 LO43 6-1 11111111111111111111 * 59 59*

QUI NOLI NE DERI VATI VES AS ANTI BACTERI AL AGENTS
present invention relates to the useof quino

B esent i nv | i noline 7
ot o e et e of, o o c RN

first-line antibiotic agents is-an energlwggw__,} '
Sone inportant exanpl es include penicillin-Tesistant v

.Streptococcus pneunopni ae, vanconyci.n-resistant

ent er ococ QQUINRLINEDERIVATBESSA S ANTIBAOTERIAD AGENTS
aureus, nulti-resistant sal nonel |l ae. 10 The :
-consequences Of1 resrstance to clllll brotT cCagents—are
severe. Infections caused by resistant mcrobes_fail

t 0 The ppsent ifiventisreR1amENG thefuBs off duintliné BerPafildd reele manufacture of
o | e B 8RBTl Scfllifeafent ent fal | ures™

also onger per1 ods
|ncrease t he nunmbers of infected people noving in.the

c OIRekiSiahae ta Ifﬁstiliiie AntebiRsdgdts 5inteneBRNE prableRO BéhntilPBrtant

| ol B pori b I Fon bl Freiotian puspmypio-resistant
anﬁﬂi@f@@@ﬂblmt}l]ﬂ@m -IesistaneStaphylicecruvweurieas)mudti-resisant salmonellae.

10conbi.nation of hi ghly susceptl bl e patients, intensive

and cross fection

d .
P GRS reTPES BBt REarP s sp 5 afesns cosed by

baaesistant miqrehds dajbtogespaid @Gi‘ehtmuatilresattmgnn pioldnged illness and greater

- an rsEbrdRi. at réaﬁnénﬁﬁ‘imr&ecﬂso"@d&[) ]&%&g@-la ﬁ?@[t 1Heptg\tnt)n @hicR

t ated ant
RS puumbs obsted eael6 AR g BTNy ipusposing

15 c 0 rthoaenerakjmqpuht ien wthem!;lsofobnmchn y e radistit strair?infdeibn. ent

hialGRe Mehitical @@g@gﬂ&? %etinnﬁﬁd?ﬁ’daﬁl ré@stﬁf&gi}&%gem r?@mde

gﬁlem Patients t tota I cation
t hePf Copiiagtipaal hwh%wweyblﬁ Oefients; intensiye armbmrp@gectmtlmoblal
b e ustn aind erogscinfebfica lths 2estilidd inGefedtas with BighbYreGikBAbaBGriAN
?%hogeegg ronment for microbes to adapt rather ‘than be
OBecause of the emerging resistance to '

20 rrultl pl e antibiotics, physicians are confronted Wth
o nSdﬁiﬂeﬂi&SﬂdrﬂhtM&itﬁﬁcﬁoBﬁ[sﬂs hrfotht® nfdfdr ?&‘tdr‘é@nﬁh@t’i@go% Tesjstance.

~ Th £~ sych
! el Yo BFU Ry o\t o R e oadante g e or

30

35

syﬁlaéﬁﬁtqm@ldwed@ate@ﬁm@faom@dmmere is a, high need
for new conpounds to treat bacterial inf ect'| ons,

5 €S cially . for the treat t of infectjons caused b

; eget € g%qn){pgtlap% with recommer?&g treatment is another major problem. lyauents

- 11forget 1QL@quQdJ§tﬂtﬂt)hlmlclﬂmtlthéﬂ fréztfhardt Whkh tHey. be@i 2o feel better, or
© may be'unable to afford a full course, thereby creating an ideal environment for

microbes to adapt rather than be _kllled.

Because of the emergmg resistance to multiple antibiotics, phys1c1ans are confronted

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

financial costs of such mfectlons impose an mcreasmg burden for health care systems - ,
- worldwide. "

e

Therefore, there is a high need for new compounds to treat bacterial infections,
especially for the treatment of infections caused by resistant strains. -
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-2-° D 2004/011436 discloses substituted
qui nol i ne derivatives having activity against

- Mycobacteria, in-.particular- agai nst. Mycobacterium
ttuberculasils. One particul ar conmpound of thegeg. ...
m quinoline derivatiaes is described in
Sci ence (2005), 307, 223-227.° It has now ‘been found
t hat qui noline derivatives described in WO 2004/ 011436
al so show activity agai nst other bacteria than .
My CUP21041011 §436 disvlnses subgtjtuted quipoléeeletivativeehdvingactivity against

rel _

; lﬁ?&fba&t@rlé lp,e éfﬁ&llé} ﬁn&‘%@gy&gerf g{tubg}gulﬁ?p U(f)f’i‘?c;ga%&llar

of a nedi¢c t r eat ment
i nfeEPPEHM otd ?Sa S%ﬂ%’&ﬁ’nﬁ“@@l’%@fﬁ@ﬁws dodaserihed imBcience (2005),
f or3oa) 223¢229) or . (1 b) a phar maceut i cal | y accept abl e

aci er ,
2 nBnoARE All aP B (eHOAER cesBBY R 2B gt o
N- cRPY @ctityAsaingather baqm@rtba lwqmaagen hal o;
hal oal I cyl, cyano, hydroxy, Ar, Het, alkyl,.allcyloxy,
al k’l%et hi o, al kyl oxyal kyl, al kyI t hi oaI kyl, Ar al kyl or . .
di (Uhesesorrythe presempinyentionirelptes torthe useaif atcompour, fossthe madufacture
R2 IoF a%@ﬂidiﬁl@m, fohthe rtl@%t)hent'@'ra%&%ﬁal it 036¥d compound being a
‘Y"’?fl% % !éb( nmono or di (al kyl)amno or a
_c- TR A ®)n Y is o2, 0, S, NHor . ~
N-al kyl ; R3is Ar or Het; @0 R4 and R5each o
|ndependently ar-e hydroge al Kyl or benzyl; or ",; I
"1..7.cf R4 and R5 t ' her andlncludlngthe Nto
V\hr ch they ar-e attache | forma radical seI ected

fromthe grod yﬂol ' 2- r%rrolrn
3-pyrrolinyl, pg\% I i C
2-imdazol i 'nyI |

zoI i di nyl,_
yl, i m’@fazol yI pyrazol yl, -
triazolyl, pipery H{; "f d| nyl, piperazi nyl,
. Spyritciazinyl, pyrim di IR pyrazinyl, triazi nyI .
_ m)r'phol i nyl and t hi onor phoI i,nyl, opti onaI |y S
substituted with alkyl, hal®) hal oal kyl, hydroxy,
al kyl oxy, am no, nono- - {él al kyl am no, -al kyl't hi o,
al kyl oxyal kykal kyl t hi o or pyrimdinyl ; RGis"
~ hydr ogen, haI B hal oa&,k # hydroxy, Ar, alKyl,
al | cyl oxy, -al Ryt hi o, | 1091 bayl oxyal ky! =
al kyl t hi oal kyI '- Lkyl - 8 two
vicinal Ré radi mayl be l;(aken t oget her to form a
bi val ent radi cal r eha CH=CH-CH=CH ; r'is an
I nteger equal to 1, ‘%83, Bor 5; Ris hydrogen

al arnf3k ar
oxé?‘éh X ored §a1? %:c%%biﬁ%{i a?%é)(rﬁhﬁ%h’ alf ggre\é&a stereocﬁemlcally
cliemeringormheroof, a éauammnp éorghmerspf dradhrokidel fcs‘mttheradpfed'herem

hle‘ ocar b0n|1§ ayuw%in wllﬁmag@p@almtr@d%xgamqrbt 3 TBlkyl
orlsacycr U .0 radl.cCc
.~ from3.to 6 ]l%dt a?@%{ﬁ"%‘? ‘kﬁ%r” c";]/lf?i d‘?X’)g%'l

15 saPur at ed hy@lﬂlbuléﬂgbmqualatdllc%\B dravi ng from3 to 6 .
carbon - at ongs AYdrasMCEydrékyt gxgicaﬁ;]tg \%Pl%yé&ffyr gr n?lﬁﬁ?aqg'loxy, alkylthlo

sat urat ed hydrocarbon ra
6. carbon atons; wherein eaoh carbon atom ca e
~optionally subst ituted with hydroxy, alkyloxy oryoxo;

‘Al k is a stmgngir difplkphamion eva sdical eftfenimily dr oCaf bowherein Y is
r adi caI havr(y}gz Ugnmﬁ&wﬁkyl ' o

_ R® ] is Ar or Het;
20 R*'andR’ each mdependently are hydrogen alkyl or benzyl or -

’



25carbon atons ; -Aris a honocycle selected fromthe
group of phenyl, napht hyl , acenapht hyl and

'aphthyl each honocycle optionally.

ubstd fut:ed wWith 1, 2 or 3 substituents, eafhe .. ., . .-
subst it uent |ndependently sel egt ed fron1the gluup of

hydr oxy, . hal o; cyano nitro, am no, nono- oOr

di al kyt am no, al kyl ,--hal-oal kyl-, -al kyl oxy,

30ha|oa|ky|oxy, carboxyl alkyloxycarbonyl

‘amRfandiRD topgther andriptlodinhg IHe Napdvlifelibey 8¢ attached may form a radlcal

ﬂletalelr%lcya/zznl g' §S¥:‘f C?ﬂﬁ'nll he ﬁ!}ﬁ%} f%ﬁgolrg%rpchﬁlpyrro‘imyl, 3-pyrrolinyl, -

N- phenoxypi. pEYIT nymdazlgilg@y]i gyrgzgqhdmyyﬂrlmlngolmyl 2-pyrazolinyl,
:o;s/ (r) 3; g|o Iy| | i nmdmmwymzmyn @%lzyé Jt eRiaitlyl, pgfi%iﬁ | Wiperazinyl,
pyrim di %yl Ig%y(rﬁgg?’% W’%‘ﬁ g P?a%'lyi n}ﬂrﬁ/@lmyl and

bi cyclic het@mmhcémsbbmw substifuter avitjrabosp, hafo, haloalky]
qui nol i nyl ,  EydreWX @l 8)Y, amifts] Ho¥ib- or lﬁrﬁingazﬁ@lﬁh

benzoxazol yl enz enzat ol yl

benzi sot hi le%qqap a@%’ﬁf@?"ﬂ‘{v"ﬁw&r %ﬁ’i‘iﬂ?‘ﬁl’exyl - 4-

2, R'di hydr obie ﬂnxdﬂ[ogempdpdmhaww auydrobgnho{alkylsgnﬁyloxy;Iaudylthlo
| IOeaCh rmnocyc&mﬂo@aﬂ(ybIamy@thioakgsk%ﬁgm EARy or .

L t
cadto el R BRER s e Reetpesia Bt ebiveieBAd Y Sfesmie
of haI 0, hydﬂﬂe;CH—é]HeﬂH ;al kyl oxy, and Ar-carbonyl;

Shal o is a‘suhgtiiddde liest om the group of
fI ero, chlor trggng&ugﬁ 1§d3€qoféﬁd hal oal kyl 'is a

ai ght “or lﬁgﬁqfeﬁeé’da]é‘&]tﬁfﬁfgﬁf shydr ocar bon r adi cal
15ha\R1 ng fromithydrogencaralkyh; at ons or a cyclic saturated
hyqtpocar bon ;tgdicgl having from3 to 6 carbon atonms or
%éc Cg saturate hydr ocar bon radi cal having from 3
to

Rhon taeihes formt the Fadiral CH=GHrNi;ght or branched - .
satlkyht 8d stighitsracaichalsatagied Rydrétarbon gacﬁéa@mvélng Rofi 1106

car bon e R e.car :
Sabort ST Eaolohl B i Ml o SRR E B Ty Bl o3 0 6
20 he bac¢apqnatomns @e& 2 exelic saturated hydiogatben nficalimeing fiom 3 to 6

(i nf ect | @ifbonHiémPatRSRdto 'a@tfﬁ@ﬁt'di"Bra%l:l% sﬁﬁl‘zﬁ’&ﬁ%’d}&aﬁon radical .
met hod I‘E’ant rﬁatl actertal, i nf ec ion in

manmal | g éﬁ?éﬁ?‘%%n BOm Hesun a3 ﬁ’ﬁ'ﬁ’ﬂﬁﬁt‘m}ﬁﬁ“@e |°ﬁt1°“ally
- parti CLﬁubiitltateﬁmmydmamdkykmyg)radm nistering an’

ef hget i -
e

(I'b) ar“é"ﬂf%a(?’agl ated in that-e.g. a 20 conpound.

. acéer diing homoeymlensleated fivyn tthtdup Bepmyahaﬁmlymmmaphﬁxmnd
-~ taut Onﬁéﬁﬁlyaﬂidhﬁdﬁﬂﬁrgacpﬁo &flug&gg%{l te'bqﬁgql 2or3

For mul a

t aut onesPE@l’i%eer ?P"Pﬁ%bSF‘F“SH@Rmn tly pelectesfpamn hetgroup, of hydroxy,
al kyl imleg cganoahighytangino, bﬁcamcbledamﬂmmt suéyl haloalkyl alkyloxy,

25hydr
Rl e e
from3 W‘H‘%%Q‘FMWW@%@OHﬂM i s a cyclic saturated
" hyHetocds batono@diic Bétetoapdld@lekicd Mo the g@uﬁ of e%x?ﬂﬁ)endmyl

hyar oc kil S alesbn? iR, G B oseons
" wher ei risasazalylctiagolyl, dwothiazob, Hyediopt, pyrivalding,sykeiiyl aﬂded
35 With- h)ﬁﬂ@éﬁnyl &Jr'ﬁ)ﬂld%hfc RMterBe§Rle s@QEl'é@i’r‘Sﬁﬂhé grfoeﬁhﬁ%{dmdlﬁ]yl

met hyl, eth r. exyl e
net hyl qbnno%i F ({aﬁ F&‘F &E%@F\‘B rhe“EFO’@FQJy]L in
al | defomochlmlmzismmamlyibmmramy] bezethivaft,er is
C 6allcyl which represents a straight or branched
saturated hydrocarbon radical having froml to 6
car bon atons .such as for exanple nethyl, ethyl, _
propyl, 2-methyl-ethyl, pentyl, hexyl and t he Ilke A
_preferred subgroup of G . 6al kyI i's -sal kyl which
35represent's a straight or branched saturat ed
_ hydrocar bon rad| caI haV| ng from 1 to 4 car bon at ons

o r o o




20and pyridazinyl; or a bicyclic heterocycle sel ected
fromthe group of quinolinyl, quinoxalinyl, indolyl,

lyl, benzoxazolyl, benzi soxazolyl,

bepzathiazol yl , ben2|soth|azolyl, benzofur@nybgghr_,jffjij
benzot hi enyl 2,3-dihydrobenzo@1,4]dioxinyl and -
benzo[ 1, 3] di oxol y1l ; each nonocyclic and bicyclic

het erocycl e may optionally be substituted with 1, 2 or

3 substituents, each substituent independently

sel ect e@,3F-dibydrobanzé[3 g dioxinyd fandh bérzo[ k8] divoalyl, ; eattkmbnocyclic and

S: Lg¥: STBYC v heirs Qﬁﬁy(%pnoﬁ)il?f ﬂl%nﬁlte fth 1% (gr Pglt ituents,

t hi enyl & n‘ﬁwsﬂwem Wﬁﬂeafiwlly se)lﬁct%ﬁ%[the gpw @&hﬂlqj ﬂlydrpw, alkyl,
t he framﬂay/lmxy anfl Arkdagboaplpl i cation, hal o |s a '

Ssuqﬁf |t ?ff&b?t%&ggeﬁgcééd ﬁgpaﬁl{% aqr(% ¥ u(c))Io ¢ or Er 3 d &;do and

chloro

br oAbl sat reraigh h‘grdqfwh?do%ﬂlr#t%gs@mcmmbcaﬂ avinglfrom 1 to
to 6 carbon abmn Som8 o£¥ ydli6 smwﬂ@y&@cdiu&{ﬁa@mtmmg from 3 .

radi cal havi 6. carbon or .a L
saturat ed hydr ocazf\r oagm}r'éa)\ i chpﬁ%%ﬁ&gp‘sd&gagb@ﬁ%cal aving from
car bon at ons3 & ¢ earhendatems attached:to glstraight dybzanchesicsaturated

losat ur at ed hyw}‘c@&ﬁfﬂbﬁﬁadi@dﬁ h&ﬁﬁg Hé‘fﬁ'lr’cg 6fc5.1‘?38h ltohﬁ Wherein one or
carbon at oS, wher,ei n, one 5 at.0 are

substitut ed ofehcalc')br?g QIS a5¢ %’bﬁtgfl@d éﬁ‘%rﬂ?e opmgredialgptoms;
halpgovidedithas s, battetialrinfsetiantis other thamla Myebleacwhiblinfection.
hanaIkyI |s pol yhal oC1_6al kyl ~which is defined as

halo ubsfaltuted g g icyl, for exanmp
neﬁﬁ'g? P“W Htéo”o tesi9 g giethod Pﬁ%atms gbacterigl ﬂfi%@e ina
15 ex anppinag], idipkitisolapawamyblooded marhinal) moreinipatticular a human, '
1 . .
akgﬂ*gﬁgﬁﬁﬁﬁmgis%?% AR by of L BARABE e R B e
def™ ™% on of hal oal kyl or pol yhal oCl_6alicyl, they :
may be the same or different. 5ln'‘the def|n|t|on of
Het o)
oﬁ‘ﬁgb%ff‘fﬁwﬁ?ﬁ%edﬁ%é°?ﬁé“ﬁ§f@i and (15 aRO3R {Fef‘ S ORFes
coﬁﬁ‘n"P%‘E’é‘ ageording F%F‘gf![‘uhlr@ Wit Ry P(lﬂawo Oxtlfliﬁet ataugnmerigtequivalent
| i Sfedompiblmb acdbedihdio Foomalaqfa) Wi REehsd] kd MR (Rétolehs!
coppound n?f formul'a (la) or (Ib) (see for instance.
R3) "as nentioned herei nbefore or hereinafter may be 10
attached to the remai nder of the nolecule of formula

