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for the manufacture of a nedicanent for the treatnent

of a bacterial infection. 5 Resistance to first-1line
antibiotic agents is an energing problem Sone

i nportant exanpl es include penicillin-resistant

St rept ococcus pneunopni ae, vanconyci n-resi st ant

ent er oCOGTUINMEING BERIVATFIVES 5% ANTISHaphiRI QL ACHUSTS
aureus, nulti-resistant sal nonellae. 10 The

consequences of resistance to antibiotic agents are

s ehhe peesent pifvertiorogkates duthe dsh9f quineding derivatives derdbematufpdture of
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illness and greater risk of death. Treatnent failures
also |l ead to | onger periods of infectivity, which

| fesis@se b fiestiimrbeirtsotafagent ecinethepgupboblmy iSogrei importrant
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anﬁcreatsg {2 %u%lbé ?m?ec Getdgo%{r)peln%{og ng 11? ﬁlt QU rn%?un t de ttlillus g&poglng
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C Q[Hsf;h'tdl's zﬁgﬁ‘éﬂ?&ﬂ? c@fﬂp&ﬁhﬁomﬁe aaﬁhhmb@wgsmﬂ%@qot&mm worldwide.
ce. W conmme tr i s, an

pr 1n'¢;é({ni oetﬁxtl%l?y %ce[pggg é)fltl ng {nge v 1&(? Brg?ong?]({ antnﬂlcroblal

| nise ranail pross-inédction hasatswied invibieetiank eythbegilnresistafidulterial

befhghensOr My be unable to afford a full course,

t hereby creating an ideal environnment for mcrobes to

adapt rather than be killed. Because of the energing
r esifshaimaot ¢ithahtimistabiadanis iabathdrintgor fpdiysionirdngng@togesistance.

¢ %ffr RiGHd aﬁ@rn‘f&ér&ﬂ“al%1 Hlfaﬁgé 'uﬁ%%%es%&& M@bﬁ%ﬁl 155&5&%}? d8&4, or

effective thera
f iRt a?m%%é‘{leélu'ﬁ? AQHS Phrchiyg ¢l raﬁs i npose an
i ncreasi ng burden for health care systens worl dw de.
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t rfergette mkeémedwﬁfl@h eyt &wé@elmwt Wb@i thﬂa%,]ﬂglrsﬁo rfegl atter, or

Wehad {2 14 834 IR FEP2RRG/ D648y dreating an ideal environment for

microbes to adapt rather than be killed.

Because of the emerging resistance to multiple antibiotics, physicians are confronted
with infections for which there is no effective therapy. The morbidity, mortality, and
financial costs of such infections impose an increasing burden for health care systems

worldwide.

Therefore, there is a high need for new compounds to treat bacterial infections,
especially for the treatment of infections caused by resistant strains.



Substituted quinolines were already disclosed in US
5,965,572 (The United States of Anerica) for treating

warao7loie84 ¢ resi stant i nfections and i n WO 00/ BAPEB2006064847
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inhibit the growth of bacterial mcroorganisnms. WO
2004/ 011436, W2005/ 070924, 2005/ 070430 and
W2005/ 075428 di sclose 5 subsStituted quinoline
derivatives having activity agai nst Mycobacteria, in
particul ar agai nst Mycobacterium tubercul osis. One

paubétﬁmk@qmﬁ&m@ wegh a@ﬂ‘ead §c@os§dﬂ hhS[US 5968872 QUIOhitdAStates of

zlgnv at §rﬁatm§ fagflh 8t81% reghﬁ t,llg gft,mnﬁ (gj Qgﬁ Oéél?éS to lnhlblt the

ofgrowié orﬁb@s@mﬂ mearpwginimsed qui noline derivatives
aogorBnng1 Iz@6tMO0ﬂMﬁmu OR 023865/ IR @62655075428 dlsclose

I N\/ENTI %I Oj gr esent invention relat 5@ the use of
pQine fpravaliyes ey ariyvigragginst Myqopagteri, mepgrticular
t mgalhﬁd\d)tcnmmmﬁn ablyan/pes.i @he panfi@ddricompowsdiod thesnpbsuitdted
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(R1)P R/Z 4
N-YORE |065heseamﬁhcwn%1dlﬁ%ﬁ6ﬁ%&@ato tb&mrvelgée%%t%t) @ingling

ordebesreaadoidingno gad invéheneof , a quaternary am ne
thereof, a stereochemcally i sorreri c formthereof, a
tautoneric formthereof or a 20 N-oxide formthereof,

wher ei n WO 2007/ 0 1H9NMARY/HPIPEENYENAPN -3 R is
hydr ogen haI o, hal oaI kyl , cyano hydr oxy, Ar, Het,

al-kyl t hl
al Ky lp{eﬁe%t A Vl?n{( { rel r'&ra{f‘ use 0 &?p)oulil({f%r h%: manufacture of a
medicament for the treatment 0 bacterlal infection, said compound being a

compound of Formula (Ia) and (Ib)

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



pis an integer equal to 1, 2, 3 or 4; R2is
hydr ogen, hydroxy, nercapto, al kyl oxy,

wa@kwylowyal kyl oxy, alkylthio, Y 5 nono or PCT/EP2006/064847
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di (al kyl )am no or a radi cal of formula wherein Y is

CH2, 0, S, NHor N-alkyl ; is al kyl, Ar, Ar-alkyl,
Het or Het-alkyl; R4 is hydrSgen, al kyl or benzyl; R5

i s hydrogen, hal o, hal oal kyl, hydroxy, Ar, alkyl,

al kyl oxy, alkylthio, 10 aIkonxyaIkyI,

alkyl t |hi %gl is)l‘lbldrogfrr ahlks Ylaldlkydicy o) Hl;l'dfb’)ly, Ar CHetta\ll\kBﬂ alkyloxy,
vi ci na r ca et

t oget her V\/lgt“%qt N aﬁ(ﬁ' ?TIE}% lﬁ%ﬁma \R% ﬁit;)ﬁ dlégggfkyl

atht ached a iﬁapmtmreqw fosl, 3n3 Pt eger equal to 1, 2, 3,
4p0r 5 ; angdhyf® énshil’ldfgfyo%?oap@l Klldfloxﬁralk?l’oxlyﬁk OX}J-%.H(BKI’HO
i s hydrogen or afg © R8is ox0 ; X1:?

toget her formthe rad|cal -CH=CHN=;, Z is r

C(=0; alkyl is a straight or branched saturlate

hydr ocar bonmplatdbrc@daﬂwmm'mg of pordickl pbloen@@ car bon athorem Y is

, or is a cyglis ssapsav-edynydrocarbon radi cal having
fram3 to 6. cyclic saturated

‘bon, at s .a
hﬁjr ocar bonlsf‘g%f[ cAéiAhgjg}r)iﬁHetfqr(ﬁﬁt'gqu 6 carbon atons

atR*ached t oisdydibpan, gyl @rvetyinched sat ur at ed
hygr ocar bon; rhg gé}l hal ¥ Atk ﬁ/i rhg&?o} 14 Qlf(flaﬁlpﬁgx@taﬁ(%hm

wher ei n eaclh on_at om ca 3/
subst i t ut ed?ly! Waﬂvaraasz/;}bwél#%%ﬁ Yb?r exBRls: & s a
hawo ¢ichlabRS eldelk @thyfoe adkeh setieowfoof togheyith thaphédyyting to

acenapht hyl th{lﬁnt gg@zla%a{éggl}ltag%lwl each optionally

substituted tuents, each
stbst i t uent isianeipssherat 1oy, 31 dor éd ahd om t he group of
h)R?f oxy, halsaydeyénelkyl, Airbf Het ;:ani no, nono- or

| Kyl am ng, al oal kyl , al kyl oxy,
]?oal kyl ox hygm%é/rb(gf;i}? ll > al kyl oxycar bonyl ,

arﬂ nocarbonl}loxomphol [ nyI and nmono- or 30
dipglaky RAM NEEARLABM the rddgdal LoHACHDNOCYCl i c heterocycle

seépect ed fro he&% 619 p of N-phenoxypl peridi nyl,
pi‘peri di nyl IS% y pyrazol yl, imdazolyl, fur anyl ,
t hikenhy s, a &bm@iloblybr@nche(tmmd ng/qroqatﬁoazr@diydl having from 1to 6

i sot hi gzgby &tom@}’&' 1g'ar&¥éhc sRiFdd }gr'dméhpboﬁi/ardﬁ%.l ﬁbx/kngmn 3to6
pyridazinyl; or a bicyclic heterocycle selectedf
the gr 6%, orb?tmaﬁn NP ?ﬁw 1c saturated hydrocarbon radical having rom 3 06

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

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

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

quinoxalinyl, indolyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl,



35 qui noxal i nyl, indolyl, benzim dazolyl,
benzoxazol yl , benzi soxazol yl, WO 2007/014934

weaN/BPeRe06/ 064847 -4 benzot hi azol yl , PCT/EP2006/064847
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benzi sot hi azol yl, benzofuranyl, benzothienyl,

2, 3-di hydr o- benzo[1,4]dioxiqgl or benzo[ 1, 3] di oxol yl
; each nonocyclic and bicycli het erocycl e may
optionally be substituted on a carbon atomwith 1, 2
or 3 substituents, each substituent independently

slelkelct B@hzf)ﬂl;i]ﬁilblyh fbelgzﬁ@)‘blﬁ%z@iyl hﬁhﬁbfuraﬁ}lllhb’di’l&%mbénylai BMdihy@fo-

al kyl o Q. is su uent . sel ecte

ar oup. Sip{ oy i) & Sty iRk 6 R BB e,

i s a shetajogyile may brtimelhclr whstiniad et ahyrieatambuith 1, 2 or 3
fad'Cakmﬁﬁﬂkﬂﬂe%&?ﬂ%&nﬁ@nnﬁbﬁ@ﬁ&ﬁﬁuﬁk&ﬁ&ﬁ@ﬁnﬁeg%ﬁbthdo
satura%r$ ﬁ%d@WF %@P radi cal having from to

car bon"&t'6 ¢ saturated hydrocarbon radica
hdmion g isfar sahstitdeht $l¢oteddrana the@nowgtad iisomt tdetoelotmo aad iodo and
StbRL@RE Orjs Q%ﬁ&%ﬂ@cﬁi b%%h{{dasta&lgatwd%%fb% E‘adﬁcﬁfjhﬁiﬂg from 1to

having" from 1 carbon atons; wherein one

carbon at ongeEPen @%gm & BheBEsR 15 GHUOBFOMR o epne from 3
atons;  pr owic@ehonhaimst dre dyalit @ruratd hydlr@atbioo madicil biviigy from

than a Myc 0? ﬁ)cé garrl:)cﬁll at&tﬂ! %‘éhéanto ﬁ%lgmgf#%r Bfa?lgl?e'atsaturated

i nvention also rel ates realn
bact eri al i hfd&Rerbe ﬁr‘tsir“iﬁ‘\llh@/é‘tg fr@lﬁdtwéw&rb%e&ow \éﬂlerem one or
i nfection igoetdamionaldaR age d\@s@t@btaamhloab ot ﬂﬁBt%QﬁloQﬁoms n

r?n@ny% that the ba@fe‘ gl n%%ct%n 1? o‘eﬁ@rrt% R/glggbacp?l% eCtlon re

effectlve annunt of a conpound of t he |nvent|on to the

w?lm@keser& ant-gﬁﬁ‘orpaﬁfﬂtl@la’hfbg% 26008 bNGediiag FORABYA 1r(f!3(ﬁ11)0n dRSided
al.e e el at.e
B R ey e S S Dt ot B ERTR Bt

t aattonler @ amgblopdédemammel, nerciompdiynidr abwoard cogpiisong

FoamHideridedh el eRdoafuaa ompBu@l e ihk&kiBn 8L mammal.
tautonerisnm . 25 DETAILED DESERIPTICN In the framework

of this appllcatlon al kyl is a straight or branched
s dthea campalindh ycd:bﬂi'mg’tb diormadlepdndh@vianginferolated it thabe.g. a

C %g&g&frﬁltaggﬁdmg ?({ Férﬁlél (‘I"l}ﬁc%ltﬁ Rb @%ﬂ‘iﬁ & o%g is ‘Jﬂx gd’u%?errg%aulvalem
C)Pé Pucemg%ﬂndraa‘t%n%@ Eﬁyw@d&a %ﬁh K a?él}l%é(l’ hWé?f’in{{:’retPreB% 3

t aaffora@ishn at ons attached to a straight or branched
saturated hydrocarbon radical having from1l to 6
carbon atons ; wherein each carbon atom can be

o RE NAEDDEMGRINHQNed wi t h hydroxy, al kyl oxy or oxo.
Preferably, aIkyI is methyl, ethyl or

Y LRI B bl a3l haSr B b Rt
hydrocarbon radlcal having from 1 to 6 carbon atoms ; or is a cyclic saturated
hydrocarbon radical having from 3 to 6 carbon atoms ; or is a cyclic saturated
hydrocarbon radical having from 3 to 6 carbon atoms attached to a straight or branched
saturated hydrocarbon radical having from 1 to 6 carbon atoms ; wherein each carbon
atom can be optionally substituted with hydroxy, alkyloxy or oxo.

Preferably, alkyl is methyl, ethyl or cyclohexylmethyl.

An interesting embodiment of alkyl in all definitions used hereinbefore or hereinafter
including haloalkyl, is C,_salkyl which represents a straight or branched saturated
hydrocarbon radical having from 1 to 6 carbon atoms such as for example methyl,

ethyl, propyl, 2-methyl-ethyl, pentyl, hexyl and the like. A preferred subgroup of



35 including hal oal kyl, is Cl.6al kyl which represents
a straight or branched saturated hydrocarbon radical

wWhanragos4 om 1 to 6 carbon atons such as for eREGNPPE06/064847
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methyl, ethyl, propyl, 2-nmethyl-ethyl, pentyl, hexyl
and the |ike. A preferred subgroup of WD 2007/014934
PCT/ EP2006/ 064847 -5 Cl1.6al kyl is Cl.4al kyl which
represents a straight or branched saturated
hydrocarbon radical having from1l to 4 carbon atons

S l@i RalR§l if O a8XARRICR réﬁi‘&sblytk a sgillﬁhﬂ or b&hfﬁlﬁb)d'saturated hydroc?]rbon
e. n e I t ni

om0 o'l i e BabESrub PR bt
ot2 mpthtelnwl andabﬂthlfwl acenapht hyl, tetrahydronaphthyl,

each optionally substituted vvithl 2 or 3

S t | uent ubsti t uent. i nde ect ed
£ IR R e B nptran A SLpaocsDE RSt Ho Bsabftor
ntpﬂlmylmaphihall, koghanitryd, tetedhigrionaphgiyd ahdydptiond Lkyysubstipyted with 1,2

ha) g%{l&\{&&ﬁ% ; ea@l@&@@?ftﬁem nﬁiebéﬂdgﬂ(ﬂ/}péfegf%mﬁlom the group of hydroxy,
ryﬁ{g)ocar bonyl, norpholiny
di

non
K Y4 i qﬁ%%&%%monomr ygtwo aﬁrylr 1?10& hehyloxgy
phelhylkyloggaiarbopyli akpbkycarbeusarhinutaeisbnyd, trforghodiny 2t alodo- or

I :
S%@ﬁﬁﬁl&dﬁﬁ%ﬁboongpl F%?%ébﬁgg&g‘gg{éeﬁ)hﬁ%e{) h%n;?pfachﬁi %gﬂy
groBlRsitied Wity hehdksipisphstitughty| , pi peri dinyl, pyrrolyl,
pyrazol yI i m dazol yI fur anyl 15 thi enyl, oxazolyl,

Ip?/%r? i Zt%n¥eWork I(?f tﬁ1zs %P%llcl’atlél’? ?fgp 15%218(3}6c¥che¥1etegocyé/le electedI from the
hexr@wad %p@ng@pé@tlé@yt ptpmlthmel gyrmtqd mframlnlmltiazyly furanyl

q YhiBoX, 3d>da£B{T1; 1sbilfz'@iyl/ lthiakBN; Zlbé’fhlqz'b?l | Wrididd@, %ﬁﬁﬁ(ﬁﬁ IYbyrazinyl

bé‘ﬂé I}}?ﬁ‘i%ﬁ% ¥)r %Bﬁ%%{ ﬂtt I azgle)éelécte F gnzlltﬁeogtrlgtltpaozfo qu}/nohnyl

2, q@ingk4lingtt, mtﬂ@bdd[emzmql@rzobyl rbyﬂlzoeazolydx@zmsqxaz_olﬁ bendptbiagolyl,
l Wenmso@lﬁ%l EMﬁlla%S , @%ﬁg?tﬁieﬁylct B-Cdlﬁa}ﬂrﬁ}(gﬁﬁ’%;{' glrln}%hd}tﬁ%d or
i Wi
srzogf‘éﬁﬁogpﬁt gl eong%reﬁ %ft?o@fr I @ﬁtrmrrréfeﬁléh a@rﬂnr-l}y be
S e:hlm:meeﬂ d1r oearbhdueatgn ouh 102 ohZkdstifoyids, @xgh subdtikydnt ordependently

Silsgl}é!: ?(Mrom tﬁ@él%{ri}??# ﬁﬁiob (ﬁrokf‘ kgl @%Yl?g&)ﬁﬁ Pfré'f&%ﬁlél His thienyl
froéﬁ‘tﬁ'@’rl RT Eﬁ“dtyﬁ intospypier }:itli{"dﬁs fupyb is a substituent

selected fromthe group of 25 fluoro, chloro, brono

aq tﬂlea?nOe@V%gk I)c}tﬁhfg %Ig Yclati&is Qlosiﬁt ! ﬂtbgﬂhenq el?crtéad’]t?&%‘glg group of

aﬂu@tm chlpionB romo agd eqﬁ@l ainé hglatlhylat @ g 06 brpehed saturated
r am@ﬂﬁ)@érb&ﬂtéﬁfé@l Hak B fidnt D16 @e@lﬁ&m’ﬂorat @mcy@nc amﬁrmadi hgdrocarbon

t d h b
o SR YORTRERAob B0HS 3 p s B o radica
saduvingfiet 3 mﬁjcradmramms atachiedad a htaarghtg)r braoehed sptoragd

cql mearaé@rrammﬁernglfrbnpneo @Eartmraeorﬁ@wl@réuﬁ&eqﬁ %Bte &fron
stitut e or nor.e

g P L R g i N
hahbbal &gl prefsraplyl kdied loClis GdyHaldC, whkdiwhich il définedds awno- or

MYIRMmaBbubstituted C\_galkyl, 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.



pol yhal osubstituted Cl1. 6al kyl, for exanple, nethyl
wWith one or nore fluoro atons, for exanple,

walgdozoovahet hyl or trifluoromethyl, 1, 1 PCT/EP2006/064847
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-difluoro-ethyl and the like. In case nore than one
hal o atomis attached to an al6kyl group within the
definition of hal oal kyl 35 or "pol yhal od _6al kyl, they
may be the sanme or different. WO 2007/014934

