART O sonme conpounds the absol ute stereochem cal
configuration of the stereogenic 10 carbon aton(s) therein was not
experi ment al Exampdt A% i ned. In those cases the stereochenically isoneric
form whi ch V@i’rédma%nb?ﬁ'téﬁn@&laﬂe@ designated as "A" and the second as
"B", withoutTTurtner erence to the agtual stereochem cal
configuration. However, said "A" and "B" isoneric forns can be

unanbi guously characterized Bra S ed in the art, using
art-known nethods such as, for ¢ 15 dlffractlon The

i sol ation nethod is described i N o For the synthesis of the
present conpounds, ferenc 2005/ 07Q430, _which is

i ncor por at e H?é’ftg{erf’fgfr?’é‘?eli‘eﬁg@%d 484me! 531”3 NaOHL689 m) w85 neans
mel ting poi nsn:lrred B dhéatadma RE°(dfor 3@ primypas| them bsvled to'rbdvir tenipRdndre.

NN- di et hyI . et hyl
acetate, _ g}ogﬁ%l c@#é Boge%%&deh%h& ﬁ%%%&g% ?sgs# HSF taﬁ?eﬂug?er nedi at es
25 Exarrpl5e Avemight sthermigrirgwas allosieddaicas! to rszomaemneratmrq ang acidified till pH 5
Benzenepr opagigyiioak| 'Qlid ﬁi@mf)ﬁbtél%gs fiRdrdd O¥8SwRREEPFitIIOD Whe Ericd (]vﬁé%ﬁfﬂ),

t enperature § L on | %& benzenam ne (0.407 nol) in Et3N
(70nml) and [Yé%hﬁé #i’;% @ure was stirred at room tenperature
over ni ght . ingmpdiated@ out into wat er and concentrated NHAOH,

and extracted vmthDCM Th gant s\ 30 dried (MySA4), filtered,
and the sol vent was evapor at ed. i dug

‘

A mixture of intermediate 9 (0.035 mol) in 1,1'-oxybisbenzene (100 ml) was stirred and
heated at 300°C for 8 hours, then allowed to cool to room temperature. This procedure

10  was carried out four times. The four mixtures were combined and then purified by
column chromatography over silica gel (eluent: DCM/MeOH 100/0, then 99/1). The
pure fractions were collected and the solvent was evaporated, yielding 25.6 g of
intermediate 10 (61%).

Example A6
a) Preparation of intermediate 11

15  HCVdiethyl ether (30 ml) was added to a solution of 4-bromobenzenamine (0.139 mol)
in EtOH (250 ml) and the mixture was stirred for 30 minutes. Iron chloride hexahydrate
(0.237 mol) and then zinc chloride (0.014 mol) were added and the mixture was stirred
at 80°C for 30 minutes. 3-Chloro-1-phenyl-1-propanone (0.146 mol) was added and the
mixture was stirred at 80°C for one night. The mixture was poured into water and

20 extracted with EtOAc. The organic layer was washed with water, then with K;CO;
10%, dried (MgSOs,), filtered off and evaporated. The residue (25 g) was purified by
column chromatography over silica gel (eluent : DCM/MeOH 100/0 and then 97/3)



fromdiethyl ether. The residue (1 19.67g) was taken up in DCM and washed
with HCO WD 2007/ 014940 PCT/ EP2006/ 064856 -41 1N. The organic | ayer was
dried (MgS™4), filtered, and the solvent was evaporated, vyielding

107. 67g ofwonvevomeds ate 1 (87% . Exanple A2 Prepar ati orpcafEr20Usoedsesli ate 2
Br \ '\ I / N Cl Phosphoric trichlorideggl.225 nol) was added dropw se at
10C to DMP (0.525 nol). 5 Then intermeél ate 1 (0.175 nme]) was added at

roomtenperature. The m xture was stirred overnight at 80C, poured out
on ice and extracted with DCM The organic |ayer was dried (MSO4),
filtered, an@5{7gmydheqnte frsiomsvagro calleettd aldevapoatbdeyielday 7SS Wi t hout

further pur '&{eﬁﬂedlﬁg’llm

Ion O

))dl ng 77.62 g of internmediate 2 (67% . Exanple
errred_l ate 3 Br N 10 A mxture of internediate 2
Te L solution (222.32 m) and McOH (776
m) was stirred and refI uxed ovegfitght, then poured out on ice and
extracted wwth DCM The organic glr vvas separated, dried (MgSH),
filtered and the solvent was evapprated. The residue was purified by

col um chr omat ogr aphy over sili elBaenti DCM cycl ohexane 20/ 80 and
then 100/0; 20-45 m. The pure 1p fr ons were collected and the

sol vent was evaporat ed, vyielding internediate 3 (33%. The
following internediate was pre ared according to the nmethod descri bed
above. Br \ \ \ intermediate 299 N o b) Preparation of internediate 4
Br N O J 20 3Chiogabgnzenedarboperoxeie dridt(@ 12 mp0). ves Bdde] portionwaset réenEt ONa i n

Et OH sol ut i Ot@m?é'gtuf@tb aesaﬁuoébﬂdte%aﬁatmn (0\@sH83hdIY HascRNdod /i awiesh for 12

hours. T ure was poured
hSe. mlxture was stlsrre% at room temperature for one night. K,CO3 10% was added, the

organic layer was decanted, dried (MgSQ,), filtered off and evaporated till a volume of
150 ml of intermediate 12 was lefi.

¢) Preparation of intermediate 13

P ! Br
N
H

4-Methylbenzenesulfonyl chloride (0.075 mol) was added portionwise at room
temperature to a solution of intermediate 12 (0.0598 mol) in a 10 % K,COs solution

10 (150 ml) and DCM (150ml) and the mixture was stirred at room temperature for one
night. Diethyl ether was added and filtered off. The precipitate was washed with diethyl
ether and evaporated till dryness, yielding 14 g of intermediate 13 (78%).
d) Preparation of intermediate 14

7 Br
O

Cl N
‘A mixture of intermediate 13 (0.047 mol) in phosphoric trichloride (150 ml) was stirred
and refluxed for 48 hours. The mixture was evaporated, the residue was taken up in

15 NH4OH and extracted with DCM. The organic layer was dried (MgSO,), filtered off
and evaporated, yielding 13 g of intermediate 14 (87%).

A3 a) Prepara
(0.233 nol)




WO 2007/ 014940 PCT/ EP2006/ 064856 -42 ice and extracted with DCM The
organi c |l ayer was separated, dried (MJSO4), filtered and the solvent was
evaporated, yielding 15.2 g of internediate 4 (98% . Exanple A4 a)

Pr epar at i oWO00V0#™d nedi ate 5 Br a~- H O Br H O Al um rmawEHtbasros4sss (1. 31
nol ) was added at roomtenperature to a4si xture of N-(3 5

br omophenyl ) - a- (phenyl net hyl ene) benzeneacet am de (0.1311 nol) in

chl orobenzene (500 m ). The m xture was stirred and refluxed for 3
hours, then cooled to room tenperature, poured out into ice water and
filtered. ThBxample AZte was washed with H2O, then with cycl ohexane and

dried, yiel dé)@eé%téngfgﬁeﬂn@&ﬁ{qudl ate 5 (95% . b) Preparation of
internediate 6 and | nternediate 7 Br Nd Br ( NO internediate 6

internediate 7 A m xture of |nterrre|at 5 (0.2815 ne]) in phosphoric
trichloride (320 n]) was stirrg uxed for 1 hour, then cool ed
to roomtenperature and the so : gporated till dryness The
resi due was taken up in H2O The ™ m ur(é was extracted with DCM The
organi c | ayer was sfﬁarat ed, dried filtered, and the sol vent

was evapor at@dnigiurg o r@r%%@ol’hmﬂ)qﬂ@élp’éﬁf@ (5eplpang)B-gebeprspertoRaolsyCidol um
chr omat ogr apéiyyl @ver (148! m@laawgeéurfeelau eswc otv ﬁ&em ahe yriktoRexateolht #Goom

R L

Pr epar at in wsidigwasy orpsidl ized fRnBPIRE. ITheArampmierv@s@ﬂtenedm&ramédrlad,e'lﬂdl(ig: 0659
nol) and a %.&%%%nb&am%@@j ution (0.329 nol) in McOH (300 m) was

stirred and rai uxed f?r aé then cooled to room tenperature, poured
out into iced 16The filtrate was washed with H20
\ l
I N 0

, H

A mixture of intermediate 15 (0.076 mol) and hydrazine (0.76 mol) in 1,2-ethanediol
(240 ml) was stirred at 100°C for 1 hour. KOH (0.266 mol) was added. The mixture
was stirred at 180°C overnight. HO was added. The mixture was acidified and

10  extracted with DCM. The organic layer was separated, dried (MgSQy), filtered, and the
solvent was evaporated. The residue (12.05 g) was crystallized from DIPE. The
precipitate was filtered off and dried, yielding 4.74 g of intermediate 16.
¢) Preparation of intermediate 17

O\ O
P
N Cl

Phosphoric trichloride (0.057 mol) was added slowly at 80°C to a mixture of
intermediate 16 (0.019 mol) and benzyltriethylammonium chloride (0.0532 mol) in

15  acetonitrile (50 ml). The mixture was stirred overnight. The solvent was evaporated.
The mixture was poured out into ice and Na,CO3 10% and extracted with DCM. The
organic layer was separated, dried (MgSO,), filtered, and the solvent was evaporated,
yielding 4.08 g of intermediate 17.

d) Preparation of intermediate 17a



20 and dried, yielding 19 g of internediate 8 (92% . WD 2007/014940

PCT/ EP2006/ 064856 -43- Exanple A5 a) Preparation of internediate 9 OH
Br \ \' \ A mxture of 5-brono-IHindole-2,3-dione (0.28 nol) in 3N NaCH
(650 m) ws208v01894¢d and heated at 80C for 30 m nutes, p¢TIEFROCIBYS3E t O
roomtenperature. Benzenepropanal (0.28gnmol) was added and the m xture
was stirred and refluxed 5 overnight. The m xture was allowed to cool to
roomtenperature and acidified till pH5 wth HOAc. The precipitate was
filtered off, washed with H20 and dried (vacuum), vyielding 50 g of

i nt er medi at eAGNEKBROYT inteymédiasp 47 (10158 nudl) indtsedin:edhethedd&)(mwt% sblutiod in\ A
m xture of | | ierd was

Mg teySolRa 9 ) WR s)mﬂe&'atjﬂh SPHPGRRE W20 el b ke |

stirred and heated at 300 ours cool to roo

t enper at ur e. TPHIIS W3 G¥ERRAdevith BO s The,prigpniel laﬁﬁltW?!S(fGPaf?‘P%é]@ed PHE f our

m ?(t ures ;NE‘E magmstanhetfaefltdréeamdabé sd‘IV@dwbsye\& Jnutéﬁ tillFreeed. Cmé ?éaiaMe over
silica ge

I r S were
col | ected anga%jﬁrgg%lhme &%{%@é‘{%g‘%‘%@& perpé %itgpeé ? OYneld
i nt er medi at e: 2-07g Flisterme@iaterpTa(68%).a) Pr epar at i on of intermediate 11 \ /
Br 15 HCl/diethyl ether (30 mM) was added to a sol ution of
4- br onobbenzenamne (0.139 nol) in EtOH (250 mM) and the m xture was
stirred for 30 m'ln es. lron chloride hexahydrate (0.237 nol) and then
zi nc chl ori de& m)l) were added and the mixture was stirred at 80C
for 30 m nut gPreardl ¢rmefiiateyll8-dnd interpwdiatesl ) 0. 146 nol ) was added and
the mxture was stlrredO For one ni ght The m xture was poured
into water and 20 extracted with EtOAc The o ganic | ayer was washed with
water, then with K2C03 }0% N S éregd of f and evapor at ed.
The re5|due (25 g) was p

intermediate 18 intermediate 19

A mixture of aluminium chloride (0.257 mol) and 3-chloropropanoyl chloride (0.234
10 mol) in 1,2-dichloroethane (100 ml) was stirred at 0°C. A solution of naphthalene

(0.234 mol) in 1,2-dichloroethane (100 ml) was added. The mixture was stirred at 0°C

for 1 hour and poured out into ice water. The organic layer was separated, dried

(MgS0,), filtered, and the solvent was evaporated. The residue (56 g) was purified by

column chromatography over silica gel (eluent: cyclohexane/DCM 60/40; 20-45um).
15 Two fractions were collected and the solvent was evaporated, yielding 2 fractions, 31 g

of fraction 1 as intermediate 18 (61%) and 14 g of fraction 2. Fraction 2 was taken up

in DIPF, then the resulting precipitate was filtered off and dried, yielding 8.2 g of

intermediate 19.