(12 the Iﬁa(rle{i'})rl& STTtRiY @pl AN, | hllkgl i§ 3%99 tQﬁ' bﬂﬁﬁ Q daS

< Ry B i ap gl
d@zbﬂny'adlcal havingl frowl 3/10,6 ctfbomadmsqlqris aeydlit beturhicle. _
15 hyd}S&rlSUnQ‘Mlcz{I rhﬁﬁhé [l {0%&)11 aﬂ)tn% {S}%dg% 3 Et@ t,or branched

ndi.cat e.t hat
S oFteSiafed v iterhotemion haVigk SR, (s S eeronatoms Wit 8366 carbon
ar atotnedan e ppiaiale subttsttufedrwittehyldroxg) dkyloxyastioxal of '

f t

30 Rgh:?gééif’oé aﬁgﬁﬂ?ﬂ'ﬁﬁ'—t )(11 op | !caﬁ]&ﬁ%e fhggtm(ﬁ'p ﬁre?e%l% xén%thgﬁor ethyl.
whi*eHnten a‘%ﬂg’(?? r*faﬁhdqﬁmtlonﬁeﬁfedthqw@pm prchereinafter is
us€,; 63.1;1@11 WhlothfreﬂrEKEn'G @I”Sﬁ@lghldﬁ beinched sathtated ﬁya}ocﬁl’bofl Irzmcal havmg

ZL?%%PS%&M%%S% SR kB DA BORY. Sty ety,
ar Benbanbexpbangdhelifts Snpreferrgd eldzxrtamméqxwksdus@qamyumsh

35 f Ofepfbxaim:i Straight of Bhﬁmﬂkt@ Ezﬁlﬁlﬂfeﬂ Q?dr@éar&ﬁ%&kél'lﬁ%‘hg FdnPt 10?4
a

lLy.acc
ERERCRAL SR o P ERPE Pl SHRE PRl Srpethyliiy! and the tike

|ncluded W thin the anbit of the present invention.

The pharmaceutically acceptable addition salts as

ment i oned herei nabove or hereinafter 30are neant to

conprise the therapeutically active non-toxic acid
~addition salt forms which the conpounds of formula

(l.La) or (Ib) are able to form The latter can :

conveni ently be obtained by treating the base form

mnth such approprlate aC|ds ‘as |norgan|c aC|ds for

(l)




10 primary, secondary and teftl ary al i phatic and
aromati c.am nes such as nethyl am ne, ethylam ne,

prop-)L,l-am_n% i sopropyl am ne, the four “butyl anmi ne
jisoners, ‘dijmethyl am ne, diethylanine, dieth -

‘ﬂTbTﬁbyT_ﬁ1ne di i sopropyl arni4e, di-n-butylam
pyrrolidine, piperidine, norpholine, trimnethylam ne
triethylamne, tri propyi am ne, quinuclidine, pyridine,
qui nol'i ne. and isoqui nol i ne, the benzathine, 15 ‘
N- rlalﬂlwﬂrarﬁbvmm ofhisrapplication, Alk is a straight or branched saturated
2: arbe f@h@m 06 ZaBLPRACHh Bhrvicyly Ny diglam ne
sal ] acl R‘E {;
exd ?Ea"e YE SEPTEYER ALPRIGH HFREHE braeﬁslﬁ@e AppyERd

s alHydfoosto mmcbemmg\mfm edo bh!arbérﬁétblﬂ'ﬁ Stich\ak tfbr @)&hﬁle‘ fiethylene,

th The t

b SBEAE S 00T 1o RSP, AR T b,
whi lfrh @medmaeéﬁwdurﬁds of fornula (la) or (Ib) are
able to form:- Exanpl es of such forns are e.g.

P SR a0 5 s e Bl g o
t h@heluﬂp@nhths @frenaphthm,l tetrghlydionaphtliyll,lepchwbpgioeilly swbstitated with 1, 2
103 E‘\b(i’ BalibstifichisAéa¢h NitsHRGRIndbARdf ﬁl&ﬂ%ﬁﬂe UPQ)? hydroxy, -

0; caI | ed l\f- oxi.de. The ounds _of
2 Iy DRy Gt b SR RBne 'hes*ﬁiwﬂ?yhgﬂw@m de
f orln’@aﬂculokm,vqafcg)xml; alkjdogywartonylc edinoesbdny, nmphoemyi ang nfono- or
t t
r| ﬁﬁlnﬂéaﬁ'ﬁdﬁgﬁnpfe%rﬁ’oly /@1’15\'?1?}1' lfe}ﬁ'{: iy, ¢ eggg‘nona})% .
om haio

ge er
e RPNt E S5 ST RgHsckor TORFUn: fngepasrantiy spispes
15an oapliylopy.i ate organic or i norgam C peroxide.
Appr.opri ate inorganic peroxides conprise, for exanpl e,
hydrogen peroxi de, al kali netal or earth al kaline

e B e fEmssiodeef this agplication. it fsermonogeslicpetemsysle Agtected from the
pergﬁoupdﬁN pHRAGOPipetitiyl bﬁ)@ﬂdlﬁylp VIOS\Eatoil, ©R88261ys Suranyl,
S r
enz e 13)2‘?%05 létég%gg@l atl%?z 1§?'}‘Riﬁzdl%lququ&[pé’&m1dmyl pyrazmyl
. 20phe@n Rwidarinyk erF @,h}@yqjlcd@teg)cygle gelected from the group of quinolinyl,
35 3Juinbkaiin9h) o), &S‘eﬂhhx@ﬁé K BbrroRdzof, HRBFISOKAA I aﬁé}iz&mazolyl

o lRgsclighoply ngz 3B St ORI S

fo e@ﬂhln%ild@m t @ch mogogsclicanidtiaictic hetemgeyobd inayioptionally be

ot h@uﬁshkﬁed S | %rMBfntuéﬁtsgeacB gﬁﬁéﬁﬂl@rgt cpe rﬁg c:‘stlerl (t)erclisfrom the .
Se. groua ok H?IST}gﬂg}xﬁaﬂ@i ?‘[&lﬁre‘%‘equ]s l])é??‘y@B‘yvgﬁtt% f‘“anyl

. | t pipetidingle pypdingd or hd:mzd[lt}]drbxdpl’m Hit istthiengl pfupenyt) hgridifiyl or

f obBMbop {Jlibxglpfl their. N-oxides or addition salts may-
contain one of nore centres of chirality and exi'st as

stereochemcally isoneric forns. .Conpounds of eit her
. f olmhk drafdearprieofdhif bfplicatich, 85168s a)sfubtth@enlt Sl @ATERUrA R group of

30CO @Tﬁ%n&ﬁoﬂo bahh Yodd %}{& hﬁé\#{ﬁ ¥4 stfa‘f@xt ot §r?§c%%? Qelft%rated

centers In elr struc
| eh¥ O%I%qnefﬁ@sﬂﬂ’éwe éflomy @uﬁrqaéb@mon@tqrmqlm@matﬁbhydmcarbon |

Le EddicabhairpOedie 0t ﬂlcﬁr]bm% StOME ot 5 c YoBiE g&uraﬂ:ﬁ h!}&%@arbon rad1ca1
e r I na es O ssSi b
o DR ESR o adSh AR AR 4 SR il St
( I hydragasbqn| ragical having fremrl t-6ocai e 2fonssi whereimrons ak mereocarbon
35 phishe kRdubalthid (A ehé &ﬁﬂbredﬁfo'a‘t’&ﬁd MirefethBY, halo is bromo, fluoro or
chloro and preferab]y, haloalkyl is polyhaloCMalkyl which is defined as mono- or

polyhalosubstituted C;.¢alkyl, for example, methyl with one or more fluoro atoms, for

w




15possess Unl ess othermnse nentloned or indi-cated,
'the cheni cal desi gnati on- of conpounds denotes the
m xture of all possible stereochemcally isoneric-
f.of 0®:./5@8d M xtures containing all diast s
rs of the basic nol ecglar struct
particul ar, stereogenic centers may have the R--
S-configuration; substituents on.bival ent cycllc
(Partially) saturated radicals nay ‘have either the

CI exarople,tdifungemetB{l mmﬁﬂucgomahylpnl -dBpeBth§isand the like. In case

o RAPRAR bRONAE Bl BRRNEL 630 3 BroBR ol ihe ASHR g;,;?g]oalkyl. .
tePﬁﬁOlﬁhéocle'éfﬁb theRmaS beEheasamepr difsrambl | known to a
person skilled in the art. Stereo-chemcally isoneric

for nds o f.or. d

5 i Bre QA SCHBCHACRGR o iB0ieh e Bt srimetle Rt the
t hihgteragycles; fasrnstange, Pottplyhamprisest ommely] atdLMépynolyl
conventlons mhen t wo stereogenlc centers of known

ﬁ'ge %é oL flof;ll 4 telacgﬁpﬁiﬂg%&r tgedgjgatlt{l%}tpao eI go%rlljrlo%nds or}’ fgermula
«Calﬁh) ol (@BeFl"DlellnagnQS )yaToentiondderdinbefdre or heremafter maybe -
10 | Ow&hed‘m@feﬁﬁnﬁi@ 6the MBREKE of fo?xﬁulﬁ?f Z hiot ?ﬁe Sly: ring

The onfl ration of the second stereo r-is

i n§fea ?%m%ﬁ@f%m% lfd@gethﬁrm%rsgeql ?'réhl]'s & exqple,

S* }whemﬂe'rle irRidazadylait way de 4 pidabolel) 2dmidabelyt, efmicﬁﬂ@l?l and the :
cefpker and [R *, R *] indicates centers with the sane '
chirality and [R* S*] -indicates - centers of unlike _
chiraliity. For exanple, if the | owest-nunbered chiral '
15 cehines drawntﬂmn sabisitoenteinfpsngsystems Qfd]ﬁdagal.thﬁtth@lbblﬂﬁﬁ’aytﬁéfhttached '

se CF SBltal stereo descriptor would be -
speebgal{l]l i @?E{&gb{ﬂ? "a" and "p" are used : the -
p05|t|on of t he hi ghest pr|or|ty 35 substituent on the

. asWheBtwo eicinal ROradiRble Btei tiken h@efﬂeﬂﬁ) foirs h Baleal ﬂaﬂﬂa]tch?ormula -

| o L trari l

pogletl oﬁl@lg ?ﬁm%;inﬁaﬁ a%tgl!’eot@’t ?}%{%Z{d%ﬂﬁfgﬂ? %ﬁ"her with the
20 sy Bheay rl“BF@"ﬂ‘@@ﬁWbﬁe@ftadlﬁéa maphiobt priority
© substituent an the other asymmetric V' .16 2i;il.qu,;

rb th t | at to,
R R O
t heountetion éspharragcevtically desaptable. dHarkver Saltsioff atitls arsl basestwitich are -
S afigh- ﬁiaﬂﬁa&ﬁtléa‘ﬂ? aH&ﬁﬁbE'rﬁd}ealQ% e )@éagfebﬁl tbig&ﬁ%ramn or

sy S On the o
25 o BT Bl gu nll peerRios compaunGinb seliseybeather ¢
st prasoieutielly acdeptableios nomalie dadeldd withirsthemabis of hapreséitd ~
f omRdtensubstantially free, i.e. associated Wth |ess
than 50 %- preferably | ess than 20 % nore preferably
| ess than 10 % even nore preferably | éss than 5 %

If UFlersharmuacedtivalp hoceptable atdition s%usfmnénmsa h&élﬁﬁlﬁﬁfé ot Mereinafter

/ 30 18%% rﬂe%ﬁlﬁ% x]:%r*(ﬁrge tﬁeﬂﬁe Hﬁ P;i;ali&agfeeo tgx1F aﬂé‘fﬂgﬁ &aZt forms -
s p‘@’é‘n?Fh@&OQQO‘(“QSOf formula(fe) er (Fe)ansatltrtat forrhe Tholapiensanl i s

Sljdmtfaﬁﬁﬂt1§|b|ey>bfa[rﬁﬂ b9 frehthR theBse R WiBD$Rh app-FBﬁ-late acids as

TR b0 e kb Y i

enikst subivee §°lmlﬁ1¢ agish phosphasisacidtand tierlike) omegainadidsy for
35 f (Hthplenﬂ:eﬂié p%ﬂandﬁe OIWG:J 5&{1&”2'-%&5'?1‘6 i& Z-Oﬁggﬁpanmc :

ounds of .either . for
S, Sl P P S, i, SRl ek ek
s aqr@pametir inrbeyylicomethanssulfuinid) ctharssulfanid, bercbndsalfora, idcmethyl-
Sai d diastereoneric. salt forns arge subsequently.
separated, for exanple, by selectjve or fractional
. crystalli zati on and the enantioners are |iberated
“therefromby alkali. An alternative manner of.
-Sseparating thé enantioneric for rrs&jof the 20 conpounds

of either formula (la) and (IDb) vol ves | iquid
chromat ography usi ng a Chl raI ~st-afionary phase Sai d

o o, o e o o o



25i nt erest are those conpounds of formula (la) or (1b)
which are stereochemically pure. A first interesting
embodi ment of the present invention relates to a

coapeundG-af] fornula (l'a) or (I'b). wherein A krrepresent, .t
_Ln'et—l-ryferne”or ethyl ene, in partd7eul ar et hyl ené——%@-ﬁr”_ '

B

second interesting enbodi nent relates to a conpound of
formula (l.a). or (I.b) or any subgroup-thereof .as

ment i oned hereinbefore as intéeresting enbodi nent .

- wh dsergenesulfohiydryolpbexanésalfamice Xl-dmdroxy‘Henzdﬂem an&hdﬂ-SZI-hydfmﬁbenzmc

al lgy 'tlﬁ?iﬂ(e 'aCIIdEtCOln&;g%Y %%Qt foim can bQ cdnv rted Y. treainjngnt writh alkali | -. .. .

|nteger i cu
R2 19t8 Wdﬁéen OMRydroxy, ‘allcyl oxy, aI kyl-oxyal kyl oxy,

-alkylthlo or a radical of' forrrul a'''( wherein Yis

J%gééfﬁi% unﬁi f‘%%'P"‘Bz[ EZ lenﬁi%szgdélgﬁ’%‘%ﬁgfe}lgg' &gg o&iverted into

aI R‘Eﬂ“t erepeumﬁlmcevmmn mwmﬂﬁa onpwingagditien sadtidorms by treatment

-t Ogﬂihf@prdpﬁat% @f ginickind ﬂio@ghfmcr b’&géscblp r@ﬁneft@hﬁé' kit forms comprlse for

10

 hy Erahl e Syl il?ﬁaanﬁgwﬁﬂ alkging imsya) S8 . e lithiom,

an GOMO@@%QSEM fragmasiue calgidincsalts ar@-hClikdysaltsavikyorgaric bases, e.g.
st k@R s&bn&rﬁwﬁﬁa 1%&@@&(1@&15&1%%}%% sﬁéhdds‘}ﬁéth ylamine, -

2 Al Bmine R R 8?%8’5\’?% b‘ﬂPmP%PaﬁnH‘ﬁi 'LES*?)FH@WFPB% lgorf%f
c aldbmth)daroms, dietbylaingneadiethenoddmioe, stipropydareitie didopropyldnine,

o adi- h‘-%htylﬂﬁfﬁh@ Q)yiz'rf)ﬁ’d'fhe'3 i}@rﬁﬁé &-ﬁﬁélﬁ%ﬁﬁhﬁ%gﬁ g@?tﬁylamme

ydr.oca
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at dhmethpl-D fghmpmnr[ena-lahyn(smﬂwrdxyﬁEﬂIyw ltﬁphpdredioy hydx%Bamme
Al kdig, zﬁfdrmtse@ﬁh al‘ﬁfdosacﬂﬁ E‘ﬁﬂﬁﬁ%c or a&fn?’tfelh El‘%in%% Jsﬁ@ah@ fhe like,

%E 38 the {f?{/‘PC% %?Pf%fﬁﬁ%*}d?eé Wishagifjnto the free acid .
suiﬁstntuted with 1, 2; or 3 substituents, each

SURRL {d h‘gl o%f Eﬁ‘ Fa?tpa%odc%%hx s%ﬁ% %%}ﬁéjs | | oni][ rH gfi%h porms which the

hal o,
compounds of formula a) or (Tb) are g{)le to form. Examples of such forms are e. g

'hydrates, alcoholates and the like.