PCT/ EP2006/ 064847 -6 In the definition of Het, it is

rTHﬁlﬂIe definitibg bEHe:, Alid médnetonagsdddiens §@y@1@[d' iSorh@1cBrn@f of the
by NSRRI, S OPMA RGNS LRl Yy SPTREUSES

the def| n|t| ons of the substituents of the conmpounds
OfThEQIr'HP' h%t listed(ih e ®@finftioRy of(tﬁ@ﬁlbgt‘i’tﬁeﬂt@&tﬁ@ Q&nﬂ@un@ssof Formula

h bef tt d
o e s e n ot 1R e et Rat BTG S o paSp i g b
( Iab)chleth tcnuhg rengamyder pinje noéchlemf bornhéd @a)aabithasugh any ring

aQ:erbgﬁ’ bt Rdt&oatbih o8 % Irgﬁrfhsnﬁ[ W oﬁ%éé‘ ép@QﬁedTh*ﬂtcts 51 ¥xample,

%ﬁflaﬁiauwdwﬁ;f fﬁ%faﬂymé%ory}#d %Zgﬁyl Arigridagelyl and the
Illike 10 Lines drawn from substituents into ring
systens indicate that the bond may be attached to any
of the suitable ring atons. The pharmaceutically
addesstIEBYelrem SebsHuants ikt r%ﬁ}tﬂé@ﬁﬁr@l@?& thatge b@ldcla%pl?q affached
t he anyldf thdhr@ii@aple vihp aahlsy active non-toxic acid addition
salt fornms which the conmpounds according to either
Formula (la) or (Ib) are able to form Said acid
addierhoymasedticdlycgeepbblotididdednisglts sre defingg ta eampigs ghe

f Qﬁdﬁ&ﬁtu@aﬂ? AGPOERRHNG AGE A dHidHkalt %Iﬁistvhﬁ&h the Edﬂﬂﬂ)cﬁmﬁti a)

oty b PRRTE B R SR HeE T i e SR aFiel B8 BE can be

hytitageh by tiegt irgdhalbash jatmolitnd conrmonds, acguﬂrlhg ta @that:F@tmula (Ia)

P'ootrr I'Iéi\év?tﬁ :agprgﬂ%t@&ld%hﬂﬁ RRRKIIE irdfdaflic ’aci@lg 98NLGmBfel il arohalic

aci r.o acet Cld pro ano c
adrig; mypatouer rac%lwrw E\fyfgel?r %‘ead yh ugieagid. Bleqi
aqa!hdsphsmmmldu orgade ak;ldmﬁ:lr(ekampie Eur:étlc atidnediraxyaeetid acm;qhop'anmc
agp lat:t‘?cr atc?(f ?8}1 ?1% agl’d &a‘hﬁ g&d e}ﬁélgnlc A&k %@&ﬁﬁ! 'a&ﬁ Lleic acid,

acl d, acl benzenesul foni ¢ aci
p- tuaﬁrwe%?é% maileﬁ?lé taléfrrtf aC@yElFré?rﬁthi a@ﬂanesggwewﬂﬂ gghanesulfonic
acicid, benerpilfoagcid plolaereil tbnivnudid) ayodintic acidtsalidz1id Bed,

g ! lﬁgﬂﬁaﬁfg%?@%iggga& 6L Iaher Formula (la) or (IDb)

ntainin rotons may also be converted into
their therapeutically active non-toxic base addition

s atht b dstﬁldbyccof&leéatb RFRRdr Potthila @@pmm)lcam@mﬁfggﬁmh@prmds may
%B%ngnve]rt ig(tgg}g%e i %tgcta ‘SrY? bls 2l %ogllc( ase %]Eﬁdétlon salt forms by

alttcailmenéwalm abreeiriate cibkad imdnergtiEt based. t 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

organic bases, e.g. the benzathine, N-methyl-D-glucamine, hybramine salts, and salts

with amino acids, for example arginine and lysine.

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



30 in particular lithium sodium potassium nagnesium
and calciumsalts, salts with organic bases, e.g. the

whewzat49he, N-net hyl - D-gl ucam ne, hybram ne seCT/BP208610b4847
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salts wth am no acids, for exanple arginine and

| ysi ne. Conversely, sai d acid.or base addition salt
fornms can be converted into tﬂe free forns 35 by
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m xtures containing all diastereoners and enanti onmers
of the basic nol ecul ar structg More in

particul ar, stereogenic centers may have the R or
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forms thereof, having an acid group which is

esterified or am dat ed. Incluﬂpd in such esterified

acid groups are groups of the fornula -COOR', where
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R’ is alkyl, Ar, Ar-alkyl, Het or Het-alkyl;
R is hydrogen, alkyl or benzyl;
R’ 1s 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;

r is an integer equalto 1,2, 3,4 or 5 ; and
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=;



al kyl oxyal kyl, al kyl thi oal kyl, Ar-al kyl or di (Ar)alkyl
; or two vicinal RS radicals nmay be taken together to
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attached a naphthyl; 30 r is an integer equal to 1, 2,

3, 4or 5; and R6 is hydrogleln al kyl, Ar or Het ; R7
is hydrogen or alkyl ; R8 is oxo ; or R7 and R8

toget her formthe radical -CH=CH N=; WD 2007/ 014934

PCT/ EP2006/ 064847 -11 al kyl is a straight or branched
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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, haloalkyl, hydroxy, Ar, alkyl, alkyloxy, alkylthio, alkyloxyalkyl, alkylthioalkyl,
Ar-alkyl or di(Ar)alkyl.

Preferably, the invention relates to compounds of Formula (Ia) or (Ib) wherein :
R! is hydrogen, halo, cyano, Ar, Het, alkyl, and alkyloxy ;
p is an integer equal to 1, 2, 3 or 4 ;



6 carbon atonms or a cyclic saturated hydrocarbon
radi cal having from3 25 to 6 carbon atons, wherein
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a compound of Formula (la) or,(lb) or any subgroup

t hereof as nentioned hereinbé%ére as interesting
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hydr ogen, hal o, cyan , Het, alkyl, and al kyl oxy ;
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subst i tubewatais htw@laﬁ:Cth@rstIhggb? @)byancheﬂrsat@at@d Psheveshon eadical

sel ect ﬁﬁjvnﬁ% 25Mt1NG 63 MR aRtnsP @RI eaBRBAbEWAtom can be optionally
acenapht h ronaphthyl each optionally

te raqég
subst i tH é&hﬂ%ﬁbﬁéoﬁf %Ysubstituents, each
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 halo, haloalkyl, cyano,
alkyloxy and morpholinyl ;

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

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

For compounds according to either Formula (Ia) or (Ib), 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 halo. Most preferably, R is bromo.



substituent independently selected fromthe group of
hal o, hal oal kyl, cyano, al kyl oxy and nor phol i nyl

WoHRG07/0849384 nonocycl i ¢ heterocycl e sel ected fr onmP@TTBP2006/064847
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group of N—phenoxypiperidinyl furanyl, thienyl,
pyridinyl, pyrimdinyl ; akblcycllc heterocycle

sel ect ed fron1 25 the group of” benzot hi enyl

2, 3-di hydr obenzo[ 1, 4] di oxi nyl or benzo[1, 3] dioxolyl;

each nonocyclic and bicyclic heterocycle my

OFréferaply ti‘le A& entidDSlatet W @@brﬁpbuad @ﬁmﬁmaa(ﬁeg I8k Wb} &t ahy sebgroup

or, 3 alk substituen bsti t.uent
t ere q”asd rrltéo%ea herel r%ottcj)re ds 1r?tlg:ﬁest1n cm oﬁlln%)ern% wgnamg)rls ﬁ%ual to 1.

30 For conpounds accordlng to either Formila (la) or
( |Pk?éfera91ryetﬁ@ hRhitYort RRtek ’ﬂd’@&fﬂl}ﬂﬁnﬁ Sf BdrB%la (‘Izg 0B (16 PERAY REbgroup

of . For.mul a or. an r eof

oo P b Qe P EGRoR el BB Ry rdrogen
whidkyéixy oRalkyy khiby Moogemferdbiy, &, lsﬁelkyldﬁlaft Maxit kexelferanly, R” is

al gk More preferably, Rl is halo. Most

preferably, RL is bromp. WD 2007/ 014934

PCT/ EP2006/ 064847 -13 Preferably, the invention

r dreftiaslyt ihe inventignaeiacs of a Eanpouhé o Famubar (1) lobJIbpsr aangubgroup

S Lfﬁ’e%oq lﬁ? me}nh(ﬁ{ ng ‘ﬂgrleﬂlﬁe 18@1%&1%%0@%%?&/&@1? R’ is naphthyl,

i nt er est I Ng ereln IS equa
probei 8bH9t ing H@éthu}w @%ﬁhﬂtyﬁ of pliegylegach @pfaor@anﬁwﬂwte@fwnh Lor2
F@ﬁlﬁﬁﬂlh&n(s] @t sﬁbstﬁ[ddﬁﬁ pI@feraMWbeSItglglialkaDr Imidanet, efdst p®ferably being

rﬁ%ﬁ ?efgrﬁlgll %ap%‘%hgl n} ]Sh %Slt 1\5‘005‘[ s%Pﬁ?%Wti%aphthyl.
prCé"fré«’|>falt§blya thﬁezlvestl@l Ikweé %2 cqmn‘fb pfelf@rna (Ja) oRAb) & any
n%hwb@%ﬁﬁerea'a@fn@ernabﬁea, hetdi@e iy 8 hicfRRELABRIMER wherein R is
gggg$d gfé@ﬁinula (la) or (Ib) or any subgroup 10
Yaot %A i oned hereinbefore as interesting
enbodlnent wherein R3 is naphthyl, phenyl or Het, in
qur&b&Hllyaﬂhe RARAGINY kRS (P @cﬂﬂﬂoun@ @Pﬁbrﬁﬂta‘ (‘%ﬂ%& I¥) or any subgroup

stitute supst| tue
@g?q PEEWP“‘B‘F@E%TF%{‘EF%?YWH%WQH}% avn%wfa%frﬂpeﬁ s gsggeen
proeﬁﬂ!ryhbioye ireferaply @kyiaduoh advinetdy i efhgt. alldoyt, pré®Srably R* is methyl.
naphthyl or phenyl. Mst preferably, R3 is naphthyl
preferably, the jnvention relates to a co of
Fd’F‘?‘FEllaEIY( 'iha}nvsmm nghptes fo yeRMPEENd ahlpB (3 oF EIE} OT&Y Subgroup
mehdréqine thehimet hbefndeferes 11htBﬁeﬁl‘r@SdeOGmiﬁ’(b?H¢r€ﬁm is hydrogen,
[ Pr.e 5.
SR RP, s B Rl pRESHSERR ¢ R
(I'b) or any subgroup thereof as nenti oned
h@&ﬁiarab@f OF evastid MRS S 4 Bgn AR 8f P& MulaWNE e (1B) F¥hinky Subgroup
i SomeBtargh Epbion o BBy TS L Ngpin 4 0P more
Preffemablslly, the invention relates to a conpound of
Forrmula (la) or (Ib) or any subgroup thereof as

e ONEd he e Bbel e, 25, ML SRS ATPS D TR any subgrous
thereof as mentioned herelnbefore as interesting embodiment wherein R® is hydrogen
or methyl. Most preferably, R®is hydrogen.

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



al kyl or halo. Mire preferably, R5 is hydrogen or
hal o, nost preferably R5 is hydrogen. 25 Preferably,

W@ b@7iom9anti on rel ates to a conpound of For mul BCT/ER00€064847
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(I'b) or any subgroup thereof as nentioned

her ei nbefore as interesting epbodi nent whereinr is 1

or 2, nore preferably 1. 30 Preferably, the invention
relates to a conmpound of Formula (la) or (Ib) or any
subgroup thereof as nentioned herei nbefore as

| IFr€re@Bly| e i@ Rk WNesmeoiniRef F&mdTH@eTb) & any subgroup
n%ﬁel}golf ‘as N%%ttiorf%{i %f r%rn%et:)flo € as Fielgsterlegtinhyegng)%gen' t VF;fleerf i%rt bclogfnpound of
t he TRVRATTON T eF'at’es °t°6™a conpeund of Fornufa (14 ror

( Henmudz (Tarny (B isgr ewapouBbofithefodowingdomamt i oned

her ei nbef ore as i@®Meresting enbodi ment wherein Z is

CH2. WD 2007/ 0149234 PCT/ EP2006/ 064847 -14 Preferably,
the inventio glates to a conpound of Fornula (la) or

(I'b) or any oup thereof as nentioned

hegsi nbef ore nier gt i ng enbodi nent wherein the

conpound of ’ IaN@ka),pr (d\b) is a conpound of the

f ol | opM 1% a(R%), (Rl)p R6 ~2\+/R4 O NNR 9 A-
1RS) ,

16 +R (R)pRQ" N RO A (I
W R7M:5 wherein RO represents al kyl,

al kyl carbonyl, Ar, Ar-alkyl, Ar-carbonyl, Het'-alkyl
or Het'-carbonyl yrRWwherein Het' is a nonocyclic

het er ocyl ce sel ecyed fromfuranyl or thienyl; or a

bi cyclic heteretygl e sel ected from benzofuranyl or
nmonocyclic and bicyclic

aog&gmgﬁly be substituted with 1, 2 or

3 ‘substitu oachNsybstAt uéh? i ndependent |y

sel ect 0 - grolip of halo, alkyl and 10 Ar; and
A is ; pCally acceptable counter ion, such
as for o, e.qg.

wherein R’ represents alkyl, alkylcarbonyl, Ar, Ar-alkyl, Ar-carbonyl, Het'-alkyl or
Het'-carbonyl; wherein Het' is a monocyclic heterocylce selected from furanyl or
thienyl; or a bicyclic heterocycle selected from benzofuranyl or benzothienyl; each
monocyclic and bicyclic heterocycle may optionally be substituted with 1, 2 or 3
substituents, each substituent independently selected from the group of halo, alkyl and
Ar; and A’ is a pharmaceutically acceptable counter ion, such as for example halo, e.g.

chloro, bromo, iodo; trifluoroacetate; acetate; triflate; sulfate; sulfonate.

Preferably, in the compounds of Formula (Ia”) or (Ib”) R’ is alkyl, in particular methyl
or ethyl, more in particular methyl.

Preferably, in the compounds of Formula (Ia”) or (Ib’) A" is halo, in particular iodo.

For compounds according to Formula (Ib) only, 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 alkyl, preferably methyl, and RYis oxygen.

An interesting group of compounds are the compounds of Formula (Ia), the

pharmaceutically acceptable acid or base addition salts thereof, the quaternary amines



chl oro, brono, iodo; trifluoroacetate; acetate,;
triflate; sulfate; sulfonate. Preferably, in the

weorpowss of Formula (la') or (Ib') RO is al kpCT/EPI006/064847
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particular nmethyl or ethyl, nore in particular
methyl . 15 Preferably, in thejfonpounds of Fornmul a
(la") or (Ib") A is halo, inparticular iodo. For
compounds according to Forrmula (lIb) only, preferably,
the invention relates to a conpound of Fornmula (I|a)

orthe(réd:r) th® gte@mhe&u&gp Kdlhetib EsraRfiheddo fnBOiau@AREC forms thereof or
%(e %medf rmst ﬁreofnt eresting enbodi nent wherein R7 is

pre erably nmethyl, and R8 is oxygen. 20 An
|nterest|ng group of conpounds are the conpounds of

F%M{e@es{lhéérouﬁ Bﬁcon%ﬁﬁd%@@ﬂhbée&%kﬂp)éu%%@&ﬁ&% & Bfind1aQla), the

e additi n sa he qu rna M%

R FrD TSPt Dt B or R Bhah theubRn tnines
stiredcthe stecatheyni¢ailp neniedc famysherdvdrtbofautonteeic forms thereof or
t g Q! %ﬁfd‘e%ﬁlﬁr‘[ﬁ@%ﬁf hlﬁrv@f?é‘h s h?&f@ é}l' Qﬁib % ﬁ@tr Qﬁt 1 or alkyloxy,
t her eof, |nterest|n ds ar %
cdpbudhds &k&%ﬁnd% hb@}(%orﬁg?ygtﬁ m(rraat) ylogya i€ i naphihy,

pphenydoeHttl, eahlopti@at e pitatilueedadiiidl o2 MStﬁuﬁﬂh:heIdcmﬂ from the

aglr(‘i dr glroedﬁ& P?lgglﬁquﬁré}tdﬁ[cﬂ?f Mal@rﬁﬂgﬁydr%&%roﬁ gfkyl tnh&artlcular

ster oghem ca

t a‘lﬂﬁybﬂ?erlii Eyqf%%eﬁsa k¥l o By, i particyar ydgrgep er hadp:igs equal to 1 and
t IRériepfdroden. Whi ch R1 i s hydrogen, halo, Ar, Het, alkyl

or alkyloxy; p = 1; R2 is hydrogen, alkyl oxy or
alkylthio, in particular alkyloxy; R3 is napht
pra%hlyter%rlnmup ebesmpeprdsaiathpse aoutpspids geesiding tOhl‘Y armgle (B)

S H@Mdn’l{( RERUSIRBES :hm@dT, k. rwmqs hﬁkyl Jeog gfemyn) /Qf e E%Hény’vln& Het,

1.N | CUl ar
Do Pty R RS, e R T SRy Bl inyparticutar
halaplthylrer pbentyl, eadhanptibyedly oglestitused Wah b;or 2 hals LTl lpabnytl optionally
gggbsnﬁggde@glh%gg 9980; or'%apﬂt 1eR et ge%r 91% p{; egg/ﬁfn@qus

u

w@ﬁ@gﬂl% %eﬁyaﬁﬁaéﬁ is &ﬂiragene% 8%& 8h§< éa %Wﬂlcala@CHz
net hyl; Ar, e.g. phenyl, or Het, e.g. furanyl; R2is

alﬁml 1&1%t1n$eﬂboc{ﬁ&ﬁ¥g HE Us se c'oﬁlp&ﬁ&mfli%hnulﬁ’ E[QV&J (Ilﬁ or any

tic
0 |z§t1 B tﬁve%%ﬂqnfla%@dlewﬂtbﬁf%e By m@rqﬁé%em@dgnerﬁ hbs
0 pﬁanafaaiulreyof aStiéBdaintedt @ thaitichinlenodf a2 iffatton voith Hgahitfogltive

R4 | hyl or ethyl; R5 is hydrogen or
a %/,%rg ﬁﬂnﬁ%‘ﬁtl\%ba@%& 1|¥15 hydrogen; Z is CH2 or (=0,

in parti cuI ar CHz. 20 An interesting enbodinent is the
useh feraticoempidndefs e ngwdfa c()h@))ur@rof@bbﬁu@ (Ia}ﬂdSB(Ib) or any

subgr oup, t her eof as nt i.