b) Preparation of intermediate 20

A mixture of intermediate 18 (0.0137 mol), N-methylbenzenemethanamine (0.015 mol)

20 and K,CO; (2 g) in acetonitrile (100 ml) was stirred at 80°C for 2 hours. H,0 was
added. The mixture was extracted with DCM. The organic layer was separated, dried
(MgSQ,), filtered, and the solvent was evaporated, yielding 4.2 g of intermediate 20
(100%).



col um chr omat ogr aphy over silica gel (eluent : DCM MeOH 100/0 and then
97/ 3) WD 2007/ 014940 PCT/ EP2006/ 064856 -44 (35-70m) . The pure fractions
were col |l ected and evaporated, yielding 17.5g of internediate 11 (449%.
b) Prepar awioonmondiddnt er medi ate 12 Br O 3- Chl or obenzeneCEEROEAI6BEO| C
acid (0.12 nol) was added portionw se aly7room tenperature to a solution
of internediate 11 (0.0598 nol) in DCM (200 M) and the 5 m xture was
stirred at roomtenperature for one night. K22C03 10% was added, the
organi c | ayer was decanted, dried (MgSO4), filtered off and evaporated
till a vol unBxafiple A90 nml of internediate 12 was left. c) Preparation of
I nt er medi at ePlj_egaljag&l'oflgt’errﬁ\édiitélziVbt hyl benzenesul fonyl chloride (0.075 ne
) was added tenperature to a solution of
i nternedi ate 12 (0.0598 nmol) in a d0 % K2 3 solution 10 (150 m) and
DCM (150m) and the m xture was sti at roomterrperature for one
night. Diethyl ether was added andtered off. The precipitate was

D

O

washed with diethyl ether and eva r3ted till dryness, yielding 14 g of
intermediate 13 (78% . d) Prepara F intermediate 14 Br C \N A

m xture of internediate 13 (0.047 nol) |ﬁ(ghosphorlc trichloride (150 m)
was stirred Adnigtureef lu@eﬁdﬁhpronhembathenonw 0H3 momrferrwé@eheda&ﬁhnelal the

e ST e S
% PiTiBs80 teH’Qefa Gmife A7

I nt er medi at e
a) Preparat i solvant wasitvapomtid diflairyifess. The residue was taken up in HCl 3N. The mixture

was washed with diethyl ether, basified with K,CO; and extracted with diethyl ether.
The organic layer was separated, dried (MgSQy,), filtered, and the solvent was
evaporated, yielding 2 g of intermediate 21.

Example A10
a) Preparation of intermediate 22 and intermediate 23

: Br x
Br: x _
N Cl
N/ Cl
H" 9

OH

N N

N TN

intermediate 22 intermediate 23

10  1.6M Butyllithium (0.12 mol) was added dropwise at —10°C under N, flow to a
solution of 2,2,6,6-tetramethylpiperidine (0.12 mol) in THF (200 ml). The mixture was
stirred at —10°C for 20 minutes and then cooled to —70°C. A mixture of intermediate 2
(0.1 mol) in THF (100 ml) was added. The mixture was stirred at —70°C for 45
minutes. A solution of 3-(dimethylamino)-1-phenyl-1-propanone (0.1 mol) in THF

15 - (100 ml) was added. The mixture was stirred at —70°C for 1 hour, brought to —50°C and
hydrolysed. HyO (100 ml) was added at —50°C. The mixture was stirred at room
temperature for 30 minutes and extracted with EtOAc. The organic layer was separated,
dried (MgSOy), filtered and the solvent was evaporated. The residue was taken up in
EtOAc. The precipitate was filtered off, washed with EtOAc and diethyl ether and dried

20  in vacuo, yielding 4 g of intermediate 23 (8%). The mother layer was evaporated. The
residue (26g) was purified by column chromatography over silica gel (eluent:
DCM/MeOH/NH4OH 97/3/0.1; 15-40pum). The desired fractions were collected and the



O / NO/ HA mxture of 1-(2-am nophenyl)ethanone (0.37 nol) and

43- oxobenzenepropanoi c acid ethyl ester (1.48 nol) was stirred at 180C
overnight. The m xture was brought to room tenperature. The precipitate
was filterwd2mEshad with diethyl ether and dried. The BCTEER0GHIB4856S
crystallized fromDI PE. The precipitateggas filtered off and dried,
yielding 56.6 g of internediate 15 (58% . b) Preparation of internediate
16 N A mxture of internediate 15 (0.076 nol) and hydrazine (0.76 nol)
in 1,2-ethanediol (240 m') was stirred at 100C for 1 hour. KOH (0.266
mol ) was addsadvenTives enaponated. Thearssidue wasedystllize8 GiGnmodiethypl ehar. Thé@ecipitate
added. The m with DCM The organic

| ayer was sglggfg{t“g%‘y@%ﬁﬁ‘g%dﬁ%ﬁ 1?gnl%flltere %ta%% the solvent was
evaporated. The residue (12.05 g) was crystal lized fromD PE. The

preci pi t at e Thsfollowingrimermaddiatesnwkrelpiepated ¥dceidiigg the méthed @dsclibddebonrdi at e
16. clLreparation of intermediate 17/ N C1I / | Phosphoric trichloride
(0.057 nol) was—added—st-owy—at—806tg—a—rxiyre ot —interrediate 16
(0.019 nol) jand benzyl tri et hyl ammoni up chl ori de . @. ) in|15
acetonitrile (50 mM). The m xture was |stirred ovefmyg he solvent was
evapor at ed. | The m XinterBedigs 3pour ed odt i nt 6Nrsegpd NaZCCB 10% and
extracted with DCM The organic |layern was sepa ated, dried (MgBNA4),
filtered, and the solvent was evapor at/ed, [ d‘l\_,g 4.08 9 of

i nt er medi at e t7—d)y—Preparattonof—ntrermediats NO1—F%WO
2007/ 014940 |PCT/ EP2006/ 064856 -46 A m xture of @ te 171(0. 0153
nol ) and sodi um et hoxi de (30wt % sol utjion in in McOH (35 m)
was stirred |at 80C finterrBdditedis. WAt erl was add m xt ure ywas
extracted wifth Et OAc. The organic | ayer was d d, dried over
magnesi um sujl fate, filtered and the sqgl vent was:e orated till jdryness.
The residue

b) Preparation of intermediate 24

1.6M Butyllithium (0.0094 mol) was added dropwise at —20°C to a mixture of 2,2,6,6-
tetramethylpiperidine (0.0094 mol) in THF (20 ml) under N, flow. The mixture was
stirred at —20°C for 20 minutes, then cooled to —70°C. A solution of 6-bromo-2-chloro-

10  3-phenylquinoline (0.0062 mol) in THF (40 ml) was added. The mixture was stirred at
—70°C for 1 hour. A solution of intermediate 21 (0.0094 mol) in THF (25 ml) was
added. The mixture was stirred from —70°C to room temperature for 18 hours. H,O and
EtOAc were added. The organic layer was washed with saturated NaCl, dried (MgSOs),
filtered, and the solvent was evaporated. The residue (4.3 g) was purified by column

15  chromatography over silica gel (eluent: DCM/MeOH/NH4OH 97/3/0.1; 10um). The
pure fractions were collected and the solvent was evaporated, yielding 0.77 g of
intermediate 24 (23%).



5 was crystallized fromdiisopropylether. The precipitate was filtered
off and dried. Yield 2.77g of internediate 17a (69% . Exanple A8 a)
Preparation of internediate 18 and internediate 19 c1 O c, 0101 C1
i nt er medi atv 287/01md4er nedi ate 19 A mi xture of al um ni um edi/EFbebR64s36 257
mol ) and 3-chl oropropanoyl chloride (0.2g84 10 nol) in 1,2-dichloroethane
(100 nil) was stirred at 0C. A solution of naphthalene (0.234 nol) in
1, 2-di chl oroet hane (100 nm) was added. The mi xture was stirred at 0OC for
1 hour and poured out into ice water. The organic | ayer was separat ed,
dried (MySOlhe followingrisdrmaaliutestwize preparedacoariingsrs alponethedidesdisedrabsvedue (56
g) was purified by colum chromatography over silica gel (eluent:
cycl ohexane/ PEM-6640+—20=45m—15—Tweg—Fractionrs—were—coHeeteth and t he
sol vent was |evaporated, yielding 2 fractions, 31 g action|l as
intermediate 18 (61 %9 and 14 g of fraction 2 P 2 was taken up
in DIPE, then the resgltiﬁgg&ﬁg eci pitatle was fil sgFaf f and dried,

e 19. b) Prepar@iNagn of internediate 20 A

yielding 8.2 g of iHtEP

m xture of internmediate 18 (0.0137 nol)), N nmethylRenzenenet hanapi ne
(0.015 nol) | 20 and K2C03 (2 g) in ace rred at
80C for 2 hours—H2Owas—added—Them DCM The
organi c | ayer was separated, dried (NgSO4) sol vent

was evaporatjed, yielding 4.2 g of internedi ate 0 D07/ 014940
PCT/ EP2006/ 064856 -47- @( nBil’e A9 Preparatiop S rredl ate 21 O I \
F/ F A mxtjure of 1 gn 134p uor ophenyl ) et h4 g\ f,0. 013 nol),

f or mal dehydd (0.05 nol) and N met hyl et hanam ne hydrochl ori de (0. 052

nol) in concentrated HC (0.1m ) in

intermediate 34

¢) Preparation of intermediate 28
Br:

1.6M Butyllithium (0.029 mol) was added at —10°C to a solution of N-propyl-1-
5  propanamine (0.029 mol) in THF (50 ml) under N, flow. The mixture was stirred for 20

minutes, then cooled to —70°C. A solution of intermediate 2 (0.024 mol) in THF (30
ml) was added. The mixture was stirred at —70°C for 1 hour. A solution of 3-
(dimethylamino)-1-(2-thienyl)-1-propanone (0.029 mol) in THF (20 ml) was added.
The mixture was stirred at —70°C for 1 hour, then brought to —20°C and extracted with

10  EtOAc. The organic layer was separated, dried (MgSQys), filtered, and the solvent was
evaporated. The residue was purified by column chromatography over silica gel
(eluent: DCM/MeOH/NH4OH 96/4/0.1; 20-45um). The pure fractions were collected
and the solvent was evaporated. The residue (4.65 g) was crystallized from DIPE. The
precipitate was filtered off and dried, yielding 2.7 g of intermediate 28 (M.P.: 168°C).