‘The N-oxide forms of the present compounds are meant to comprise the compounds of '
formula (Ta) or (Ib) wherein one or several tertlary mtrogen atoms are ox1dlzed to the
so-called N-oxide.

The compounds of formula (Iaj and (Ib) may be converted to the corrésponding'
~N-oxide forms following art-known procedures for converting a trivalent nitrogen into
its N-oxide form. Said N-oxidation reaction may generally be carried out by reacting

Appropriate i inorganic perox1des comprlse for example, hydrogen peroxide, alkali
~metal or earth alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide;
‘appropriate organic peroxides may comprise peroxy acids such as, for exarnple;
benzenecarboperoxoic acid or halo subst_itutéd benzenecarboperoxoic acid, e.g.
- 3- ch]oroben7enecarboperoxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid,
- alkylhydroperoxides, e.g. tbutyl hydro-perox1de Suitable solvents are, for example,
| water, lower alcohols, e. g. ethanol and the like, hydrocarbons e.g. to]uene ketones

the starting material of formula (I) with an ‘appropriate organic or inorganic perox1de._ -



25 Het is a nonocyclic heterocycle\serected,fronrthe

group of N-phenoxypi peridinyl, piperidinyl, furanyl,

S | ; ridinyl and pyrlnrdlnyl ;oor a- blcycllc

Lﬁe&g&gg%pj .sel ected fromthe group .of benz gt ”H“;;ij
.- 2,,3 ydr obenzol 1, 4] di oxi nyl-8and L— —
benzo[ 1, 3] cl i oxol y1; each.nonocyclic .and ' bicyclic
heterocycl e may optionally be substituted with 1, 2 or

-3 substituents, 30each substituent independently" '

S e lege R daitahomayhalbienlated hydibearbons 0ay. |dich#vreimeth@lepanidSmixtures of such

ggﬁkﬁyent sel ected fromthe group of fluoro, chloro C

rono. hal oal kylis .a strai ght or branched
saturated hydr ocarbon radi ¢al having-frOmi1lto - 6

. canmbwill lrtappreciated ahat Ysthé 6f tﬁa&uﬁ;ﬁiuﬂds &Mﬂxhﬁﬂ@(lb&m theifl Nclides or

sha rbon atg cl turated
ny8fen Tk cBadin e 0 o RrePifes MaBrt e o oo
atﬁ@tﬂ@é@mlealblsqmgicdhm&ar branched saturated 1. ' u
-12- hydrocar bon radical having from1l to 6

T AR AR s

i ninvaishly havecatirast twe sterqogemni¢ ealtelrsnmah@osmmnumiwach may lead to at - '
10f OndaH Bstérbdoheically BiffeRint Ner3sPIr oup thereof as

ment i oned her.ei nbefore as interesting embodi nent

wherein Rl is hydrogen, halo, alkyl, alkyloxy, Ar or

He{The rref stembthemiéllyiisonivyid fogesh as el (hereﬂllbkfpfe @rhereinafter defines

al ky kr@@bssﬂg %ﬁ‘ere%fs@ﬁn%{%@mrﬁﬁs whRlchitfe % C'Btf]'? q?eR and (Ib),

nost

ref
paftd E‘ﬁ’lr O’B Or ‘t“’l’@alk? Pbehymlqgrﬁaﬂr gg’ﬁ“’r’ft?l Q?WGHYW
151 elpegsess. {Unless othendsenmernfonédaorindicatdd, the chém(chlh)es@ﬁatﬁmﬂy)f

- sub ad H&fo%fthcfﬁ'ﬁlxqﬁm) aﬁﬁgoqmglg E&e‘&?ﬁé‘n‘ﬁ aﬁllng’o]rnerlc fgrms said

interestin ment
pr BTEHISH %ﬁnrng all dipgteraogrers; anﬁﬁr@ﬁemersaf ahsrb,mp modecalpn aﬂmcuue
t o Irlpatichld] stérSogehivaientcRanay Hads ﬂ@ﬁm or Sb’énﬂgxfrﬁtfdnhsubstltuents on

t oPfiaf ot GARR TR E1e8l G o i BT UR isor rams-

rreﬁ@lrﬂsﬁeélorreﬁemmeﬂ@ ereompassingaiogble boudseni batieranri (entgegen) or Z

m@u@dﬂi}n&)l SteiRB¢hRidt al saAd dmﬁﬂ’é BbnfRl TR&HRPh EibGRhs, I S, Eand Z
of the qurnolrne ring;

_ 1 tion

. pr gr%er a]bl?"r?amrsﬁ BB?F?’} %‘ﬁlﬁ’g %aﬂ sixth interesting . -
enbBistHogkemically| isaressictfornas of dhepmpdunds of formulaz(I2) land (Iby are |

(| BbvistslyAiftben8dts b WRbiAded &ftfin e STBSY | nbefore-
as rvrlrt esry:lst |nng enbodi ment vvhe‘rﬂgr n dm@ﬂwg)?tgcglen _

al kyl oxy, al kylthio, allcyloxyal kyl oxy or nono or -

di Fellowing @H&Sm@mepclefua @inkentioRy when twalstergegenicadektgts@f ¥nown

0 r a&biu?é’édlh grﬁ'atlé'{io:{r@ RE&H ﬁf@\kﬁ%culgzan' oraé &\éérﬂfﬁ% i 5ss1gned (based

K{bthr @ﬁ§ g era %¥
ralgE geAuEnSs Tulghtodhg lﬁwﬁﬁﬂ‘lﬂ@ﬁﬁg PhQ@ center, the
: rretel&ybrwxyenték él&menﬁﬂguu'aﬁoﬁroéﬁielsagm& mfwgm&enfeﬁ hﬁﬁl@réatéd)usmg

30 2 feRiRE H&erﬁtfgﬁs R r)@"“c] %ﬁ g& ’ag'r] Ofhdrd BX i iwil) Pé%ﬁ% "W reference

t her eof ore asr
enfFOtFr ARhiR v#re]r@hwtmemsrsmth tb?ﬁmlralytyeuw{m‘unmates -

\é\/leéelnteis aftunBké chiglityt %gFﬁanlqﬂ@gﬁé m&ﬂﬁm&ﬂﬁed%ﬁﬁl%ﬁ@} Hthe
*ﬁgﬁmﬁﬁﬁ%ﬁﬁgwﬁr@%ﬁ e S P Lindl 0 v auinger would

h alP"(ﬁi’P‘Kf}‘?d r "k@/"f]okfy a” agdip’ hmt usedr: dfequositiby o€ thie dighest priority
35 S U:imbﬁtitﬁéh@ Bﬁ t}{éﬁ«isﬁﬂm@trﬁ%h‘boﬁ htofH Mkeqmg syﬁ@ﬁtha{%gft}%ﬁ@ﬁ@f ring

tue bei n 3

© QeSO 2SI kR 1508 ST e perc eigryned by the
s ulleg SYFtGmeEhWQShIOn of rchemlgimbtcprmntymbstmmnpam the ©thea asymmetric
4- hal ophenyl; nmore preferably, R3 is naphthyl or .
phenqufnnst preferred R3 is 1- .35naphthyl or phenyl.

.W. G34, . -13- Another i nteresting enbodi nent
reI at es to a conpound of formula (la) or (Ib) or any
subgroup thereof as nentioned hereinbefore as "
i nteresting enbodi nent wherein R3 is Het, in
partrcular benzo[l 3] di oxol yI . Am erghth |nterest|ng'_.

Y T o . a o o o r

25




30 An eleventh interesting enbodiment relates to a
conpound of formula (la) or (lb) or any 'subgroup

[Lhﬂf_oj__as_rrentl oned hereinbefore as i nteresting
anbadi. oRai Wwherein r is 1 or 2; preferably f gs.-1; 35 .7
Atwelfth interesting enbodlrraat relates to acvn‘pom‘rd—“

of formula (la) or (lb) or any subgroup thereof as
ment i oned her ei nbef or'e-"as' i nteresting enbodi nent
wherein R7 is hydrogen or nethyl; preferably R7 is

hy darbge atom in e ndg stybuemtreleﬁmoltlm ps#ish iofh ﬂxe ehighesi ipfiBfity substituent
r eloﬁtt}?esre%e? e Qt% nR{Jatéd)‘roEmL 1& 511 gl 19% ofthe &it¥n plane

subg er eo oned’ herern

tdéﬁeéglf‘P By @ﬁﬁeausmw aRBY,df ihis anghe @tbmsisrmiéhe mean plane
acmleﬁeﬂ‘nmﬁlb)othEemg”lsygelﬁl b) only, R8 is hydrogen or
al kyl; and RO is oxo ; 5preferab|y R8 is al kyl,
preferably methyl, and RO is oxo. A fourteenth
i ntVéhenst ppejfie sipiceisomenic fomn it indicated, shis owprsuhat seifl form is

f Ofsﬁbsiaﬁuéll)aﬂ'ed?f e.(as$dkiafd Withless YR FOUR, proRFBR{ le@%han 20 %, more

LAY 1% BB 10 %, S T desR et o RS prefrably Tess
f otthan| 206 @nd mosti@efarablyflessahant %orof eheahier isgmertho Ahus; ivthen a
10 re |c6ﬂh§&mﬁ‘bf ?orﬁﬁfﬂ(@é) R (18] is froH iMthRe bpeRifie'as ﬁfytﬁﬁz Ds Y¥ns that

f t h t
RS OBRE R R OB, O R G FSERoibl y al | of t he

foI | owi ng definitions apply : Rl is hydrogen, hal o,

. a;}fgb corf“lﬂzr aulﬁgé W%\%fgf)dr 1 “F} and'(fb'&r%gtb'e E@tﬁém%d ‘{H{ﬂg m of

pafAcF iR TR c?ﬁ%WOHBFSo‘ﬁ‘BCh %hﬁypparam fgmeng : anOther following |
15 hy dﬂdmywntdsy]utlolpbtbbedurespﬂe ehicentic, coinbbtﬁﬂh’ bf €ithet Sirmam! (Ta) and .

PQ% bg ?Odnvtg)rr%@%r tgej gﬁf?é? dﬁ% dlaite%o;ﬁi f/lfQ' Silt fo'rrm/ P% g&gctlon
| n w ,atspgqh &¢higa] aca%d $@ éWeregyemakfpmm ape squemﬁy separated,
dl (S Lxdaple, byl seRBTiveCor ftional crystalllzauon and the enantlomers are 11berated

Crra éﬁéhmolg}y%ﬁl Kﬁ/ Ll?e)%at ?mm){elr %fge‘pﬁrg lr € i 2 % omﬁﬂ% fﬂﬂns of the
20 eaé?wn%?fﬁlthﬁrrfgﬂ%%lé Uéh@;ldk@) Ry Obyss ilqmd IChlybmatography using a

s ubtital htuﬁ@dry Hasep a8 did ﬁlﬁb %rbeg&eﬂﬂéan %trrie?i@ %r!nié may also be derived
|

halam e %‘;ﬂdmgaqumt%ﬁgf“ﬂnﬁﬁ TR R
n aﬁihlttlhg nnatqmbepnowdpéﬁlat thel reactigpheoys ste@bayetifioalb). | Breferably if a
S Ulpsebific \dteBdbistirep 1steBFed2sa'§d"&?ﬁpohﬁ@mlﬁb%ﬁ%lﬁﬁ l{?f ﬁ?é}eospemﬁc

hal o haI c aa.

25 b podp egmERRigR. TR PO Kl B amsousERmploy hantiomercally
i npwpetadingthateriale hydr ogen or al kyl; in particular '
hydrogen or Cl4dalkyl; nore in parti cul ar hydr ogen or

Hg% or .R4 and _R5 together and including the Nto
whi ehrapigmeric, forms of the reRPewdnPEeibenormep Alp) and(@nere weant to

: Eyggm;gsm thosat@mpoahds/df eaherabiﬁwwm and lrolbp ¥hbrefilld. @ an enol group is
y : oxy; r is equal-
3 nQQ%;l lnégaﬂhl&t r@)g&h“é& ?Bha&omteﬁ Mene or et hyl ene. 35

Frt7 17. 777, 17 77:77:a -15- rmnufacture of a

rre’dhmmbn aBo cbrh§r1§e§ &éﬁ\ﬁiﬁ% cd?ﬁpoﬁﬁﬁs' (ﬁélﬁﬂ% géllfég%fobdrag s”) of the

r oI\ mn
9 lah %Z’Il aﬁ% t;«1(gt1 chHB c& {ovtﬁ%mefﬂgmasgﬁ%}? arg degraded in
_ cowrmtsrn@r:l@fhefcommds @teoyding tO(tthmv&tmn Broydmgbare asplly (but not
35 t haw oﬁﬁwﬁ?ﬁdté&?%@th@ %Eét rl‘&:%f)t‘df ﬁlaﬁﬁle cgﬁ’ngf)\ﬂﬁlts 'td‘?hlch tlﬁg are
§

g s N AT M IR

fempeund has chemical
b aertndysieatpropessies thatmalkehits adménistettion diffoditosti inaffitients Fohéxample,
use of the conpounds of formula (la) or 10 (Ib) or any
subgroup thereof as nentioned herei nbefore as

interesting enbodi nent for the manufacture of a .

medi canent for the treatnment of an infection with a

gram negative bacterium A nineteenth interesting

enmbodi ment is the use of a conpound of fornula (Ia) or

(I b) or 15 ~any subgroup thereof as nenti oned

o o o o M g, - Y T LT r o
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brs/if!"9 43 4

sel ect ed, fromthe foll owi ng conpounds ; * CH3 OH 14,

0l

the desired compound may be only poorly soluble, it may be poor]y transported across
the mucosal epithelium, or it may have an undesirably short plasma half-life. Further
discussion on pro-drugs may be found in Stella, V. J. et al., “Prodrugs”, Drug Delzvery ‘

CH3 * - Cl 101 * OH.. 01 CH3 * CH3 |
' ‘N, . ,CH3 '
-10-

Systems, 1985, pp. 112-176, and Drugs, 1985, 29, pp. 455-473.

" Pro-drugs forms of the phaﬁnacologically—active compounds occording to the invention

- isomeric forms thereof, the tautomeric forms thereof and the N-oxide forms thereof,

-1 Preferred conpounds are

N, CH3

will generally be compounds according to either Formula (Ia) and (Ib), the

having an acid group which is esterified or amidated. Included in such esterified acid
groups are groups of the formula <COOR”, where R" is a Cmalkyl phenyl, benzyl or

- one of the following groups :

Amidated groups include groups of the formula — CONR'R?, wherein R” is H,

i N

!

pharmaceutically acceptable acid or base addition salts thereof, the stereochemically

-Crealkyl, phenyl or benzyl and R* is -OH, H, Cisalkyl, phenyl or benzyl.

-Compounds according to the invention having an amino group may be derivatised wil;h
‘a ketone or an aldehyde such as formaldehydeé to form a Mannich base. This base will

- Whenever used herein, the term "compounds of formula (la) or (Ib)" is meant to also -

include their pharmaceutically acceptable acid or base addition salts, their N-oxide
forms, their tautomeric forms or their stereéchemically i isomeric forms. of speclal
mterest are those compounds of formula (Ia) or (Ib) wh1ch are stereocherrucally pure.

A first interesting embodim_ent of the present invention relates to a compound of
formula (Ia) or (Ib) wherein Alk represent methylene or ethylene, in particular

-hydrolyze with first order kinetics in aqueous solution.

~ ethylene.

" A second interesting embodimenf relates toa compound-of formula (Ta) or (Ib) or any

subgroup thereof as mentioned hereinbefore as interesting embodlment wherein
is hydrogen halo, cyano Ar, Het, alkyl, and alkyloxy ; -

R‘l

t



Ol CH3 010 1101 . ; OOH.. - OI HN, CH3 0. O . OH
N,,.., k-HB 01l CH3 0 QO—|010H33CI/CH3NCH3
a pharmaceutically acceptable acid or base addition .