T DS S R e A B P R fiBgne for the
meaking Gwrrg offagnedi¢ament a thedrsatmeht efranjinfeetoon) voith stahp-gpsitive
gnAReRaRi tive

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
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



and/or a gram negative bacterium 25 An interesting
enbodi nent is the use of a conpound of Fornmula (la) or

W@ kly/oot93eany subgroup thereof as nmentioned  PCI/EP2006/064847
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her ei nbefore as interesting enbodi nent for the

manuf acture of a medi canent f g the treatnment of an
infection with a gramp03|t|ve bacterium 30 An

i nteresting enbodi nent is the use of the conpounds of
Forrmula (la) or (Ib) or any subgroup thereof as
MeidnufoREE dreratditiedar fr af tein@hestd Hagteﬁﬁrrqaﬁbtﬁ(ﬁn\bhe‘raﬁ the
taﬂel H?uen@tl oﬁ}n\l}’l\hﬁ% F]IOJ or Ibg%gslh eg @??f}g oF lta alnst’[ ateleas gine e bac{erlum
i ne prretlanrgerentposiiine bactdrignm, h@fmi@léy @ﬁCﬁ <clcﬁ)na%mlnltl;lo1@1‘prefer'cﬂoly a
FaemH & (B hediCof Valle RingdR¥ermHdPaY QUBiBdeRpfaraS

nmenti oned hereinbefore as interesti ng enbodi nent for

t he WO 2007/ 014934 PCT/ EP2006/ 064847 -16 manufacture
ofPrefenablyi mahesrimfoondst df dormmudrailmend (Ibj omanyach@oeupathereof as

' 'H‘l&ﬁgﬁé?ﬂleme?dr@ a§1 1B%resﬁﬁ’§m9w2ﬂn8{t tE@fe%l“Qlkglll’ zi‘épr&%nts

< agal nst at | east one
bzfdﬁ%lpﬁum)re Hr‘#erﬁglrytqlcf%m‘é]r a gram positive bacterium
preferably alC0 <10 ImM, nore preferably a 1C90 <
5 [ ' ri bed
heP:r éeflggrr]e %Ohé%%ré/?&ﬁb%u <‘f‘s’ o qua%ggslc%ﬁ%%n %aq%? Cdlf ormul a
(|p§§m&ﬁ@nwl&») acé?pt%‘i/a%%B‘d?ﬁé% lditirarsaly thezeol, avatengpegmine
h&]ieed:d’fbeeitél’é@:haﬁndanj? Bomstit fgmended] MRtlometib @rinehdéreof or a

k C _6al kyl, nore preferably
EN )Ylfi?(fqm%eﬁ%gogneferred corrpounds are conpounds 1 to
21 as descrl bed hereinafter, a pharnaceutically
ace Ptatilt envaslich Ao RAKS tGd |f(§llo@ﬁng‘3@n‘ipohﬂ(%r .eof, a
quaternary ame thereof, a stereochemcally isoneric
formthereo tautomerlc formthereof or a N oxide
form thereon15 The present invention also relates to
the fol lowing e6mpwunds : / ON+ F Br N

AN

a stereochemically isomeric form thereof or a N-oxide form thereof.

Preferably, the compound of formula (Ia) or (Ib) is a particular diastereoisomer
(substantially free of the other diastereoisomer(s)). In case the compound of formula
(Ia) or (Ib) has two chiral centers this means that the compound is a racemic mixture of
the (R,S) and (S,R) enantiomers or a racemic mixture of the (R,R) and (S,S)
enantiomer. Hereinafter, the racemic mixtures of 2 enantiomers are indicated as
diastereoisomer A or B. Whether the racemic mixture is indicated as A or B depends
on whether it is first isolated in the synthesis protocol (i.e. A) or second (i.e. B). More

preferably, the compound of formula (Ia) or (Ib) is a particular enantiomer



O'N+ Br a stereochemcally isoneric formthereof or a
N-oxi de formthereof. 20 Preferably, the conpound of

wo coomol4341a) or (lIb) is a particul ar di aster eBCBEBPNG6/064847
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(substantially free of the other diastereoisoner(s)).

In case the conpound of form_JJ[ﬁ (la) or (Ib) has two

chiral centers this neans that the conpound is a

racem c mxture of the (R S) and (S, R enantionmers or

a racemc mxture of the (R R and (S, S) enantioner.

quistaﬁiau@rfsee ol theloBee Bl @t iGin¥rs } 118 SagRfthZeoRfihd SMBfrEula(Ig) or
Zﬂ)%m%%: t%v?(r)] cxsrﬁlrzcgentfg%ss | tneregr? Itﬁg er coA p%{mcgls &he @I@E{s %E?R R) or

WN&SB] eanfipmprs qufrlgafter,ssalda%@uiaheltahémgsfrﬁtaﬁ:esdlsatw@tﬁolc d2, Bl

(for®2. AVheer ﬂ@%ﬁﬁlﬂlo(ﬂer% ind®atedVRr 21, A2! Bf &F B@'d&;lyenﬁb&l whether it

eﬁgﬁ?]ia‘ﬁﬁéogt\‘/\géz‘%l}l & 2{16%%0%9%86? ogirsi'f“-u

(substantially free of the other enantioners). In case
the tg&{é@ Ui af%ﬁéﬂéln%y(ﬂe@asgﬁed &d é?ﬂlelhﬁinlpwgﬁt&@blr Fhm-

cenfers this nreans hat "t he conpound E
( geg@tlve @Pé ggen&r Ant(llgoh\ga CODMPOHRGS actl}q@f %gaﬁqéf l?(g graghqultlve
pant ciul-aegagapti ooy Se generalln dégaateé ds Bs/ir g brd2] spBdirunobf

B%C'[é etﬁl@ o B&Jn%v\,ﬁp&h g%@ént. eﬁtﬂ)%. a(f@f ggd%? ?Actlv%alng’llgram-

depends” on I SO
s @eHHYE @W/qrrgéal%maﬁé%b%ctwbpaé@ﬂens 1A pgdigelay the present
b&@fn@ﬁﬂn’ﬂh aﬁaibhﬁgafgﬁﬁlsm%abt&)ne |g&$1$pd§dlt% basteftirh hﬁéferably against
g rsg\ggraﬁ :t/)\/l(\)/ieltrl]Voerba evlla, t1’1’)1/01‘52 gg%@ﬁ'\;ﬁy E%Stll’hs eegci’r} I’I’FIJO(%' g fg{agl gtsllt%/e
arb@ctg%mdfm@a@ PO HBgesisive pecteyiner aI |y regarded as
haV|ng a broad spectrum of 10 act|V|ty The conpounds

th t d ti
ol Bl Ao B s i ot BRaoReg SR 08 bact er i
pat hogens. In particular, the present conpounds are

aqu'a%ﬁle@@@ﬁﬁﬁtpoéﬁwb %éra&%gﬁf@%ﬁgﬁ' dnll !ﬁae?@ﬁé &{c{eﬁm include
severa ram posi tive ct er

pref ]Pé‘?%k 3%?@591‘3%15. nglfreféfnb ‘%Focﬂ?fﬂ dOPAP5 d@ffche

ba‘ﬂmteptbcca:caﬁd/e@ampiaé oreumdhiee, it amranefapyogens) Batibh, if@.exdrbple
TI%%CBE/? §ued?z§’zs GaLBRL M%xaﬁ}}fl@ L%{a%érﬁ)}; 9%@179! Haemo hllus for

bacteriostat’i c aCtIVIt % |P§3It n
greaple fative zgeMore! laa#a %ﬁa@ﬁ%ucemﬁr etis Fpgrdomppgsy ipe
Steamhp'lle Pe@RbInondsGleriekang) d BschatlcleuSor dxampledt 06kl , for

p i u m;:)%sgve L%ﬁ&%%h% Yor exgtgate S?agﬁlglg Q&%EEnIe?(fcogé ?H(P ét?ep‘?dcocm are

exarfisplarly Bamrtanulsecwepf thie §1evq_¢psme@f pleresisignt ssdanphieh are both
Lidsffiedlt & tfaaﬂmaydlﬂmlm ﬁﬁerad’rﬁﬁé"ﬁ&hlfbﬂ&ambléra hopiaMPhverohinent once

| Q: tla%l sﬁﬁ(ﬁ ggg/r%% 8%( o% suh stralrgs o7& anRucelhn rems?an?g?z?ﬁylococcus aureus
(MRSA) methicillin resistant coagulase negative staphylococci (MRCNS), penicillin

resistant Streptococcus pneumoniae and multiple resistant Enterococcus faecium.

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

strains.

The compounds of the present invention are especially active against Staphylococcus
aureus, including resistant Staphylococcus aureus such as for example methicillin

resistant Staphylococcus aureus (MRSA), and Streptococcus pneumoniae.



exanpl e Pseudononas aerugi nosa; and Escherichia, for
exanple E. coli. G ampositive pathogens, for exanple

w@e@plddcocci , Enterococci and Streptococci aPEI/ER®06/064847
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particularly inportant because of the devel opment of
resi stant strains which are blcggth difficult to treat
and difficult to eradicate fromfor exanple a hospital
envi ronnent once established. Exanples of such
strains are nethicillin resistant Staphyl ococcus

allﬁ 9M$1culﬁﬂvﬁ§$/6bmpﬂiﬁidb bEihk ptelerlt @8lehlicH tre 6QRE 8h @fi8e bacteria of
atl ev1a 1?1 é/ell?(e)ﬁ:cfg%% pr é)er unctig 11? r}llﬁbb '[@’s nt%ss!eSt\ﬁn out

St re OCOCCU eunonira | e resis

Erbteélgcb@w@ctwnf &@@ﬁyumls 3eehTHet ‘d‘léﬁﬁb@tbfd)i t@fpr%h@t q@mgm lies in
| nvgkitib@Br @k FOFG ROV saGhdsy ih }Saﬁgﬁlhﬂﬁé 1n|hﬁ)$t|1051t ke FO complex of

t
A TR0 R Biord I TR HE SR8t PP TS Phine B us
3590mplee w§ theiF €0 AdiPrignthesi tding to3tildipa yf the beders: auteplgsion of

SYLdceRfilaf ATPEXRRIreheBREREL! | 10 resistant
St aphyl ococcus aureus (MRSA), and Streptococcus

pneunoni ae. WO 2007/ 014934 PCT/ EP2006/ 064847 -18 In
paVhdénewdrasked liehantednp oundsindierttha tipr @seotindsnwe ntdt abaaeal

aciﬁfeé’tg)nqpls tlﬁl:gﬁte[hg @l?et C%Eﬂtp%m?&s ceu)f\’ﬁl & E.? }__r%@c'&ﬁﬂg@mhl oin ¥r more

depends on proper functioni ng o synt hase.
WhessiR! si'fBs-ng bound to any theory, it is taught that
t hehaetdrukddyheddintciiae pr Rseniftet QH@th,H’lﬁh‘étehhlaﬁfe'bﬂ’bn is other than a

: % Qé)ﬁaéctegr%l gf ecttl 1? it FQa '%‘j[r}}gte ih\é(rg)%cq%%t? ﬁnfécréfgar B! fﬁ._r,l'fhan antil€ction
SYW}*\@@@YWM}’P@&@%Q $t@m5ar the inhibition of subunit

c of the FO conplex of the FIFO ATP synthase, | eading

to. Kill of t bact er.i on o

cant it Ui i ErodGp S nilou BB) 1 S Ral s Dy depencs
hemndhanreficouta comphedoif Rafimus (lakdrdlb) véed, ho ppoigwdscopdition being

t (Raked ahdAGLRL - the cdRdilit @é}ﬁ% @ddt thle %@%@m tRAler!R&, time of
CO OundS can trea} an. i.nfect.ion e or

jigpon pndgeneral piysicalropditieinal fﬁ”@?@ﬂ %ffp&rlaﬁotﬁe mode of
haﬂmumsafahem as wilhis dthe nipdcheen @b indivfidcd man bé sakofgharis well

L hapwa to M ?ﬁfé& il fh@ Iart' 9&1&}‘{&#&19{%&% ts évﬁieﬁ?tﬂﬁtthé é}?etctltféqﬁaﬂy

bacteri ectlonlso an 1 nfection
orfgoypt rﬁ@f@ IRyyeise Qe erepsgd Sepearing on iy respongsfthe iRsicdgubiect
andd/or égpaadicy orofhe @datuatios tof &leiphpsicifin plogripmgsBnEompounds of the

c pends on the particul ar conpound of
9{{[;‘?9,]‘8{19 ]ft%)% or (Ib) used, the particular condition

being treated, the severity of the condition being
t ﬂ@l@tc&ﬂpodnh%f ﬁ@q:)res\éﬁtl 1@%‘[1019&1@53 B¢ adiinBteredih ﬁ@)hﬁﬁnaceu‘[ically

S%?%GE%%[ rnbgl% 10(1"‘1?i y tahp a%%glt%cfally acceptotﬂe cetlrrl 'Hlfe ctortpl?)ounds
and compositions COl’l’lpI‘lSll’lg the compounds can be administered by routes such as
topically, locally or systemically. Systemic application includes any method of
introducing the compound into the tissues of the body, e.g., intrathecal, epidural,
intramuscular, transdermal, intravenous, intraperitoneal, subcutaneous, sublingual,
rectal, and oral administration. The specific dosage of antibacterial to be administered,

as well as the duration of treatment, may be adjusted as needed.

Bacterial infections which may be treated by the present compounds include, for
example, central nervous system infections, external ear infections, infections of'the

middle ear, such as acute otitis media, infections of the cranial sinuses, eye infections,
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the effective daily anount may be | owered or

i ncreased dependi ng on the response of the treated
subj ect and/or dependi ng on t’he eval uation of the
physi ci an prescribing the conmpounds of the instant
i nvention. 25 The conpound of the present invention

mayfeQ®nadnihBiofl e4vag, dubh as RhRTGARCT Ui t6@h,| dimsase apRtaR] @per

f (%er:smlrg 0%}! u%r,:c?lnlfé/ctlons ?0 elg faers?r]rlga (?rUttrlagtalh{Cthoarl%CG ‘l:thllbI‘il’laI‘y infections,
carrirer. e conmpoun osi tTons’ Tonpri si
t m@stmﬁps@uﬂdgfecmnswnamgmaétnéfrcgdn&ayem@mnésb@a ehd J@snt

tQﬂ%@tﬂJnE,}éklnl a%@@i(lh)étrﬁ’cftu@)fﬁ%&f&lﬁ: Mabt¥rial HEIBMWLS, burns, antlbacterlal

E%a ﬁ%{s %g‘%rﬁga ag@ta%geng]fpr?}ﬂg?%gdg 1&121&115(%913&'65@% patlents
|mudamthahsmepmdgpamﬁrdmnmﬁﬁnmsﬂubamptmnahaﬂgﬁwaﬁ,
i ntravenous, intraperitoneal, subcutaneous,

sublin ctal, and oral ni stration.
spEKTYiNg %&B@afgt e pmpgupsi drapy a%ﬁ% 8 () asafting %%aél%aacteﬂal
asnfaetions,abe priagendemmgiounds ody her @atbinedtwithnaler hetitadietisitagents in

. whi ch b
?fbg[akt? gcgggeﬁtlg’ﬁy g&ﬁlgaec‘ %ﬁéérlall ﬂff&:cf‘lt)llas: ns lch may be

e present conpoun i ncl ude, for
exanpl e, central nervous systeminfections, externa
edetefre,ahd @egent inRéeioh a6 sel@bs boheonBimddbeoR@y a cathn@st

o iR Lel DD AR, AT B lhS B BrubitBs L ARy TG e
i heer inQWsPﬂ@ﬂf anthacigrial|ageyre yihes thep atgnyapecterjabgentsf

the teeth, guns and mucosa, upper respiratory tract
ratory .tract .infecti

L1
QAR BitR el sERER A SinttubdeBR o bl RS o Formuta (1)
|mﬁé@hwo@@ﬂOgvmngkwgﬁmamﬂmﬁﬁe@mg@nsmbs©91m@@hcgne@nmge

anfher AhiactetidlfaB&Hid QBBtheSthhNaARE SkicRral 4k UL use as a
i nfections, bacterial endocarditis, burns,

a4 eri al 5 prophyl axi s of surgery, and
antibacterial prophyl axi s in i munosuppressed

lﬁrﬁﬁﬁceu‘ué&l}‘ Q&n&%lt%‘fﬁtcb hﬁn%?gﬁrl\ﬁh&gng&é}?%@ée&table carrher and,

era or organ ans
f éé@ctt%a%gr@%@t@othﬁr@nwaga lyfefiﬁatrlmn%pum o) (@)g compgynypighormula
ac(Ial) ve(Ib)g ahd®) ofo@tredre ather antibegériab BgentstgievigedaBanle one or more

CORPURIRCIE 5 BUBLOE o SRS RSt S
|ﬁh%@ﬁ$@h@Vﬁ¢ﬁ@¢efore the present invention also

relates to a conbination of (a) a conpound of Fornula
ant i.bact er

’@‘)ﬁ lpges%#t P \)egté(al afq:ho rePa%eﬁ éo th8 H%enofra C tb naginh QL pharmaceu‘ucai
ampnmamm@rmﬂkﬁagbﬁpga@réwdmwgmntwaﬁm@WUMHyEQWHCter|m
agents. 15 The present invention also relates to a

¢ olli[:glp?easlgrllt %ﬂar%cace(u%)cal%oglgo 1t?0unnr91ayo ltlavle::%grrl]yus phgrma)ceutlcal forms for
administration purposes. As appropriate compositions there may be cited all
compositions usually employed for systemically administering drugs. To prepare the
pharmaceutical compositions of this invention, an effective amount of the particular
compounds, optionally in addition salt form, as the active ingredient is combined in
intimate admixture with a pharmaceutically acceptable carrier, which carrier may take a
wide variety of forms depending on the form of preparation desired for administration.

These pharmaceutical compositions are desirable in unitary dosage form suitable, in
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agents, for use as a nedicine. 20 A pharmaceutica
conmposition conprising a pharfyypceutically acceptable
carrier and, as active ingredient, a therapeutically
ef fective anmount of (a) a conmpound of Forrmula (la) or
(I'b), and (b) one or nore other antibacterial agents
proamicRe féhdmitifeition 8ralyy ofBY farebdaPinjeafidn. RS tRnhge, in

agents are other..than anti bacterjal a fs, iS. .
AP ERAhE eSS Iordlo BeBRR ST Rl B AT dpalcbical medi

prmesyehsteniphyes sidbras absexanpleawetsr ey coheoilsselogfolsgand the like in the
C QAR JTRtd] ARui HrdpRali FRGEM dsCdbpenGOND Oflisl AkiBSertalibReshd

above for t treatment of .a bacterial i,nfectjon. 30, .
o BB tohg R RSB fone By gty i Al foalyBcants binders,
v alisiroes atptyaazaeis endt the sike fnohersasé of povaldrs, pillstoaptulesrand tablets.