15  The mother layer was evaporated, yielding another 1.7g of intermediate 28.



EtOH (20 m) was stirred at 80C for 20 hours, then cooled to room
tenperature. The 5 solvent was evaporated till dryness. The residue was
taken up in HCL3N. The m xture was washed with diethyl ether, basified
with K2C03warmdoenbigsact ed with diethyl ether. The or gamnpcrkmyeiocyss
separated, dried (MySO4), filtered, andsphe solvent was evaporated,
yielding 2 g of internediate 21. Exanple Al O a) Preparation of
internediate 22 and internediate 23 Br 0 _,Br / I NO HONC OH iN
internediate 22 internediate 23 10 1.6M Butyllithium (0.12 nol) was added
dropwi se at diBr€paratibarof Miterhledisme2f a sol uti on of

2,2,6,6-tetranet hyl piperidine (0.12 nol) §n THE (200 mM ). The m xture was
stirred at -10C for 20 m nutes and then ¢gQoled to -70C. A m xture of
internediate 2 (0.1 nol) in THE (1080 \as added. The m xture was
stirred at-70C for 45 mnutes._M_se Qnef

3- (di net hyl am no) - 1- phenyl -1 - propangrie (0.1 %I) in THE 15 (100 m) was
added. The m xture was stirred at -40C for 1 hour, brought to -50C and
hydrol ysed. H20 (100 m ) was af XC. Yhe m xture was stirred at
room tenperature for 30 m nuté& extracted wth Et CAc. The organic

| ayer was separated, dried (MgSH) N flﬂtered and the sol vent was

feviapor a’a edf o JING). Blﬁymchian\oael 1akel) wdpadded didpwive.at THECRO a@omnbxa%ﬁvx\as
iltered o t. vacuo,
yielding 4 ¢ o |ﬂ§' %%Pgﬁ}u%(ﬁﬁg %°$IH¥hF 61%1}31%% H ‘9 T?h r té?%d
The resi dueWQSZSEngFdMSZ(BGrfPIT 3(19@119938,6@11;}@166@ ﬁ?ﬁgCOQrSQb‘hyn of/@tengﬁdlatca gel
(el uent: Mﬂzrj%mﬁ:?( 88y Was é«ﬁed‘% midR \ﬁlt%%'tlfr@&lf&r@%lh&@ss Aver e

|1 d d
Coapor ot b AU oL PATOa 2 Ot oDatTHP DY B atngeoe A iy s

preci pitate stieed at 1—70:°€rfed2 bdurs, podred Duﬁdto HpOedt dBORE dndgxahictedwvith RedlAat e 22.
o2 O OO} ek N APAES A s 50 0
evaporated. The residue (4 g) was purified by column chromatography over silica gel
(eluent: DCM/MeOH 98/2; 15-40um). The pure fractions were collected and the
10  solvent was evaporated. The residue (3 g) was crystallized from DIPE. The precipitate
was filtered off and dried, yielding 1.94 g of intermediate 25 (43%) (M.P.: 140°C).
e) Preparation of intermediate 26

1.6M Butyllithium (0.013 mol) was added dropwise at —30°C to a mixture of N-(1-
methylethyl)-2-propanamine (0.013 mol) in THF (20 ml) under N; flow. The mixture
stirred at —20°C for 30 minutes, then cooled to —70°C. A solution of 2-chloro-4-methyl-

15  3-phenylquinoline (0.011 mol) in THF (20 ml) was added. The mixture was stirred for
45 minutes. A solution of intermediate 21 (0.013 mol) in THF (10 ml) was added. The
mixture was stirred at —70°C for 2 hours, poured out into H>O and extracted with
EtOAc. The organic layer was separated, dried (MgSOy), filtered, and the solvent was
evaporated. The residue (5 g) was purified by column chromatography over silica gel

20  (eluent: DCM/MeOH 98/2; 15-40um). The pure fractions were collected and the
solvent was evaporated, yielding 4 g of intermediate 26 (78%).



F _~ Br internediate 31 "N ox b) Preparation of internediate 24 Br F
rNC Fi 1.6MButyllithium(0.0094 nol) was added dropwi se at -20C to a
m xture of 2,2,6,6- tetranethyl piperidine (0.0094 nol) in THE (20 m)
under N2 fWwovzooilhes4mi xture was stirred at -20C for 20 pomed66/06485€N
cooled to -70C. A solution of 6-brono-2 Ehl oro 10 3-phenyl quinoline
(0.0062 not) in THE (40 m) was added. ?e m xture was stirred at -70C
for 1 hour. A solution of intermediate 21 (0.0094 nol) in THE (25 m) was
added. The m xture was stirred from-70C to roomtenperature for 18
hours. H20 af)®Prepatafés ofimtermediaied7 The orgam c layer was washed with
saturated NaCl, dried (MgS™4), E : and the solvent was evaporated.
The residue (4 3 g) was purified : chromat ography over silica
gel (eluent: DCM MeOH NHAOH 97/ 3/ 3 he pure fractions were

coll ected and the sol vent was evapotated, yjielding 0.77 g of

internedi ate 24 (23% . WD 20Q7/ 2006/ 064856 -49 The

foll owi ng internedi ates were epar ; ng to the method descri bed
above. Br internediate 32 N 0o | filate 33 N Cl O—IBr NCI

| nt er medi at % gﬁ lglﬁylgthlum in ﬁgxan [ &)%5? %nwa%fadclierhtaenr)}grvggé g,[t elogéto a mlxture !

of intermediate 14 (0.0062 mol) in THF (20 ml) under N, flow. The mixture was stirred
at —70°C for 1 hour. A solution of intermediate 21 (0.0075 mol) in THF (10 ml) was
added at —70°C. The mixture was stirred from —70°C to room temperature then stirred

5  for 18 hours. H,O was added. The mixture was extracted with EtOAc. The organic
layer was washed with saturated NaCl, dried (MgSQ,), filtered and the solvent was
evaporated. The residue (3 g) was purified by column chromatography over silica gel
(eluent: DCM/MeOH/NH,OH 97/3/0.1; 15-40um). The pure fractions were collected
and the solvent was evaporated, yielding 1.1 g of intermediate 27 (39%).

10
The following intermediates were prepared according to the method described above.

intermediate 35

intermediate 36

intermediate 37

\
=
Q
fan}
\/Q
i

intermediate 38

intermediate 39




NCLSOH -NN 1.6MButyllithium (0,029 nol) was added at -10C to a
solution of N-propyl-1 5 propanamine (0.029 nol) in THE (50 m) under N2
flow. The m xture was stirred for 20 mnutes, then cooled to -70C. A
sol uti on oWO200%01wEdi ate 2 (0.024 nol) in THE (30 nl) PERERdE@d48sdhe

m xture was stirred at -70C for 1 hour._sh solution of 3-

(di met hyl am no) - 1- (2-thi enyl ) -1-propanone (0.029 nol) in THE (20 M) was
added. The m xture was stirred at -70C for 1 hour, then brought to -20C
and extract qd—w*h 1H0—E-OAe—TFhe—organ-e—tayer—was—separat-ed—ay i ed
(MS™), filjtered, and the sol vent wag evaporatefl. JThe resi due|was
purified by |[colum chromat ography overl silica gel, | uent :
DCM MeOH/ NHAOH 96/ 41@tetmedBe46Mm . The |pure frasil collected and
t he sol vent was evaporated. The residye (4.65!Q) > stal lized from
DIPE. The precipitate was filtered offf and dri e Lelding 2.7|g of

i nt er nedi at &28—(M-RP———168C)—I15The ¥ )|
yi el ding another 1.7g of internediate 28. WD 20071014940
PCTI EP2006/ - 020 ton of internmediate 25 F HO/N\ F
Nf Cl 1.6M 0B atad bt . gt éjwas added dropwi se at -20Cto a
solution of N-(1- nethylethyl)-2-propanamne (0.0112 nol) in. THF (20 m)
under N2 f1 olkammeBli vt ure "was stirred at -20C for 30 mnutes, then
cooled to 7%(]‘? A iol uii on_of ;ilnt ermediate 17 (0.0094 nol) in THE (20
M) was adde¥-T 4 ' stirred for 45 mnutes. A 5 solution of
internediate 21 (0.0112 nol) in THEF(10 nil) was added. The m xture was
stirred at -70C for 2 hours, poured out into H2O at -30C and extracted
with Et OAc. The organic | ayeF— pepakat ed, dried (MgSO4), filtered,
and the solvent was evaporated. <
chr omat ogr aphy over silica gel ﬁ@ D
fractions were collected and the 10 3
(3 g was crystallized from DI PE. preci prtate

1.6M Butyllithium (0.0019 mol) was added dropwise at —70°C to a mixture of
5 intermediate 8 (0.0016 mol) in THF (5 ml) under N, flow. The mixture was stirred at —-

70°C for 1 hour. A solution of intermediate 21 (0.0019 mol) in THF (2 ml) was added.
H,0 was added. The mixture was extracted with DCM. The organic layer was
separated, dried (MgSQy), filtered, and the solvent was evaporated The residue was
pur‘iﬁed:by column chromatography over silica gel (eluent: DCM/MeOH/NH,OH

10 98/2/0.1; 10pm). The pure fractions were collected and the solvent was evaporated,
yielding 0.2 g of compound 1 (28%, MH+: 449).



was filtered off and dried, yielding 1.94 g of internmediate 25 (43%
(MP.: 140C). e) Preparation of internediate 26 F NT HOF N d 1.6M
Butyllithium (0.013 nol) was added dropwi se at -30C to a m xture of N-(1-
met hyl et hyyp2apigpanam ne (0.013 nol) in THE (20 m) wegar2dde0édssyyv. The
mxture stirred at -20C for 30 mnutesg;then cooled to -70C A solution
of 2-chloro-4-nethyl 15 3-phenylquinolife (0.011 nol) in THE (20 nil) was
added. The m xture was stirred for 45 mnutes. A solution of
internediate 21 (0.013 nmol) in THE (10 m ) was added. The m xture was
stirred at -THGollcwing fiislompolid WREL ftearéd dctortidE 16tk riothddPdekeribedti t h

Et CAc, The oarbg‘z,ienic | ayer was separated, dried (MgSH4), filtered, and the

sol vent was —evapoeratee—Fhe—residue—(5—g—was—purH-ed—by—eettim
chromat ogr aphy over silica gel 20 (el uent: DCM 98/ 2; 15-40m . The
pure fracti gns were collected and the| sol ven{ Wa¥g evaporated, yielding 4
g of interngdiate 26 (78% . WO 2007/014940 P EP2006/ 064856 -bl- f)
Preparati on|of i rbmpowd 2MH2A4B)F ~N | \ Butyll{thiumin
hexane (0.0(?75 nme]) was added dropw s¢ at -70C aymxture of
intermediate 14 (0.0062 nol) in THE (20 m) und gl ow. The m xture
was stirredl_at_-70C for 1 hour A solution of intermediate 21 {0.0075
mol ) in THE|(10 M) was added at -70C. The mture was stirred|from-70C
to roomtenperature then stirred 5 for 18 ho H2Q was added. | The

m xture was |extracted with Et OAc. The|organic was washed|w th

saturated NaCl, dried ghiltered and the $ was evapor at ed.
The residue|(3 g)°°w82“’§%§%ﬁ%u4@ col im chr onat over silica gel
(el uent: DCM MeOH NH40H 97/3/0.1; 15-4

er e
collected and the solvent was evapor: er nedi at e
27 (39% .

compound 4 (M.P.: 173°C)

HO
compound 5 (MH+: 403) N ‘

compound 6 (MH+: 453)

b) Preparation of compound 7

O




10 The follow ng internedi ates were prepared according to the nethod
descri bed above. 0 internediate 35 ~NOn NC off internediate 36 N C
--NF internediate 37 N1 NI internediate 38 ~NOH NO1 ''N

i nt er medi atve 2801/MuIND 2007/ 014940 PCT/ EP2006/ 064856 - 52p@ikp200stoesssedi at e
40 N C B. Preparation of the final cogpounds Exanple B | a) Preparation
of conpound 1 F F N HO O

Butyllithium (0.0035 mol) was added dropwise at —20°C to a solution of N-(1-
methylethyl)-2-propanamine (0.0034 mol) in THF (10 ml) under N flow. The mixture
was stirred at —20°C for 20 minutes, then cooled to —70°C. A solution of intermediate
(0.0029 mol) in THF (10 ml) was added. The mixture was stirred at —70°C for 2 hours.
5 A solution of interlmediate 21 (0.0032 mol) in THF (10 ml) was added at —70°C. The

mixture was stirred at —70°C for 3 hours, poured out into ice water and extracted with
DCM. The organié layer was separated, dried (MgSOQ,), filtered, and the solvent was
evaporated. The res1due (1.4 g) was purified by column chromatography over silica gel
(eluent: DCM/MeOH/NH40H 99/1/0.1; 15-40pum). The desired fraction was collected

10  and the solvent was evaporated. The residue (0.968 g) was purified by column
chromatography ojifer‘silica gel (eluent: DCM/MeOH/NH,4OH 98/2/0.2; 15-40pm). The
pure fractions weré collected and the solvent was evaporated. The residue was dried,
yielding 0.151g of}compound 7 (11%, oil, NMR confirms structure).

Example B2
a) Preparation of compound 8

15 A 30% MeONa solution (2 ml) was added at room temperature to a mixture of
intermediate 23 (0.002 mol) in MeOH (2ml). The mixture was stirred and refluxed
overnight, poured out on ice and extracted with DCM, The organic layer was separated,
dried (MgSQy), filtered, and the solvent was evaporated. The residue (0.62 g) was
purified by column chromatography over silica gel (eluent: DCM/MeOH/NH,OH

20  95/5/0.5; 15-40um). The pure fractions were collected and the solvent was evaporated.
The obtained residue (0.39 g) was crystallized from DIPE. The precipitate was filtered
off and dried, yielding 0.15 g of compound 8 (M.P.: 66°C).