: f, a stereochenically isoneric forfry s |
5 taut omer.i ¢ form t-herieof . or al\l—haeuéerorm '
t hereof. .5 Especially pr’eferred conmpounds are sel ect ed
from conmpound 14, 15, ‘7; 8,-9, 20, 39, 37, 3.8, 55 and

.40 (see Tables her ei nbel ow), a N-oxide thereof, a

talpt orrersuamﬁtegemeqltmcenfz Bor 4; BitparRariAesr 2al |y isomeric

oA A S MSOSERSegr

" tautoneric fo reof. or ‘a 10stereochenically

10

© 15
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25

30
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i someric formtherepf. The present invention also
rel at esformulany o cmeaimm@ot of Tables: 1 to 5 .

hegei nbel ow. isArorHet; - . A

R*and R’ each independently are hydrogen, alkyl or benzyl

- RS : ' is hydrogen, halo or alkyl ; or
two vicinal R® radicals may be taken together to form a bivalent radlcal of formula
~ -CH=CH-CH=CH- ; : } N
o o 1san1ntegerequa1tol o \
R’ " 'is hydrogen ; . )
R® . s hydrogen or alkyI ;
R is oxo ; or N

R*andR® together form the radlcal —CH—CH-N—
alkyl isa stralght or branched saturated hydrocarbon rad1cal havmg from l1to 6
carbon atoms ; or is a cyclic saturated hydrocarbon radical having from3to 6
~ carbon atoms ; or is a a cyclic _satutated 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 optlonally
_ ’ substltuted with hydroxy ;
Alk  is ethylene;
Ar ~.is a homocycle selected from the group of phenyl naphthyl, acenaphthyl and
o tetrahydronaphthyl each homocycle optionally substituted with 1,2 or3
' substltuents each substituent mdependently selected from the group of halo
haloalkyl, cyano, alkyloxy and morpholmyl o S
Het  is a monocyclic heterocycle selected from the group of N-phenoxyplperldmyl
piperidinyl, furanyl, thienyl, pyridinyl and pyrlmldmyl or a bicyclic
~ heterocycle selected from the group of benzothienyl, -
‘2 3- d1hydrobenzo[l 4]d10xmy1 and benzo[1,3]dioxolyl; each monocyclic and ‘
- bicyclic heterocycle may optionally be substltuted with 1, 2 or 3 substltuents |
each substituent independently selected from alkyl or Ar-carbonyl and'
halo - - is a substituent selected from the group of fluoro, chloro and bromo.
haloalky!l is a straight or branched saturated hydrocarbon radical having from 1 to
* 6 carbon atoms ora cychc saturated hydrocarbon radical having from 3

o to 6 carbon atoms or a cyclic saturated hydrocarbon radical having “from »

3 to 6 carbon atoms attached to a straight or branched saturated

’.



In particular, the present invention relates to a

corrpound sel ect ed from _ phenyl- 0 CH3  phenyl

H phenyl phenyl” Br 1 -naphthyl O

0L a phenyl 0 Br 'H phefy ;.
A -12-

ey

“hydrocarbon radical having from 1 t0 6 carbon atoms; wherein one or
more carbon-atoms are substituted with one or more halo atoms.

. A third interesting embod1ment relates to a compound of formula (Ia) or (Ib) or any -
s . subgroup thereof as ment1oned herembefore as interesting embod1ment wherem R'i is
- hydrogen, halo; alkyl, alkyloxy, Ar or Het; preferably, R! is hydrogen halo, alkyl or
) 'alkyloxy, more preferably, R'is hydrogen or halo; most preferred R 1s halo e.g.
“bromo or chloro in partlcular bromo.

10 . A fourth mterestmg embodlment relates to a compound of forrnula (Ia) or (Ib) or any -
| ‘ -subgroup thereof as mentioned hereinbefore as interesting embodiment wherein p is L
, equal to 1 or 2; preferably p is equal to 1; more preferably p is equal to 1 and R1 is

- other than hydrogen '

15 A fifth mterestmg embodrment relates toa compound of formula (Ia) or (Ib) or any
* subgroup thereof as mentioned herembefore as mterestrng embodiment wherein p is
‘equal to 1.and said R1 substrtuent is placed in pos1tlon 5,6o0r7 of the qumolme rmg,
B ‘preferably in posmon 6. ' | ‘

v

20 A sixth mterestrng embod1ment relates to a compound of formula (Ia) or (Ib) or any »
e subgroup thereof as mentioned hereinbefore as interesting embodiment’ wherern R’is
‘hydrogen, alkyloxy, alkylthlo alkyloxyalkyloxy Or mono or di(alkyl)amino; preferably,
- R2 is hydrogen, alkyloxy or alkylthlo more preferably, R?is alkyloxy or alkylthio;
~ most preferably, R?is alkyloxy, in part1cular C14alkyloxy, more in partlcular |
25 methyloxy

A seventh interesting embodiment relates toa compound of formula (Ia) or ﬂb) orany
' subgroup thereof as mentioned hereinbefore as interesting embodiment wherein R’ is
Ar, optionally substituted with 1 or 2 substituents, said substituent preferably being a -

NPT RWITIE K 118 R

' 30 halo haloalkyl, alkyloxy, haloalkyloxy or alkyl; more preferably said substituent bemg j.~ .

a halo, haloalkyl or alkyloxy, even more preferably said substituent being a halo or »
alkyloxy; most preferably said substituent being a halo; preferably, Ar in the definition _.-
of R? is naphthyl or phenyl, optionally substituted w1th 1 or 2 halo atoms in particular -
‘ 4-halophenyl; more preferably, R3 is naphthyl or phenyl most preferred R*is 1-‘
35 'naphthyl or phenyl



0 a'pharnaceutically'acoeptable'acid or base addltlon

salt thereof, a stereochemically isoneric form .
thereof, a tautoneric formthereof or a N-oxide form
thereohquhe present invention also rel atesi t K

conmpound sel ected from - a phE-maceuti cal |
acceptabl e acid or base addition salt: thereof a

‘- stereochemcally isoneric formthereof, a t aut omeri c

formthereof or a NNoxide formthereof. PC'; -18-
Th énpthes iﬂtdresiting embodiment relates &l aﬁ&rmq)otrﬁﬂ of fofngle Waylor (Ib) or any

:,Sﬁ%r@l% F]l jes T8 ioned. herelnbfefo% & 18% §1FE %ﬁt{c@jmgn wherein R3 is

4 ﬂe&d?eﬁﬂeﬂwbenzq[ 3 1dioxelyl uorophenyl (B) Br
4-chl orophenyl CH3 (B) a pharmaceutically acceptable

52 IR Sin £l AFERBRIR Gt o
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N- @gb%@pftbergoftqq é’rpe@gpned herembefore as interesting embodiment wherein R* and

R’ each independently are hydrogen, alkyl or benzyl; preferably hydrogen or alkyl, in . _
' " particular hydrogen or C;4alkyl; more preferably CMal.kyl; most preferablyniethy]. -

A ninth interesting embodiment relates to a cornpound of formula (Ié) or (Ib) or'any

subgroup thereof as rrientioned hereinbefore as interesting embodiment wherein R* and
R’ together and including the N to which they are attached form a radical selected from '
the-group of pyrrolidiny], 2-pyrrolinyl, 3-pyrrolinyl, pyrrolyl, imidazolidinyl,
pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl, imidazolyl, pyrazolyl, triazolyl,
piperidinyl, pyridinyl, piperazinyl, pyridazinyl, pyrimidihyl, pyrazinyl, triazinyl,
morpholinyl and thiornorpholinyl, optionally substituted with alkyl, halo, haloalkyl,
hydroxy, alkyloxy, amino, mono- or dialkylarnino, alkylthio, alkyloxyalkyl, '
alkylthioalkyl or pyrimidinyl; preferably R* and R® together and including the N to
which they are attached form a radieal selected from the group of pyrrolidinyl,
imidazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl, morpholinyl and
thiornorpholinyl, optionally substituted with alkyl, halo, haloalky], hydroxy, alkyloxy,
amino, mono- or dialkylamino, alky_lthio, alkyloxyalkyl, alkylthioalkyl or pyrimidinyl;
more preferably R*and R® together and including the N to which they are attached
form a radical selected from the group of p1per1d1ny1 or morphohnyl in partlcular a
piperidinyl. ' :

A tenth interesting embodiment relates to a compound of formula (Ia) or (Ib) or any
* subgroup thereof as mentioned hereinbefore as 1nterest1ng embodiment wherein R®is
hydrogen alkyl alkyloxy or halo; preferably, RSis hydrogen

An eleventh mterestmg embodiment relates to a compound of formula (Ta) or (Ib) or
any subgroup thereof as mentioned herelnbefore as interesting embodiment wherein ris_
1 or 2; preferably r is 1.

A twelﬂh interesting embodiment relates to a compound of formula (Ia) or (Ib) or any
. subgroup thereof as mentioned hereinbefore as interesting embodlment wherein R’ 1s
hydrogen or methyl preferably R’ i is hydrogen



!

5 Preferably, the conpound of fornmula (1a) or (I'b) is
a particular diastereoi soner. (substantially free of

_IJLe_pmﬂ_ﬁgl aster eoi soner(s)). In case the conpound of _
f.00 Ml autded) or (| b) has two chiral centers

that the conpound is a racemni e€l4ai xture of thé—&R—S)/’
and.- (S,R) enantioners or a racemc mxture of the

(R R and (S,S) 1l0enantioner.-Hereinafter, the racemc
m xtures of 2 enantioners. are indicated as o
dirast ereoi soner A or B. Wiether the racemic mxture is

| O\ i ﬁim%el‘}%st‘?rf &tﬂ)ﬁmg?ela(?& 1§ %Bl?ﬁ(gundtolg\;f&mftﬂa @a@ x (Ib) o;

i sol at esl s_prot
(i 3y S@}%m“%hf‘éeqf PR MERteE] | eliewbefefﬁrﬁg SRIPRGTE iodmant wherein,
(| ®r compbhrhals atording peFdrinalal (B5) oalyaRt isd@rogen or alkyl; and R® is oxo ;

51 SRR i o bl el SRR D R ohi

centers this means that the conpound is the (R S), o
( S%uﬂédﬁﬂ%te@é’sbﬁ@e@ocﬂﬁ&ﬁ&él@tﬁ?fo a JoRIpBLRPS L fBFmuls 8k or (Ib) or

25y RSSO Syl S v

or c@ppeing dnaleorappuni aedeeding to fommulsdalat ed first or

1j0second in the synthesis protocol. 20 The conpounds of

for can.b repared accar.din t he
ol Biere e eriioals RS R PO Po A fomith (1) or sy
i né@gpumah@cbﬂae mentioteyd herpinbeforcas. intetestingemetrodimert vberein one or

comw&s%?era&yanddmﬂe folloWing dbmaﬁ@ﬁsla\%ﬂ Cﬁn bekpr epar ed
| S nown

LB SRR, 1 By =Riop(oFHas i pacula by bl C1-ally

' 15 19314alkylwxypAr ot Het; anore mlpartmm]aphydnmn,aﬁcmb,dhﬂgylt methyloxy,

f b t .
| e R, ARy PR YR RERE D
i nPEThY éﬂ%aIE%WBc}und of fornula (I'll) according to

20

25
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35

‘anCe3

t h&? fscilkmuyngkyldﬁ@,tmm araielkpl)drdino, alFedyal®loky; ia Barticular

di |
) heibtyiony, €2 &8 #3?%?“‘6%"4“‘?'2&?{) var i abl 65 are
0 gefi+abyl %‘Q’CM? #6h salkyleny; morq inmeartiguleng-eityloxyesuches

ratnet}@foxyhe reacti on. 10 The reacti on may conveniently
i .b - 20, .
g o A R B0
symrﬁ@ngée@dmmendb S@bStM¢dmitb 1 or B pubstituents seledtédijom halo,
?Ilifnﬁéalla}l Sall6iyt, Bfloil 16&91&0510 11@1160&. H’ﬂnx?lgregﬁ ABEETHY phenyl,
CotmsP o i or SR HF el ‘b%?’é‘dlai?eg%%iﬁ&y{,o
coﬁv‘@HWﬂQXNahalwféaekybny pr Gcetyl; esn@dar}ryi ally known in
he? 5
t R* &{dR di@l! nﬁ&;%?fﬁéxﬁ}y a!réﬂﬁﬁé%ﬂ 'oﬁ&lﬁylcgag%&%r gl o

{ PG SR St B CroBsianmatiat of R s Rodoaedier 0 B hoting

(1111e¢\)tovwm¢1€uhqya’elatta($edﬁmneqnﬁatﬂuﬂef| ned as in formula

(1R S

oo P00 AR it R PR Shteh B o, 1 A
EW@BVaate acyl chl oride such as 3-phenyl propi onyl

chdmeqw@u>ﬁ fl uor obenzenepr opi onyl chloride or

enepropi onyl chloride, in the presence of

a sﬁ%?g%%ggéase such as triethylamne and a suitable

r eAlkiis Bthyleae or efbylenent . such as net hyl ene chloride or

et hyl ene di chl ori de. The reaction nay conveniently be

Ca,& ix‘teeg tglr'iltéter%gtm(f € eqo en& 55 eelﬁsgt% bet ﬁEqu&nOEt@ or (IE) or

( banytsn@rma@er@@i asomxmpm@dlemntsfcmpas( mperessng embdditientiforthe
phosphoryl -chloride (POC13 ) in the presence of

N, N- di met hyl f ar mani de (Vi | snei er - Haack fornylation

foll owed by cyclization). The reaction may
conveniently beicarried out at a tenperature rangi ng
between roomtenperature and reflux tenperature. In-a
next step (c-1), a specific R2-group, wherein R2 is
for exanpl e a C| 4a| kyI oxy radical is introduced by

. -

~



N

- 15conpound obt ai ned in éiep (b) -with 1)-Cl.6allcyl in

t he presence of a suitable solvent, such as for -
exanpl 1 _6alkyl. The internedi ate conmpound
fbt aj.nedsian) step (b) -WO . 113C'.1.3. -21- -fpe€alk oy
al'so be converted into an intersmedi ate conpod‘d‘—‘——————J
‘wherein R2-is for "exanple a Ci _6allcylthio radical by
reaction with S—C111112)2 in the presence of a
sui tabl e solvent, such as for exanple an al cohol; _
e gpanefabmrmdf a(métbcpm(ent- ) heftrhin@nesf aninfeaatvwitina gﬂafntposmve '
nce of a suitabl'e base, such
aﬁ(glrnk%gr rrplfeg ‘E@%&g‘%ﬁ&g a suitable solvent, such as-
for exanpl e 2-propanone. The internediate conpound '
ObtAasenerednth intedtifd¢mbatimert $0th GseCoTa\BpBehd dftfemsula (Ia) or (Ib)

N
sundf EVhBhEp %iﬁ?ﬁ HeltOah e fford o B R sbpdiment for e
s umeapfagtueegfia mediqqmartfay thaitwegiment of an linfegtion e thorgram-sitive
Subkadriuvin.base, such as for exanple potassium

carbonate, and a suitable solvent, such as for exanple
acetonitrile (step (¢-3)). The , 1()|nterned|ate ~
codpRighierngbinterestis gmbadiment (hihe userpfahesnippundsof dorrexdh (Ta) or

101 ntl@? &rhn'y@ﬁ BRFhaess £INRNOBRA Héfb%lﬁfd?e &m{e?estm embodlment for

saf r%%%gf%ggﬁ% O IR R A

albymumwalkyICH optional |y substituted with al kyl oxy
in the presence of NaH and a suitable solvent, such as
for. exanple tetrahydrofuran (step (C

| nOPRgeAGt iaterssHpR tRRRIEETE & the Heg th@ @@%J?%‘md@f(fmm&e (Iepy M)or

15 be apy sjpgroepl tieewd asimegtidned héreinbefble@uimeresting@inbodinfeah o the

( 3%@&%&% og a'n&bd?cafn hiStbr tEE g‘gat{n@%]t oq’ a%l%{a?ttuh tﬂﬁé(ﬁ%n wherein the

i ndol e lone IS reac

- sub¥PReUnt efifesmyladiay) pbﬂb)draé ﬁé%éhlﬁdé/mlwgwnet ap}eg%t@ne Bacigrium,

a Bl.;;aﬁ'lainlaﬂ alpeae posinive WiBterion} praferablly HXI.He 10 Iﬁﬂ/hﬂ Zihéve ?r)i"efedrably a |
r e a 0] onpoun
R ey B SRR K i oo

20tenperature in the presence of a suitable

r eﬂtkfdrﬂﬂy i eHetcoBPburRI of ﬁwﬁmaq&) dﬁ la8Y B¥aroup Qﬁb‘%&ﬁ a§>

0: reg in
o M G e g,
i s@l@ﬂ@’él mqrgmetfmblyéiaalmn medi um and, if necessary,
further purified according to nethodologies general ly
known in the art, such as extraction, crystallization
and chronatography It is further .evident that . . _
reaction products that exist in nmore than one 5.
enantioneric form may be isolated fromtheir mxture
by known techniques, in particular preparative -
chr omat ogr aphy, ~such as preparative HPLC; chiral

chr omat ogr aphy. I ndivi dual diastereoi somers or

i ndi vi dual enantioners can al so be . obtained by
Supercritical Fluid Chromatography (SCF). 1() The-

i nternmedi ate conpounds of fornmula (I11) aré conpounds

- that are either comrercially avail able or may be

prepared according to conventional reaction procedures
generally known: in the art. For exanple, internediate
conpounds of formula (111) may be prepared according
to the follow ng reaction schene (4): 15 Schéne’4 -
0(a)0 /0(c) R3,, AIHAIkJ/ NAl k, RR-"+" 0- A
>i\r-R4. \ R5 Reaction schene (4) conprlses step (a)

~in which for instance a suitable acid is reacted - 20

‘Wi th NH( CH3) (OCH3) in the presence of
1,1 -carbonyld||n1dazole and a suitable solvent, such

~as for exanple CH2A 2. In a next step (b), the product

obtained in step (a) is reacted with Gignard feagens
(CH3MyC1l) in the presence -of a suitable solvent, such
as for exanple tetrahydrofuran. In a next step (c) an

-an1no ‘group (- NR4R5) |s |ntroduced by reactlng the

o, o I .