PUHRARE ST thER cARRK MRhinAlSHTOMBRE dntl QAR ufel RipFesBR Yndifost
cited all ¢ ed for

onposi tions usually enplo . .
syEY RSS2l A8 HidATage &R ‘d{ﬂﬁé gase ?@I%W@Ba%%u?%écarﬂers are
p v ivade ahplogéd. dampashtetadbosnofsitions, $ha daviésn twild nsualyn comprise

efs{e?i?et \!v%[tFry Qﬁgﬁggﬂ?ﬂl‘gf %%‘E Stg(ﬁ{ghlfoﬁll& ﬁlrgredféﬁ ! Y Q}ga%\}oée, to aid

opt1 ona _ _ orm ~as the acti _

i 1glubidite prayibs ircdidstnByectablesnlutinns, Aeftcaamplgi RBUPerTapared i
phai¢rae wrtieadompris Gelpicad lugios,afllidosd solwmMdn @R a GdktuiesT sl and
take ' ar | f _f.or dependi ng on. t he .f or m of
g el
pliapracde tifwa cardenposheniivg sguitcanddld kikeonay berenymexedr ylso

dasagRdhes g E’drh}}b‘:@ratieﬁs WEcR AR AA3F be converted, shortly before
PCT/ %5121009/ 06484 -20 particular, for admnistration

or 'SP 1% P (RIMAPLFRARUGPSY | i nj ecti on. For exanple, in

preparing the conpositions in oral dosage form any of

t BSepbistidd orPiaHRE S dnGRtstrATRAl e pﬂ%ﬁai@ltimb&ié@s‘?tio%%ih

as, for ‘exanpl e ter, ycol s, : cohals and _

¢ R TPRRE CPRDIIITOE A08 1699 %“r%ﬂ W?lglaumaremrgtjﬁféﬁatffoa%@ Tdudh7e by
asveigls péths iacing, ingydieps anélfion  $5 9BPUleyonsglandord preferably

< . _ el . _ |

ot BP0 LhelBh B PRE LIS AP BlARE b AR
adshedassdeniifelold] RIMRKItiORe case of powders, pills,
capsul es and tablets. Because of their ease in

adni ni L ¢ t

e Ve B o sh % 5 e BB SRR 8P B} el e ot
c agbasierinlpggriey vacR avP ad 2 euptrinasios mypy de delsymnipedhyythe person

engpiliey @cthe M@r smmr@ta@ﬂaioe &OANRIOSHgE b Fequehd drabimiddtration
10, s

Wi | suatl onpri se ril te at, | east | :

et i e TR Bfeipe PG T TP b agreria

aiagentsohwbi the pyrticutaycobditipmbdingieented, Hieseteaity @f the condition being

S Qlebleli ARSage! NEizhX BERILE diclRYnS BMBRA66h All cbthCihyRa

carréer §%E$r|5e§ saLln%hsolgtupg,d%Hu%ose soﬁut% n or

a ‘At {1(1)}} p@ﬂ‘f”} q{é)agﬂ)a, € mode of admustration as well as other
medication the individual may be taking, as is well known to those skilled in the art.
Furthermore, it is evident that the effective daily amount may be lowered or increased
depending on the response of the treated subject and/or depending on the evaluation of

the physician prescribing the compounds of the instant invention.

The 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
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15 included are solid form preparations which are

i ntended to be converted, shqétly before wuse, to
liquid form preparations. ndlng on the node of
adm ni stration, the pharnaceutlcal conmposition wll
preferably conprise fromO0.05 to 99 % by wei ght, nore

PredpRratibhysofthQihey.cdn bo a(ﬂﬁ)mﬁs/(te%d snﬂ@lta\ﬁﬁdngm g@ﬁra&ﬂ\ﬁor
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C . .
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a&ﬁ@ﬁmétration and general physical 30 condition of
t he parti cul ar patient, the node of adm nistration as
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re onse reat e ecC ana/ or en
© RRBR0S e iy S T Bt SO R LRRS 5P e inC Bicutared
c dpodnashofestrbétheragewistelectve atspaation3sithThe rasjorpdbunds

of hgﬁ{a@wtﬁal(daﬁ‘}er OEXE(HIlIhéS ARG g &%eQSrnm&@tagl%ﬁ?fncludlng
ant| b$cter| be conbined in

pro&YaT gk qoéﬁgé%b?qﬁe%ﬁpﬁﬁiﬁ ﬁlélsfrp&wvﬁlaﬁ %]éf‘dsn“ﬁf% ﬁal?p%fléo%
200 Z¢taild 934t iRt ERROVNOGWHBNT like, 24d pregardiu@iipdessitereof.

t hﬁlte d%. sggoqueeéoqg]oﬂhé %{551%%%5 %l 1Bﬁéﬂ991'r' §;|11Y ’of course, vary with

arate ntia
E%WP@HH%F@HOY@I» the @aode §F édw%@&n Eﬂsﬁ&eam?ﬁh@sxr% ang the
cmaemdllseiseﬁﬁmmtdda (la) or (Ib), and (b) one or nore
other antibacterial agents provided that the one or

nore other antibacterial agents are other than 5
arfihie wifebpabreerid bgendewish may be cetahibehwith hespmpanridpal Formula
f qra) 81 (b)) dr@ DB DS erif QR AR WAlIN t}&eﬂu GIhE otler MBBadtéridl Bgeems

tr ﬁ%tgér?engnalﬁlo%s)lo%lged :lacga%érggpeg% Ine},‘][ur\e} a}?e%bcal 1rqsgg?e{%1trsyn%ﬁetic

i rpgmedilurénmuram;ghmoapnnmheenasxntheltlg e apdres, cgphamycins,

| qb@ﬂa@@iﬁ%ms,%‘ia@mahfc%kiﬂﬂ RE&R, carBéHeB&ﬁi, RBcAHEIRAS, monobactams;
tetracyclines, anhydrotetracyclines, anthracyclines; aminoglycosides; nucleosides such
as N-nucleosides, C-nucleosides, carbocyclic nucleosides, blasticidin S; macrolides
such as 12-membered ring macrolides, 14-membered ring macrolides, 16-membered
ring macrolides; ansamycins; peptides such as bleomycins, gramicidins, polymyxins,
bacitracins, large ring peptide antibiotics containing lactone linkages, actinomycins,
amphomycin, capreomycin, distamycin, enduracidins, mikamycin, neocarzinostatin,
stendomycin, viomycin, virginiamycin; cycloheximide; cycloserine; variotin;

sarkomycin A; novobiocin; griseofulvin; chloramphenicol; mitomycins; fumagillin;
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surfactant, preservative, flavouring or colorant. It
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af orenenti oned pharmaceutical conpositions in unit
dosage formfor ease of adm njstration and uniformty
of dosage. 15 Unit dosage fo as used herein refers
to physically discrete units suitable as unitary
dosages, each unit containing a predeterm ned quantity
Ofmaaehding pii@hiaeh; 6o Bie Uhadie deid  O-(Phpdue@hb@)glycine;

i1 ed tlhcalareagneﬁtl c effect in association wth the

y rharma ttical carrier. Exanpl es of such
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t hﬁ’soﬁfﬁiﬁe %ﬂ@(ﬂllﬁﬁ" sbélumof)xa%@l% SRliunY, Q:[&ﬁayﬂlﬁlrbodlhﬂle deRIRQHAd
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c andfr:l@@ydinlecdqwdcms; irdlgstracptlast imgiodyohing; dapmerewtotin digdrochloride,

S %Qoﬁ&cﬂﬁza%m@lﬁeﬁnﬁhpﬂn QRGO bt damydift- tHFer‘ﬂ?&ﬁ‘ dgeﬁfaﬁﬂ'cm
I nenbered ring nmcrolides; ansanycins;

ol 1 e
péb][f e llbe, i‘%ﬁ%ﬁ aagka&rne gHgFenqpac gﬁl%ﬂﬁae}yainngeonafa} dens.
b amrdmoatwcnssulfhtar gepoiyginpeliite dihyandsirbptomiyas, desnmatiniAng
%%120 'ﬁ'i%@%ﬁ‘ércmaﬁgdnﬁgﬁyﬁétl%wm?'%l s J}B@&Eﬁhﬂ/cm hydrochloride,

cln cin endur aci
nééfé%mlfiwkf%ﬂah am)é‘?t“é HARYERY §in. Do} Y@Weplﬁsmldm S, erythromycin,
Y |er5ghmtr@m;acestﬁ1atec; ylehato@yicin pilesphaty Ctk @8 fdl @@ dond @i, Kithdaimycin,

Sﬁ%;&l%nyl%h% 6{]8 V‘[%Btslgc Vermeg{nll ?‘l%gécldl‘q\{/i)]ﬂ blemcm sulfate,

2@@vlp01m193141fm@m21@ cweh/awm B mcmﬁémﬂlw sulfate,
p)ébﬁ@inﬂieﬂfah&ulfé@ﬁ QAW rénrafﬂy&lndﬂnﬁkaﬁ@blﬁ virginiamycin, capreomycin

dr oxyphen yci ne D- phenyl gl.yci ne; . : .
et R R St e B AR BB angipepscain
wipepstatine monesantasdenp oalingenein, Fopmi¢rein Bl mstagn, fataycin,
grtﬁc}foﬁfycﬁxﬁﬁﬁﬂaﬁy@ﬁnﬁﬁdoﬁﬁ/@incéllﬂg%rﬁ}é&ili’ fbﬁlﬁéﬁﬁ%m pa%ﬁ%@l ne,

i Ci ssi u
s RN (R R o B
chloramphenicol, chloramphenicol palmitate, mitomycin C, pyrrolnitrin, fosfomycin,

fusidic acid, bicozamycin, tiamulin, siccanin.
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.



carbenicillin (disodium phenyl sodium indanyl

sodium), sulbenicillin, ticarcillin disodium
WOreaonoecioB4 i n sodi um oxacillin sodium cl oxaciPCT/EP2006/064847

sodium dicloxacillin, flucloxacillin, anpicillin,

mezlocillin, piperacillin soS%un] amoxi cillin,

ciclacillin, hectacillin, s':%actan1sodium

talanpicillin hydrochloride, bacanpicillin 10

hydrochl ori de, pivnecillinam cephal exin, cefaclor,

cephal ogl ycin, cefadroxil, cephradi ne, cefroxadine,
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10

catruesentzdl he FouwatfloJerl hzuhidb-4 bdiubg prepsiehinnideitiag an intermediate
vefradridm (my:grag (-85 WeR paraRiagiaéiyde SOHiAbIe GOk bt ZQ¥h Bfor
sodi u ef ot axi nme sodi um cef nenoxi ne hydrochl ori de,
cé?ﬂ?@%ﬁﬁ%?wceftriaxone sodi um ceftazidine,
cefoxitin, 15 cefmetazole, cefotetan, |atanoxef,
clavul anic acid,/impenem aztreonam tetracycl
chl ortetracyckSae hydrochl ori de,
denet hyl chl oft ét [ acycl i ne, oxytetracycline,
metdacycl i me, “gBxycycl ine, rolitetracycly ne,
- i i n hyHPGRH or i de,
in su#farer—bekananybin
entemycin  sul fate, dibekaci
m crononi ci™, i bost amycin, neonycin sulfate, 20
parononycin sulfate, streptonycin sulfate,
dihydro§H£Fptonycin, destonycin A, hygronthq)B
apramycin,” sisomcin, netilmcin sulfate,
spectinonycin hyldrochl oride, astromcin sulfate, (5
val i damyci n, kagsuganycin, polyoxin, blasticidin S
eryt hronyci rythromycin estol ate, ol eando
phosphat e, tlfacgetyl ol eandomycin, Kkitasamycin,
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NatoaiPoEhds, of Fofrindh aaYSidRTb) MhERIEDKAT (B0), sa G MpEHRs being
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Pab b AbR imiHab OBk dky Groudy, el © kldttok §, Rwitf DSfi@HY Bhd, such as for
fusidic qﬁknggL#izaq%C|n, t angéln, siccani n. NFRﬁL
PREBARATY 3 6en BORSHBL LU IS 17 Htjabl splyent. such as Tor

i rwanple tatrabpdroemediathlylethos doxepar ed by a successi on

of steps, each of which is known to the skilled
person. WD 2007/ 014934 PCT/ EP2006/ 064847 -23




Compounds of Fornula (la) and (I b) wherein Z is CH2,
sai d conpounds being represented by Formula (la-1)
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internmediate of fornula (Il-a) and (Il1-b) with
par af or mal dehyde in a SUItab|£1$0|Vent such as for 5
exanpl e toluene. (R5)r (R5), “(Rl) R6 (Rl)p R6 ON-R4
POHHN HG(=OHN2 RZ3NRR3R (I I-a) (la-1) (R5)r
(RB)r (Rl)p\ R6 OH HN-R4 HC(=OH (R1)p R6 /\ 4 ONR
R31 3 NR8 N RSRR R7 R7 (11-b) (1b-1) Conpounds d *)
Formula (I a) and) (Ib) wherein Zis C(=0, said
compounds bei

(Ib 2), can

represent ed by Formula (la-2)
ep ed by reacting an |nterne6d a
tOBJEN—R“

f formulagel O(III-b) wher ei &)
SU|t§ le | such as 10 for e
i mda

oups, —e—g—rethexy,
sui t albl e as for exanple sodi
pot assi Rzobutyl ate, in a suitable sol vent,
as for exanple tetrahydrofuran, diethylether,
di oxane. WD 2007/ 014934 PCT/ EP2006/ 064847 -24 (R5)r
(R5), /M® /4~ w06 O(R)PR6 4 (R¥P'RONR
OHNR3 N2R&RNR RR (Il a) (la-2) (RO,

such

UE) (Ib-2)
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.
In case 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
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
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.



(R5)r (R5)r W 0 (Rl)p\ R6 )==0 (RI)PR6 4 OHN O
NR R31 RSRNRs NRSR7 R7 (I11-b) (1b-2) In the
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or (Ib) can be isolated, and, if necessary, purified
according to nmethodol ogies g rally known in the art
such as, for exanple, extraction, crystallization,
distillation, trituration and chromatography. 5 In
case the conpound of Formula (la) or (lIb) crystallizes
OUuthe cbﬂhp@lﬁlﬂs bﬁFdrﬁﬁlaé(Ieg @r @¥) mhy fulrthat BeQftepatddnBrdhSting

crystallization aused b the addition of an
a F%rrn % rnld(%l g f’orm (2 ﬁ t ?[bﬁ nﬁ each pher aec)%%rlf%rpnlg 10 ag nown group
aé@nﬁhﬁmﬁmhé%WQmmalcohol, such as for exanple

met hanol , et hanol ; and conbinations of said solvents

Al ternativ the r eact xture can _.al so
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m xture can a SO g chr onat ogr a W t hou
proEing fagtgrial f b awfﬁ Qp %Ligﬂ ﬂlﬁéwg ey émroprv%org%%uﬁ%fgmw
Foeritida. Ab}&))prmte {nbizhnic paroaldsocdmgpriss,dba¢xachpbey hydrogen peroxide,
evaln rrl?ette}l AP edHn, Jllth?ing‘ mefﬁ?g&o;{l%s geé%dl%ﬁ }’\)/eromde gota?]smm

recrystallisation in an appropri ent
f PETABIGSHPIPEONRICET ZANECRIFVYHFS My €OMAHSCNEBH SIS Srds oler

f Q&arﬁma,rmh&nﬁﬁrlﬁ@ﬁﬂixmc aﬂld olﬁal@ QuiztinAdd b@ﬁﬁen@éaﬂﬁ@bﬂ)xmc acid,
sql v n_ski
wWhi

Encﬁllsotr%beazenﬁcar 0 erks)xmc ac1 , per V&}xo%%%nmc %m hF g %e?(%)%)gcen%%md

n@ﬁwl@ﬁmp@wldm €& bbtuxlélmro Peroried. orvfeble eolwemﬁ jrpgfor example,
expedrl 10Ret AtdHR, & efmaaal arfdhﬁ’e msxl Gdhiatthb . g SR 1Rbnes,

484
ccfngpg%ﬂf&f‘&%er 9@8% iﬁ ‘1“83alr (?ns(fi %) lcﬁlg%?o’?’ﬂﬁrf?e?ndﬁ%lxmres of such
prselvarted by convertlng conmpounds of Fornmula (la) or
(Ib) into each other according to art-known group

nsformation reactio 5T unds of For

parmfim S PyFormya g He) eraih) atisen Ko aliat ﬁ)@%}b\f?&?ﬂ“ toa
N-soxabmkequatemam athink b wéangorawith K saihlepeeceadiingsgehgsuch as, for
c %Qé(rﬁﬁlg,' dﬁ%pﬁoﬁaﬁl‘y\é%s‘?iﬂftedqdlf&}rlf?egﬁg, é.QtI@HE bSICH,CH; in the presence of

a suitable solvent, such as for example acetone.

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
obtained by the application of art-known procedures. For example, diastereoisomers
can be separated by physical methods such as selective crystallization or
chromatographic techniques, e.g. counter current distribution, liquid chromatography
and the like methods. Enantiomers can be obtained from racemic mixtures by first
converting said racemic mixtures with suitable resolving agents such as, for example,
chiral acids, to mixtures of diastereomeric salts or compounds; then physically
separating said mixtures of diastereomeric salts or compounds by, for example,
selective crystallization or chromatographic techniques, e.g. liquid chromatography and
the like methods; and finally converting said separated diastereomeric salts or
compounds into the corresponding enantiomers. Pure stereochemically isomeric forms

may also be obtained from the pure stereochemically isomeric forms of the appropriate



N-oxide form Said N oxidation reaction may generally
be carried out by reacting the starting material of
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i norgani c peroxide. Appropriate inorganic peroxides

conprise, for exanple, hydrogﬁp per oxi de, 10 al kal

metal or earth al kaline nmetal“peroxides, e.g. sodium

per oxi de, potassium peroxide; appropriate organic

per oxi des may conpri se peroxy acids such as, for

ememhealatégaﬁa SRRHA MIAPRISONON Rle@Hathh® intdtadinSiehd ont bécad
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acids, e.g. peroxoacetic acid, alkylhydroperOX|des
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dichloronethane and m xtures of such solvents.

npounds of Faornula (l.a) (1b) wherein R4 is al ky
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C HIRQYNESIaREbed F WOIDENIRBI6AHBSh &ARcRForatePhabies rBi¥rence.

the application of art-known procedures. For exanple,

di astereoi soners can be separated by physical nethods
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to m xtures Qf/ di reomeric salts or conpounds; en
physical ly gpar g said mxtures of diasteresferic
s%%ts or ¢ ungs by, for exanple, selective
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i qui phy_and 35 the |ike net
fina ing said separated diastefe S

or conpolin into the correspondi ng enan e S Pur e
stereochemcally isonmeric forms may al so be obtai ned
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appropri ate V\qRaoow 014934 PCT/ EP2006/ 064847 -26 ),

i nternedi at es nd arting materials, provided that
re | ons occur stereospecifi cal .

the interve
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An alternative manner of separating the enantioneric
fornms of the conpounds of 5 Fornmula (la) or (lb) and
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particular liquid chromatography using a chiral
stationary phase. It is to bg%pnderstood that in the
above or the foll ow ng preparations, the reaction
products nay be isolated fromthe reacti on medi um and,

if necessary, further purified 10 according to
rr&hﬂaﬁﬂhaha@@ o$$orﬁﬁlweolm)l of (IK/BP ¥ d1dd BelRepardd byUedttiagan f or

tr Iatgiﬁn}egl aiteo()g(]ft flg ﬁCt I gﬁ,t @l \%1%%31%'11%11%%01?11#‘[6! Jn%ﬁé &QSence of

i paBadiey patchﬁgcqalh@ndsméhetprcﬁgnmf@rsumbée o eenk weshrps for example an

CORAUNES. AL TRYInRfme SO 6HALIL MVaY 2| Wb ReITRY sl
r re aGcor ocedures
DB st Gelock Poist™) G SGoA R RS Cop egedites of formula

i fden potlkbed herein by reference. Internedi ates of
formul a (II-a) and (I'l-b) can be prepared by reacting

t di I V-a d (I th
. ﬁp%g{m%@aq% 51 ‘8 {1}4 %133(;4%’ ) StEbF %@15]%{ Yeff%ﬁ%\émé‘n intemediate
1-of idromatagViy)land Y i Wﬁth ramaitermetliatesofSonntuab{ V) maha/ priegence of a
, I
zﬁlﬁﬁab re&%rége%@'{;@ Ll%bl ég fojr eg?r%élg 2)}%&9 &k %ng)?%gﬁ% oFa Sléltabll]e base,
| iskeh as fpirgramplegY, V-diisoprgpylaaipe angy ‘KE‘R@Y%WC 0 Slaq Plepgo ant,
I steh &N Rex@pleR@rahflindfigan.5 (11-a) (R5)r (R1)P R6 OH

NRa (R)PROHHNVRa R3CC, R3 NRSR$ R RY )
(I1V-b) (11-b) V&H2007/ 014934 PCT/ EP2006/ 064847 Va

(V-a)

(IV-b)
(V-b)

Intermediates of formula (IV-a) or (IV-b) wherein R’ represents Het and p is 1, said
intermediates being represented by formula (IV-a-1) or (IV-b-1), can be prepared by
reacting an intermediate of formula (IV-a) or (IV-b) wherein R' represents halo, said
intermediates being represented by formula (IV-a-2) or (IV-b-2), with an intermediate
of formula (VII) in the presence of a suitable catalyst, such as for example Pd(PPhs)4, a
suitable base, such as for example K,COs;, and a suitable solvent, such as for example

dimethylether and a suitable alcohol, such as for example methanol and the like.