N O 1.6MButyllithium (0.0019 nol) was added dropwi se at -70C to a

m xture of 5 internediate 8 (0.0016 nol) in THE (5 m) under N2 flow The
m xture was stirred at - 70C for | hour. A solution of internediate 21
(0.0019 nowp 2007/0l¥R0 (2 M ) was added. H20 was added. TIREI/ER2AKOGEB5HAS
extracted wwth DCM The organic |ayer wag. separated, dried (MySH),
filtered, and the sol vent was evaporated The residue was purified by

col um chr omat ogr aphy over silica gel (eluent: DCM MeOLT/ NHAOH 10
98/2./0.1, 10m. The pure fractions were collected and the sol vent was
evapor at ed, Thd follawing fomabeogpeindsorqye pregared §@8sdingvietthe MdBpd daOikE07/ 014940
PCT/ EP2006/ 0%856 -53 The follow ng final corrpounds wer e prepared
accordi ng tgthe merhoddescribed—abgve: LUHpUUIIU 2 (263 7HO N LN
conmpound 3 (|M+: 463) N conpound 4 (MP.: 173C) HO ound § (M
403) aN Q Q conpound 6 (M+H; 453) N |GOK b)*® n of cgnpound 7
FF 204 N O MWD 2007/ 014940 PCT/ EP2006/{064856 -5 | 1'ithium (0.0035
mol ) was added dcappausé 9gM.ROT/O°G) a sql uti ongof N-( 1- 7

nmet hyl et hyl )|- 2- propanam ne (0.0034 not|) in T %1 ) under N2 |flow. The
m xture was| stirred at -20C for 20 mfnutes, t}énjcooled to -70C. A
solution of |iInternediate F7N

compound 10 (M.P.: 138°C)

compound 11 (M.P.: 215°C)

as an ethanedioic acid salt (1:1)

compound 12 (M.P.: 160°C) (was
prepared as ethane dioic acid)

compound 13 (M.P.: 60°C)

compound 14 (M.P.: 144°C)

compound 15 (MH+: 403)




(0.0029 nmol) in THE (10 mM ) was added. The m xture was stirred at -70C for 2
hours. 5 A solution of internediate 21 (0.0032 nol) in THE (10 mM) was added
at -70C. The mixture was stirred at -70C for 3 hours, poured out into ice
wat er and extracted with DCM The organic | ayer was separated, dried
(MySOs), fWORYER4 NG the sol vent was evaporated. ThePGIEER2MEO64%6 4 ) was
purified by col um chromat ography over §6dica gel = (eluent: DCM MeOH NH4CH
99/1/0.1; 15-401im. The desired fraction was collected 10 and the sol vent
was evaporated. The residue (0.968 g) was purified by colum chromatography
over silica [gel—(efuent; DCM NVEOH NAZOH 98727027 15-40m~The |pure
fractions wagre collected and the sol vent was evgpdo at ¢ty The regi due was
dried, vyielldin 1 md?(ll% oi | MM sonfirnms sfructure).
Exanpl e B2 &) P%gglgégg‘?oﬁ%f compound |8 Br ‘ HO/ N|15 A 30%
MeONa sol utifon ds2nBihbdediils acidedr(1al r gom t enp @f oJa mxtufe of
internedi atgq 23 (0.002 m)l) in MOH (2m ). The mxtureraﬁS stirfed and

refl uxed overmght,—poured—out—om T Te andextracted—wtT—DEM—The organi c

| ayer was separated, dried (MySO4), filtered, and the solvent was

evapor at ed. K q was purified by columm chronmat ography over
silica gel (etraen MveSrr N OH 20 95/ 5/0.5; 15-404m) . The pure fractions
were col |l ected and t he soI vent was evaporlted. The obtai ned residue (0.39
g) was crystallized fromDI PE. The precipitate was filtered off and dried,

. yielding 0.1 5 g of conpound 8 (M P. H06 WO 2007/ 014940 PCT/ EP2006/ 064856
-55 The follow ng final conpound$ wekg rFed according to the nethod
descri bed above. compound 9 (MP.: .~\ dr conmpound 10 (M P.: 1380
s X FF

A mixture of intermediate 25 (0.0004 mol) and pyrrolidine (0.0021 mol) was stirred at
90°C overnight, then poured out into H,O and extracted with DCM. The organic layer
was separated, dried (MgSO,), filtered, and the solvent was evaporated. The residue

5 (0.18 g) was purified by column chromatography over silica gel (eluent:
DCM/MeOH/NH,OH 98/2/0.1; 10um). The desired fraction was collected and the
solvent was evaporated, yielding 0.043g of compound 17 (20%, MH+: 516).

The following final compounds were prepared according to the method described
10  above.

compound 18 (MH+: 532)

compound 19 (M.P.: 195°C)




conpound
conpound
conmpound
conpound
conmpound

11 (M P.: 215C) as an ethanedioic acid salt (1:1) 1 OHN B

12 (MP.: 160C) (was F prepared as ethane dioic acid) ox Br ND
13 (MP.: 60C) ox I O ~N\ R conpound 14 (MP.: 144C) gNy -H
1 Mbtro14¢493) N | N 1 WO 2007/ 014940 PCT/ EP2ROfkPHéORGsss- 56
16 (MP.: 132C) N as an ethane%hgic acid salt (1:1) j OHNQ b)

Preparation of conpound 17 F gH A nixture of intermediate 25 (0. 0004

nol ) and

pyrrolidine (0.0021 nol) was stirred at 90C overnight, then

poured out ipto H20 and extracted with DCM The organic layer was

separated, dried (MgSH), filtered, and the sol vent

aS§,_ evapor atijed. The

residue 5 (0f 18 g) was purified by coljunmm chronmat ogrdp over sijlica gel

(el uent:

MeOH NH440H 98/ 2/0.1; 10nm). The desired jfracti on vas

collected and the solvent was evaporated, Yyi ef .@ §7043g of c?rrpound 17

(20% MH: 516). compound 20 (MH+: 579)

¢) Preparation of compound 21

A mixture of intermediate 26 (0.0006 mol), phenyl boronic acid (0.0019 mol),
Pd(PPhs;)4 (0.00006 mol) and Na,COs3 (0.0032 mol) in dimethyl ether (10ml) was
stirred at 90°C overnight, poured out into H,O and extracted with CH,Cl,. The organic

5 layer was separated, dried (MgSO,), filtered, and the solvent was evaporated. The

residue (0.48g) was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH30H 99/1; 10um). The pure fractions were collected
and the solvent was evaporated. Yield: 0.054g of compound 21 (16%, M.P.: 173°C).

d) Preparation of compound 22

10 A mixture of intermediate 24 (0.0003 mol), imidazole (0.0018 mol) and K;CO; (0.0011

mol) in acetonitrile (10ml) was stirred and refluxed for 48 hours, then cooled to room
temperature. H,O was added. The mixture was extracted with EtOAc. The organic
layer was washed with saturated aqueous NaCl solution, dried (MgSQ,), filtered, and



The follow ng final conpounds were prepared according to the nethod
described 10 above. F gN1H conpound 18 (M+: 532) | rOH conpound 19
(MP.: 195C) WD 2007/014940 PCT1EP20061064856 -57 |i Br conpound 20 (MH+:
579) x x Swio Jebmidd40 c) Preparation of conpound 21 F N-pdi@rkoosfocddss A

m xture of ‘internediate 26 (0.0006 nol)_sgphenyl boronic acid (0,0019 nol),
Pd( PPh3) 4 (0.00006 nol) andNa2C03 (0. 00 2 mol) in dinmethyl ether (1OM) was
stirred at 90C overnight, poured out into H2O and extracted with CH2Cl 2.
The organic 5 | ayer was separated, dried (MgSO), filtered, and the sol vent
was evapor at the solvérg was egdpdtated( mheﬂ,ﬂagl)ium@sZSg)thsf pueified Py colutnm chr onat ogr aphy

over silica dem%l f icons were
col |l ected an ngﬁegéﬂdﬁlw n%er%é%@ge%o&gléﬁ% €] @E%qu% ’[Fh@ u hd 21
(16% M P.: fractiops Were)whcasiaandtthecmlvw Wrﬁﬁ&mﬁe@zm}d @-D9gmfcnmpq'@d/22m xt ure
of i ntermedi @) fdellidg PO 1889Q), i m dazole (0.0018 nol) and K2C03 (0.0011
nmol) in etonitrile %1 OM) was stared and refluxed for 48 hours, then

cooled to room
The following final compounds were prepared according to the method described

above.

compound 23 (MH+: 743)

compound 24 (M.P.: 200°C)

compound 25 (MH+: 699)

compound 26 (MH+: 725)




tenperature. H20 was added. The m xture was extracted with Et OAc. The
organic |ayer was washed with saturated aqueous Nad solution, dried
(MgSAHA), filtered, and WD 2007/ 014940 PCT/ EP2006/ 064856 -58 the sol vent
was evapor Moex07/0mkdor esi due (0.23g) was purified by col RCHEP206w6#886 ogr aphy
over .silica gel (eluent: CH2Ch/ CH3OH NH46H 97/3/0.1). The pure fractions
were collected and the sol vent was evaporated. Yield : 0.09g of compound 22
(42% (nelti ng poi nt : 1360) 5 The follow ng final conpounds were prepared

bod - docaori bad [T D o Al 7
aCCOrd| ng t ot+he—rethod—desert+bed eV —1f CG..pGur‘.d 23 (!\vun-. ,43) B N ~

I :rN conpound 24 (MP.: 200C) _-%|N Br conpoun 5 (MH: 699) N BO N
N Br conmpou |gNN~ nd 26 (MH: 725) 1 HO N , N WO 200
PCT/ EP2006/ 064856 -59 Br / / conpound 27 (M- T+ 624

conmpound 28 {( MH: 656) N N HO | \
compound 27 (MH+: 624)

) N Naito gx Br

compound 28 (MH+: 656)

compound 29 (MH+: 610)

compound 30 (MH+: 594)

compound 31 (MH+: 703)




Br compound 29 (MH#+; 610) N O IN Br / conpound 30 (M+: 594) N N~ HO |
Br conpound 31 (M 703) -N HO N WO 2007/ 014940 PCT/ EP2006/ 064856 - 60

|  Br g conpound 32 (M#; 649) ~~I.~~ N HN ~N~/ V Br conpound 33
(MP.: 16%d 20 /NaogeH / ~N\ Br conpound 34 (MH+: 568)
conpound 35 (Mﬁl:ﬂ 544) 1 1 NN-o / Br_gonpound 36 (Mﬁ+/g5§§/o Roy

compound 32 (MH+: 649)

compound 33 (M.P.: 167°C)

compound 34 (MH+: 568)

compound 35 (MH+: 544)

compound 36 (MH+: 693)

compound 37 (MH+: 573)




| Br conpound 37 (M+: 573) NN) OH~N NI W 20071014940

PCT/ EP20061064856 61 | Br / conpound 38 (MH: 698) N x' ITD $ conpound
39 (M+: 518) NN~ on | ~N Br compound 40 (M+: 775) N N~ HO ON I/
conpound 4WO(2M7R1394217C) B\ N N1I-N~ N OH e) Preparatpamembospeigeound 42
FF ~NOIANI \' N Amxture of integgediate 27 (0.0005 nol),

3-(1, 3, 2-di oxabori nan-2-yl ) pyridine (0.0008 nol),

tetraki s(tri phenyl phosphi ne) pal | adi um (0. 0005 nol) and a 2M K2C03

sol ution (0.B82Fe)—n—direthyl—ether (7Zml) and MOH (3ml) was stirred
at 100C

compound 38 (MH+: 698)

compound 39 (MH+: 518)

compound 40 (MH+: 775)

compound 41 (M.P.: 217°C)

¢) Preparation of compound 42

A mixture of intermediate 27 (0.0005 mol), 3-(1,3,2-dioxaborinan-2-yl)pyridine
(0.0008 mol), tetrakis(triphenylphosphine)palladium (0.0005 mol) and a 2M K,COs
solution (0.0027 mol) in dimethyl ether (7ml) and MeOH (3ml) was stirred at 100°C



WD 2007/ 014940 PCT/ EP2006/ 064856 -62 for 18 hours under N2 flow, then
cooled to roomtenperature. H2O was added. The m xture was extracted
with Et OAc. The organic | ayer was washed with saturated aqueous Nad

sol ution, A&027/Me8O4), filtered, and the sol vent was egagproaé/@dsscThe
residue (0.34 g) was taken up in 2-propgpane (6 m). Oxalic acid was
added. The 5 m xture was stirred. The preci pitate was filtered off and
dried at 60C under a vacuo, yielding 0.29 g of conpound 42 as an

et hanedioic acid salt (1:2) (80% MP.: 151 C. The follow ng final
conpounds weifer 18rhoprsruaderaNoitavd ithey cooled heronmttbroperates: F,Oeds addedvEhe | ~ n /

conpound 43 (ivkdire WAQkiradted Rit R Vhier
Prepar at ion o o Yol Bhradiod Qi {@&@"[‘ﬂeﬁfgﬁﬁl 617@ a%%l&&’gvln%' Sg%%ééd)(lrl 2.5) A

f co
m xture of ﬁﬂ‘&PH%nﬁP‘glt 881‘%*?’1’(451681@‘? ek ﬁ'ﬂt?fﬁd @%ﬁ@l\fﬁ@t\*f?&ﬁ&%ﬁ%ﬂk e i )
and acet oni t résidae (L84 g waswaleensupiin Qqﬁo;ahor&QGIﬁlprOXIth Badwas adided, Bk out into