0 R3AHR31(" (a) (b) Scheme 5 o R(c) R4 R3')(' N, R
(I''1-a) Reaction schene 5 conprises step (a) wherein .-
ui tabl e al dehyde is reacted with 5acetone?in the

|_presense ] a suitable base, such as for egample. .., if

10

“reactions, con@ﬁ|s> g the ore descri bed éghe'-inafter.,

sol ve xempl ¢ a N ( < CH,
met ha P reaction |cong e used to
convert -a Bo g of fornulla (Ia vherein R4
~i'$ benzyl intoCE ud off formula (I | b)
-wherein R4 is hyd ompounds of fornul a) or
"(lIb) wherein RI. in partlcular br on® an al so
b or (Ib)

sodium hydroxi de. In a next step (b), the product

.obtained in step (a) is reacted with a primary or
~secondary amnine |IINR4AR5 in the presence of CH2(---0),

a suitable acid, such as for exanple hydrochloric acid
an ®rdféreed doh@ouﬂisdlr@se&!dteﬁ FRNEthe B 16R Mg co’iﬁﬁbﬁn&s for

exanple an al cohol, e.g. ethanol. In a next step (c),.
t re pIUUUbL Ub*alncd 1 otcp_\b} =S Ny“*“gﬂﬁated

(1-12) in , e presence df a suitabl tal yst,
sych-as for éxaapl e palladi ym on charCc.

sligd. abl e solve tOHsucﬁHas fch CHp

all COnpr ey etbanok Ndhe dorpounds~af fakmilaNctg)
o (I g _al so e convertdd i ’ ~
follo g art-@&nown functi onal rapsf qrmati.on

For instance, co lds of flornula (la) or’ yher ei n
Rl- is halo, in paktieul ar brlomo, can be CONYE
a[conpound of _AQrmutra (tay gr (Hb)y—wherernp RS

hydr ogen, by action wth |HCOONTI 4 i presence
of a suitabl EHsuch as for_exangl pal | adi um

on ggharcoal ,

e 25converted |nto a conpound of fornmula (Ia

ICICIIIN alllct, iy Pallluulal

a SU|tabIe boffoni'c kid d¢
A di ne-3- boronilc acid, in z
'amﬂlysn such ag for exanple OH ,CH;
gphi-ad)eal | adi y L he resenlie of a
3t, such’ as for e /-thy enegl yeal - |
and a suitablle b

reaction
Het, e.g.”

a

(

S [ d

d yINet Per |
ex

or

a

f

anple sod&ypwflcarbonate. Cbnpounds oijor*an (la)
(1 b) wherei @‘ is halo, [in particular b , can

so be - convegled into an|internmedi ate whegefrn Rl is

prnyl by reactijon with N, Nydi methylformamdg in the

¥ uitahle solvent sudh as for :
BSEﬂImmpMunmllyabgeﬂtabfembﬂ]rm bddeaddition k4t thedbRh Gtére@;@libmlcally .

©

g t hi%ﬂ%&lccﬁﬂ'}f ?ffe}&ﬁ d Qﬁt%m@qg%giﬂ%&rf é)gé (\; cg{l]&mflo%ﬁ Qﬂer ot

b) wherein is -
SU|tabIe redu0|ng agent, such as for exanple NaBH4 and

i nEspheialjy preferreé cafipaindsiart aaeaecsmrue@mpo@uqh Bss 7f 819, 20, 39, 37,

th
T e D s et
ofa qtgpqﬁyprglcellh)somq@c farm)therenf; ingadiseldr preferred compounds are .
arﬁmipaaﬁaepa;m 38/ 35 SAAO] AN.oxRREAREIFA 1aRBIRAY fR% tHBYoMS a

s ei Lhe ositive or gram-negative
odgc](ielﬁg%a PPBF fﬁé%‘r?ﬁ’gunds W th activity against

.both gram positive and gram negative pathogens are

geTIR skt ihRAA6HISIG A%tAY bilPorf &E%@Glcﬁd?ﬁ 6F TR 10 5

tqgctlv %y The conpounds .6f the present |nvention are
re a as active against gram positive and/or
gran}negatlve bacterial pathogens. In particular, the
present conpounds are .active against at |east.one
gram positive bacterium preferably against severa
gram positive bacteria, nore preferably against one or
nore gram positive bacteria and/or one or nore

gram negati ve bacteria. 15 The present conpounds have
bacter|C|daI or bacterlostatlc act|V|ty Exanpl es of

L ) N | - T N | T



. Bacillus subtilis; Listeria, .for exanple Listeria
monocyt ogenes; Fbenophllus for exanple H influenza;
Moraxel | a, for exanple Mcatarrhalis; Pseudononas, for

exanphengegdononas aer ugi nosa; and ESCherlbnbpi For T )

—exanpl € E. coll. G ampositivelPpat hogens, fet~e*aﬂp+f&~

- . Staphyl ococci ; .Enterococci and Streptococci are

25part|cularly i nportant because of the devel opnent. of

resistant strains which are both difficult to treat

cand difficult to eradicate fromfor exanple a hospita
_enyj hE BRReR VARt ¢ B trains
sare gEthICI ?n ?ezé. én % go&%%%g Sgégﬁggﬁgﬁ C
(MRSA) , neth|C|II| Ki.st-ant coagul ase negative
st aphyl ococci o penlg IIin_resistaht
, Streptocqggus pneuno |ep and  tul tiple resistant-
- Ent er ococcUg Taetiy g0 ~Jh \@ﬁppounds of the present
invention al act vity: agalnst resi st ant
bacteri aR'st rai ni’
invention are espeC|éH y Rctive agalnst Streptococcus
35 pneunoni ae and/ or Staphylococcus aur eus, including
- 5resistant Staphylococcus aureus such as for exawple

' g | Lfis ; St.aphylJegp¢cus aureus (MRSA),
especrLatty dg S pﬁy JcqcTuy aur eus, |ncIud|ng
© resistnt| Sﬁathyﬁococcﬂgﬂﬁhreug; The present -25-
COpposnan Uhq eshetl aphetyh dood|act L uisy,2gannst
630% L rleREQIOCEUS | P eEnDE de (ATCC6305)) and/or STA'
129213 ( Stjaphyliocoeccys BUP (RT0c29213)) -

par{i.dll gr Bt he Hom)ounw)'bf tBe|. present |nvent ion -

- arejagjive gn |t hpse| bagliaig of Swhi ch. the viabi | ity
depén B o T (perfJnCtI ontnd- Of FI FO A-I-P Synt hase
W t holt. Heilig.|o&thd|.t oPhemyl t HeBry, it is taught that
theladli Vi tg1 of Hhe prpﬁﬁpt gogpounds lies in ‘
~inh{bgtign gf [thg QJP synthase, i'n particular the
I nh-btHer—o+—the FD B VcA of—{he FIFO ATP synt hase, -
nmo# pharmageatically deeaptablesacidoribiaset addmoofsals thletenf ta seerevkchdrhieally
- FOis6@81¢ fofmThertdtea falfoReAd Porﬁ%ﬂér@@ﬁf 2 fbﬁmttﬁ)er
killing of the bacteria by depl etion 0 e ce?fular-
- ATP level s of the bacteria. Wenever used herelnbefore
- or Thmpmmai’ntvetttontalsatrelaﬂaetocaomsprpumdSselbafedtffoﬁﬁt a
bacterial infgcNon it is neant that the conpounds
can treat an i ti'on with one or .nore bacteri al

“strains. S us ext hereinbefore or herelnafter
. that Rt he bag @ nfebtlon is other than a
Mycobag nf &t i6n 1Gsi s neant -that the bacteri al

han an infection with one or nore -

NycobacterlaNst , The conpounds .of the present

 10invention have &fsacReptable t112, i.e. The half-life

(t-vR)ri20/ of - qgconpoqu refers to the tinme course

_necfgssarly, .or 1 ity of the conmpound in the- body
(or-pmésﬁﬁﬂeﬂﬁygﬁwua_hcn) to be reduced to half of its
or i pi Bl | 4-Buedophémybugh |vari ous el i mi nation processes.
The| exacit,_ equency of -adm ni strati-on of

t he ?gséhgaégggghuus3cepends 250n the particul ar
owt@an@f:ebticailw Beaeptablelagid op baselalyitions s, therkef, p stetebcheirdcally -
C OifthéricOmrmh eeRa f, ol tR@bM6ric fohﬁtl?e?éb?'bf&)‘/&fx}ffﬁaﬁn BRAEL T on S

being.treated, the age, weight, gender t1me of : .
adm nistration and. general physical condition of the :
particul ar patjent, the node.of administration as well , o
as other nedication the individual may be taking, as

is well known to thoie skilled in the art. .
Furthernore, it is evident that the effective dally

30, amount may be .| owered.or increased dependi ng on

t he response of the treated subj ect -and/.or dependi ng

on the eval uation of the physician prescribing.the .
conpounds of the-instant-invention. The conpound

-of the present |nvent|on may be adntnlstered |n a '

' . I B 1 . - T T T T O




25The present invention also relates to a conbination

of (a) a conmpound of formula (la) or (I b), and (b) one

or rm_'re er antibacterial agents provided that the
oene:‘or “nor@ other antibacterial agents are ot[h@f than, ..
ant i eri al agents for-18se"as a nedicine. 30 A

phar maceuti cal conpositi.on conpri si ng a o
phar maceut i cal |y acceptable carrier and, as active

“ingredient,” a therapeutically effective anount of (a)

a Thepresen nnrfentﬁo)rand relafel &) a eomfidub selenedl fedmy one or
nor e .ot her anti erial agents provided that the one
or nore other a cterial agents are other than

'b\
‘antimycobacteri atent srtis alsa conprised by the

~adm ni st RapAQn A rpoes

.t akg--a-wird e vari-€ X/ of orm(s dependl ng on the form of

presem_ipyentionl A lee present. pharmaceuti cal

it 1 OCH phar maceut i cal forms for
As appropriate conpositions

there may be & teﬂ alN_;conpositions usually enployed

for Syst m cal I 12 %rn rﬁ stering drugs To prepare the

phar{mgeeyt.i =EBils i nvention, an
ef f T Ve Tt therpar q conpounds,
opt ilor I\..Iy1 ‘I‘P"ékhﬂ‘h o‘.ﬁ.\ _ .Jas the active

i ngriedsrent t4 flgor6 1r_gq|, i @) mat ¢ adm xture with a

phar rmﬁeL &r!)}}ﬁe ' tabl'e, cartier, which carrier may

" preparHt il dnflubsephend | flr | adn{B) st ration. These

w

dosa

phar rTBg‘,euuL&@dmIg}g 0@}{5 ons(B?ye desi rabl e in un.l tary
| ar

naRPhermRreRicaly aseentble asid nybaﬁea?d@ﬁtoersaﬁt ﬂ}efﬁoéétﬁtf‘é?f’c*’%'ﬁally

ex sopler¢ farm theregfas tantprichie faranpasof drafd-okide furl thetesage
form- any of the usual pharmaceuti'cal medi a may . be-

=

- emél oyed such as, for exanple, water, glycols, oils,

Eplly.dheicamround REformula le) exdh) ive peshedlan digpigrepisomer. |

| pr cbstaitially $res uCihe amesmweeas@ﬂ&(s))s YA BARE theQ:'ohfpbﬁﬁii of formula

m

15

S?‘gla)st#] ctﬁﬁ h‘;wgvo c%lug{(éeg{%% ' thi3 ane]%g et:!}gt & %%ﬁlﬁ%s uagr:«memlc mixture of

bi HgdRs) anfs(ﬁg R) ¢napigaers otp mownic snisire afftes (R,R)andr(SiShe

CaSﬁnﬂém&OW&ﬁaﬂ@'thé &cexﬁi@[ﬁ?%ﬁ%% ofD gnén?@hﬁkém'e ﬁ@ﬁ:@t@&@s -
) ati on | ets,and. c

P euhREkbisSAAA bhe: W3 e BB B g SR 3 b SRpencs
f o@wh¢thel\M1iS dinst medsmlthmbyptham pratoeolt (i.e.ad) araeqoné (ise. B).eMore
Ob"‘*e%‘“”" N °ﬁ%““? (B/8rate e PMRARL ChltDmet TE

C lshtapsiety freé SR bt SRR e e Sompaind Bl Sahta (1) or

t o(fh) lths 200 sluiral bérters thivmedns than tHewdmgoundris thet(RIS)AS,R), (R R) or
SOl9K) ARRionie?! HRXATHREE sai i0far U GRR) Fx?egs 4e0i ﬂ’(‘ﬂ{a&laag § A2 Bl .

cose_ sol-ut

W VSR b2 Fanomrgs ndabdes &1 82 Hhor %ﬁie@éwmnévhether .

s us pmlmdxﬁnst orsgcomd Sothe symhesisaréidedln Whi ch case

-appropriate i qU| d carriers, suspending agents and the

20

i ke may be_enpl oyed, Al so i ncl uded are solid form

pr Ebesgominognds affferatulale) or (ibpeanche prepared agemding taethe methods |
S hdﬂ‘st:ﬂlbédbﬁim 20043019836, twhidh i§l ticBrpbRfdd Heféﬁp@% RIrdrOne.

e M —

 f refiftaps,Ech of wlichistipowe iqythe skilted perygmef er ably from 0.1

to 70 % by - weight of the active ingredients, and, =
from1l to 99.95 % by weight, nore preferably 30from 30 -
to 99.9 weight. %of a phar maceutically acceptable
carrier, all percentages 'bei ng based on the total

conposition. The weight to weight ratio's of the

compound of formula (la) or (Ib) and (b) the other
anti bacterial agent(s) when given as.a conbinati on nay
be determ ned by the person - 35skilled in the art.
Said ratio-and the exact dosage and frequency of

~adni ni stration depends on the particul ar conpound of

formula (La) or (lb) and the other antibacterial

M 1



sinmul taneously, separately

treated, the age, weight, gender, diet, tine of

adm ni stration and general physical - condition of the
articular patient, the _node of admnistration as

wed |..asedhpr medi cation the individual nay~bef- KT« 5ec,)
as is well known to those skikiged in the ar’t:

Furthernore, it is evident that the effective daily -

amount may be | owered or increased 5dependi ng on the
response of the treated subject and/or dependi ng on .

t hén partidulat the romapounde aqebydingcto ddrmul2E@4) cah b rebdied by reacting an .

co %R&TH%G orrg;B @%ﬁm&a Iﬂ‘éﬁm dnqgt’en;mﬁatg SORER 31 Rimula ()

for e one or

ant’?%&@&e’i" foﬂgwmgsrewayn prbewms fhi: ned i n a single

preparation or they may be fornul ated in separate

et preparations so that they can oe adm ni st ered
g%—seguentially Thus, the

pr esent |nvent|on also relates to a product or k|t

co ﬁarnrng*(a) a conpggnd of formula (la) or (lb), and

Inti bacterial agents provi ded

(b) ne or| nore oth
tha;\\ . £ other anti acter|aIRagents are
ot helt hn |nyc9ba9ré*rﬂk“ageﬁﬂ , as—a—> (la)

ajy a for simultaneous, é%parate or

i ssequenti al Bse in the treatnment of a bacterial

i nfection. The pharmaceutical conposition may

addi tional Iy contain various other ingredients known
in the art, for exanmple, '"a lubricant, stabilising
agent bufferr“b agent, enulsinyH@ agent )

vi scosity-regul ati ng agent, surfactant, preservative

L GRER 08 pROGRI R PBloront o SRR, wherein

15

ph¥iRRles atei d@ﬁl‘edc‘%?r’rﬁ &umuladia). Stirripgimay ¢pbange thegatgmof the reaction.