Internmediates of formula (Il1-a) or (lI1-b) can also be
prepared by reacting an internediate of formula
W@ Rog7@)498¢ (1 V-b) with amonium formate in t heP@r/EBMNE@@64847
of palladiumon charcoal and in the presence of a
sui tabl e sol vent, such as for,gxanple an al cohol,
e.g. nethanol. Intermedl ates 20%? formula (IV-a) or
(I'V-b) wherein RL is halo, 5 nay | oose said halo
substi t uent dur| ng their transformation to

intermedi ates ®F formula (11-a) or (11-b). R

I nt er medi at ﬁf f la (I'V-a) and (IV-b) can

prepared b \acti ninternediate of fornufa V-#@
and, (V- b)gs Wi a ternmedi ate of formual (Vk9 th

pre 910 w t ablfe" PE@Ruci ng agen sOf of—x’
exa n the_pr8%ence of a sui

e)@%\rrpl e N, N- di i sopropyl am n A\n, the
presence ‘of Ra suitabl e solvent, such as for ex&nmple
tetrahydrofuran. (R5)r (RS)r \/ O\ (ROPR6 I / R3
Il Na dvd2)(RL)P R6 OHNR4 R3 N R2 / N RRa{i] V-a)
(V-a) (RB)r (B)r [ 10 g/ R4 (RI)P R6 OH NR4 6
R3 (R)p R NY/\ R3 R8 N R8 R7 i R?(IV—/@
(V-Db) )

halo,

Het—B(OH), Het
(Vi)

N N
R7 7
(IV-b-2) (IV-b-1)

Intermediates of formula (III-a) or (III-b) can be prepared by reacting an intermediate
of formula (II-a) or (II-b) with an intermediate of formula (VIII) wherein W;-(C=0)
represents the group that has to be introduced and R represents the remaining of the

5 intermediate, such as for example 1,1’-carbonylbis- 1 H-imidazole,
methylchloroformiate or ethylchloroformiate, in the presence of a suitable solvent, such

as for example tetrahydrofuran.



Internediates of formula (IV-a) or (I1V-b) wherein R1

represents Het and p is 1, said 15 internedi ates
wheingi49epr esented by fornmula (IV-a-1) or (I V-PCEP200&664847

be prepared by reacting an internediate of fornula

(I'V-a) or (IV-b) wherein Rl rgpresents halo, said

i nternedi at es being represented by formula (1V-a-2) or

(I'V-b-2), with an internediate of formula (VIIl) in

the presence of a suitabl e catal yst, such as for

exanpl e Pd(PPhS)(g2 suitabl e base, such as for ®
exanpl e K2C03, d a sui tabl e sol vent, such as fq

exanpl e 20 di \hyl ether and a suitable al cohol chw,
as for exanplle’nethanol and the Iike. (R/\/;D 2007/0 4934 0
PCT41EP2006 /0643 - 28 (R5 UE(RS | ®e) 6 \§ hal @uR6—zs
o e LV

R2 N R V-a 1 (R5)r

Het - B \ N"Pe(vn) \ OH

R3 | (I'V-b-2) (1V-b-1) Interrredlates
of formula (Ill-a) or (I1l1-b) can be prepared by
reactinquﬁn internmediate of fornula (Il-ayi-er (I1-Db)
with an’ifiternmediate of fornmula (VIII) wherein

WL-(C=O represgdnts the group that has to be
i ntroduced and represents the remaining of t
i nt er medi at ch as for exanple

(R}

1,1 -carbonyl bis-I Him dazol & meth F11)<:hl or okorngat e >=40
orR'at hyl chf jate, in cp))resencé i eN—R
sol v or exanple tetrghydr

2007/| 14934 1PCT 006/ 064847 -29 (R5)
(Vi N ke

(Ill-b)

(I1-b)

The intermediate compounds of formula (V-a) or (V-b) are compounds that are either
commercially available or may be prepared according to conventional reaction
procedures generally known in the art. For example, intermediates of formula (V-a-1)

5  may be prepared according to the following reaction scheme (1):

Scheme 1
R ®) 0 R
NH (@)
\\ ’ \\ g |\\ o RO),
| | > yZ
= S N 2
H |
=
j(b)
Ry (R R R
eau cmo/
N F X-Alk
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4 \\'\ OHNR (R)P R OH H\R4
R-6(=0) R3 (VI R2 N

(It a) (11l1-a) (RS5),
R~(=0) ( RPQDERXH06/064847

NRA OHHNRR3 \\W \ 8 R3(VIII) i RB NR 1RR7

R7 (11-b) (l111-b) The interngdi ate conpounds of

formula (V-a) or (V-b) are cénfpﬁounds that are either

commercially available or may be prepared according to

conventional reaction procedures generally known in

t hﬂlef’eﬁﬁ all FeTabRX akRlened datllemmdﬂ@(q@%n@f(rb; ORé&Adlien {cMerde 1)
1se(s ig%p% Y e%wﬁ%ﬁ%%x%&?%tt }%étbrgte Blﬁe F%)ng‘ '1_%6 c%a v%ltﬁ)elgn

( Rgpnoprleplp aqy@hl((rﬁ)e rguc(hRgﬁrp}(emﬁlpgopw@ oridr} Xﬂmmbemzmeprq}qlonyl

Clchfo}'{déloﬁl-ﬂ CM@O@%Z{IWI Eiﬁ&/@? M@bl@%@é’f@f a suddble base, such
as triethylamine and a suitable reaction-inert solvent, such as methylene chloride or
ethylene dichloride. The reaction may conveniently be carried out at a temperature
ranging between room temperature and reflux temperature. In a next step (b) the
adduct obtained in step (a) is reacted with phosphoryl chloride (POCI;) in the presence
of a suitable solvent, such as for example N,N-dimethylformamide (Vilsmeier-Haack
formylation followed by cyclization). The reaction may conveniently be carried out at
a temperature ranging between room temperature and reflux temperature. In a next
step (c) a specific R”-group, wherein R? is an alkyloxy or alkylthio radical is introduced
by reacting the intermediate compound obtained in step (b) with a compound -X-Alk,
wherein X=S or O and Alk is an alkylgroup as defined in Formula (Ia) and (Ib), such as
for example sodium methanolate, in the presence of a suitable solvent, such as for

example an alcohol, e.g. methanol.

Intermediates according to formula (V-a-2) may be prepared according to the following
reaction scheme (2), wherein in a first step (a) a substituted indole-2,3-dione is reacted
with a substituted 3-phenylpropionaldehyde in the presence of a suitable base such as
sodium hydroxide (Pfitzinger reaction), after which the carboxylic acid compound in a
next step (b) is decarboxylated at high temperature in the presence of a suitable

reaction-inert solvent such as diphenylether.

Scheme 2
R, R°) o
o \¢ I @
| P 0 + < | —_—




wherein all variables are defined as in Fornula (1a)
and (Ib). Reaction schene (1) conprises step (a) in
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with an appropriate acylchloride such as

3- phenyl propi onyl chloride, 33fluorobenzenepropionyl
chloride or p- chlorobenzenepropionyl chloride, in the
presence of a suitable base, such 5 as triethylamn ne
and a suitable reaction-inert solvent, such as

met hyl ene chloride or ethylene dichloride The
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radical is introduced by reacting the internediate
conpound obtained in step (b) wth a conpound - X-Al k,
whide aiptermedigtes of foraulg (Xikare somppuaisihntgid ngleh@%rrpﬁﬂﬂ

i fﬁwﬁ&blwﬂr&ina@ba)pr@ﬁﬂad(abcbb}dlngtﬂ?dﬂ)n%tliﬁalfr@bu@}(@’ﬁpddﬁres generally
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vent, sdch
n@rmriﬂéiaccqrrlmerm%@i f(éiowsn%@@c@pﬂ selgmed3 Xk or mul a (V- a- 2)
may be prepared according to the following reaction

schene (2), wherein in a f$rﬁt séep (a) a substituted

i ndol e-2, 3-dione is reacte th a substituted
3- phenyl pr opi onal dehyde in the presence of a suitable

base such as di um hydr oxi ge (Pfrtzr er reac ion)
afieer whi m@mwl /iig@mmo din a R
step (b)'is deca bﬁYVﬁat at ~"hi gh ténp erat Ut e |n th
presence of a suitable reaction- |nert sol vent such &as
di phenyl ether. 25 Schenme 2 (R p (R5)r O(RL )p 0 OH
(RB)r ~ N\~1 (a) \ O+/ N O(b) (RL)p (R5)T
(V-a-2) WO 2007/014934 PCT/ EP2006/ 064847 -31 (V1)

Reaction scheme (3) comprises step (a) in which R?, for example an appropriately
substituted phenyl, naphthyl, or Het, 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 AlCl;, FeCls, SnCls, TiCls or
ZnCl, and optionally a suitable reaction-inert solvent, such as methylene chloride or
ethylene dichloride. The reaction may conveniently be carried out at a temperature
ranging between room temperature and reflux temperature. In a next step (b) an amino
group (-NR4(CH;-C¢Hjs) is introduced by reacting the intermediate compound obtained
in step (a) with a primary or secondary amine, in the presence of a suitable solvent,
such as for example acetonitrile, and optionally in the presence of a suitable base, such
as for example K,COs.

The following examples illustrate the present invention without being limited thereto.
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It is evident that in the foregoing and in the
follow ng reactions, the reaction products nay be

i f necRGCHEP3006/064847
further purified according to nethodol ogi es generally
known in the art, such as extypaction, crystallization
and 5 chromatography. It is further evident that
reacti on products that exist in nore than one
enantioneric form may be isolated fromtheir mxture
by known techni ques, EXPEREVIENJWIAPARTEeparative

chr omat ogr aphy, such as preparative HPLC, chira

chr omat ogr aphy. I ndivi dual diastereoi somers or
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for exanple an approprl {
nakFsteRgpIsomsys, they can ke ﬂ@%@tﬂ@wr%@ﬁ wherehyehe Gsaqcfw«?@ra tracsigns
V\IllsIdThtémare amrﬁﬁﬂl“AHEreape}thélif OBIi'dghdSHE fecasd as “A2” respectively

c h ?)Ir IOW(r/jl LP ertﬁ refe?encé) {0 tﬁie « al éter%la%h% a'ljﬁélnﬁ%uratlon of

sueild “Ad” Aﬁ@iandiﬂé 1382 ’Sﬁ@merlc FprEsL 4n pATtiiRCBAd SAd”, “A2” and

o OB dhatiSikricABIng, Eﬁﬁfétdnﬁﬁbigg&lsl}i @h@fa‘éﬁ:ﬂ&ed M}ﬁkrﬁ)ﬁ
ene 1 C ori

I hi d
r ggh]% en ﬁ%‘g& L}%%l:g\;%rﬁ%rgml hl%o S Sléﬁhra]s qr gﬁ.{npge[, X; ray diffraction.

t enperature 25 rangi ng betmeen room tenperature and

r Eﬁok H?é H&%r&}{twﬁesehﬂco% BXds, RESehck B maR t@W@@OOSQﬁ@m
troduced by reacting the

iﬁﬂ% HFHH@“@%Hﬁ EYH%FQFﬁed in step (a) with a

prHemrgnelor, Recand@reptianmine (inininited apolasieatm thd LEMS analysis.

sui tabl e solvent, such as for exanple acetonitrile,

and optionally in the presence of a suitable base,

sé%ﬁﬂﬂégﬁﬂéﬁﬁexanple K2C03. 30 The fol |l owing exanpl es

| |HewShafet,e@hd teenm pvigPSembans myedtittg f@int\WTHTO ieafatetichyiofirtug d

t hﬁ{(?AC me\%% éﬁ}q Cg&m%&gl{l&gg 9‘8‘[@1 190q4‘%ZE mg’a%s dimethyl ether,

‘DIPE’ means diisopropyl ether, ‘DMF’ means N, N-dimethylformamide, ‘Et;N’ means

However,

triethylamine, ‘Pd(PPhs),” means tetrakis(triphenylphosphine)palladium, ‘CDI’ means
1,1'-carbonylbis-1H-imidazole.

A. Preparation of the intermediates

Example Al
Preparation of intermediate 1

eV U

Intermediate 1

Benzenepropanoylchloride (0.488 mol) was added dropwise at room temperature to a
solution of 4-bromobenzenamine (0.407 mol) in EtzN (70 ml) and CH,Cl, (700 ml) and



EXPERI MENTAL PART OF some conpounds the absol ute
stereochem cal configuration of the stereogenic

W@ 200009384 on(s) therein was not experi nental | yPCT/EP2006/064847
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determ ned. In those cases the 5 stereochemcally

i soneric formwhich was fi rst_33 i sol ated i s designated
as "A" and the second as "B",” without further
reference to the actual stereochenical confi gur ati on.
However, said "A" and "B" isoneric fornms can be

u ﬂlﬁ’d’fﬂﬁi)@t@ wal ynrﬁeiaam ﬁﬁ)hetreh@admba/o@mlgﬁr e mSkhlelved pbﬁted out
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wher tive first fr at.ed

oG Gy Ak P gl Ry wendied Qi deBigg o ren
" Agts evgmpeeat i Yieldy 107:62¢ of imfetrhaiidte f.ur t her reference to

t he actual stereochem cal configuration. However,

said "AI'", "A2" and "B1", "B2" isoneric forns, in
pﬁﬁﬂiﬂ@@:ﬁ said "Al", "A2" and 15 "B I",

" BRtepnariti ofieteirsediae 5, can be unanbi guousl y
characterized by aBpers k4. N the art, using
art-known nethods suc le, X-ray
diffraction. For the & he present
conmpounds, reference is made to W2005/070924, which
IS i ncorporated hereinehydiel erence. 20 Her ei nbel ow,

RtThg‘?%\gor{ x%ﬁe&me%rbu’t@? (PBCT”(E‘]%%)O )%15_%%9& ac?i?p%é“%t 10 °C

t dp RMIOF25 mﬁé)an ) hﬂ@mterrngh%@ul Q-175 mpbtwaﬁré@ﬁé at room
t ebmhgmiaicOTHE afixture’ ks GAGed dSKl%ﬁﬁglt%f fytc, zp@@ﬁeato@t, on ide&Hd
mg:gﬁeécte \iv%h% gﬁé 1§” %Eﬁgggl%rl]%ﬁgwa%neﬁ S(l\fgtsla)e{ filter g anQ thFe):Esolvent
N,vis @ v areratgd, §ghdmend o, g (VAN interamdiater2: Ehdpriodwdt mes used
" R{BRhR ) Aer pTBAOSion. _ _ .
tetraki s(triphenyl phosphi ne)pal l adium ~CDI' neans
1,1 -carbonyl bis-1 Himdazole. A Preparation of the
i ikemplediites 30 Exanple Al Preparation of
[ n@gpgﬁgblggﬁnggr&dépe 3N H I nt er rredl ate 1
Benzenepr opanoyl chlg Q. 48 was added
dropwi se at roomtenp 30l uti on of
4- br onobenzenan ne (03 i t3N (70 m) and
CH2Cl 2 (700 m ) and |

Intermediate 3
A mixture of intermediate 2 (0.233 mol) in CH3;0Na (30%) in MeOH (222.32 ml) and
MeOH (776 ml) was stirred and refluxed overnight, then poured out on ice and
extracted with CH,Cl, . The organic layer was separated, dried (MgSQO,), filtered and
the solvent was evaporated . The residue was purified by column chromatography over
silica gel (eluent: CH,Cly/cyclohexane 20/80 and then 100/0; 20-45um). The pure
fractions were collected and the solvent was evaporated . Yield: 25 g (33%) of
intermediate 3 (M.P.: 84 °C).



WO 2007/ 014934 PCT/ EP2006/ 064847 -33 the m xture was
stirred at roomtenperature overnight. The m xture was

w@ouretwdut i nto water and concentrated NHAOPCHEPR006/064847
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extracted with CH2C12 . The organic |ayer was dried
(MS™M), filtered, and the so|yvent was evaporated. The
residue was crystallized fromdi ethyl ether. The
residue (119.67 g) was taken up in CH2Cl2 and 5 washed
with HCO IN The organic |ayer was dried (MjSO4),

f ilxh@bRA4 and the solvent was evaporated. Yield:

107 nterned| ate Exarrpl e A2 Preparation of

|
infl) lﬁrn%%amtn()ffmrglr ]ﬁl{eéﬁ an nter medi ate 2 The reacti on
was carried out ywieeC! POC13 (1 225 mol ) was added

@om

C, poured out on’lce and ed with CH2C12 . The
organic layer was dried (MgSO™4), filtered, and the
soI vent wasmewapatat ed, yi ahtehinfghie57. 62 g (67% of
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pur Icatlon aration
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I naghithaekiea @ g .10 B3P inL )ilclhl’d)r@lﬂﬁ@\l@O(rﬁﬁ%as hddelVe Okt mixture
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Clagiondiheyn¢dde s dhleg, 2078 0s andil.tThe secv0d i@stiop@148nyas tFHeg up in

PUSIPE 1 hR&HIRBMNRES G % aee @14 ﬁnas b@)eas%%}ée;mlow@éhd

evapor ated. Yield: 25 3% I nt'er medi ate

(MP.: 84 C. WO 2007/ 014934 PCT/ EP2006/ 064847
Following intermediate was prepared according to the previous procedure:

0

_ The residue (20.0 g) was used for the 0 Cl
Intermediate 41 _ . . | |
next step without further purification.