H2Q K2C03can raGt | eparated, dried
(MS™) , 5f [ ﬁl%}e s Sﬁ% qmr?thgé’m%ta‘;g%@%%g ngragﬁéged\ﬂ’l\ﬁ@ @5’5 g T H@Y% act i on
(0.25 g) was yielding @29 srof egnmpad #2es amethamdlglcamul spli1:2) 8% M.Boll HiFR).

chr omat ogr aphy over kromasil (eluent: DCM MeCOH 99/1; 10m). The desired

roduct frac was Cf | |l ected and the solvent . was, evapor,ated, The
Pl tue (0 oaheolleiitel S Ve Brovaed SR ding e Hiaod dgserbed

above.

compound 43 (MH+: 460)

compound 44 (MH+: 450)

10

Preparation of compound 45

. ethanedioic acid (1:2.5)
A mixture of intermediate 37 (0.0007 mol) in N-methylmethanamine
(10 ml) and acetonitrile (10 ml) was stirred at 90°C for 12 hours, poured out into
H>0/K5COs5 and extracted with DCM. The organic layer was separated, dried (MgSO,),
filtered, and the solvent was evaporated. The obtained fraction (0.25 g) was stirred at
15 90°C for 72 hours and purified by column chromatography over kromasil (eluent:
DCM/MeOH 99/1; 10um). The desired product fraction was collected and the solvent
was evaporated. The residue (0.08 g) was dissolved in oxalic acid/2-propanol and
converted into the ethanedioic acid salt (1:2.5). The precipitate was filtered off and
dried, yielding 0.07 g of compound 45 (14%, M.P.: 136°C).



converted into the ethanedioic acid salt (1:2.5). The precipitate was
filtered off and dried, yielding 0.07 g of conpound 45 (14% MP.:
136C). WO 2007/ 014940 PCT/ EP2006/ 064856 -63 The following final
conpounds WO mopelapiar ed according to the net hod descri bedr/EedoossassBr

compound 46 (M+: 524) 5 ox NI~ OR cgapound 47 (MH+: 426) N N~ g
Preparation of conpound 48 / Br e; 0'1~10 OH N 5 A mxture of KOH
(0.0011 nol) in 1-piperidineethanol (2 m) was stirred at 80Ctill KOH

di sappeared. Internmediate 23 (0.0009 nol) was added. The m xture was
stirred at 80C overnight, poured out on ice and extracted with DCM The
organic | aye ow BRI, r | vent
was evapor at g‘gy\%l'he res|ag{‘:fg{‘ilpOugad @Sl—e%, %éﬁ?&?hé ﬁltgggle@rg%é%ﬁgg The
precipitate Cfiltered off and dried, yielding 10 0 308 g of rorrpound
48 (M P.: 131C). WD 20071014940 PCT/ EF2006/ 06435/ 4_The fol | qwi ng
final conpound was prepared according to the bed ahove. Br

c onpound 49| (M P.: 141C) ~iN- eil -}X
compound 46 (MH+: 524)

compound 47 (MH+: 426)

g) Preparation of compound 48

5 A mixture of KOH (0.0011 mol) in 1-piperidineethanol (2 ml) was stirred at 80°C till
KOH disappeared. Intermediate 23 (0.0009 mol) was added. The mixture was stirred at
80°C overnight, poured out on ice and extracted with DCM. The organic layer was
separated, dried (MgSQy), filtered, and the solvent was evaporated. The residue (2.49
g) was crystallized from DIPE. The precipitate was filtered off and dried, yielding

10  0.308 g of compound 48 (M.P.: 131°C).



h) Preparation of conmpound 50 e' ~~NOH A m xture of internmedi ate 23
(0.000137 nol), N-nethylnmethanam ne (0.000412 nol, 3 equiv.) and K2CO3 (3
equiv.) in acetonitrile (2 nil) was stirred at 5 80C for 12 hours,

pour ed out WOM067/HEF@0and extracted with DCM The or gani cPABEEE2006/068656
separated, dried (MgSO4), filtered, andghhe sol vent was evaporated. The
obtained fraction was purified by colum chromat ography over silica gel,
then the desired product fraction was collected and the sol vent was
evaporated, yielding 0.07 g of conpound 50 (54.79% M+ 518). 10 WO
2007/ 014940 Howogdinebergsimund §bs ffaparédbadcondingdo Hhiena¢thabdgscribed sbover e
prepared acclording to the net hod descr|i bed above. e(OH conpound 51 (MH+:
649) j) N ;r|N conpound 52 (M+: 544) g/ N ;rOH cound 53 (M+: 556)
r~~~J [N |Br conpound 54 (MH+: 677) Nr~ Bc / npound 55 (MH+: 608)
N ox /N~ VkD 2007/ 014940 PCT/ EP2006/ Q64856 @

oupd JN56 |( M 648)
el ~kOH 11 conpoudghpadnd 4v.PE3GLecN Y, 1'D

h) Preparation of compound 50

A mixture of intermediate 23 (0.000137 mol), N-methylmethanamine
(0.000412 mol, 3 equiv.) and K;COs (3 equiv.) in acetonitrile (2 ml) was stirred at
5 80°C for 12 hours, poured out into H,O and extracted with DCM. The organic layer
was separated, dried (MgSOy), filtered, and the solvent was evaporated. The obtained
fraction was purified by column chromatography over silica gel, then the desired
product fraction was collected and the solvent was evaporated, yielding 0.07 g of
compound 50 (54.79%, MH-+: 518).
10



/" \\ \N compound 58 (MH+: 617) ;rOHN  eOH conmpound 59 (MH+: 684) ;rCOH
conpo und 60 (MH+: 562) "o~ /N~ WD 20071014940 PCT/ EP2006/ 064856 -67 eN

compound 61 (M+: 572) ~ | O conpound 62 (MH: 615) x"J TOH 1 N /N  Br
conpound 6% dbi014%01) JLNIN. 1 OH NHz O Exanple 133 apcFiepaiiidgsen of
compound 64 V---1 F Fi A mxture of ggnpound 9 (0.0003 nol),

3-(1, 3, 2-di oxabori nan-2-yl ) pyridi ne (0.0006 nol),

tetraki s(tri phenyl phosphi ne) pal | adi um (0. 00003 nol) and a 2M K2C03
solution 5 (0.0015 nmol) in dinmethyl ether (6 mM) and McOH (2 nm) was
stirred at 1UhTollowink&inabeonspoundiewerbiprebhrotvaccohiing 1oahd Rethb@ désofibed
tenperature. ﬂg%g) was added. The mi xture was extracted wth EtOAc. The
organic Iayer——w&s——w&s—hed—with satt-atea—NaC d,.bd —(MgS4)—F+Hl tered,
and the sol vent was evaporated. The rﬁS| due (0. 14 was taken yp in

compound 51 (MH+: 649)

compound 52 (MH+: 544)

compound 53 (MH+: 556)

compound 54 (MH+: 677)

compound 55 (MH+: 608)




WO 2007/ 014940 PCT/ EP2006/ 064856 -68 2-propanone (2 m ). Oxalic acid (2
equi val ents) was added. The m xture was stirred for 10 m nutes. The

precipitate was filtered, washed with 2-propanone and dried at 70C wunder
a vacuo, ywaa0my4w0077 g of compound 64 as et hanedi oi CPGREROGAIGI85¢ 1: 1. 5)

(38% MP.:

156C) .

5 The follow ng fingk. corrpound was ared according to

the nmet hod descri bed above. N conmpound 65 (MP.: 177C) r OR N "N 1 b)
Preparation of corrpound 66 W \NI O HON A mxture of conpound 8

(0. 0003 mol ) —tet+aktsttrpherHphosphi-rer—pattadiom{0-—066883—nl ), a 2M
Na2C03 sol utjion (0.0019 nol) and 3-(1,|3,2 10 di oxap®di nan-2-yl)pyridi ne
(0.0011 nol)| in dinmethyl ether (6 nl) Was stirred L 100C overni ght,

t hen poured [out into H20 and extracted wt hg, p organi c | ajer was
separated, dried (MgSM), filtered, and the s eri was evapor atjed. The
resi due was | pur i@ 49hr ot ogr aph o] | (eljuent:

t ol uene/ 2- prijopanol / NHACH 80/ 20/1; 101im. ns were

coll ected and the solvent was evapor at|ed. g M5 residue (0.1 g| 51% was
crystallized fromD PE/ acetonitrile. The precipifate was filtened off
and dried, yrerding 0.057 g of compound 66 (M P.: 1800y VWO 2007/ 014940
PCT/ EP2006/ 064856 -69 The fol | ow ng f|i nal as ared acgording to
t he net hod descri bed above. N conpound 67 (M P s 1 c¢)

Preparation

of conpound 68 ZOHN O
compound 57 (MH+: 636)

compound 58 (MH+: 617)

compound 59 (MH+: 684)

compound 60 (MH+: 562)




iN\ A mxture of conpound 10 (0.0007 nol), tetrakis(triphenyl phosphine)
pal I adi um (0. 00007 nol) and tetranethyl stannane (0.0016 nol) in toluene
(6 in]) was 5 stirred and refluxed overnight. H20 was added. The m xture
was extracwatow/dilms®CM  The organic | ayer was separ at egpr/e0®deisib SN) ,
filtered, and the solvent was evapor at q_. The residue was purified by
col uim chromat ography over silica gel ?el uent: DCM MeOH NH40H 95/ 5/ 0. 3;
20gm). The pure fractions were collected and the solvent was evaporat ed,
yielding 0.038—gof conpound 68 (11% . 447) 10 Exanple B4
Preparati on |of corrpound 69 rN, A mixture of intermgdiate 32 ((0.0016
nmol) in 6N HO (5 m) and THE (10 m) |was stirred at _BOC for 48 hours,
then cooled {to roomtenperature, poured out ipto a 10/ % K2Q03 gol ution
and extractdd with Et OAc. The organi c |l ayer wa3 sled with saturated
NaCl , dried {( MySe©dinpounid| 6l MEH-: 8ii2) t he |sol vent s Sevapor at ed. The resi due
15 was crystiallized from diethyl ether/2-propageng. ar eci pi ttat e was
filtered of f{ and WO 20071014940 PCT/ EF52006/0 & -70 dried. Part of
this fractign (0.3 g of 0.6 g (44%) was taken ug, in hot 2-propgnone. The
preci pitat e was—frttered—off—and—drred;—yretding - g—of—conpound 69
(15% MP.: | 190C). 5 Exanple B5 a) Prieparation of gOwpound 70 ITlO N
n-Butyl lithium (0.0022 nol) was addeaﬁ slowy at a mxture of

di i sopropyl | amine (0.0022 nmol) in THE (10 mnk: he m xture was
stirred for [20 m nutes QW%JFh%ﬂ cooled to -70 i on of
i nter medi atd 172 PBEPOBESZBIHT O THE (10 M) we e . The nixture was
stirred for {1 hour. A solution of 3-(dineth f

napht hal enyl]) - 1- pr opanone, (0.0028 nol|) in F (40 rri) was added at -70C.
The mxturg was stirred for 1 hour. H2O was add®&d. The m xture|was
extracted wifth Et OAc. The organic |ayer was separated, dried ovVer
magnesi um syl fate, filtered and the sg b resi due
(1.13 g) wag purified by columm chrong

compound 63 (MH+: 601)

Example B3

a) Preparation of compound 64

A mixture of compound 9 (0.0003 mol), 3-(1,3,2-dioxaborinan-2-yl)pyridine (0.0006
mol), tetrakis(triphenylphosphine)palladium (0.00003 mol) and a 2M K,CO; solution