10 eaThe rbctivdl ) Shvenidnbi ba batribdbiktQE Hichipefiiurg %%&@ betieh ~20 and
y

do formas used herein refers to physicall

~-discrefe units suitable as unitary 25dosages, each

unthe sametreactipm prosedwechatberuséd-to dynthesieicompainda of formula (Ib)
|ngred|ent calculated to produce the desired

th sso tion with the r

p hglﬁ NBC e?ﬁ P@% f1ai g?? h’g F'?t ‘i?g‘pB'f’“{s QEfProH at(?‘g a@gg@) are
f o¢ampoxnds thailaregithet ¢qmmherd1aﬂog acilable dr may boptepated according to

t aknQéritionalGadEibh ﬁ)cecﬁirés nerP) oA GG Fol Bl SLﬁ ons

osr .ories, solutlons or suspen
an% TRedite I?%mp%t’r?gs 9@&'@@31@&) PR ) Inayd etmeraé’@faccorgmg to the
Thiollowingyeagtismsphemt (2)he conpound according to the
invention will, of course, vary with the conpound
enpl oyed, the node of adm nistration, the treatnent oo
desired and the bacterial disease indicated. The ot her
anti bacterial agents which may be conbined with the
conmpounds of formula 35 (la) or (lb) are
anti bacterial agents known in the“art. The other
anti bacterial agents conprise antibiotics of the-
13-l actam group such as natural penicillins,
sem synthetic penicillins, natural cephal osporins,
sem synt heti ¢ cephal osporins, cephanycins, .
1- oxacephens, clavul anic acids, penens, carbapenens '
nocar di ci ns, nonobact ans; tetracycllnes
anhydrot etracyclines, anthracyclines; anrnoglycosrdes
nucl eosi-des such as N-nucl eosi des, C- nucl eosi des,
carbocyclic nucl eosides, blasticidin S; macrolides
such as 12-nmenbered ring macrolides, 14-nmenbered ring
macr ol des, 16-nenbered 5ring macrolides; ansamycins;
peptides such as bl eonycins, gram cidins, polynyxins,
bacitracins, large ring peptide antibiotics contalnlng
| act one Ilnkages -acti nonyci ns; anphonyci n,
capreonycin, distanycin, enduracidins, nrkanycrn
neocar zi nostatin, stendomycin, vionycin,
virginianycin; cyclohexi m de; cycloserrne variotin;

- e



ass wAsand

carbon aton(s) therein was not experrnentally

deternmined. In those .cases the stereochentcally

i soneric.. m whi ch was first isolated is desrgnated

he 10second as "B", w thout furs

reference to the actual stered®hem cal conf?
However, said "A" and "B" isoneric fornms can be
unanblgu0usly characterlzed by a person skil-led in the
art, using art-known net hods 'such as, for exanple, "

X-ray diffraction. In case Sgierrti "B" are-

stereoi someric mXxtures, in particular m xtures of 15
d|astereQ sonmers, they can be furthgy, separated

wher eby e re§pec rve firpt fr% tio i sol ated are
-desi gnat r e 5 E Ih second /&%
"A2" res |ver VVIthOU furt i&e@to

- the actual stereochentcal ‘configuration. "However ' Jsaid

.particula) sai d N

ALY, ARG and 131 (wpz |soner|c forns
and "B 1", "B2" enantlonerlc

- forns, | ousI characte@ zed y a pefs
'ZOskllled usr -kno net hods su
for exanple, X- r%Fysanfractr‘fm me (7 |-|F

“s| ow

_poured out on ice. EtOAc was addegd.

i-s defined as e trahydrofuran
N, hUlnethyIfornantde "DI PE" i s-defd2ngd as ||sopropyl
etheQ nd "CDI" is de # ed as 1,1 _
' -carR8nyl di i mi dazb 5 A. Prepa a?ior(&g th

i nter unh§£é:$§;iftﬁg;3327 M) was

conjl ete .
addi tion, ; -Cdairet hy| pheny ) benzenepr oganam de
(0.50,1 no}# was added.. The mi xtR¥ e mas"BOstlmhe
80C overni ght, then brought to roQg

b M|

stirred for 1 hour, while ice was; .!iifyigtg
extracted with Et 0Ac. The organic | ayer daé erara ed, .

washed with H20, drjed (MySO4), filtet®d and the
sol vent “was evaporated Yield: 182.2 ¢ df»lnternedlataﬂ

‘,L T.Fry -31-- A mxture of internedi
mol) in CH3ONa (30 9% (300 m) and CH3OH

stirred at 70C for 48 hours. The m xture:
to roomtenperature, poured out on ice and extracted
with CH202. The organic |ayer was:separated, {f&shed

. WI Whﬁrﬂﬂ 61l varidhies af MiFSD4] as iniforrede(la)aReadtion selmeqD) comsises

c oI d Pﬁ’%“’ﬁrmaﬂb H!ovgél%&gutlg% %Igh F %U{eh“ﬁnddn%}gpmpnate
&@PB@% RER a5 SBerapropionsd shlase g uorghengsppsopionyl chioride or

- f reachlorobhenzemapeopimiyl edoridé, arthe plegensobftasuiitableBase, such as

10

e a“z"a%gfb.‘ft%%‘?‘r?% ipdlLSRE QA y R H 0l

| mﬁﬂj *‘vtﬁg‘r Hosids BIFRFILQD THRY conyerirntly be paFied 9ut atg femperature.

Mr@ngmmwemyphmnqﬁ@dmmrzen@mmﬂ@éxﬂp&aﬁe( bh BRextBkep

(B’)/Qﬁe
'adaq%%ht oﬂ_ttﬁgleiri%ﬁ(sttéﬂ' @rper a?etgrvgel{heq‘ SCEPB@? &Sﬂﬂ?) B8 themgsence .

Nhidimgtiyl @%@arudet@rleaelefﬂaacmmwm tfallom20 baieyiclization).

: d r'The dedctioty Arayl Gonv¥hiehttli b&éhrrfbdg)uﬂﬁt a' t&hﬁérﬂﬁfy Adingbdtwden room

15.

! erpetete 5l R Bibfitoie) ' SERTS R 0 st it arotgn e hrcin
cHE dsfor snle 3 Gmaiky@qxwra@gral ammtro@fcedrhsetbacm%rthe tpidrmedibte
mc)shtpﬁtﬁld\/%‘ialm(lﬂ&% ®) Qv1ﬂ109f@1t6§lﬂ?ﬁh @ﬁe‘ﬂrgsen&od'l’raesqltﬁﬂé so%lent

ani c

& St Raf AR et e Fitermaiaisampond aivedin siasd)

_evaporated The residue (38 g) was purified by 20

col um chronatography over silica gel (eluent:
CH2C12/ cycl ohexane 65/35; 35-70 gm). The pure -
fractions were coll ected and the sol vent was
evaporated Yield: 30 g. of internediate 4 (73 %
I'PC ' 01, '-32- Exanple A3 a) Preparation of

-|nterned|ate 5



. Benzenepropanoyl chloride (0.67-nol) was added
dropwi se at 5C to a nixture of 3-bronobenzenani ne
(0. 58 m)l) and Et3N (0.72 nd) in CH2C12 (1000 rr1)
. igey was stirred at room tenperature fpF4.7 7.,

S ; into-ice wat®ge-and _N 1401—
organlc | ayer was washed vith HC1 1N, then. vvlth K2CO3
10 % dried (MySA), filtered, and the solvent was
evapOrat ed till dryness. Yiel d: 190 g of internediate

5. ci) alfy @ aériedrintofan inté et c%h@o@ldami’er&n B is for B%ib’ﬁe a

Cg?nﬂglﬁmlovﬁﬁlcgldo%gg%:gﬁg RJWP g tge Preseng: otg a surlmblzv solvent

erat ure.

1 nﬁ‘éihri’é dorpxample@p als;ghcﬂm §: S e&h;gola(m@ Zﬁﬁélowdbn reactipnswith

St Ul kaky1dtin the (ﬁré‘s@dce ofh @&ifa‘éle HaEBZ-‘ eu&lcat@ ?&Qx%_ﬁ&l@ ®3Q0; and a suitable
er

BB LRSS e 15 RS bl S
m xnep,: () camelsehe conyerad infotan igpt@dite cimpoundywhérein|Riyier

mw(niaf(mﬂ Wihb2i iR Ehylifbeh ol db)(m)mthfd éuit&ﬁ@?alt of |

t
ﬁ@(ﬁﬁmﬁ A %ﬁﬁ?ﬁémwﬁﬁaé forgrphels Dyatoam
(ebarbmtate OO fitable cb vk aSF EymptOactonitile. (stéh &-3)). The

10 degirdrd difeaShipOa dMifedif |s!e€ ?JO)Q:Qn ?lggbé aﬁlvétgédvlﬁfﬁtagm ediate

eva or at d Yield | nter L ate

9g TBOGHN B\fhe{em ﬁé%g}x&alfyyloxy ogpop\al}M supstitated pvith alkyloxy, said R%.
i nbeingrepieaérsedsby E“,lbymhc)txoamdthl‘dﬂ@[&ﬁal@mopminhlly $ubstituted with

WEEIQ?BQ* m(tﬁég egén):e 3@N¥ﬁ§m§£ klﬁfaﬁlg s@l@gntrs%% H@‘l%? S{agqﬁlgq

hour's to room tenperature,
i nt egab@é‘)@bﬁ’f‘é?te%% Bxtracted with CT- 12C12 The
15 organi c | ayer was separated, dried (I\/gSO4) fi I tered,

Iaﬂtﬂg%rﬁlg c%ﬁ@Bw%%g&\‘(ﬁR%{o%ﬁ%li §B% r‘%ay beg(rg%ie%ac'&ﬂrdl% to the
@Fljlgwgtg rgzﬁ:tlgp s¢heme(Fre @r,hgtp@ ipa firg gtep (a) a substituted indole-2,3-dione
Beﬁzw&ﬂrvﬂﬂﬁdimﬂnﬁﬁdl@r sluﬂeﬁltt(tai ﬁ%ﬁerﬂﬂrﬁm&ﬂﬂeﬂ%qg the presence of a -

dr t r.oomte a.sol ution _
EbIE Badl on b R P S e irgeieadtions 848 which he carboxylio
20 Cli‘%@g.‘ZnIQGPO@ I&ﬁeyarhwwlatedemm nexiustep (hhat high tempetatate inolnpresence

t eSMESREBIE PeaBNAH- i Bélvent BiEchts WipAESIMRE. pour ed out into
wat er and concentrated NHAOH, and “extracted with
CT-12Cl12 . The organic |ayer was dried (MgSOH4),
filtered, and the sol vent wschemedpor at ed. The resi due
was crystallized from-diethyl ether . The residue

(119.67 g) was taken up in CH2Cl2 and Wi
QN d (N\é\%&l) (?}Fer ed, ,R%

. The organi®M ayer was dried ’
and\the sﬁ)l vent 10 or ted(a)Yl el-d: of /
i ntexm b on of iqter VAT
Theky on was c d out tw ce POC. 3 - .

was adde dropvvi se at” 10C to DVF (0.525 [) N° Then
intermedi & e 9 (0.175 nol') was added at room :
ténperature . The mixture was stirred overni'ght|a)
80C, poured out on ice and extracted V\(Rn)h 15 02 .
The organic |ayer was dried (MgSO4), fi ered
sol vent was evaporated. Yield: 77.62 g
10 (67 99 .. A nixture of internediateé
in CH3ONa (30 % in nethanol (222.32 m )}\g#u
(776. M) was stirred and refluxed 20 overni ght,
poured. out on.ice and extracted wi.th CH2Cl2 . The
- organic layer was separated, dried (MySO4), f(IIIIe§sred
25 and the sol vent was evaporat ed. The residue was o
~purified by col um chronatography over silica gel
(eluent: Cl-12C12/cycl ohexane 20/80 and then 100/ 0;
20-45 gm). The pure fractions were coll ected and the
sol vent was evaporated. Yield: 25 g of i nter rredl ate 11
(33 %9 (nelting point: 84C). - 25 -




~1PCL- -34 ‘Exanpl- e A5 a. Preparation of internmediate:-
12 Benzenepr opanoyl ..chl ori de (0. 17 nol) mas added
__dropwise at 5°Cto a mxture of 3
.1 4-br-owes 3xerfet-hyl benzenami ne. (0. 13 nol ) and E B!
in CH2C12 (250 ml). The Mixture was bro :
~ roomtenperature, stirred for 16 hours, ‘poured out
into ice 5 water and N--140H 30- % and extracted with
. CH2C12. The organic layer -was washed with I1C 1N, :
1 120s eviderK#ECH thé fovegoitig and i iy SE&Bb)wmg teadtingthe ftﬁﬁlohf}ﬁoducts

Iéﬁﬁﬁ'% ég?aa (ﬁ{e%zr?cgign ?}l%? u@e&\%ﬁ %F% glg'ﬁ'l%f &ﬁe accordmg |

d [ femethoqalpges eeyerallbfmqvm bt sech aizxkr@ro%crysbalhzamn and
Pr elranatdgeaphaf Itisfuethéredtidehitha Jedddén proBuctF&tleXist & Bore than one

s et BReACRE, bp B s3Eied om kP apbrey KPoud ehiigreh e
12pfr(9wl111r Rrenaratiyg shrometagraphiicsueh sgnieparative FPLC; chithlat -

85@1rbﬁiato§rdpbylr Bldlvﬁdiﬁndltﬁa&bﬁﬁbrﬁ@s bﬂﬁﬂi\vidgﬂmtﬁlﬁldg_egscclag also be
Q.0 ¢ r r Wi :
T dbedty sl SR GroPloeBrvRREE” Mysony

“filtered, and the solvent’ vvas evaporat ed till drynes's\.

210 Thehé BRrfhediatdrdmpbit of forbeH (ﬁr)twe éoﬁtp@d,dsltﬁamﬁ‘e either
preci: |ta i PrOH and dried.

G BFRete GG o Bl o e arched sépoig tpycomveationalraction
“Pr emﬂhwscmnmlly krtoavnnie thezare Fbd exankids intenmexiater eomplounds of
| lnfcﬁ‘ﬁaﬁﬁ 1Bt A APt ¥R @&'thQ fNAn
q gt rr?};l&v\llggp Sti rrerdm nd rgﬂ uxe%g?gnr&%(@%ﬂévg
then cool ed to roomtenperautre, poured out into 20.
15| ce water and extracted w t-BcHehitg@l2. The organic Iayer
© was separated, dried (I\/gSO4) filtered, and the
sol vent _was vaporat ed Yhel d: ~13. 29 o i nternmedi ate '
14 (/%\%QOHﬁa A a. ' Pr epan n O inter, t e —R*
15F NS A mxture of i nber medi Ste 1 (preparea A%Rﬁ g
according 'to A4.b) (O 045 nol ) "and thi ourea 25(0(99?
or

8 h%)a[f 1gn 5‘%’hanzié)r?%%‘%gﬁf'g1ﬁz S , ECrhrfgl'dlnsat;rt]r;jtsfra,esfmlt%))l(ezela<:1dg,g§_reacted - | ": |

- 20 1 owith NEKEHs O GHg) in Ahesmbsenéenaf ldf’-cKtBahjlﬂmﬁﬂazdmhﬁd d suithble -
( 11vEni, sué@?a% f@fdé;(gﬁil le O, g th Hﬁl ? (@Itﬁ'tl{e g@gdu%ﬂcq)tamed in step (a)

refluxe |- an ure

pr 8745t # Gt erasie HeCl)inshe eresmenof poitable solvent, such
dr asefdr exdmplectetrahyydrpfierin. i maaremimtc): ah amintderdp (-NR'R)is
: C"E’a{roé&e@ﬁ{ e'ﬁPt#r)% tﬂ@ﬁxtéﬂgc?gtte%o%ﬁ%ﬂa% r%ﬁrf‘n %ten‘gﬁr b primary
25 OOrGSeP“E%‘lY)a"]WF %dﬁﬁ‘%ﬁiﬁ%@&@@fﬂjz(—%e Slntahlewpei sweh as for
| 'st éxampli hydrochloriv beidRrd thie Uike, ah@b sBitdbRioTvenD ueh@d f&dkample-an

S ing tracted with CH2Cl2. The organic |ayer |
: vvgsé&shggg a%ma%)fdrl ed (MpS™), filtered and the sol vent™ -

was evaporated. Yield: 11.2"g (97 %. Part- of this
f rlatkin€diaté EO@OM ofCfoMaila kﬂ[l‘) el 2 ré;g'géeﬁfs téli'lylei‘f'&e kk‘fifd

1“&1@:8{1&%#95 be?r}é?rﬁ%m%geﬁeg bi'g'rl(nﬂl)a &gl a? can a{ternatlvely be prepared

4 accoramg to the following reaction scheme 5): -




A solution of internediate 1 (8 g,- 0.03 mol) and
~thiourea (2.5 g, 0.033 nol) in ethanol 15 (100 M) was
_stirred at 80C for 4 hours and was then cool ed to room -
. ‘A sol ution of potassium hydroxijde
in water (10 mM) we3-added and, t he
vvas heated for 1 hour at 80C and was then cooled to
roomtenperature and poured.out. into water. The
precipitate was filtered off, washed with water and
dried. Yield: 7.6 g of inteSorgned e 17-(95 %9. 20 b.
Prepaloatl n of |nt0errre iate 18H3C N¥% cH3_ A solwtiyon

Of E O% 9, 0024 mol) ,rRnefhyti odid RA
1 mol), ana 8 assi U z!tlnapional’eﬁ3 O,

- O 031 rml) in acetone (170 m) was stirred for 4 -hours
at roomtenperature, -poured into water and extradHed

W Riadtior Gd]%meﬁ@nﬁﬁ@éﬁﬁt (h)i\yﬁé’relwa%umwkﬂdeh%é R rémte@with
d ri L& OH%VI? g: I\@%gvfgf la sﬁgab?edbage such as l()elx\ér%g% S%% hydroxide. Ina

evapora e e was:

et R§tiste dbnthe prodyet ghtaiegdin sigp éa) \ﬁaf§a<ft¢d Vith a grigpsy Qrisecondary
dr améhe IVRIRY in ﬁmg%sen&fof Oﬂlzemeaimhﬁe 48ds03R4s foﬁeia&ﬁﬁkg