Intermediate 41

b) Preparation of intermediate 6
F 0

o
F

Intermediate 6
Aluminum chloride (0.3 mol) was added carefully to 1,3-difluorobenzene (0.26 mol)
and they were heated with vigorously stirring till 50 °C. 3-chloropropanoyl chloride
(0.26 mol) was added dropwise over a 15 minute period at 40 °C (cooled on ice) and
the mixture was stirred at 50 °C. The mixture was poured into water (250 ml), ice
(250 g) and HCI (25 ml) and it was stirred for 20 minutes. The formed precipitate was
filtered off and extracted with CH,ClL, and water. Yield : 40 g of intermediate 6 (75 %).
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3-chl oropropanoyl chloride (29.7 g, 0.234 nol) in

1, 2-di chl or oet hane (150 m) stirred at 0C. A

sol ution of naphthalene (30 ¢, 0.234 nol) in

1, 2-di chl oroet hane (50 m ) was added. The m xture 5
was stirred at 5 C for 2 hours and poured out into ice
Wex@mple A2 or gani ¢ | ayer was separated, dried

( filtered., .a the sol vent was evaporated. The
rggfﬁéén?gg(glnmﬁggmgﬂ?ified by calumm chromat ography

over silica gel (eluent: cycljohe g/ CH2A 2 : 60/ 40;
20-45m) . Two fractions \weke ol Legted and the sol vent
was evaporated to affor
an oil. The second
DIPE to afford int
as a pale yellow s )
prepared according to the previous procedure: O

Intermedi ate 41 The resksldie:(20.0 g) was used for the

| > gas Ween Tor the
1 DB ERalfhl A2 ol U ORI R bfifhe Hilo 150
cimol) wrasetpiitilat 190 1l hvamstitsehab ) dr fe hoprsaAkispy tgperature
added veshedddl The hixtuke 3adefttadea 0h@raens (Thedbgat hyer has

an it h, vi gor Ly stirring tihl 5
IR iSHRAATRATY. M KO bl e o
dreo pink Beifipddy calun® ghrooategrpryicyer licasgl €lueeo 61HedlLdheOH:

| ©8)3; a0d5 iR Jffoxd M &1 Wa8d:SE 2 b bEfhicdne®feG. The m xture
was poured 1nto water (250 m), ice (250 g) and

HC1(25 m) and it was stirred for 20 mnutes. The

f dioffedingnigeinmidiage wasyaspardd dctardingd toff paavibue ptacedired

M th CH2C12 pigh wWahigs -22.\§i3gjlvﬂs'u14&d% of [internedi ate 6
75 9. 20 WD 2007/ 014934 PCT EP2006/ 06 |
column chromatography over silica | N
Intermediate 42 | gel (eluent: CH,CL,/MeOH: 98/2; 20- 0
45um) to afford an oil. Yield: 5.1 g of ©
intermediate 42 (17%).

Intermediate 42

b) Preparation of intermediate 8

Intermediate 8

A mixture of intermediate 6 (0.015 mol), N-ethylbenzenemethanamine (0.016 mol) and
K>CO; (0.016 mol) in acetonitrile (30 ml) was stirred at 70 °C for 2 hours, poured out
into H,O and extracted with CH,Cl,. The organic layer was separated, dried (MgSQOy),
filtered, and the solvent was evaporated. Yield: 4 g of intermediate 8 (88 %).
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Intermediate 7 A mxture of internediate 4 (3 g;

WQ20187980l ), N-benzyl methyl amne (2 m; 0. O1BOI/EPID§/064847
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in acetonitrile (100 mM) was stirred at 80 C for 2
hours. At room tenperature er was added. The

m xture was extracted with CHZC12 . The organic |ayer
was 5 separated and dried (MgSO4), filtered, and the
sol vent was evaporated. The residue (6 g) was

lexhﬁ{p}%dgd)y col um chr omat ogr aphy over silica gel

(el AL rat no? 2terme ate997/3 20-45m to afford an oil.
Yi & qrpéfﬁ) St érediat e 7. Fol I owi ng internediate

was prepared accordrng he previous procedure: The
residue (22.5 g) was pu ed by col ung chr omat ogr aphy
over silica |nternediat 4201Qel (|e| ug CH2C12/ MeOH:
98/2; 20- 0 &5n) z Ald: 5.1 g of O
i nternedi ate 42 . pdi ate 42 10 b)
Preparation of i edina 3 N~ FF
Internediate 8 A mixture lo diate 6 (0.015
mol ), N-ethyl benzenenet hanafy 0.016 nmol) and K2C03
(0.016 nol) in acetonitrile (30 mM) was stirred at 70
C for 2 hours, pour ed 1Quhediddtt 0 H2O and extracted with
% l)htr-ll-ﬂe 0%%? l aa%%(rid \ﬁa% ?(? i?vat %ﬂmon 0% gllsogrog%/lagnne

e n Wwas eva
Yi(@0e75 moly irgFHF lﬁi(élrlhé@ﬁ atléﬂlg W@&O%%‘d toNg OZ’QOM@’MQ@W 3
P@b&@%ﬂ@@&@@ 48R Tire3Bix bR tBre Gt 20 “Cr BPRNAEH 288 30 Ininutes.
! rintermnedlatea% ?0 807? mo%_'was adlalecli The mixture was stirred for 1 hour and 30

minutes. H,O was added. The mixture was extracted with CH,Cl,. The organic layer

was separated, dried (MgSO,), filtered, and the solvent was evaporated. The residue (3
g) was purified by column chromatography over silica gel (eluent: cyclohexane/EtOAc
90/10; 15-40um). The pure fractions were collected and the solvent was evaporated.
Yield: 1.5 g of a mixture of two diastereoisomers (38%), i.e. intermediate 9.

Following intermediate was prepared according to the previous procedure:

The residue (7.5 g) was purified by
column chromatography over silica
gel (eluent: cyclohexane/EtOAc 92/8;
15-40um). The pure fractions were
Intermediate 43 | collected and the solvent was
evaporated. Yield: 3.25 g of
intermediate 43 a mixture of two
diastereoisomers (55%, mixture of Intermediate 43

diastereoisomers: 65/35).




Internmediate 9 n-Butyl lithium (0.0075 nol) was added
at -20 Cto a solution of diisopropylamne (0.0075

wWOoreloy/014934THE (50nl). The m xture was cool ed t oOPCTOPI0N6/064847
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Internmediate 3 (0.0062 nol) was added. The m xture
was stirred at -70 C for 1 ho and 30 mnutes. 5
Intermedi ate 7 (0.0075 nol) was added. The mi xture was
stirred for 1 hour and 30 minutes. H2O was added. The
m xture was extracted wth CH2Cl2. The organic |ayer

wag) Bepah@ined intéimedthtd MySO4), filtered, and the

sol vent was evaporated. The residueA3 g) was
purified by colum chromat ography c@ silica gel
(el uent: cycl ohexane/ Ep@A¢ 90/ 10" 15<40n) . The pure

fractions were coll ect ol vent was

evaporated. 10 Yield: m-xture of two

di ast er eoi soner sg 38 er nedi ate 9.

Fol | owi ng i nt er medi : ed according to the
previ ous procedure: idue~ (7.5 g) was purified
by col um chr omat ogr aphy ovpr silica C gel (eluent:

cycl ohexane/ Et OAc 92/8; OH | 5-40n). The pure
fractions were Internmedi ate 43 collected and the
solvent was N o N . elipesfiaedt. Yield: 3.25 g of

I nt-Butpieldth@atne( 0487 amal )it ad aededfat +20°Cicasdobrteaios di@ppylamine
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separated, dried (MJSO4), filtered, and




the sol vent was evaporated. The residue (4.9 g) was
purified by colum chronatography over silica ge

W@ 200080934 100% CHzCl z ; 15-40n). The pure fr aRCT/BP206/064847
were collected and the sol vent was evaporat ed,
yielding 1.43 g of internedi 10 10 (40% m xture of
di ast ereoi soners: 60/40). WO 2007/ 014934
PCT/ EP2006/ 064847 -38 Followi ng internedi ates were
prepared according to the previous procedure:

| HogswediiatenclifiteERerd spaettadcbrdthed) thhase\aoUsiprdRaurdy
col umm chr ormt ogr aphy over silica gel (eluent:
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Hi ast er eoi sop&T &A% (VSR xRt e rred

resi due was /i §;iléatOpyn) cCBeynre fdutionsat ography pver AN
silica gel | %ere(c%iléé%tandgﬂecéo%ma Bt QAc 95455

OH I d \ N [40m. urefractlons wer e coIIect
and t he sol v=?1‘tap%§‘éed1\}’1@ding|08 & ated. Yield: 0.55
bf the | \ \|interinadiee aedinatareas a m xt yire of Intermediate!

nt er medi at e &Qstergb&?iﬁe% Fﬁ,ﬁ%ﬁfﬂﬁr@ (12% . Internediate

% ek e o
IIIC t CDI UJC Wex PUrtTT1mcu Uﬁ c ot III utrat uyr apiry

meﬁﬁilﬁ‘ieézﬁ yEhe 11651(;1116 Ve nyeified by gelhghexane/ Et OAc 95/ 5;
L5- OH | 401&hr01{magﬂayﬁ>eo\fef aGéd gns wer ¢~ \'N

col | ected an e _sol vent rated, to .@
D.34 g of the (e‘i Pt Cy ey 2@?&893539 xture of

nt er medi at e| 2um)diTbspwe doitwoswes (7% .
collected and the solvent was
evaporated. Yield: 0.55 g of the

intermediate as a mixture of

Intermediate 20

diastereoisomers (12%).

Intermediate 21 | The residue was purified by column
chromatography over silica gel
(eluent: cyclohexane/ EtOAc 95/5; 15-
40um). The pure fractions were
collected and the solvent was

evaporated, to give 0.34 g of the

intermediate as a mixture of Intermediate 21

diastereoisomers (7%).

Intermediate 22 | The residue was purified by column
chromatography over silica gel
(eluent: cyclohexane/ EtOAc 95/5; 15-
40um). The pure fractions were
collected and the solvent was

evaporated, yielding 0.80 g of the

Intermediate 22

intermediate as a mixture of

diastereoisomers (13 %).
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Internmedi ate 22 The residue was purified by colum

cycl ohexane/
WEROAO01934 5; 15 OH 40n). The pure fracti ons WeCHER20064847
N collected and the solvent was N evaporat ed,

chr omat ogr aphy over silica gel

yielding 0.80 g of the inter

I nternedi ate

2007/ 014934 PCT/ EP2006/ 064847

resi due was

(el uent:

22 di astereoisg%rs (13 %. WO

purified by col um

iate as a m xture of

-39 Internedi ate 23 The
chr omat ogr aphy aver

5itdrERdigel23
M. ). The p
50l vent was
OH purified
pel (el uent
Kromasil). The
col | ected an
D.61 g of th
i ast er eoi so
nt er nedi at ep
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EhdREitue wsqm&ﬁ@a ayl 84 luiiah OAq
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‘ihml@%tg%%%yt Vﬁr R aege esi dug
pielusol: gyatolehansnEtQyr P2y Br

bevapored mHoh ragidued$.3a2) maxt ur
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qver @@p%gg&)(eluent
acetonitrile/NH;,CO; 0.5% 95/5 ;
kromasil). The pure fractions were
collected and the solvent was
evaporated, affording 0.61 g of the

intermediate as a mixture of

diastereoisomers (41/59) (18 %).

80/ 20;
|l ected and the

15-40

(1.3 g was ~

N over

13049 913- . PEESROFrhdtioheiNHA P8 0. 5% 95/ 5 ;

cti.ons were |Internedi ate 2<3
jcqlﬁ‘étegﬁq“{/%ﬁfo Y&l Wa% apor at éd,
e of

silica

Intermediate 23

¢) Preparation of intermediates 11 and 12

OH Nf
L

Intermediate 11 (dia A)
Intermediate 12 (dia B)

n-Butyl lithium (0.0075 mol) was added at —20 °C to a solution of diisopropylamine
(0.0075 mol) in THF (50 ml). The mixture was cooled to —70 °C. Intermediate 3
(0.00824 mol) was added. The mixture was stirred at —70 °C for 1 hour and 30 minutes.
Intermediate 8 (0.0099 mol) was added. The mixture was stirred for 1 hour and 30

minutes. H,O was added. The mixture was extracted with CH,Cl,. The organic layer

was separated, dried (MgSOs), filtered, and the solvent was evaporated. The residue

(5.4 g) was purified by column chromatography over silica gel (eluent :

CH,Cly/cyclohexane 60/40 ; 15-40um). Two fractions were collected and the solvent

was evaporated. Yielding : 0.95g of intermediate 11 as diastereoisomer A (15%, M.P.:
171 °C, MH+ : 631, Rt: 11.24) and 0.83g of intermediate 12 as diastereoisomer B
(13%, MH+ : 631, Rt: 11.17).




Internmediate 12 (dia B) n-Butyl lithium (0.0075 nol)
was added at -20 Cto a solution of diisopropylam ne

W@ 200007083401 ) in THE (50 mM ). The m xture was PCDERW06/a64847
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-70 C. Internediate 3 5 (0.00824 nol) was added. The
m xture was stirred at -70 C for 1 hour and 30
mnutes. Internediate 8 (0.0099 nol) was added. The
m xture was stirred for 1 hour and 30 m nutes. H20
was added. The m xture was extracted with CH2Cl12. The
ogambe Apyer was separated, dried (MgSO4), filtered,

ang“:;gnggo E%n&@qe?yaporated The residue (5.4 g)
8 RARS um chr ggat ogr aphy over silica gel

ne 60/ 40 ; 15-40n).
N0

(eluent ; 10 C%ECJZ/cycIo Two
fractions were coll ected
evaporated. Yiel|ding :

di ast er eoi somef~ALASY%
11.24) and 0.83g o0
B (13% M+ : 631 ™R\

PCT/ EP2006/ 064847 - 40- Exé Preparati on of
intermediate 17 OH O/ \ N ernedi ate 17
Internmediate 9 (1.58 mol ), 2-furanboronic acid (2.69
mol ), Pd(PPh3)4 (0.158 Interivediape I7DIVE (30 ml ), MeOH (10
m) and K2C03 (1.6 nm) were heated under 5 m crowaves
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Br17@s a mixture of diastereoisomers (60/40) (41 %).

N 2007/ 014934

Example A8
a-1) Preparation of intermediates 13 and 14

Intermediate 13 (diastereoisomer A)
Intermediate 14 (diastercoisomer B)

1-Chloroethyl chloroformate (15 ml) was added at room temperature to a mixture of
intermediate 9 (0.0023 mol) in 1,2-dichloroethane (30 ml). The mixture was stirred at
80 °C for 1 hour. The solvent was evaporated. MeOH (15 ml) was added. The mixture
was stirred and refluxed for 30 minutes. The solvent was evaporated. The residue (*)
(1.49 g) was purified by column chromatography over silica gel (eluent :
CH,Cl,/MeOH/NH4OH 97/3/0.1; 15-40um). Two fractions were collected and the



Internedi ate 13 (di astereoi somer A) Internediate 14
(di astereoi soner B) 1-Chloroethyl chloroformate (15
worRgo7we®3fadded at roomtenperature to a m xt urBCOEP200&5064847

internmediate 9 (0.0023 nol) in 1, 2-dichl oroethane (30
m ). The m xture was stirred agt 80 C for 1 hour. The
sol vent was evaporated. MeOH (15 m) was added. The

m xture was stirred and refluxed for 30 mnutes. The
sol vent was evaporated. The residue (*) (1.49 g) was
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pr1 itate j% H% rggl ff and dried, yielding 0.1

> ?f@%ter(‘??ls‘?lﬂ?r ) até> 19 (di ast ereoi somer A) (M P.

: 204 C).The second residue (0.32 g) was crystallized
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i nternedi ates were prepared accordi ng to the above
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I's I ndi erne b separately.
gt er medi at ecodBTRREomalegigply ¢ver siligd was purified by
RREMEQIEND ChYl Rho WRPMYMEVE/NIBOH ca| | nternedi ate 26

gel (eluentf % 12/ H4 95/5/0.1; 15-40m. Two
fractions V\e9r 'o?I fge%“(e?‘éy' gl‘ﬁva téonssol vent was AO
evapor at ed. | Bere Npllegled|agd the@OIYﬂl’?t vgpsof | nt er medi at €

(di ast er eoi [sQupsray. (6% M+ 491) The second

resi due (0. zefl fr O BRNPERNTT ~
| nt er medi at 0\?5% Oé[%fﬁo\éalé%ﬁn% ) br eci

filtered off(daamdredrsomdrA} Weﬂ\ﬂrﬁﬁl a%.. 26 o
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(el uent: &Qﬁ%g{:wgl%%nﬁgﬂte 26/ 41 0. 1, 15 40n). Two

fractions _ _
(diastereoisomer B) (4%, M.P.: 197
°C).

Intermediate 27 | The residue (1.0 g) was purified by
and column chromatography over silica
Intermediate 28 | gel (eluent: CH,Cl,/MeOH/NH;OH
96/4/0.1; 15-40um). Two fractions
were collected and the solvent was
evaporated. Yield : 0.105 g of
intermediate 27 (diastereoisomer A) _ _ _

Intermediate 27 (diastereoisomer A)
(15%, MH+ : 539, Rt: 2.48) and 0.11 Intermediate 28 (diastereoisomer B)
g of intermediate 28 (diastereoisomer
B) (16%, M.P.: 222 °C).




were ~~NH 010- collected and the solvent was N 01
evaporated. Yield : 0.105 g of | ~ internediate 27
W@ 2i0a9148£0i soner A) Internedi ate 27 (di ast er eBCBEBPING6/064847
A (15% MH : 539, Rt: 2.48) and 0.11 Internedi ate
28 (di astereoi soner B) g of Aznter medi ate 28
(di astereoisoner B) (16% MP.% 222 C). WD 2007/ 014934
PCT/ EP2006/ 064847 -42 Intermedi ate 29 The resi due
(0.59) was purified by and colum chronnat ography over

Bidrinédate O eTmeéIQtqu()%Q) 98] prglegept :  £H2C12/ MeOH NHACH
97/ 3/ 0. 1; OH NH N~ I 11
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29( di ast er €loi ternediate 3 >
(di ast er eoi ‘Eﬂilﬁ?te%ﬁ the %eqFélﬂYvﬁi e 30 (¢l ast i s
pet9Ed.. Yieldt: €rliexkfate 31 The re

B) (22%
g) was puri 1hf%ﬂn&b{ate§f§‘€’dl{{s‘%€r nfeRgmey ography over|
silica Internedi ate 32 5] é uent” CH2C12/ MeOH NHAOH
~ 1 97/ 3/ 0. 124 oM HT THE) #HEt) RS wer & Brmigate 29(diastercoisomer A)
col | ect ed afnidtetrthalimoBy atidstapassonier By appr Rtetjdiatyjogfigptoreoisomer B)

0.10 g of N (gb%t }pedAﬁSe 31 (d| aster =oi430rrer A) (35%

I IIl et IIUUI al C

—MH—493)—and t
Ingrirnediete d b SHWPSI%C (Ol3ﬁ1géWﬁ%ﬂlif‘iteé bg2 (di ast er eoi soner
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b g et D FAEO BT B0 oi 11 &b 1t el el
34 gel (el ueh¥3/0.CHARDD/ M OHaMihOM ke
collected and the solvent was
evaporated. Yield : 0.10 g of
intermediate 31 (diastereoisomer A) |

(3 5%, MH+ : 493) and 0.04 g of Intermediate 31(diastereoisomer A)

Intermediate 32 (diastereoisomer B)

intermediate 32 (diastereoisomer B)
(14%, MH+ : 493).

Intermediate 33 | The residue (0.9 g) was purified by
and column chromatography over silica
Intermediate 34 | gel (eluent: CH,Cl,/MeOH/NH4sOH
98/2/0.1; 10um). Two fractions were
collected and the solvent was
evaporated. Yield : 0.09 g of
intermediate 33 (diastereoisomer A)
(15%, MH+ : 477, Rt: 5.56) and 0.08 Intermediate 33 (diastereoisomer A)

Intermediate 34 (diastereoisomer B)

g of intermediate 34 (diastereoisomer
B) (13%, MH+ : 477, Rt: 5.27).