5  (0.0015 mol) in dimethyl ether (6 ml) and MeOH (2 ml) was stirred at 100°C for 18
hours under N; flow, then cooled to room temperature. HO was added. The mixture
was extracted with EtOAc. The organic layer was washed with saturated NaCl, dried
(MgSO0,), filtered, and the solvent was evaporated. The residue (0.14 g) was taken up in



silica gel (eluent: CH2C12/i PrOHI NHAOH 96/4/0.2; 15-40m . The pure
fractions were 15 collected and the sol vent was evaporated. Yield : 0.04
g of compound 70 (4% M+:491). b) Preparation of conmpound 71 F | HO N~
N O Thi s cwopourddda@s been prepared accordi ng to B5a). PO/EHQL/06484040
PCT/ EP2006/ 064856 -71 The residue (1 gggwas purified by col um

chromat ography over silica gel (eluent: CH2C 2/ MeOH NHAOH 99/1/0. 1;
15-40m . The pure ftactions were collected and the solvent was
evaporated. The residue (0.32 g, 37% was crystallized from

di i sopr opy! ed-hropanchin€2 pe Okplic avic(2wasivilehts)ewasdiddéd. The chixiniecwhs stiired for

0. 133 f 5
met hodg '?'hep\lfrigggm%g nﬁe&e&ﬁég@umﬁﬁlﬁéggwg%ggggg ]2\%% f;%lanm&:%ldﬂtf}ﬁh%? 1o

chr omat ogr a %&%Cuos)ﬁ"églpggl%?lg compguad bfas eibenedipdg gciq, la/rﬁ )6B%r e
descri bed beMdy 156P€).data are 10 gathered in Table |I bel ow. LCV5-nethod
1 LCVB arsal ysis was carried out (electrospray ionization in positive
node, scanning node from 100 to 900 amu) on a Kromasil C 18 col um

(I nterchi m Tedellewjisg finglRompoundwan prepagedaceddingtq thaimethad depaibed abayeof 1
m /mnute. Two nobil e phases (nobile phase A x30% 6. 5m\J.anmoni u
+ 40% acetonitrile + 30% formc acid (2m/1)j 3 00%
acetonitrilg) were enployed to run a gradient~copditrpn from 100 %A for

1 mnute to|100%B in tes,,~100%B for 5 nj 3 05100 % A in 3
ninutes, and reé&q {?P?%qu\n ﬁ’/ 0 %A for oy LCVS- fret hod 2
LCMVE anal ysijs was carried out (electrospray ioni atl on in both positive

and negativ (puI sed) node scanning ffrom 100 T 1000 anu) on alKronasil
C 18 colum \ITT[ erchimr Mot HgoTT; FR—3—5—m—4—6—x—166 i":"ﬁ’} i h a flow
rate of 0.8 m/mnute. Two nobile

b) Preparation of compound 66

A mixture of compound 8 (0.0003 mol), tetrakis(triphenylphosphine)-
palladium (0.00003 mol), a 2M Na;CQs solution (0.0019 mol) and 3-(1,3,2-

10  dioxaborinan-2-yl)pyridine (0.0011 mol) in dimethyl ether (6 ml) was stirred at 100°C
overnight, then poured out into H,O and extracted with DCM. The organic layer was
separated, dried (MgSQs,), filtered, and the solvent was evaporated. The residue was
purified by column chromatography over kromasil (eluent: toluene/2-propanol/NH,OH
80/20/1; 10um). The pure fractions were collected and the solvent was evaporated. The

15  residue (0.1 g, 51%) was crystallized from DIPE/acetonitrile. The precipitate was
filtered off and dried, yielding 0.057 g of compound 66 (M.P.: 180°C).



25 phases (nobil e phase A: 35% 6. 5mM ammoni um acetate + 30% acetonitrile

+ 35%
enpl oyed to

in 4 mnutweoRfaB at a
100 %9 A at 0.8ml/mnute in 3 m nutes,

1.5 mnute.

ionization in positive node,
M5 C18 col umm (Waters,

of 1 nml/minure. foﬂmgﬁballcen@amas(

acetate + 1

80% acetonitirile) were enployed to ru
for 3 mnutes to 100% Bin 5 m nut es,

m / m nut e

at 0. 8nl/ m nut e cPrPang; 6 (MeR.:
Table 1 :

m nut es.
11 682

10

15

formc acid (2nl/1);

nobi | e phase B: 100% acetonitrile) were

run a gradient condition from100 %A for 1 mnute to 100% B
flowrate of 1.2 ml/mnute fpi/ebr606/0kses t O
ag&l reequilibrate with 100 % A for
30 LCV5-net hod 3 LCMS anal ySis was carried out (electrospray
scanning from 100 to 900 anu) on a Xterra
MIford, MA, 5m 4.6 x 150 mm) with a flowrate

dd%céﬂiﬁﬁg/ tofthe &Rthod HesPibbdriorgmoNni UM
S€ B 20% anmmoni um acetate +
D a grgdient condltlon from 100 % A
LOO% B cl £ 2

2007/ 014940 PCT/ EP2006/ 064856 -7 D 100 % A

1906 r eequi | i br age or 3

Anal yti cal method No Met hod
1 31 51 61 151 2

% acetonitrilTe; nobiTe phj

W fh 100 % A f
pound LC/ GC/ M5
\20 1 23 2 25

¢) Preparation of compound 68

A mixture of compound 10 (0.0007 mol), tetrakis(triphenylphosphine)-

palladium (0.00007 mol) and tetramethylstannane (0.0016 mol) in toluene (6 ml) was
stirred and refluxed overnight. H;O was added. The mixture was extracted with DCM.
The organic layer was separated, dried (MgSQs), filtered, and the solvent was
evaporated. The residue was purified by column chromatography over silica gel
(eluent: DCM/MeOH/NH4OH 95/5/0,3; 20um). The pure fractions were collected and
the solvent was evaporated, yielding 0.038 g of compound 68 (11%, MH+: 447).

Example B4

Preparation of compound 69

A mixture of intermediate 32 (0.0016 mol) in 6N HCI (5 ml) and THF (10 ml) was
stirred at 80°C for 48 hours, then cooled to room temperature, poured out into a 10 %
K>CO; solution and extracted with EtOAc. The organic layer was washed with
saturated NaCl, dried (MgSQ,), filtered and the solvent was evaporated. The residue
was crystallized from diethyl ether/2-pr0panone. The precipitate was filtered off and



26 2 272 282 292 302 312 321 342 351 361 371 382
391 402 43 3 443 461 47 3 501 511 521 531 W 2007/014940
PCT/ EP20061064856 -73- Conpound LC/GC/MS No Method 541 551 56 1 57

1 58 1 5%okoohiasho PCT/EP2006/064856

10

15

-70-

dried. Part of this fraction (0.3 g of 0.6 g (44%)) was taken up in hot 2-propanone. The
precipitate was filtered off and dried, yielding 0.2 g of compound 69 (15%, M.P.:
190°C).

Example BS

a) Preparation of compound 70

HO AN
@ v
2
N (0]

n-Butyl lithium (0.0022 mol) was added slowly at —20°C to a mixture of diisopropyl
amine (0.0022 mol) in THF (10 ml) under N;. The mixture was stirred for 20 minutes
and then cooled to —70°C. A solution of intermediate 17a (0.0019 mol) in THF (10 ml)
was added. The mixture was stirred for 1 hour. A solution of 3-(dimethylamino)-1-(1-
naphthalenyl)-1-propanone, (0.0028 mol) in THF (10 ml) was added at —70°C. The
mixture was stirred for 1 hour. 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 (1.13 g) was purified by column chromatography over
silica gel (eluent: CH,CL/iPrOH/NH,OH 96/4/0.2; 15-40um). The pure fractions were
collected and the solvent was evaporated. Yield : 0.04 g of compound 70 (4%;
MH+:491).

b) Preparation of compound 71

HO N
O
/

N

This compound has been prepared according to BSa).



61 1 62 1 63 1 70 1 Pharnacol ogical exanples Preparation of bacteri al
suspensions for susceptibility testing: 5 The bacteria used in this study
were grown overnight in flasks containing 100 mi  Muieller-H nton Broth
(Becton D WRi2&@149%40cat. no. 275730) in sterile de-i oniXEUERIAG6EH64856 Wi t h
shaking, at 37 C. Stocks (0.5 m/tube) were stored at -70 C until use.
Bacteria titration were perfornmed in mcrotiter plates and col ony
formng units (CFUs) were determ ned. In general, an inoculurn |evel of
approximately 100 CFUs was used for 10 susceptlblllty testing. Anti

bact eri al Su%’éﬂemlﬂlﬂﬁ (1B} yas muified §y colamo chrmmtography ower siliagebleluente pl at e

Fl at - | B
assay Fl at - boHiOYMeSIENH, ©H9@7M@|1 lﬂoh(ﬂﬁﬁ)' PhdPuiré %étk’% Ws}@é"ﬂﬁ"%@é@ tﬁ% BS,(Z\.

VSVIU}DQ ecl]ﬁgnt I ysofl‘é@?l{)g’asl clglgp(gl}'ﬁegﬁthe(rqm eix\%; gﬂ%ﬁ % f‘ggst"%r’;gﬂn]té@ﬁtf{oé‘?l on) of
conpounds wedisoppgethen TAS plecipithte was filtered offunddided. $eeld a0.133 pee-fol d
diluti ons;s (4&5@[ gh@7ﬂ§h%l’d§e@#epf¥§d%3d¢£ect ly in the mcroli ter pl at es

from columm rea ated control sanples with (colum
1) and without (colum 12) inoculumwere included in each mcroliter

pl ate. Depengdi '@@nmtllﬁethg& bacteri a type, approximately 10 to 60 CFU per
wel | of bact 00 I.in 2. 8x
Muel | er - Hi nt on IB? St hx‘m(%@a@s 5 aa%mtcﬁ‘égﬁtﬂ}g"eﬁf?faa PETARYIRY col urm
12. The samnespectramarypf Tlme@m@thmdsjwanmmdwmuh areidescibbdibelows Theldeglateo col um
12 in roW)A e'fédﬁﬁ"[‘? biUl wv@s were incubated at 37C for 24 hours under
a nor mal sphere (1 ncu ator with open air valve and continuous 25

ventil ati on) At the end of incubation, one day after inoculation, the
bacterial grow h MM8Gfethéil#940 PCTI EP2006/ 064856 - 74 was quantitated

{1 uor ot (T SRS and 88 SROLARLERRTUNMAbDy RalHAH B BAHRL sbfinfhe VO U™

of 201 to atres
r e- i ncubat edmods/&semilghto 908 agny ege Kramesil GLF Coﬂmmhﬂme[fém,d\dpmhlﬁom,ﬁm, éat ed

the grow Ofm,b436 E{EIISO?nm W#h 4 HoRrae 6ﬁ¥‘ﬁﬁ/nﬁﬁﬁe ”I‘%ﬁﬂmbﬁlleﬁbhases (mobile phase
oo g Ll kL L L by

mobile phase B: 100% acetonitrile) were employed to run a gradient condition from

100 % A for 1 minute to 100% B in 4 minutes, 100% B for 5 minutes to 100 % A in 3

minutes, and reequilibrate with 100 % A for 2 minutes.