I nter medi t
- PP bPpsnir i arpldhe e ] fnable Sty a8 BF Efinlcan goohol,
. Exaspsthans} fng mecmllmedtsx abtamcﬁgmfsmprfb) is hydrogenated (H) in
10 ?nflféﬁ&bﬁe?gﬁggﬁb\le &'i %B?%llslqgﬂ &aﬂﬁbﬁ fllatﬁ&nsane%n‘?:ﬁ%rg llJraéld a
< hBT50 8¢ it xarile PEIABH ShHe RS ErER. 0406
of i nt er meédi ate 19. POClI 3 (3.234 nol) was added -

_ | i |0 fml\% é’oﬂﬁiﬁéﬁ?ﬁ@:}qﬁaﬁéenz )e:anr %ﬁ(}a%cr%ﬁ dm{jgﬁtg ggcqmtfl r%‘llowmg

— ansferaten WP@H’“&@B’G@S‘B&@"M‘@ H?scrlbed |
15thbcreinaﬂmght to roomtenperature and poured out on - :

o A L g S i o
. Et egche Wﬁéer@ﬂg'&ﬂ Bcompound afformylafy) af @h) whereind] ishydrogen, by -
- H2ﬁ:actﬂfnl wich HEVPOB,, in fihd ;ir@sfeﬁd: d:l'ﬁ@uitszﬂb a1 € lich W8 For example

| 'evﬁiepar aéjn Olﬁ}cg%ﬂdan 1%%h esePce oj‘% sﬁ&a ﬁwé sg&(as for@xample an |

20 | nelephod i g metipno dthwnwsthnwomwae be osed30 Conveit a

andor@&ﬁlﬂof BRfulala) o@S) whdrdih RY istBenBA 016 ¥ bMpSIHd-of Ftwla (Ta)
m xt e was g L%'E]W to roomtenperature, poured out on
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CDl (0.038 nol) was added at 5C to a sol ution of

3-(1-naphthyl )g3ropionic acid (0.025 nol) in CH2C12
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cH3 Met hyl - ragnesi um chloride (22 %in THF, 8.1 ni,
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CH3 A nmixture of |nterrred| ate 32 (4 8 g, 0.0292 nol),
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NaH (60 %ln oil; 0.0072 nol )  was. added portionw se at

. 0 Therefore, melpmsemmhu&r 4190 reBkda @xy e&hmaﬁon%fk@%%mpound of

0 T -
(OufREE 9k P ) pd ot ok BRIl oyt e one
i n?réfl?fé @thst antibgcterial @e@itswst pthemthan antimycoBackrial Jgedis. was
added dr opvvi se The m xture was stirred and refl uxed -

t.h d t t .
g T e O A AR LTS
wi @r{Tb), @ﬂdb)afm or imere etherrantibecteriat apgndlpfdvidedhiet sepme at adre
. Of @RdHahtibaRWRR] ARts el Bhbr M%ydebhét&%ﬁ ggen@q g)rtuggas

sol v(snt was evaporated. Yiel I nt
(9“? -43- 1 PCr "™ afS|) Exanpl e Al5
-Préparation of internediate 39 Internmediate 39 (dia
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- as active ingredient, a therapeutically effective amount of (a) a compound of formula
" (Ta) or (Ib), and (b) one or more other antibacterial agents provided that the one or more
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The present invention‘ also relates to the use of a combination or pharmaceutical
composition as defined above for the treatment of a bacterial infection.



nBuLi 1,6Min hexane (0.0018 nol) was added dropw se
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evaporated. Yield: 0.38 g of i nt er nedi ate 39 (100% Lo

B. Tge gpe@&ﬁ h&ﬂla&guuw% 9@!10 C&@)@a%g@ﬁnau% %:g,mgéu?g%lf%s for

aration o
meéwmimaorzp\(le?sas B‘)\S ARRIQRTiate @mpestlweherﬁmay bgededalbed
dr @pinpésiticils usudliG einPloyed r 8isténicAlf er admmlsterm drugs. T |_%)repare the

( 2&%%5@%51%0%\%)&? 01% o?@-ﬁgﬁxr\%n?lga a&nte%%ﬁ qnzﬂ)y 5(3 the partlcular

ni empaunds.eptonably inaddition saly formpas e aetiveringsédient is combined in

|( 8 ﬁxemmdacnmeuﬁe whh éphﬁﬁﬁ&@dcﬁwé tab% dafrieh whibhl carrier may takea
st r e Jf'f?)r(?sf 5P en%z%({?rt%%ﬁ?\admfg P f?P?fﬁP%’%&sKe(ﬁﬂ' ﬁ&?’d’f?ﬁaﬁm
of Thesedihammaggutical qempoBitiptscany desBabie ini urdatanndos{g?. formd3uitable, in

10D |p)1rt1bﬁlarTHE aﬁ%gﬁa}loﬁ\@ﬁllﬁggﬁﬂpar&n@ramj&wne PR Exatigld, i d

. extpfegg?%tgwc?rﬂposﬂz{ons arP or ogage t I n O@“ltg usqugglmgmpgcal media
1 aymey beamplbypdsuches, fovexasyle wgeog)ycok; ditspaleshodsruid ttheelike in the

SOlYR Rk oM RqRY ?Re%ﬁl%fl@rg sud'& spﬁsq s, ?)xn’é’ae?nqlsmns and

purified bly unm chr.omat o I ca
- eSQlutigns; o éﬂg fariesseqly axRiprshey W@f 5@ 201‘“1‘311%“ ﬁximcapﬁ;ebmders,
15 pudsintegaatingagents\andethe tikd inchechsaothowersspilly, @apsuls and tablets.
S ev fy
£ it b RN ARD, B SRR Y
0. sd‘%les?% Oraie\%ﬁ?sagerfﬂreé irf. wlaeh fasp soligenharrpasenticel eagriers are
an db‘hhmlysehpleydd \F$ pﬁ’dﬂéﬁr étixﬁpd)sm?(hse Hié caﬁ‘leila'ﬂl ﬂsu@fly comprlse

fr c ' n
o Sl oSt oo B Qb AR, B Sl fipis
20 DI Pfdubﬂmerrpy be ingluded. eInjggtableisplutipnsci fasiekaraplel miayi techrepared in
YI ‘@héth thh dadri@ cOipfitcd 3hline RERAK GubodeSolition or a mlxture of salme and

of SRS ORUGE lestobre Finchiihs (raayaaéq F B TeiiaD gich case
rrepmprwaﬁfohqwd carB@e)suspiending Sgestsand thedike mﬁaydmreplpln}dd also

Sooan ﬂmcﬂnd@@hﬂe'soﬂd fMn(pPepdi@iend Whith %8 Sntéfide th B{J&ﬂ%r‘f‘éa Sortly before
5 g)gl Lution f N (1- et hyl et hyl),- 2- pr opanam ney -
5(0“??0 ‘M?’"PWTGPHQ PP ml). The mixture was stirred .
at -20C for 20 minutes, then cooled to -70C. A - '
én‘aﬂxgg% St%é"ﬁg | gﬁﬁrﬁ Ré%& t&félﬁlprﬂﬁc%g%%ﬁzgﬁﬁ% sR%ntvall
i Reiﬁr@ wgngrfSP #‘Troeuo g3 to. 5% by syeight.Heare PerfIatlp framrfut €570 % by
A weight ofihe aftivé irfgebdisntshynida Forio) t0$9.95196 By Wehp effr@ preRgably

~30 (0 5, M Xtr

30 st Ifrrglﬂae grﬂ? bb 9#&;&#—% &%5%%%%:@@& ﬁfg%g%tal?le arr1er aH‘ ?rcel%'@g&s
an ‘@8(‘?455‘&9‘33@"“?@]%?0@92@‘2“ The organi ¢ Iayer was
separat ed, dr| ed (MJSH), filtered and the sol vent was’

’ ev‘?‘ﬁo\;vgi%ﬁtﬂg Seigh %%rﬁ%solf e ecrogng)o og%f 1{) QTE)LP& rgﬁ)? and/ (b) the other
.- @EVH‘(FM@P@W@/ @ axombiad@umpy beTdaterpined by the person -
35 f T ﬁ@l‘lddQH $heV§f @aﬁﬂaﬁ@ ﬁﬁ@ﬁle @f‘éit &&ggesﬁd\lﬁﬂhen E %dmmls tion

ooélr g%pﬁ}'{s 8{}%?001118? ?rgr%.léqm@éﬁ?% and the oth er antlbacterlal
c yaﬁeot@)uaﬂb Hiepratidnild mﬁlﬁﬂfeﬁ)’gﬂreﬁted 1tbe mv)zntyﬁlﬂﬁledﬁﬁdltleldbemg
.fractions were collected and the solvent was - -
evaporated. Yield: 0.035 g of filial 25 conpound 3 (3
9% (diastereoisomer A) and 0.03 g of final conpound 4
(2.8 9% .(diastereoisonmer B).. ../ -45- b-2. Preparation
of corrpounds 3 and 4 0 cH3cH3 conpound 3 (dia A) .
1. conpound '4 (dia B) nBuLi 1.6M (0.0118 nol)' was
added dropvvl se at 20C to a sol ut| on of

o o o ~N N A A S 1N B - -




15f||tered off and dried. Yield: 0.066 g of final
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5 (T9ReE  Vaf oee R e B et of ke ners i crlplasd
3 Wcm@@ce pedesivcddbrrapentio ef@0ID asutiation wath tiscreqaitdd -

C@&aeeﬁ?&l @zﬁﬁ@in | E?xair@lé@ bf YWRA uﬁi‘? H@srag%ﬁ)gms el gnd%meg
r

!%{ : he sol vent S evapora
e é’r gt t§§ e@am‘%ﬁrmﬂﬁ B%‘”@WE‘%‘eEyW%fSTSuWPOSItOUGS
chmmbkegohnphlys ansespessibrisaad gellikecdndgegregated multlples thereof: -

-_30 %Ct : 02%& ?F}Dg&/lﬂg/ agcoéle%ﬁ) i or&gltion wﬂlegf course, vary with. - - |

p PP empéwa the mode Qﬁadwruﬁtaqheh the mtraemﬂemd @adthe
g trctetinkbdisdasmindicasdl 0. 242 g of fraction 3 (dia B).
Fractl on 1 was crystallized fromDI PE.. The precipitate
'l  -47- was filtered off.and dried. Yield: 0.26 g
of Tl?q qibar aptibpstetialpernts Mhichymaydiecombined withrihy CQMponmIIStqfrﬁgmlﬂa

) 35 pOQIe[)tor (IBP &reantiticfeginl 4p8nts kH&En MIHSAR! Tlhez&ﬂerfaﬁ@mc{%ha'-:agents

sofii Ltered of f an d
0. A€ ik iel VRS A i e iy S el per il S eti
nmmlcﬂgnq@ oatural cqn@@br/por@s semisympeticateplaiospbrisp cqphamnykciss,
“CH, |I. N. CH3 conpound 9 (dla A) nBuLi (0.0084 nol) was
added at -20C to a solution of N-(1-methylethyl)-2- -
propanam ne (0.0084 nmol) in T HF (25 nml). The m xture
~was stirred at-20C for 20- minutes, then cooled to )

-70C. A solution of internediate 22 (prepared :
according to A7b) (0.0076 nol) in TI-1F (26 m) - was
added A sol ut| on of 1- (di et hyI am no) 5 10

o o o N N A PN o




vr'; . 11: 1111436 ) -48- 13,1:4:3556 f.
Preparation of conpounds 10 and 11 nBuLi 1.6M 0.0084
m)l) was added dropwi se at -20C to a solution of"

- N el et hyl - propanam ne (0.0084 nol ) im3HEEEREq05

rXture was stirred &9--20C for 2 ' -

then cooled to -70C. A solution of internediate 16
(prepared accordi ng-tg -A6A. b)«(0.0076 nol) in TI-IF
(26 M) was added  The m xture was.stirred at -70C for -
1 hmxac@hdns'salamllamt: @sids, Peficmms, I tdrbapedms, nocardicins, monobactams;

e

79@Nﬁwplesslqlﬂsu¢smc mSwzhogﬂclr@mpclmsldee,eblwcldm Tegeeplides

- exklichGk eg- rﬁdrﬁﬁér@ﬁ@lﬁacraml@s qngﬂdi'lhﬁéréd%@m%@&ldes 16 membered
sseparat e t he sol.ven

Sevap Aefita pepie é’édlt dgh o e %gmaﬂpﬁ ﬁra@amswcnﬂlwms
ch bmcejgr l@my-m@\pgptlch antlbrgtlq@on‘(agimgelmtpnelﬁ)lkages actinomycins,
Q‘Qﬁﬁﬁ’dr@t@r@ lsayfr%ﬂa & d%%{rl%/cﬂl @nd&a’iﬂzﬂ@s Hﬁﬁamy-EYi‘P neocarzinostatin,

C ons werecol 1 ect.ed and th
L AR oraRl, HediSamg oG SRPLETPIRT wliaering: yariin
f r sarkomyriR A; Borobiocing gtiseofidvinhtoramptenizbl; imitechyt mesnfumagillin;

_ | 10 Dl Efanen-ghﬁ Wlﬂiﬂt fsfornfith; ?ﬁskcﬁ@éc?(fj If’gz; h%?&ﬁfléxﬁ@glycme

ﬁa&l" 1 di f i nal corrpound
Bylglye neélle XNeSmel ti ng j oi nt: 191C) and 0.27 g of
f i Spéclﬁxmnpbmncb Whick haftbe Conbintdwih ﬂ&@memﬁiommhﬁds @ formula

p 0 IQ} orragt?; %@ for 37& #lrl;eo e %ﬁpen}é}ﬁlf é&g’{ 51uﬁ1 HrOQSQe é)eE:?atlTneé M
ﬁﬁm F)J Pwag 'ada@eﬁsmnapwegvéhlat in pesassiugn, gropifilipj on

15 of cdhbe(rﬂmllﬂﬁ(ﬂkgd@hhpﬂehyl&o&umpﬁﬂﬁm] ﬁéﬂuﬁrﬂ), @dibénidinin) tidafcillin
' THEls&ﬁgm %]ﬂnc-irﬁf?s u({xﬁcﬂ;%%o&lk}n; 5]? im S (8811,]:81010)(30111111

m nut es,

i nflafleragi lé't gpicill lb,r@??é%lbndea%mﬂln gm%l@n,emmv&)mklm, ciglgajllin,
n?héctacﬂhﬂ' |sule&§Ltérﬁ4so¢mu}1 1R G dr-SElﬂoﬁﬂé(bwaﬁlpi’&ﬁn '
S r QuY__an
%%{rgc I%Iq%arr’n 1ROy - lgamh eﬁﬁT e ﬁgfﬁ%ﬁ&ﬁ%ha?%&lﬁfhéeﬁgﬂ“l’l n
20 Twep(l@@lw gefrpuading d@ninapnnn godium; cephalothin sedium; eephatetrilé G@lium,
f Ogefshl b Ediuh @ M:ﬁdc%ghgt&&ggﬁg%@g?gtﬁfﬁt Eéﬁ?ﬁglole |
|
A R e ST b R S iSRG g s,
r eedfmeroxirge By@?cmwgiepcﬁfmrbxmd ¢aﬂrlamrbysomoinumﬂa21dnne cefox1tm ‘
c hééﬂﬁ@ltai’cgé RBIBYer S Bliardddef ChVORhic Qﬁhui neﬂl,?_aztre?r um, tetracycline,

98/
Mo e okl R
0. hEthadyiclive) dotycginefdlitdhatyeline, mhmal&leY\&Elmorublcm hydrochloride,

lt .
Gy, LS AR bl foln
: (d?“fﬁ) i d@l&rqnﬁwnt:mommm cmemscmyul .r al
PA;b@rékﬁ)r(lpdm ajlfa:te st EptbriRn saﬁtegai}lydrmﬁbpfdi@@td aéb&sorﬂwi@A

‘30 1ollf‘)lrggctf&n EV\% M?f @S l&?‘?‘%‘éﬁ@‘se ar a et ggercgrr%?algycm hy drochlonde

DI $Strewicin ﬁg}fateetfﬁ mymnekqgv&ammmt ml.éomaélarstmdmr% gryttromycin,
arﬂyﬁfdn@d:m Sbkatate; ol&n&&nﬁ:ﬂ@ hdsPRERD d gigleﬂrﬁb)nyélﬂdk&sﬂyr%m
1LV de

e a%atr&gwngr%g&gny %%h‘yfbgsa HKW%S(I@W%WW“‘ES{?PW?’PMM"

~ o(pepbmyzn syHpte, grawicidia St padyrsyxieBebarittacing calistinsulfatd) e

SQlonamitRcAYRRR | '
35 SOdotiStiim oAt DIE g&ﬁlgfr eétﬁﬁilfycg{ ﬂg]?dn%m g{?l Ii;ﬂa{:dgze%%ycm

et Fonhygi. SRV OGS D RS et
Yi pepefatirg miongnsirf, laselopid satindiBy (i3 kjnphoteri@in B, gystdting satgayoin :
20 (B2). 0,CH30, CH3 Compound 21 (dia A)Conpound 22
(dia B) ' - . .




nBuLi 1.6 Min hexane (3.4 m, 0.0055 nol) was added
slowy at -20C under N2 flow to a solution of S
~diisopropylarnine (0.78 nl, "0.0055 nol) in THF (8.5
i Xture was stirred at.-20C for 20 NpAUt £,

0930

at -70C. A sol uti e0-of -
3- (-4- chl or obenzyl) - 6- br ono- 2- net hoxy- qui nol i ne (1. 67
g, 0.0046 nol) in THF (34 m ) was added slowy. The

m xture was stirred at -70C for 1 hour and 30 ni nutes.
A sridhomiyein, refthramycin, lincomycin, clindamycin, chndamycm palmitate

ﬁx%ﬁﬁ{lg%deogé\gﬁhoﬁ% &l‘/]po &@831%1 % %ga%lﬁ%gn %g ;)f one _
sI ship 9““ Phefcal; s&lmpwascomlmtét& tomyxireCy mm.lzmmfogfomycm
hy tusidiy 26id] bidozard@dth, Watridlin,s&civdh.er, and extracted with

s EtOAc.. The organi ¢ | ayer was separated, dried over
MySO4, filtered, and the solvent was evaporated. The

residue was purified bpxXepRIMBNTALGARPIr aphy over
silica gel (eluent: CH2CI2/ CH3OH/ NHACH, 97/3/0. 1;

- 1504 somerpommavads the gbsobite stersochomicebeonfigamtiont ¢fdhe slbmegamc
V2 3arBHPREMAY Béreid Wasndt reﬁ‘ﬁérin%ta']l? HeteMBified WnithdsE Daday the

Geii R&H@ S5 formbupiah tyaerist 5 Bl Fedpaigagied aqich” and the

- 10 f r- sesondass Blewithows Iftrget eflerence td the astohhs@anéochasical configuration.

eV PBRE A Sid Il PP SsoMRNE f@ﬁﬁg&%@&%@g{%@ phffierized bya

fromdil , et her.
c ORI S‘%@‘ §¥ A PRt bﬂ%} Betheds SAC e far exygRI®i Frfay
14ﬂtﬁj'acm19na V\,hlte solid and 0.09 g of final conpound 22.