98/2/0.1; 10m. Two fractions were OH NH coll ected
and the sol vent was evaporated. Yield : 0.09 g of N
WO paogored at e 33 (di astereoi somer A) ~I (15% REREP2006/064847
477, Rt: 5.56) and 0.08 Internedi ate 33
(di astereoi soner A) Inter rredzgat e 34 (diastereoisoner
B) g of internediate 34 (diaStereoisoner B) (13%
MH+: 477, Rt: 5.27). WD 2007/ 014934 PCT/ EP2006/ 064847

-43 Internediate 35 The residue (0.45 g) was purified
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98/ 2/0.1; 15ntkamdiatd 3o (dissecédiwnsr By were col | ected and

the sol vent E{ Nf§29 evapor at ed. Y eld : 0.08 g of

Hterrediat WL ast CI €OTSOirer A 50—MH+——575;

IRtermegligigp7
gdof inter

it AShEL 59!

nT:heGefO@lel (A8 ehwds nltré’leg’py( d
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98/2/0.1; 15-40um). Two fractions
were collected and the solvent was
evaporated. Yield : 0.08 g of
intermediate 37 (diastereoisomer A)
(15%, MH+ : 575, Rt: 6.70) and 0.06
g of intermediate 38 (diastereoisomer
B) (12%, MH+ : 575).

ast er eoi soner A)
I nt er redi at e @88
575) .

Intermediate 37 (diastereoisomer A)
Intermediate 38 (diastereoisomer B)

Intermediate 39

The residue (0.92 g) was purified by
column chromatography over silica
gel (eluent: CH,Cl,/MeOH 95/5; 15-
40um). The pure fractions were
collected and the solvent was
evaporated. Yielding : 0.4g of
intermediate 39 (diastereoisomer A)
(56%, MH+ : 541).

Intermediate 40

The residue (0.49 g) was purified by
column chromatography over silica
gel (eluent: CH,Cl,/MeOH/NH4;OH
96/4/0.1; 15-40um). The pure
fractions were collected and the
solvent was evaporated. Yielding :
0.265g of intermediate 40
(diastereoisomer B) (66%, MH+ :

Intermediate 40 (diastereoisomer B)

541).
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Internmedi ate 39 The residue (0.92 g) was purified by
col umm chromat ogr aphy over silica gel (eluent:
40m . ACIEEP29P€064847
fractions were collected and the solvent was N/ F
evaporated. Yielding : 0.4g %i nt er nedi ate 39
(di astereoi soner A) F (56% 541). Internedi ate
39 (diastereoisoner A) Internediate 40 The residue
(0.49 g) was purified by colum chromatography over
silica gel (eluent: CH2C12/ MeOH NHAOH OH H 96/ 4/0. 1;
15- e B ractions were collected and the
v 08l S Rosh Bl Yerding 1 0. 2659 of
|ntermad| ate 40 F (di astereoj er B) (66% M
Internmedi ate 40 (di astereoiso B) 541). WO
2007/ 014934 PCT/ EP2006/ 064847 |- 44,4~ 2] Preparation of
i nternedi ates 15 anér B NENHN | nt er medi at e
15 (Al') Internediate ernedi ate 13
(di ast er eoi soner A) (0.97g)\7Ax by chiral
chromat ography over silica gell 100%
ethanol). Two fractions were colleCted and the sol vent
was evaporated. Yield : 0.420 g of internediate 15
(enantionmer Al) (MP.: 16intamnediagiptAl541) and 0. 397g of
internmediate 16 (enanti on@?e“?@)ate(liﬂ@ 158 C, M+
541).

Intermediate 13 (diastereoisomer A) (0.9 g) was purified by chiral chromatography

over silica gel (eluent : 100% ethanol). Two fractions were collected and the solvent
was evaporated. Yield : 0.420 g of intermediate 15 (enantiomer A1) (M.P.: 161 °C,
MH+ : 541) and 0.397g of intermediate 16 (enantiomer A2) (M.P.: 158 °C, MH+ :
541).

a-3) Preparation of intermediates 44 and 45

Intermediate 44 (dia A)
Intermediate 45 (dia B)

A mixture of intermediate 43 (prepared according to A6.a) (1.5 g, 2.62 mol),
ammonium formate (0.83 g, 0.013 mol) and palladium on charcoal (10%, 1.5 g) in
methanol (30 ml) was heated under reflux for 1 hour. The mixture was cooled and
filtered on a short pad of celite. Water was added. The organic layer was extracted
with ethyl acetate, separated, dried (MgSOy), filtered, and the solvent was evaporated.
The residue (1.3 g) was purified by column chromatography over silica gel (eluent:
MeOH/AcNH4: 60/40, kromasil Cis, 5 um) The pure fractions were collected and the
solvent was evaporated yielding two fractions. Yield : 0.14 g of intermediate 44 as



10 a-3) Preparation of internediates 44 and 45 OH H
M- OO Internediate 44 (dia A) Internediate 45 (dia

W@R00A0rd934 ur e of intermedi ate 43 (prepared accRCTEPZPOE/ 64847
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15
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A6.a) (1.5 g, 2.62 nol), amoniumformate (0.83 g,
0.013 nol) and pal | adi um on c%arcoal (10% 1.5 ¢g) in
met hanol (30 ml) was heated uhder reflux for 1 hour.
The m xture was cooled and 15 filtered on a short pad
of celite. Water was added. The organic |ayer was

eﬁds@edo@amemt(mz%tmw 081 alde. 2seprnRbediiateltd &ldiastereoisomer

| and the sol vent was evapor at ed.
The %%Nﬁjjé % I’)3 g) was purified by colum

chr omat ogr aphy over silica gel (eluent: MOH AcCNH4:

GijﬁlQl 1elga(9amasil Cs, 5nm The pure fractions were
§|I ed ? g 8gl vent was evaporated yielding two
f éi%pcafaé]ﬁgo ‘Weé]ina tege14 g of mterrrgi ate 44 as WO
4 tereoi soner A
(12% NH+ : 403) and 0. 26 iﬁt/er‘ﬂéil ate 45 as
di astereoi soner B (22% Z 403~ Exarrpl e A9
Preparati on of |nterrred|ate 1810 ~ HN N--\ OBr
F N OF InterEdjabe T8,5 ¥ ure of the
internmedi ate 39 prg rRQ to exanple A8.a-1)
(0.0002 nol) and COf (O 0003 ¢ in THE (7 M) was
stirred and refluxed for 2 hour, poured out into H20
and extracted with CH2Cl2. The organic |ayer was
separated, dried (MJSHA),meedriedidicised, and t he sol vent
was evaporated. Yield: 0.15 g of intermediate 18 10
(di ast ereoi sonmer A) (84%.
A mixture of the intermediate 39 prepared according to example A8.a-1) (0.0002 mol)
and CDI (0.0003 mol) in THF (7 ml) was stirred and refluxed for 2 hours, poured out

into H,O and extracted with CH,Cl,. The organic layer was separated, dried (MgSOy),

filtered, and the solvent was evaporated. Yield: 0.15 g of intermediate 18
(diastereoisomer A) (84%).

B. Preparation of the compounds

Example Bl
Preparation of compound 1

Compound 1

A mixture of intermediate 13 (prepared according to example A8.a-1) (0.00009 mol)
and paraformaldehyde (0.0001 mol) in toluene (5 ml) was stirred at 80 °C. The mixture
was evaporated. The residue (*) was purified by column chromatography over silica gel
(eluent : CH,Cl,/MeOH 99/1 ; 15-40 wm). The pure fractions were collected and the
solvent was evaporated. Yield: 0.025 g of compound 1 (diastereoisomer A) (49%,
M.P.: 112 °C).



B. Preparation of the conpounds Exanple B 1
Preparation of conpound 1 ON  Br N Conpound 1 15 A

WOorRoorMt43of i ntermedi ate 13 (prepared accor di NRCT/BP2006/064847

5

exanple A8.a-1) (0.00009 nol) and parafornal dehyde
(0.000 1 nol) in toluene (5 was stirred at 80 C
The mixture was evaporated. The residue (*) was
purified by colum chromatography over silica ge
(eluent : CH2C12/ MeCH 99/1 ; 15-40 m). The pure
fractions were collected and the solvent was

e APIB1 8 Soodhel Ve 60 s R M o e
200mfigieg 34 theCHidepZ 06 08484 Tf diffagntHyim Hwishgyecdprpdedds
wenAnpfRRared according to the above procedure. The
purification of the residue (*) is indicated if

diffarant fraoamtha ahava.docecri had niri ficati Aan [
cH———efeiit— ot e—anoVe-—GesSct 6 tH—+—+—1-Gcat+1+-o6h——

it DL

Q"N Conppound 2 0.068 g of diagtereoisonmer A
MH+: 551, Rt: 4.98) NO 1 Conpoun
(di astereoifsoner A) O'N Conpound 3
di ast er eoi sjoimess Lolias{Déiddmeviat: |50

IGompowmshdhound .3, (\Gi-aster Qi r|A) O‘N.
0.08 g of di 9 Pa oA RRUSATE'

Rt: 5.83) NO

0.11 g of diastereoisomer A
Compound 3

(98 %, MH+: 509, Rt: 6.48)

0.08 g of diastereoisomer A
Compound 4

(80 %, MH+: 505, Rt: 5.83)

0.082 g of diastereoisomer A
Compound 5

(100 %, MH+: 489, Rt: 3.70)

Compound 5 (diastereoisomer A)




1 Conpound 4 (diastereoisoner A) O'N

0.082 g of diastereoisoner A (100 %

W 200014930

2007/ 014934
0.082 g of

111
PCT/ EP2006/ 064847
di ast ereoi soner A

Compound 5
MH+: 489, Rt:

Compound 6
M+ 541, Rt:

4.15) 0 Co nound 6 diastereol’'soner A) The residue was

purified by
(eluent: CH

col utm chr omat ogr aphy over
15-40 O N

a2/ MeCH 99/1;

silica gel

Br _ Conpound 7

Compound 5 (di ast ereoi somer AYCTNEP2006/064847
-47 O'N
(89 %

m . The pur
was N O/

di astereoi s
(di ast er eoi
¢ opfpothBSt e
Conpound 8
g of diaste

e fractions were coll e
evaporated. Yield: 0.(
oner B (71% MP. Conr

S 108.0).

PO hnstrischisn g
dﬁa§téﬂﬁblﬁﬁnﬁr45ﬁ)CY\
reoi somer B (61 %

VHH:

bct ed

and the g

Compound 7

The residue was purified by
column chromatography over
silica gel (eluent:
CH,Cl,/MeOH 99/1; 15-40
pum). The pure fractions were
collected and the solvent was
evaporated. Yield: 0.036 g of
diastereoisomer B (71%, M.P.
: 108 °C).

Compound 8

0.045 g of diastereoisomer B
(88 %, M.P.: 168 °C)

Compound 9

0.077 g of diastereoisomer B
(61 %, MH+: 551, Rt: 4.65).

Compound 10

0.040 g of diastereoisomer B
(100 %, MH+: 505, Rt: 5.88).

Compound 10 (diastereoisomer B)




1 Conpound 9 di astereoi soner B) ON  Conpound 10

0.040 g of diastereoisoner Bi0O (100 % M+H: 505, Rt:
WG2@3)14988 0 1 Conpound 10 di astereoi soner B)PGNIEP2006/064847
2007/ 014934 PCT/ EP2006/ 064847 -48 O N  Conpound 11
0. 044 g of diastereoisomer 8648?2 % M+ 489, Rt:
3.7). NO |11l Conpound 11 ast ereoi soner B) O™N
Compound 12 0.12 g of diastereoisoner B 0O (98 % Mi+:
541, Rt: 3.97). NQ 1 Conpound 12 (diastercoisoner

B) G 0.034 g of diastereoi soner
13\ \ (90 % MH: 587, Rt: 5.93
(diastercoijsoner B) C 0.026 g ¢

N Br Conpoyg& g2 &f diasge%eo%o%ier M P.
Compound 11
(72 %, MH+: 489, Rt: 3.7).

0.12 g of diasterecoisomer B

Compound 12
(98 %, MH+: 541, Rt: 3.97).

0.034 g of diastereoisomer B

Compound 13
(90 %, MH+: 587, Rt: 5.93).

0.026 g of diastereoisomer A

Compound 21 o
(40 %, M.P.201°C).

Compound 21 (diastereoisomer A)




Compound 21 di astereoi somer A) WO 2007/ 014934
PCT/ EP2006/ 064847 -49- Exanple B2 Preparation of

waeowpow 14 / O'N  ClL N O Conpound 14 A m RETER2006/064847
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i nternedi ate 30 (di astereoi soner B prepared according
to exanple A8.a- 1) (0.00009 ) and par af or mal dehyde
(0.0001 nol) in toluene (5 ) was stirred at 5 80 C
The m xture was evaporated. The residue was purified
by col um chromat ography over silica gel (eluent:
ChedleOH 99/ 1; 15-40 m. The pure fractions were

col,l ect the vent was evaporated. The residue
¥T?amgm1€gﬁwl m%gﬁtrystalllzeo from di et hyl ether.

The precipitate was filtered of and dried. Yield
0.033 g of compound 14 (di astekeg¥soner B (33% MP.:
189 C). 10 Exanple B3 a) Prepara kﬁ”\gf'conpound 15 /
ON\ 1 Cl ~~/ N GLCos ‘

conmpound 3 (di astereois
exanpl e Bl) (0.1mol) 2
acetone (2 m) was stirred at 2
2.5 hours. The precipitate was filtered, washed with
acetone and dried. Yiel@mpoid 331 g conmpound 15

(di astereoi soner A) (48% MP.: 211 C) WD 2007/014934
PCT/ EP2006/ 064847 -50 Fol | owi ng conpound was prepared
acdcowdig @f t'néertnh@ia‘rgrSQ\(ﬁng}gre@iﬁ@@@"g?upl@pared according to example A8.a-

1) (0.00009 mol) and paraformaldehyde (0.0001 mol) in toluene (5 ml) was stirred at
80 °C. The mixture was evaporated. The residue was purified by column
chromatography over silica gel (eluent: CH,Cl,/MeOH 99/1; 15-40 wm). The pure
fractions were collected and the solvent was evaporated. The residue (0.11 g, 100%)

was crystallized from diethyl ether. The precipitate was filtered off and dried. Yield :
0.033 g of compound 14 (diastereoisomer B ) (33%, M.P.: 189 °C).

Example B3
a) Preparation of compound 15

Compound 15

A mixture of compound 3 (diastereoisomer A prepared according to example B1)
(0.1mmol) and iodomethane (0.1 mmol) in acetone (2 ml) was stirred at room
temperature for 2.5 hours. The precipitate was filtered, washed with acetone and dried.
Yield : 0.031 g compound 15 (diastereoisomer A ) (48%, M.P.: 211 °C)
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O N+  Conpound 16 0.046 g of di astereoi soner
N O Conpound 16 (di astercoi soner
ON+ 1- Br / N ELT/EP2006/064847

M P.:

195 O).
wee@pat#s4 on of conpound 17 /

B)

Compound 17 A m xture of conpound 1 (0.139nmol) and
i odonet hane (0.139mmol ) in acgfone 5 (3ml) was stirred

at roomtenperature for 3 hours.

The precipitate was

filtered, washed wth diethylether and acetone and

dried. Yield :

0. 060 g of compound 17

( Fods BipReMB ORIwaA)prdpbRUncddriing 2AREDreviodd hrowbdug::

B (71 C1

b)

LAY Ily

conmpound 19 (di astereoi soner
b) Preparation of compound 17

Compound 17

donpound was[ pr epar ed according to thE previous

drocedure: /| ON + 1 Conpound 18 0{076 g of

di astereoi sofrer B (96 % Br MP.: 228|C). nd_ _ 1
I|S (diastercpi somer B) 10 WO 2007/01#934

R /EPZO(S)% 0p@84(rg of GasteregispasFal7at’v.on 0

QNEPOBPE N O Mp - und 19 A mixture of

({0. 139mmol ) @and i odoet hane (0.209nmmol ) in acetdne ©

(I3M) was stirred at roomtenperature for 24 hourks

The precipitpte was filtered, washed with . .
ethytetherland—acetone—and—dried—Y e gompogddgiayerggsomer B)

A mixture of compound 1 (0.139mmol) and iodomethane (0.139mmol) in acetone

(3ml) was stirred at room temperature for 3 hours. The precipitate was filtered, washed
with diethylether and acetone and dried. Yield : 0.060 g of compound 17

(diastereoisomer

A) (76%; M.P. 245°C).

Following compound was prepared according to the previous procedure:

Compound 18

0.076 g of diastereoisomer B (96 %,
M.P.: 228 °C).

Compound 18 (diastereoisomer B)




5A) (94% MP. 236C). Foll ow ng conmpound was prepared

according to the previous procedure:

O*N+  Conpound 20

wWQ208814930f di astereoi somer B (80 % Br M P.: RABEE)06/064847
O ~ Conpound 20 (di astercoi soner B)
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met hods 10 The mass of the co

C. Analytica

ounds was recorded with

LCMS (liquid chromatography Ss spectronetry). Three
nmet hods were used which are described bel ow. The data

are

gathered in Table 1 below. LCVS-nethod 1 15 LCMS

angj} pepfatwasoreampod 1out (el ectrospray ionization in
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4.6 x 150 mm) with a flow rate~ed

nobi | e phases (nobi |
acetate + 40% acet oni't
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t
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m nut es.
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un a gradient condition fr@h12
0 100% B in 4 mnutes, 100% B

m 100 to 900 amu) on
Mont ljucon, FRL 5 m

m nute. Two

§:<5mV1 anmoni um
ic acid (2m/1);

enpl oyed to
A for 1 mnute
nutes to 100 %

and reequilibrate Mﬁth 100 % A for 2
WO 2007/ 014934 PCT/ EP2006/ 064847 -52-

LCVS- met hod 2 LCMVB anal ysi‘™p&8d Carri ed out
(el ectrospray ionization in both positive and negative

( UhSeek: oﬂwﬁp&ﬁé@ no. '1‘991&?1@1%14(9@&)6%31&@@@2@&&01?& a’éetone (3ml)

K | |
SR A Gopr e B T e g o e wseea with
Twietiméshdrand hatas afiddbéd. eYipldadd) 7A.g B50mBo BN A disiercoipomer

ag@t(ag%

NM.BO%agetonitrile + 35% formc acid (2ml/1);

mobi 1 e phase B: '100% acetonitrile) were enployed to
run a gradient condition from100 %A for 1 mnute to
100% Bingvohpoinduta preph 0% @rdihg & thé bewionapecafurel. 2

nN—">30 WO

1/ mnute fof 4 mnutes to 100 % A at

m nutes, apd 10 reequilibrate with
inute. LCMSt nethod 3 LCVS anal ysis w
el ectrospray ionization in both@gosw

dp0-88xaAf digslsritAMB® 8 ‘2.
W@ﬂ%g@ CIl. Iunms(d(%st ers,

0. 8ml/ m nu

Compound 20 (diastereoisomer B)

C. Analvtical methods

The mass of the compounds was recorded with LCMS (liquid chromatography mass

spectrometry). Three methods were used which are described below. The data are

gathered in Table 1 below.