20
LCMS-method 2
LCMS analysis was carried out (electrospray ionization in both positive and negative

(pulsed) mode scanning from 100 to 1000 amu) on a Kromasil C18 column (Interchim,
Montlugon, FR; 3.5 um, 4.6 x 100 mm) with a flow rate of 0.8 ml/minute. Two mobile
25  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 minute to 100% B in 4 minutes, 100% B ata
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.
30
LCMS-method 3
LCMS analysis was carried out (electrospray ionization in positive mode, scanning
from 100 to 900 amu) on a Xterra MS C18 column (Waters, Milford, MA; 5 um, 4.6 x
150 mm) with a flow rate of 1 ml/minute. Two mobile phases (mobile phase A: 85%
35 6.5mM ammonium acetate + 15% acetonitrile; mobile phase B: 20% 6.5 mM
ammonium acetate + 80% acetonitrile) were employed to run a gradient condition from
100 % A for 3 minutes to 100% B in 5 minutes, 100% B at a flow rate of 1.2 ml/minute




nm The % growth inhibition achieved by the conpounds was cal cul at ed
according to standard nethod. The | Ce (expressed in g/m) was defined
as the 90 %inhibitory concentration for, bacterial growh. The results
are shown wo 20@bk®4®2. 10 Agar dilution nmethod. M C99 valcuapékioesss ni nal
concentration for obtaining 99 % nhi big4on of bacterial growth) can be
determ ned by performng the standard Agar dilution nethod according to
NCCLS st andards* wherein the nedia used includes Mieller-H nton agar.
Clinical |aboratory; standard institute. 2005. Methods for dilution

Ant i mi crobi gbr Gumsmzgstto HOO V4 A at @ 8ibmimute inBominatkt,aind fecyhitibragy witls 100 % A
Aerobically;&p§9%ﬁ¥ d standard -sixth edition Tine kill assays
Bactericidal or bacteriostatic activity of the conpounds nmay be
determined in atime kill assay using the broth mcrodilution nethod *.
In a tinme kitdbleAssaalpitalethb@pil ococcus aureus and nethicillin
resistant, S. aureus (MRSA), the starting inoculumof S. aurees and MRSA
is 106 CéU [—d Al er—Hint on broth. The antibacterial conpounds are

Ln
}

used at the |etmeaadr AGHMY (0.1 to 10 tines the MC (i.e. 1090 as
det ermi ned iln_M%r o} i tYehefl atle assay). Wells receiving no antibacteri al
agent constlitute the cdlture growth control. The plates containing the
m croorgani $m aigd the 2% testl conpounds are incubated at 37 C. After O,
4, 24, and 4 i flon sanples are renoved for determ nation of
vi abl e counts—by—sefal—di+utHon (10-' to 10-) in sterile PBS and plating
(200 1) on Plplgpr intagn agar. The plates are incubated at 37 C for 24
hrs and the|nunber pf cdlonigs !'are determned. Killing curves can be
constructedby gplofting thel|l og, oCFU per m versus tinme. A bactericidal
effect is commopgry peftmed—ayg 30 3-1ogi o decrease in nunber of CFlJ per
m as conpared—to—dpt+eated—Hnocul um The potential carryover effect of
the drugs igr ve Aby3qprisl dilutions and counting the colonies at
hi ghest dil utid8 used fdr plating, No carryover effect is observed at the
di lution of {1099 used far plating. This results inlimt of detection 5 X
102 CFU / miorz2f7 tog CFY m . 35 * Zurenko, GE et al In vitro
activities ¢f EElOO 92 énd tH100766, novel oxazolidi none antibacteri al
agents. Antipr-cieb—-Agents—CGHenot her. 40, 839-845 (1996). WD 2007/ 014940
PCT/ L+P2006/ 064856 | - 75-2 trm nation of cellular ATP levels In order to
anal yse the|chaige | n tiee totlal cellular ATP concentration (using ATP
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bi ol um nescence Kit, Roche), assays are carried out by growing a culture
of S. aureus (ATCC29213) stock in 100 mM Mieller H nton flasks and

i ncubate in a shaker 5 incubator for 24 hrs at 37 C (300 rpm. Measure
OD405 tun VQ@003/41484 ate the CFU M. Dilute the cultur @STES2006/8643536
CFU m (final concentration for ATP rrea7s31rerrent 1 x 105 CFU 100 | per
wel |) and add test conpound at 0.1 to 10 tines the MC (i.e. I1C90 as
determned in mcrotltre pI ate assay). Incubate these tubes for 0, 30 and

60 m nutes C. Use 0.6 m bacterial suspension fromthe
shap- cap tubg‘gn %%% a new 2 m eppendorf tubes. Add 0.6 nml cell

| ysi s reagelpt P\oc ortex at max speed and incubate for 5

m nutes at | [ 1ure Cool on ice. Let the [lumnonmeter warmup to
30C (Lum nogskarssAsclent labsystens with injector). Fill one colum (= 6

wells) with 10Q6| f thq sanmg sanple. Add 100 1 Luciferase reagent to
each wel | by 7“9 tire Illlj ector system Measure the |um nescence for 1
0 RCT/ER2Q06/ 064856 -76- NWNO MC VOaHMNhIhM

sec. WO 200F
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Pharmacological examples

Preparation of bacterial suspensions for susceptibility testing:

5  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
determined. In general, an inoculum level of approximately 100 CFUs was used for

10 susceptibility testing.

Anti bacterial Susceptibility testing: ICyy determination
Microtitre plate assay
Flat-bottom, sterile 96-well plastic microtiter plates were filled with 180 pl of sterile
15  deionized water, supplemented with 0.25 % BSA. Subsequently, stock solutions (7.8 x
‘ final test concentration) of compounds were added in 45 pl volumes in column 2. Serial
five-fold dilutions (45 pl in 180 pl) were made directly in the microtiter plates from
column 2 to reach column 11. Untreated control samples with (column 1) and without
(column 12) inoculum were included in each microtiter plate. Depending on the
20  bacteria type, approximately 10 to 60 CFU per well of bacteria inoculum (100
TCIDS50), in a volume of 100 pl in 2.8x Mueller-Hinton broth medium, was added to
the rows A to H, except column 12. The same volume of broth medium without
inoculum was added to column 12 in row A to H. The cultures were incubated at 37°C
for 24 hours under a normal atmosphere (incubator with open air valve and continuous
25  ventilation). At the end of incubation, one day after inoculation, the bacterial growth
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volume of 20 plto all wells 3 hours after inoculation, and the plates were re-incubated
overnight. A change in colour from blue to pink indicated the growth of bacteria.
The ﬂuorescencej was read in a computer-controlled fluorometer (Cytofluor

5 Biosearch) at an \‘excitation wavelength of 530 nm and an emission wavelength of 590
nm. The % growth inhibition achieved by the compounds was calculated accordlng to
standard methods The ICqo (expressed in pg/ml) was defined as the 90 % inhibitory
concentration for bacterial growth. The results are shown in Table 2.

10 Agar dilution method.
MICyy values (the minimal concentration for obtaining 99 % inhibition of bacterial
growth) can be determined by performing the standard Agar dilution method according
to NCCLS standdrds* wherein the media used includes Mueller-Hinton agar.
* Clinical laboratory standard institute. 2005, Methods for dilution Antimicrobial susceptibility tests for
15  bacteria that grows rllkerobica]ly: approved standard -sixth edition

Time kill assays
Bactericidal or bacteriostatic activity of the compounds may be determined in a time
kill assay using the broth microdilution method *. In a time kill assay on
20 Staphylococcus aureus and methicillin resistant S. aureus (MRSA), the starting
inoculum of S. gurues and MRSA is 10° CFU / m! in Muller Hinton broth. The
antibacterial compounds are used at the concentration of 0.1 to 10 times the MIC (i.e.
ICy as determined in microtitre plate assay). Wells receiving no antibacterial agent
constitute the culture growth control. The plates containing the microorganism and the
25 test compounds are incubated at 37 °C. After 0, 4, 24, and 48 hrs of incubation samples
are removed for determination of Vlable counts by sefial dilution (10 to 10°®) in sterile
PBS and plating (200 ul) on Mueller Hinton agar. The plates are incubated at 37 °C for
24 hrs and the number of colomes ware determined. Killing curves can be constructed by

plotting the logloCFU per ml versus t1me A bactericidal effect is commonly defined as

30  3-logio decrease in number of CFU per ml as compared to untreated inoculum. The
potential carryover effect of the drugs is removed by serial dilutions and counting the
colonies at highest dilution used for platmg No carryover effect is observed at the
dilution of 10 used for plating, ThlS results in limit of detection 5 X 10> CFU / ml or
<2.7 log CFU/ml.

35  * Zurenko,G.E. et al. In vitro activities of U-100592 and U-100766, novel oxazolidinone antibacterial
agents. Antimicrob. Agents Chemother. 40, 839-845 (1996).
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Determination of cellular ATP levels

In order to analyse the change in the total cellular ATP concentration ( using ATP
bioluminescence Kit, Roche), assays are carried out by growing a culture of S. aureus
(ATCC29213) stock in 100 ml Mueller Hinton flasks and incubate in a shaker-

5  incubator for 24 hrs at 37 °C (300 rpm). Measure OD4os nm and calculate the CFU/ml.
Dilute the cultures to 1 x 10® CFU/ml (final concentration for ATP measurement: 1 x
10° CFU/100 ul per well) and add test compound at 0.1 to 10 times the MIC (i.e. ICg
as determined in microtitre plate assay). Incubate these tubes for 0, 30 and 60 minutes
at 300 rpm and 37°C. Use 0.6 m] bacte‘rial suépension from the snap-cap tubes and add

10  to a new 2 ml eppendorf tubes. Add 0.6 ml cell lysis reagent ( Roche kit), vortex at
max speed and incubate for 5 minutes at roomtemperature. Cool on ice. Let the
luminometer warm up to 30°C (Luminoskan Ascent Labsystems with injector). Fill one
column (= 6 wells) with 100 pl of the same sample. Add 100 pl Luciferase reagent to
each well by using the injector system. Measure the luminescence for 1 sec.
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.wWherein Zis CH2, CHRIO, 0, S, NRIO ; t is an integer equal to | or 2;
and the dotted line represents an optional bond; R3 is Ar, Ar-alkyl, Net
or Het-alkyl; g is an integer equal to zero, 1, 2, 3 or 4 5 Xis a
direct bond or CH2; R and R5 each independently are hydrogen, alkyl or
benzyl; or R4 and R5 together and includi-A% the N to which they are
attached may forma radical selected fromthe group of pyrrolidinyl,
2-pyrrolinyl, 3- pyrrolinyl, pyrrolyl, pyrazolidinyl, 2-inidazo|iny|,
2-pyrazolinyl, 10 im dazolyl, pyrazolyl, triazolyl, piperidinyl,
pyridinyl, piperazinyl, imdazolidinyl, pyridazinyl, pyrimdinyl,
pyrazinyl, triazinyl, norpholinyl and thionorpholinyl, each of said
rings optional cyapasng substituted mﬁth aIkyI hal o, hanaIkyI hydr oxy,

al kyl oxy, amn or_di Ianl aIk hi al k

al kyl t hi oal kyl % ﬂ%"?a"’o‘%""““ﬂa%‘" em@‘t‘ﬁf é\ é&éame?fﬁ @’{6 Sty 1ya‘a radi cal

of formula \/\/nerell?i1C “‘Plénf%ﬁﬁloﬁls %lé&élifpo Bt Paing ¢ gomnorest Offo’mElla )ard @) r is an

integer equal to 1, 2, 3, 4®» 5 ; Bnd RI1 is hydrogen, halo, hanaIkyI,
hydroxy, Ar, alkyl, aIkonxy, i.8° al kyl oxyal kyl, al kyl t hi oal kyl,

Ar-al kyl or di(Ar)aIkyI R al R 1 radicals may be taken

together to formtogether Wiy, phegyl ring to 20 which they are
attached a naphthyl; R7 | rogen, alkyl, Ar or Het;(I2R8 is hydrogen or
al kyl ; R9 isoxo;or R38 an together formthe radical -CH=CH N=; 25 R10
i s hydrogen, alkyl, hydrax | , am nocar bonyl, nono-or

dl(alkyl)anlnocarbonyl Arn#kbt al kyl substituted with one or two Het,

al kyl substituted with one or £ WO Ar, Het-C(=O -, Ar-C(=0)-; alkyl is a
strai ght or branched saturated hydrocarbon radical having froml| to 6.
carbon atons ; or is a cyclic satur ed hydrocarbon radical having from3
to 30 6 carbon atons ; i cyc C §aturated hydr ocar bon radi ca
having from3 to 6 carbon ato :?jf%j: to a straight or branched

sat urat ed hydrocar bon

Ib
CH2)q 1)

|
RS— "{R .