LCMS-method 1

LCMS analysis was carried out (electrospray ionization

mode from 100 to 900 amu) on a Kromasil C18 column

in positive mode, scanning
(Interchim, Montlugon, FR; 5

um, 4.6 x 150 mm) with a flow rate of 1 ml/minute. Two mobile phases (mobile phase
A:30% 6.5mM ammonium acetate + 40% acetonitrile + 30% formic acid (2Zml/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 for 5 minutes to 100 % A in 3

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




15 MIlford USA; 3.5 m 4.6 x 100 mm) with a flowrate
of 0.8 mM/mnute. Two nobile phases (nobile phase A

WG 70814684V anmoni um acet ate + 30% acet oni tri | ePGT/BB2I06/064847
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20

formc acid (2nl/1); nobile phase B: 100%
acetonitrile) were enpl oyed t% run a gradient
condition from 100 % A for nute to 100% B in 4
m nutes, 100%B at a flowrate of 1.2 mM/mnute for 4
mnutes to 100 % A at 0.8nml/mnute in 3 mnutes, and
20 reequilibrate with 100 % A for 1.5 mnute. Table 1
LC%@ arent peak LCM5- No. nethod Internediate 11 1
l'%‘ETﬂ‘E‘Cﬁ‘E&‘E‘lZ 1 Internmediate 27 3 Internediate 33
1 LM} enalysdhi wizsecagipd but (clacpspesyi lanieat®n iBbotiTppgioneragid Zegative
Qilél ?1836 gcamgg Mgl@ g% /2000 QHRAK Emasil @wmﬁﬁm(lﬁtef%mm
@ FLER 065h S B SOLRIF of DY s R Thobile
12h&ses @)m)blphaiselﬁs 33YPlhamMenhogivnakcersatpdiesicetonitrile + 35%
PreRat ?51% ?ﬂnlﬂf n%?t ltE %ﬁés@lB SIU@J@%Qe?blﬁﬂﬁe)fv%e employed to run a
Slé?gd?e%t Iconldltlonyfrome 100 %gA for 1 minute to 100% B in 4 minutes, 100% B at a
flow rate of 1.2 ml/minute for 4 minutes to 100 % A at 0.8ml/minute in 3 minutes, and

reequilibrate with 100 % A for 1.5 minute.

LCMS-method 3

LCMS analysis was carried out (electrospray ionization in both positive and negative

(pulsed) mode scanning from 100 to 1000 amu) on a Sunfire C18 column (Waters,
Millford USA; 3.5 um, 4.6 x 100 mm) with a flow rate of 0.8 ml/minute. Two mobile
phases (mobile phase A: 35% 6.5mM ammonium acetate + 30% acetonitrile + 35%
formic acid (2ml/l); 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 at a
flow rate of 1.2 ml/minute for 4 minutes to 100 % A at 0.8ml/minute in 3 minutes, and
reequilibrate with 100 % A for 1.5 minute.

Table 1 : LCMS parent peak

LCMS-
method

No.

Intermediate 11 1

Intermediate 12

Intermediate 27

Intermediate 33

Intermediate 34

Intermediate 37

Compound 3

Compound 4

Compound 5

1
3
1
1
3
Compound 2 3
2
2
3
3

Compound 6




The bacteria used in this study were grown overni ght
in flasks containing 100 mMl 5 Mueller-H nton Broth

W@ Beeoote3dDi cki nson - cat. no. 275730) in steriPEI/EP2006/064847
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de-ionized water, wth shaking, at 37 C. Stocks (0.5
m /tube) were stored at -70 until use. Bacteria
titrations were perforned in mcrotiter plates and
colony formng units (CFUs) were determned. In
general, an inoculumlevel of approximtely 100 CFUs
was|used for sUyscemist bji | i ty testing. 10 Anti

bact &pi al Suscepti bi Iéty testing: 1CO0 determ nation
M cfetitre p!atz‘mt‘h Fl at-bottom sterile 96-well
pl agCowopawney ot i fer Pl ates were filled with 180 | of
st ef phfpoufl@iPni zed yater, supplemented with 0.25 %
BSA—Subseqguenttry,—stoctk solutions (7.8 x 15 final

t est Cempahll at il on)3 of |conpounds were added in 45 |
vol Jﬂﬁﬁpduﬁdpp| umm 23 Sefial five-fold dilutions (45 |
in &fsre Hnade dirlectly in the mcrotiter plates
fro.vom%.uﬂ'.... 2 ~baeH col um 11. Untreated control
sanples with (colum 1) and wi thout (colum 12)

| PG YRE & xhAskyded in each mcrotiter plate.

Deendln on the Dbacteria roximately 10 to
r @#‘Lﬂ’{%‘r" Aperter ’%s”ﬂéfdaf’éf‘f@’ Fieriféli’ff”l/pl‘ﬁ’ {et6e:20 TCl D50),

[ rTha begtnimnmsed in thBBtdy iwer2gr8xn Muerhigbt in Hiasksaontamatghl 00 ml

ngx%éllﬂﬁ} -HRGh gf{%euan flj EgnsroEV\’%atAnJ 97@30?%105?@9}16 &é)loﬂ[zgd water,

e sane_V di um w't
nasthatdane b3 t - pirke @-3 mU/REH were storgd athd Cupit piss Bacteria
V\Bi’[ﬁtldnm@ttbapﬁﬁarﬁléd 317rﬁicro‘twafr pBdeshandr solomdfermiag NOITECFUS) were

atd@%ﬁﬁfﬂg& % ééﬂ% ?(5 m& ﬂx\?p?ﬁ%& 1@\4%# Yo a&QUS was used for

nuous  vent |ncubat I on
OrsCERIPIY desting. nocul ation, the bacterial growth 25 was
quantitated fluoronetri cal | y. Therefore resazurin (0.6

ngy s added. i .vol f 201 to all wells 3

ottt Sy i s e frtres wer e

r dicragiiis@lc@dassaxer ni ght . A change in col our from bl ue

]E lcmlbraﬁomngérg@b@%n BeisQE kbt plRachge | 'ﬁ;ﬁed Wig 180 ul of sterile
uor escence wa contr

DR ERERaRET e esh g el £ BB Sufeollich iy sk solgtions (7.8 x

welinel teﬂgbhpenﬂratﬁ)al)oﬂm@nuinchwvm@sd ondSnalwelvermg tithcadimb 90Serial

SQiV@ rﬁ)ldgls ﬁnoésQ!i? 1H 1'86] 23%% B@d@&mcﬁy ﬁ'fjthp}{nérgtﬁer plates from

nﬁloun was cal cul at accord WD 2007/ 014934
pw2b0arass 48lmn Lis Mndealpd ‘é?”&mh\?ﬁfl%f‘&émhr(ﬁ%luin@éé and without
Qxcﬂﬁlﬁﬁ $2dnoduling vete) indlagedde kichaticasitel bted Méfending on the

BB 5 aoBRORARL L0 68 pBARURL AL AT T
MTEIBSYainreolymeral HOril ime-8¢ %@Hﬁtﬂ@tqn&ﬁoth dredpit ayapiaddpd to
99h&roR N BIH ie@Eepoolas | 2rThalsame volume of broth medium without

mmoculum was added to column 12 in row A to H. The cultures were incubated at 37°C

for 24 hours under a normal atmosphere (incubator with open air valve and continuous
ventilation). At the end of incubation, one day after inoculation, the bacterial growth
was quantitated fluorometrically. Therefore resazurin (0.6 mg/ml) was added in a
volume of 20 ul to all wells 3 hours after inoculation, and the plates were re-incubated
overnight. A change in colour from blue to pink indicated the growth of bacteria.

The fluorescence was read in a computer-controlled fluorometer (Cytofluor
Biosearch) at an excitation wavelength of 530 nm and an emission wavelength of 590
nm. The % growth inhibition achieved by the compounds was calculated according to



growt h) can be determ ned by perform ng the standard
Agar dilution nethod according to NCCLS standards*
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CGinical |aboratory standard institute. 2005. Methods

for dilution Antim crobial susceptibility tests for

bacteria that grows Aerobical @ approved standard

-sixth edition 10 Time kill assays Bactericidal or

bacteriostatic activity of the conpounds may be
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MAdre &l 454on agar. The plates are incubated at 37 C
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agents. Antimicrob. Agents Chemother. 40, 839-845 (1996).

Determination of cellular ATP levels

In order to analyse the change in the total cellular ATP concentration ( using ATP
bioluminescence Kit, Roche), assays are carried out by growing a culture of S. aureus
(ATCC29213) stock in 100 ml Mueller Hinton flasks and incubate in a shaker-
incubator for 24 hrs at 37 °C (300 rpm). Measure OD4os nm and calculate the CFU/ml.

Dilute the cultures to 1 x 10° CFU/ml (final concentration for ATP measurement: 1 x
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PCT/ EP2006/ 064847 -58- CLAIMS 1. Use of a conpound

wo eno7obhe34ranuf act ure of a nedi canent for the trPEHEPING/064847

of a bacterial infection, saigl conpound being a
conpound of Forrmula (la) and (1b) (R5)r (R1)P\ Rs
ZNR (la) NR R3 (R5)r (RI)PRs O-Z-N-R4 \\ \ (Ib)
R3 R8 R~ 5 a pharnaceutically acceptable acid or
lGIsgMgIdi ti on salt thereof, a quaternary am ne

t.hereqgf . a sterepchem cal l.y. isoperic.for hereof, a
Lol EoRBpi e Plaraugr RFE piedicafish. fof Risfigpméh of o
whe beé¢taridtinfestidny daid gempourad beinghatampdund, of Fpemuala (Ia) and (Ib)
hydroxy, Ar, Het, alkyl, alkyloxy, alkylthio,
al kyl oxyal kyl , al kyl t hi oal @g% Ar-al kyl or di (Ar)al kyl
; 10 p is an integer equal 1, 2, 3 or 4; R is
hydr ogen, hydroxy, nerc hyé, al kyl oxy,
al kyl oxyal kyl oxy, al kyft#¥p, Y nono or
of formula wherein Y is
; Be<is al kyl, Ar, Ar-alkyl,
Het or Het-al kyL; i 5 hy r&gen,(la)l kyl or benzyl;

i \ kyl . hydroxy, Ar, alkyl,
| kygoxyal kyl , al kyl t hi oal kyl ,
r2 or WO 2007/ 014934

al kyl oxy, al ky tDL
Ar-al kyl or di(
PCT/ EP2006/ 064847 -59

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

R! is hydrogen, halo, haloalkyl, cyano, hydroxy, Ar, Het, alkyl, alkyloxy,
alkylthio, alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl ;

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

R’ is hydrogen, hydroxy, mercapto, alkyloxy, alkyloxyalkyloxy, alkylthio,

o N ﬁ
Y
mono or di(alkyl)amino or a radical of formula K/ wherein Y is

CH,, O, S, NH or N-alkyl ;

R? is alkyl, Ar, Ar-alkyl, Het or Het-alkyl;
R* is hydrogen, alkyl or benzyl;
R’ is hydrogen, halo, haloalkyl, hydroxy, Ar, alkyl, alkyloxy, alkylthio,

alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl ; or
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two vicinal R5 radicals may be taken together to form
together with the phenyl ring to which they are

wa@tdoaohoed a naphthyl; r is an integer equal toPAT/ER2008064847

4 or 5; and R6 is hydrogen,_sql kyl, Ar or Het ; 5 R

I's hydrogen or alkyl ; R8 is oxo ; or R7 and R8

together formthe radical -CH=CH-N=; Z is CH2 or

C(=0; alkyl is a straight or branched saturated

hydiwe &idixﬁill R? aatlicand mhjabe ekeh tapathbr foofobm tdddtic mtithrthe phenyl ring

atons ; u ate drocar bon radi cal
havi ng froF‘ﬂ ‘gh{cg%ﬂeé’ a&%?@%’ﬁ? %?8% tﬂ% is acyclic
sat ur at ed fsyairiotegelspaltadi, 223, 4Im\ﬂ,ragldfrom 3 to 6

car pen ato?ha%}(}% ngtgr fpltefal ght or branched

saturated lca having from1 to 6
car Fon at o#shy: %‘FéroélaHFYbach carbon atom can be
opt igdnal | yjssadestdrt uted with hydroxy, al kyl oxy or oxo;

g h I I h f
ohe e RS e R s il c?ﬂﬁaﬁygmgpﬁt Ayl
eaclZ opti ofsaCHyosQp<);tuted with 1, 2 or
R e e hy&gsagsma IR ELERLET 1o 6

from ,
nono- or canban Ripirssrrion ds a @Iqhylsatumdﬂmdxgdarbml tagicehhaying from 3 to
hal oal kyleQX¥on GRIAOXN is a%#'éﬁél ﬁﬂ&@& Hﬁﬁ%éarbon radical having from 3

am nocar bonyl, norpholin
di al kyl aff 6 S%rb% ams aﬂaﬂpﬁi tpa sgalﬁbh@rarénqhed pripateddydresarbon
sel ect ed r{dighavifg GoMUPt0d carbbPAEMHA YihieRi badihfwirbon atom can be

di I d I f I,
PPer o Bblonsttoh bl BEL RSB kb pebns, e
| sotAri azd ayhommycledyeleyted from thei gloupy/of, phepyly aaphthyl, aeanhphthyl,
pyri dazi gyl, %&foPe?ph*&Iﬁy hgppcﬁ}aﬁ&%ﬁys‘ﬁllnﬁeéﬁ)!tﬁqt g%ﬁ sBb8tituents,

t he group ui’no IU{ g
benzi ni dsmh %IdbStltb@ﬁzléﬂ@aQ epily S@eq’@d fowdhe roup of hydroxy, halo,

benzot hi @?:QJOY hltrobﬁﬁﬁios ﬁfohbﬁa&ilavl kylaRERZ afky1, fhau)hlkyl alkyloxy,
benzot hi 4] di’ oxi

benzo[ 1, g]‘]éi"]&él’% carb ‘E%‘(LH‘ PI‘ %‘Hﬂm% 912~}I1s| rgorpholinyl and

heterocyedoelorrat)/d@]ntylaﬁﬁﬂddapbobylsubst|tut ed on a carbon
bst tu each substituent

"t g RadfliE hedRe TR S SE P Rine Blas
hydr oxy, Naphepbxypipeddiyytlopiperiditnd] pyrsolgl, pytazolit, umrdazolyl furanyl,
sel ect edy }{lﬁl‘gm &:{Agol { %Raﬁﬁ 1f AH0h bR, ig&hﬁm@k ggﬁﬁﬁﬁyﬁﬁ%midinyl

i odo and lsasfal
sat ur at e@yiegayburd midaziamk enp bmvh%@ewrp@yﬁlqselected from the group

of quinolinyl, quinoxalinyl, indolyl, benzimidazolyl, benzoxazolyl,

benzisoxazolyl, benzothiazolyl, benzisothiazolyl, benzofuranyl,
benzothienyl, 2,3-dihydro-
benzo[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 ;
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 hydrocarbon radical having from 1 to 6 carbon atoms;
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to 6 carbon atons or a cyclic saturated hydrocarbon
radi cal having 35 from3 to 6 carbon atons or a cyclic

waadoanaed hydrocar bon radi cal having from 3 POI/BP2006/064847

carbon atons attached to a sL&%ight or branched
saturated hydrocarbon radical having from1l to 6
carbon atons; WO 2007/014934 PCT/ EP2006/ 064847 -60
wherein one or nore carbon atons are substituted with
one or nore whatetn GieddRhome catbiod @tbnisuat siibeittiedwith oAé or more
infection is qﬂh?r than a Mycobacterial infection. 5
2. Use accora B claim1 wherein RL is hydr ogen,

hal provided thisttthe hdtdtgrial infectlolnyi$ othyr thas a Mjgmbacteninl dinfactiano
claim2 wherein Rl is halo. 4. Use according to any
one of the preceding clains , wherein p is equal to

20 Fsepgeordiag o glaig t@%y%m%hsﬁkogqaehqip,e%akhglﬂml ar aikyloxy.
wherein R2 is al kyl oxy. 6. Use according to any one of
t.he recedln cl aj er.ei i I S napht hyl or

Ihone SCaaRE PR M EnBo T ited with 3 or 2
substi tuents. 15 7. Use according to any one of the

re [ r a e r di ng
o ° 15 e SR R DT e Rt il s G011,
hydrogen or halo. 20 9. Use according to any one of
tshe ng
Co any %?,‘ﬁ%ﬂ%? R T I Rileding Qs Mo S8 JBRRGIRY
hydr ogen. Use accordlng to any one of the

B eqhd la&ﬂ)riﬁﬂng\ It(STSnyMSl% Sfithe ﬁteb&hﬁ%‘aami’ﬁwﬁelﬁemlls Gi\leqlaphthyl or
accaordi ng ne o i ng clains erein
£ he Ph et opionalty SusistifvBh 52 B 157 boe
according to claim1 wherein RL is hydrogen; hal o;

| k VA I | or
ety 2Clordhe by 56 |rind e Oltns W) ARG
R4 is al kyl; R5 i's hydrogen or halo; R6 is hydrogen;

31y s@'ﬁ'@cor&ﬁg 10858 SR ?&céd?ngaélﬁm%'\ﬁhé}@mtﬁﬁ‘%s hydrogen or halo.
preceding claims "wherein the bacterial infection is

an infection with a grampositive bacterium 35 WO
200Ts0 24&hedinp4d AP0 tREPRdeting 8dims wherein r is 1.

10. Use according to any one of the preceding claims wherein R is hydrogen.
11. Use according to any one of the preceding claims wherein Z is CH,.

12. Use according to any one of the preceding claims wherein the compound is a
compound of Formula (Ta).

13. Use according to claim 1 wherein R is hydrogen; halo; alkyl; Ar or Het; R%is
alkyloxy; R? is naphthyl or phenyl, each optionally substituted with 1 or 2 halo; R*
is alkyl; R’ is hydrogen or halo; R® is hydrogen; Z is CH,.

14. Use according to any one of the preceding claims wherein the bacterial infection is
an infection with a gram-positive bacterium.
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15. A conbination of (a) a conpound of Fornula (la) or
(I'b) as defined in any one of <clains 1 to 13, and (b)

wor®7014980r € ot her anti bacterial agents provi dedr/EPBEDG6/064847

the one or nore other antibagierial agents are other

than antinycobacterial agents. 5 16. A pharnaceuti cal
conposition conprising a pharmaceutically acceptable
carrier and, as active ingredient, a therapeutically

aff Q’Cédrﬂl&nﬁﬁlﬁiﬁﬂ(aﬁé cdrﬁ;)omhd(w Foabild (13 or by a¥ldefinéd &) angtone of

(Ib) an ne of. clainms, 1 10 13 an

one s S 1 550D SR iie Sihes piRictel dhehispudfifed it e one
t he oo nmrc)othmmmbacihnal agents breodtherithan agientcobacterial agdngs.

than antinycobacterial agents. 10 17. The use of a

conbi nation as clainmed in claim15 or a phar maceut i cal
dénmpoBharmaerutisal compiopitign camprigingp phanmaceytically pecgptabletcarrier

of  andaRtafivein eafe@t:tal tHélr elﬁcamr él’fé%ﬁ%hm@ﬁx&to‘fl(ibl d\nipdund of

one%ﬂﬂglagpé TR Mokt § el 15 1 g (B fglor more

ant iokteeg hﬁiﬁbaﬁtenagag@hfs mmadedzlﬁdt thBahe bh@oreostReramtibavterial agents
ot h c i al t ot her than

ant%I % %éénﬁg?y%éﬂﬁ%%?%l%%%{tg conbi ned preparation

for si rrultaneous separate or sequential use in the
UHeHIREL of iR | i i GhInP 15 of iti
e G e e

st eegslafped wplaip J6sforhe; treatraeniof p baeterial dnfegtioq. oxi de

form t hereof. 25

18. A product containing (a) a compound of Formula (Ia) or (Ib) as defined in any one
of claims 1 to 13, 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.

19. A compound selected from

a stereochemically isomeric form thereof or a N-oxide form thereof.