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

5 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)alky] ;
p is an integer equal to 1, 2 or 3;
10 R? is hydrogen; alkyl; hydroxy; mercapto; alkyloxy optionally substituted

with amino or mono or di(alkyl)amino or a radical of formula
(CH2)
/N

i \herein 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 wherein alkyl may

15 optionally be substituted with one or two substituents each

independently be selected from alkyloxy or Ar or Het or morpholinyl or
(CH2)
AN

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



.-81- radical having from1 to 6 carbon atons ; wherein each carbon atom

can be optionally substituted with hydroxy, alkyloxy or oxo; Ar is a

honocycl e sel ected fromthe group of pheny)., naphthyl, acenaphthyl,

tetrahydronaphthyl, each optionally substituted with 1, 2 or 3

substituents, 5 each substituent independently selected fromthe group

of hydroxy, halo, cyano, nitro, am no, nono- or dialkylam no, alkyl,

hal oal kyl , al kyl oxy, hal oal kyl oxy, carboxyl, al kyl oxycarbonyl,

al kyl car bonyl , am nocar bonyl, norpholinyl and nono- or

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

group of N-phenoxypiperidinyl, 10 piperidinyl, pyrrolyl, pyrazolyl,

i midazolyl, furanyl, thivewielnzexazamyRY, O,issHrazalisydn,intedet emailty i or 2;

i sot 3. azol ?/I , triazolyl ianmﬁaa&temiherqln srehtmrpd tﬂa(rlén%onayrfﬁ' nyl and f
ridazinyl; or a_ficycl.l cte romthe grou o]

gﬁi nol i nyl>/, i soqui‘ﬁol iyn)ﬁxr % ilﬁ%loﬁé{%ﬁ?tﬁ‘ﬁvgrm soqui nol i nyIg qgl noxal i nyl ,

i ndol yl, indazol ylq, benzﬂimlde&eowdlaltomio&ézb‘i yl, benzi soxazolyl, 15

benzot hi azol y1, benzi sotihi @zed bohd orltenz of ur anyl benzot hi enyl, 2, 3-

di hydr obenzol[ 1, 4] qﬁ %Mach%deg%?rﬁ‘wﬂgﬁ@% 104 %Ol’bg&gp%r rmnocycl ic and

bi cyclic heterocyc E’E carbon atomw th
1, 2 or 3 substi ﬁjé?ﬂ% togg ‘hangtﬂ‘ig’fhin@H’éﬁlttowh’dléﬁ‘éhﬁéﬁ‘faicvds“éalyé?ffne@d fromthe
group of hal o, hydr oxy,radidakselected frevh kg lgoxy of pROolikidyd 2ipyrralinyiBst i t uent

sel ected fromthe group wfrolfnyuwrmyl }a@cnﬁmylbﬁmieazaml Izqgeazam;il hal oal kyl
is a straig or branchedldgz%ﬁ having, froml to

i.
6 carbon at g(sns or a cycli Savd élfzoqy degen erpéd‘ﬁ?:ya’lplq"?éa\ﬂn g froms3
to 6 carbon atons or a d?@ﬁ‘)&d@&tﬁﬁlé@é’dl RYrRidiedr Bysdiny atiegBYL havi ng from
3 to 6 carbon atons att achgdlitydaral thibmeplghihyloaacthefasid hiegd opddnallyabedg 25

hydrocarbon radi cal havispgtifufe@With alkf, lﬁl&ﬁeﬂ&%}l ﬁ&&&@, al%einﬂn&%n&r nor e
carbon atons are substitut.e

(G112) RN provi ded 1 N et Bt aw"@%ﬂkana B Sugiong oy

al so be placed in position 4 of the quinoline r ; and
| =
(GHZ)s
15 R® is hydrogen or a radical of formula wherein s is an integer

equal to zero, 1, 2, 3 or 4; r is an integer equal to 1,2, 3,4 or 5 ; and RY
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 hydrogen, alkyl, Ar or Het;
R® is hydrogen or alkyl ;
R’ is 0X0 ; or
R® and R® together form the radical ~CH=CH-N=;
25 R" is hydrogen, alkyl, hydroxyl, aminocarbonyl, mono-or

di(alkyl)aminocarbonyl, Ar, Het, alkyl substituted with one or two Het,
alkyl substituted with one or two Ar, Het-C(=0)-, 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
30 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



. provided that the bacterial infection is other than a Mycobacteri al
infection. 30 2. Use according to claiml wherein R is hydrogen, halo
or Het. 3. Use according to claim?2 vvhereéin R is halo. -82- 4. Use
according to any one of the preceding clai A& wher ei n pis equal to 1. 5.
Use according to any one of the preceding clains wherein R2 is al kyl oxy;
Het; Ar; nono or di(alkyl)amno wherein al kyl may optionally be
substituted with one or ,(CH2)t N Z 5 two Ar substituents; a radical of
formula \-~ wherein Zis NNRIO ; t is an integer equal to 2; alkyloxy
substituted with am no or nono or di(alkyl)amno ,(CH2k N Z or a

radi cal of fornmula U wherein Zis CH2 and t is an integer equal to 2. 10

6. Use aCfCOf ﬁi ng to g!ra'ﬁioﬁl ?vm@e&ﬁil o 4 hrtios a@inky{vﬂéf?]in ﬁaZ}n cépscﬁih a&ﬁrlp&ﬁﬁé ng to
any one of the preceding ¢ 'ﬁ\‘@%%’tﬁ'hdg%' 1 p% , pheny or Het,
each optionally subst it utnedﬁg\lflm stlﬁl or g 'S baS]?)l( &georr\ xsoy 15 8. Use according
to claim7 whereifif A2 hamoqygintelested fromibpgroup of rhenyl panhdhaseprrhthyh hi enyl |
furanyl or benzof ur anydtrahy@ronkigiehyh esb optionglytsobsatwed awith 102 ort3fsebstitvegedi ng
claims wherein q is egidlsuls@udnt indgndbRiy &&&e@ﬁ&l@fh‘é'gf&g? bnyaiyy, ane, of the
precedi ng clai ns wheregj n.R.4 an{tlzl1 5o e-a?Qialk' ndenﬁgarﬂ%ﬁngl glka}%g(?ol kyl . 11.
Use according to any SHESF Y AE %Wé@%cﬁ ng Xllalgf éjr i F Y %‘y’benzyl or
phenyl . 25 12. Use a&ele3lgilony. wibontalkylesycaronalkylcateryil.pginorabamil. wher ei n
R7 is hydrogen. 13. Us®rgeliryt sidmgnbd-oor dialkylammoaibonyie precedi ng cl ai ns
wherein X is a di ﬁ&%am&q clic hétero s %Q@Q{nqge SupHPN- R8O Al e@ildi%- {8 1 to
12 wherein X is CH2. 30 ‘Jg(ﬁy lUse accor %E%&Eo @E on Q czgg%grlec%di ng
clai ms wher®in the cofp6 ’&V’ipgrr%}y’ﬁyé?fﬁ %e ?‘P{Eﬂ?%ly ' Va (1a). 16.
Use according to any d&aeazelll, thirzolpl isethidiohd tidzaly hpyridinyt. @ymimidinkly| i s
C _6al kyl . -83- pyrazinyl and pyridazinyl; or a bicyclic heterocycle selected from the group
of quinolinyl, isoquinolinyl, 1,2,3,4-tetrahydroisoquinolinyl, quinoxalinyl,
indolyl, indazolyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl,
15 benzothiazolyl, benzisothiazolyl, benzofuranyl, 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 substituents, each substituent independently selected from the group
of halo, hydroxy, alkyl or alkyloxy;
20 halois 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
3 to 6 carbon atoms attached to a straight or branched saturated
25 hydrocarbon radical having from 1 to 6 carbon atoms; wherein one or

more carbon atoms are substituted with one or more halo atoms;
RA__X—
OH
(CHz)q
RSN

provided that when R’ is liydrogen then the R* radical may also be
placed in position 4 of the quinoline ring; and

provided that the bacterial infection is other than a Mycobacterial infection.

30
2. Use according to claim 1 wherein R? is hydrogen, halo or Het.

3. Use according to claim 2 wherein R' is halo.



.17. Use according to any one of the preceding clains wherein the
bacterial infection is an infection with a grampositive bacterium 18. A
conbi nati on of (a) a conpound of Fornul a ;(fféa) or (Ib) as defined in any
one of 5 clains 1 to 16, and (b) one or Tore other antibacterial agents
provi ded that the one or nore other antibacterial agents are other than
anti mycobacterial agents. 19. A pharmaceutical conposition conprising a
pharmaceutically acceptable carrier and, as active ingredient, a
therapeutically effective amount of (a) a conpound of 10 Fornula (la) or
(I'b) as defined in any one of clains 1 to 16, and (b) one or nore other
anti bacterial agents provided that the one or nore other antibacteri al
agents are ot herUdehadrdiiytb aaycebafthepre@ling gaime S/herdif p isldy@aluse of a
conbination as clained in claim18 or a pharmaceutical conposition 15 as
claimed in claim19 for the treatpent of a bacterial ;infectiqon. 21. A
product cont ai Ri n Se(a&“)or‘gng(:t?)ﬁ'ﬁ'ocl?ﬁaﬁg‘]‘ PG HiRE Flame WE‘}“"B (Slah‘)yﬁ’é '%E}Efbﬁr;ned in
any one of cl ai nonp or gi(alleyDamingd whirpinalesl rogy opthmellyohetsebstitited iWithonedri al
agents provided that the one or nore ot hery andGtBlacterial agents are
other than antimycobacterial agents, as a E\o_r_‘rﬁi ned preparafion for

si mul t aneous, sep¥ParaubsitvatypBAclaf forada i 0 t net r PAYRBALS NSY 4 act eri al
infection. 22. A anomggsuemialde Riedkyédy substitutedH@thoamindH@nidno 2i5difallk1)amigo
pharmaceutical |y acceptabl e aci dyor,(H&se addition salt thereof, a
quaternary am ne thereof, a st chégmcally isoneric formthereof, a
tautomeric form tH@rasip! ofdermylan-"oxi de f OheFriniddy €dfand I g4n ineger aguad v
according to any tone of clainms 1 to 17 and 20 wherein the bacteri al
infection is an infection with Staphyl ococci, Enterococci or

St rept ococci.. . Use,.accor di tQ an e of clains 1 to 17 and 20
wher ei n thelobagt g‘?ﬁe&f""f‘%‘ﬂgé%f‘i“ herein % ARAR0Y on wi th et hicillin
resi stant Staphyl ococcus aureus (MRSA), nethicillin resistant coagul ase

negati ve staphyl ogeacdordidgRENS)one pRhé fredellingiclaigs waérain R Stnahity) @ha@US
pneunoni ae or mul Liql €,k est st pEliEWaEascyshagsdm 10 25. Use
according to any one ot c?%‘i%n?%to 16? ang go V\ﬂerejlcgn t he bacteri al
infection is

15 8. Use according to claim 7 wherein R? is naphthyl, phenyl, 3,5-dihalophenyl,

thienyl, furanyl or benzofuranyl.
9. Use according to any one of the preceding claims wherein g is equal to 1.

20 10. Use according to any one of the preceding claims wherein R* and R’ each
independently are alkyl.

11. Use according to any one of the preceding claims wherein R® is benzyl or phenyl.
25 12. Use according to any one of the preceding claims wherein R is hydroggn.

13. Use according to any one of the preceding claims wherein X is a direct bond.

14. Use according to any one of claims 1 to 12 wherein X is CHa.

15. Use according to any one of the preceding claims wherein the compound is a
compound according to Formula (Ia).

16. Use according to any one of the preceding claims wherein alky] is C;.galkyl.



an infection wth Staphyl ococcus aureus or Streptococcus pneunoni ae. 26.
Use according to any one of clains 1 to 17 and 20 wherein the bacteri al
infection is an infection with nmethicillin resistant Staphyl ococcus
aureus (MRSA). 15 -83-

17. Use according to any one of the preceding claims wherein the bacterial infection is
an infection with a gram-positive bacterium.

18. A combination of (a) a compound of Formula (Ia) or (Ib) as defined in any one of
5 claims 1 to 16, and (b) one or more other antibacterial agents provided that the one
or more other antibacterial agents are other than antimycobacterial agents.

19. A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and, as active ingredient, a therapeutically effective amount of (a) a compound of
10 Formula (Ia) or (Ib) as defined in any one of claims 1 to 16, and (b) one or more
other antibacterial agents provided that the one or more other antibacterial agents
are other than antimycobacterial agents.

20. The use of a combination as claimed in claim 18 or a pharmaceutical composition
15 as claimed in claim 19 for the treatment of a bacterial infection.

21. A product containing (a) a compound of Formula (Ia) or (Ib) as defined in any one
of claims 1 to 16, and (b) one or more other antibacterial agents provided that the
one or more other antibacterial agents are other than antimycobacterial agents, as a
20 combined preparation for simultaneous, separate or sequential use in the treatment
of a bacterial infection.

22. A compound selected from

25

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.



- 10

15

-84-

23. Use according to any one of claims | to 17 and 20 wherein the bacterial infection is
an infection with Staphylococci, Enterococci or Streptococei.

24. Use according to any one of claims 1 to 17 and 20 wherein the bacterial infection is
an infection with methicillin resistant Staphaylococcus aureus (MRSA), methicillin
resistant coagulase negative staphylococci (MRCNS), penicillin resistant Streptococcus

pneumoniae or multiple resistant Enterococcus faecium.

25. Use according to any one of claims | to 17 and 20 wherein the bacterial infection is

an infection with Staphylococcus aureus or Streptococcus pneumoniae.

26. Use according to any one of claims 1 to 17 and 20 wherein the bacterial infection is
an infection with methicillin resistant Staphylococcus aureus (MRSA).