(13 d t
'dﬁ.‘"‘t@e AShEt GokaRRm AEhp0R MRl i ofs 2
. 15 figtersaisomers.they oan be furgwy, Eqpal:tlteé vmerqby eexasnsclivg, fiystrfractions
O &Gﬁfcdrﬁﬁé desiyastetal EUrespcOtd ety a8 17-a48 Cheldéland aE\BAﬁ* defively

a sghlbif %3&9@&% HR TS ddeoBefllcp GnBSR AR Hopever,
20834 n‘?&ﬁ 27 s BlGo B lss)tmerwcﬂ@nsmns)gmulaosalcbfAl” “A2” and

I nt‘EI”mﬂﬂl’Qhﬁltm%né CorPRAGN BB iharhil Uﬂﬁ Q:ﬁémé'ﬂarlze% aébggﬁg
.. an

20 o8 Bl “ér?sca“’%%%%ihﬂ%siwﬁm el ot omes ffmn
|n TI-1F (30 n1) was added slowly. The nmixture was

St - HedeBdf@ “Tﬁﬁstdeﬁne% & %ﬁ%ﬁw@ﬁé{‘%ﬁtﬂ@ﬁ i Pn@én’i&éczv

an 6‘
wed ’I@@’aﬁf"s‘e K 3&@%@@5@1&@*% ehezgnd SGBrts éegned as
solWeﬂﬁbmnﬁhmuépnkated The residue was purified by
25'col um chr omat ogr aphy over silica' gel (eI uent :

- CH2CI21CHS0L- 1 hlareAdh o fle friertisaidfd o gone
~fraction was colTect ~evapor at ed.

ThEgandgl@ali on was purl fl ed by SFC

- ( 2- propanol . 95/5/0. chco unm
f?%%ﬁ%ﬁi@@éed and t @
evaporat ed.."Fracti ons were separa a-» NEYGER
r I1.SOpL opy her. Yiel d: Final ound 23 .(5 %

( FALE A5R0 SRY addef SesdaiiCite DMIRGIA ”%fwapommmpmaon
24N((42 n@tiyjpheylirhanesropmamideR). 505 mal)VWHs ta8dddOBRR mixturk ys '

e R i e

_ Actps ek dhagintere trae stiresenl heurf whileigerpesiadiicd and then
armkui&ed with ESOAE.THe @r amrm emveg eepdﬂaeaewas%e@wﬁh H O, dried

n e
ST BT8P ek e, i 88 g”%é@ts@wdﬁel
718-721). Y| el-d: Fi naI corrpound 29 (4 % _
~(diastereoisorner A nelting point: 180C) and final
SConpound 30 (5 % (diastereoisonmer B, nelting point:

- 120Q). ' Conmpound 31 .(di a A) Conpound 32 (dia B) -

- .Conpounds- 31 and 32 were prepared in the sane vvay as
conpounds 21 and 22,,but starting frominternediate 19
~and 1-(di et hyl amno) - 5- phenyl 3- pent anone (prepared
in the sane way as descrlbed |n J An1ChEWISOC 1950,

-~ -— N =—r~A N\ o o ~ A 7 N O NA



1015-40 gm. Two fractions were collected and the
. sol vent was evaporated. The fractions were separately
stal li from methanol . Yield: 0.15 g of flnal
conpound 41?34,(8 9% (diastereoisoner A nelti ngpg
_Wa white solid and 0.43-g of final ct
(7 % (diastereoisoner.B, nelting point: 170C) as a

white solid. m Preparation of conpounds 39 and 40
Conpound 39 (di a A) Conpound ﬁgc(dl a B) - 54-
B snaqulat Ve e )

sIOV\Ay at -ZOCunder N2f|owtoa '
di i sopropylarnine (1.83 m, 0.013 ol )NinQTI>F (30
m ). The m xture was stlrred at -20C for io m nut es, :
anA ixeme obinteardediste 1 {0.8:moY) i @H;ONar(3®%4) |(moaﬁ1)radd @HsOH (300

2
it g AT el e,

anB‘“ﬁ?fi P icesand gxiaantad; WighCHEClp. (Jhe orgaaicdexsr was sepamteg, washed
0. @B EROpdtigd MeSTH); filtéfbdrihd theaslvastoesd esdpovdted. Théeesidue (120 g) -

e - o d .a
38%99\"&115(1@%&/%Uu'}r¥n &f&ﬁat%gzgg%yrogé &1 OAA \/ﬁlé ﬁl@ggﬂ éé&gcloﬁexane
or SARY:E0ryier)- Whe Pue Saetians averasdllseiodgnst thesdeant was evaporated..
fi Wiedd:ed,g dfliftetnitdiateod.vent was. evapor ated. The residue
© (5.7 g) was purified by col um chr omat ogr aphy over
silica gel (eluent: 10 CH2Cl12/ CH3OH NH40H;, 94/6/0. 1;
15Example\2 Two fractions were coll ect ed and the

soh)@[saxm EYREE e The fra@y
crystallized from E. "Yield: O.

conpound ‘39 (2 % (diastereoisoner

10 149613373 ) 8 B8Ld dhopoid, B BB 08 a;b h und
REONER ety aas@a)'v@%@sm?%ﬁﬁmm .
Co&Qi’@tmdmlght (tblerebréght @orspmuterdpetRutecind pBred tilloniicel '[ﬁM
i npx@@iﬁﬁaﬂg“&g’ﬁmmd 8¢ #ﬁed@ltﬁ ﬁ’@gn@&&*e%%%@;‘é‘ ¥iekd: 47 §

‘under: a sol ution of 1sopropylarni né
| Integm ﬁtS r{%YYm TI-1F (14 nl). The m.xture was |
15stirred at -20C for 20 m nutes, then. cool ed at -70C. A‘-

. N : iata ! 20(d A ), Q044 nol ' :
Sbitcbibuih o BheIEdA © 11 - yi . ) n

stirred at -70C for 1 hour and 30# A0l ution
of’ |nterrred| ate 27 (1.5 g, 0.0062 m)l) |n|TI-IF (15

- Foh iR R, ¥ 0 19 o i 4 ONARD R 100 Bl oo m
exVastired ang Eﬂuﬁim(@m%éfh@n@aﬂr&:waﬁngm\mOemnanmd:e
d r}bdﬁﬁedQ)b@ bn f@sme%tgdic{eg gﬁﬁcﬁtON! dricea@l M Mu 2 fwa}é@%mrated dried
el ‘8??3?8‘& "ﬁﬁﬂ?y St bt %f ThE sl ils s hesiiea by
20 95cm1mr|<¢lgqraguogram]38<)vem)hcmgel (eTwnt GO/ aynlehesane 65/35; 35-70 um).
' C Ofﬂe%}eeﬁlac@lﬁﬂs WBR cdBdoYRiNthd MRS RNARM: 2L atg-(h Yield: 30 gof

. fr.act rystallized separ at ely-
| di €8P dﬁ%flgﬁﬁeé’gand ‘




7'1:1  =55- . -\ diethylether. Yield: 0.045g of
. final conpound 41 (3 % (diastereoisoner A nelting
__point: 112C) as a white solid and 0. 27g- of f|nal
| cormpound:#%2 (12 % (diastereoisoner B, melti
, as a white solid. o. Pregaration of c
“and 44 Conmpound 43 (dia A) Conpound 44 (dia B) 5
. nBuLi 1.6Min hexane (4.1 m, 0.0066 noi) was added -
. dropwi se at -20C-under N2 fl owto a solution-of dii;.
opEsgmplatizne (0.93 nl, O. 0066 nol) in TI-1F (12 ml).

Thegy BleXir ' at -20CBfor 20 m nutes, then
coﬁ?ﬁ% & édai%lg'il on of i rrredl ate 38 (2 6 g,

i\ .
0.0060 mol) in THE (27 m) vvaed The m xture vas
stirred at -70C for-1 hour and\38 oI utlon
of 1- (d| met hyl am no) - 5- phenyl- 3-- 1g penta

"(prepared in the sane way as described in

J Béillzgﬂ ZOBHI{Chmg {0. g‘gmoﬁl&s 4dded gépvﬁs&at 5% ngﬂnigﬁje)of
| D atrogbenanaine (B3R i S E N0 PRt oith, Qobd ol 1he
an ehigaterwaststredvattrhori tGvigeratiita dorok lymrs, poured eut imasce water and
5 SE R BIE Fhe S¥phfitl 1EHaMIRT with Hc‘?ﬁﬁdthe@%htldr}@o? Qg‘%% dbed

colY&0oh ﬁ@%ﬁ? a0 eﬁ{ﬁ%’%}%g ol Syubh ckieid 190 of

Cl—mﬁﬁrﬁfedjlalw-v NH4OH: 97/3/0.1; 15-40 gm). Two fractl ons "
were col l ected and the. sol vent -was evaporated. Yield:
-0. 159 fractlfonl and 0.22 g fraction 2. Fractlpn 1

ified by
- D N g | uent: 20
_CH2C12/ C1301 1/ N||40—| 97/ 3/0 1, 15-40 gm ‘and .
cryst al Infermedipte 6m DI PE/ di et hwter@leﬂleﬂﬁ The precipitate

vvaBOCIl3I (28rmsl) wh{ added ddpived at 00 DNIF 0.9 nBH! TiEOHRAUE

1 4o LB B Rkt O g
c o#p’t%ir@él 83°%€ fonp aom)v themgopledte rapim temperiatuse; pparad dutSnto ice water.
( DCHE@E Qs Q&Ié@rﬂétﬂ Qh 1% WRire rrddForBRoui® he ﬂﬁi&mkﬁacted

(Ll IRk e PG (0P BB, (oo Mgs00, fterea

r ognd the sqleenawas evapbiatedeTlecresidwr (84@l waspurifietl byedhedn wi t h'
'_ 15 C"@Q&l%ato ﬁg}f diek Eﬂ’i&? é’:gé ‘é‘,lz%ytcf&hg)@ge 36/'?? rbé) -y d,SrH) a‘he :

g ayer "was separa
V\/é@gﬁé agtiops ‘é(Fr&fo ﬂ%"oilo\]/‘@ﬁf W%ﬁé’a@fﬁtﬁ% rHEIE34 131 %) of

r edtaiunedisrs and Pgi(&104)iof eterinedime PE. The precipitate
~was filtered of f and dried. Yield: Ollgof flnal-
co oundt12 86 % (It| ng poigt: 122C).

. pal I adi um(0) (0.054 g, 0.000047 nmol) inh et hyI enegl ycol .
- di Aetiktpte aftittermddizge 6{0.1 mol) and NaDOH, Qms:ofnogcmi hiéfﬁanol (340 ml)
20 CaRRONALE a&?ﬂe@‘l%%fo%d héﬁ@? tl%‘h'c%lg&i 10 r%?ﬂ]% poured out into -

Then the sol ution was

poliF ¥atepend sxiaced it CHsRl. Tha graanielayetiwas sqrqz@_a.cn dnqd]@\’lgSO4),
B o r @l&u'iled; ahd‘:lghe soliEntass sefporatdde dYielll: 79 ¢h OfMfferhiIRY s (melting point:

dé)e% .and the sol vent was evapor at ed. . The resi due
vvas purified by columm chromat ography over

SI lica gel" (eluent: CH2C12/ CH3OH/ NH4COH, from 99/1/0.1

to 94/6/0.6; 15-30 gnm). The pure fraction was :

- collected and the sol vent was evaporated. Yield: 0. 024

g of final, compound 36 (9.6 9. i :



-57- Exanple B3 .a. Preparation of conpounds -25, 26,

27 and 28 -+ FR3 .CH3 F- Conpound 26 (Al) Conpound 28

“(2) To ain the corresponding enantioners,

o T nalsseonpound 49 (di astereoi somer A was]
chlral chr omat ogr aphy {3@hi r al Pal cADH

.eluent . C2/ Et OH/ 2- pr.opanol : 85/15/0.3). Two fractlons ‘

“were collected and the sol vent was evapor at ed, -

\collected 10 and the sol vent was evaporated, to
yi 0.105 final _conpound 27 (enantioner Bl) as
Y amzpéepg%ﬂapgyl cﬁy @ 4 g W35 2dd ﬁ&aatzgom temgerature toa

yield 0.13 g of final conmpound 25 (enanti omer AI) as a

white solid and 0.13 g of final conpound 26
(eppidiexar A2). To obtain the correspondi ng

ena oners; .0.655 g of final campoynd 50 .
(dﬁ&gﬁ@i‘-@g&%m&%% purified by SFI chir al

chr omat ogr aphy (Chiral Pal cADH, 250k1pm_ ellyen
CQ2/ Et Of / 2- propanol: 85/ 15/ 0. 3) . Two fracfli ons” wer

( emtqnmféfbrmpbenzmn@e (0 407 mioXyeinBt;dl (B4 mlpand CH,Cl; (700 ml) and

Prgpat Mquas%gmg% ARRY e atife ovem@ppﬂiér}glx?h%e ol Slourgd out

Fi nal- ane wa

coMPUHEr S CoposniTalRg NFGRG At asimaelen Witk CHEChn dhe organic lejer

© . 1- ek driedi(Vg80L)) G)telod iné thelso BrepewndsaRn eptRatbd N BiRAEG6Le was

10

: of d||soprop | ami ne (0‘562 n , @

15

A BT8O o

( dvahed P Bt Hhe orE%aﬁblyer BB drlad (Mg%@ar filtdreds and the solvent

cowma:vapbr%d Wid:i101.68 Wof mtdiendiae o(.2. 5 nl, 0. 004 nol)
was added slowy at -20C under N2 f|OMIt0 a sol ution A

then cool ed at -70C. A solution of 0
(1.1 g, 0.00334 nol) in THF (11 nl) g sl ol y.
ThHehenreadtion evayemrisd outt®ite atPO(TIQQ 0| rmol) \bﬁb\'ddde g&:i&% 'anD°C to

BT eR il PH Rl el ot
f ofhefmixBYR Wawmeéwy?@whh@t 80°G(pousgd 1okt orcige et extractadh wlth
exCHARY e Uhubightit Qher wmeam@sog HiREd, @ theSBRBAGRTART

AR, VRN W e TSR oy e

chr omat ogr aphy over -silica gel geluent

Cye: PeiparsaneoEhRAGedifsN 17, 15- 40°pry
fraction was collected and the so

Yield: 0.75 g of internediate: 36 (*

_diastereoi soners) (36 %. = - _v..’,“

20

25

A mlxture_ of intermediate 10 (0.233 mol)ﬁ in Cﬁ3ONa o , -
(30.%) in‘methanol (222.32 ml) and methanol (776 ml) was stirred and refluxed
'overnight ‘then poured out on ice and extracted with CH,Cl, . The organic layer was
separated, dried MgSQ,), filtered and the solvent was ‘evaporated . The residue was

~ purified by column chromatography over silica gel (eluent: CH,Cly/cyclohexane 20/80
and then 10‘0/0 20-45 pm). The pure fractions were collected and the solvent was
evaporatéd . Yield: 25 g of intermediate 11 (33 %) (melting point: 84°C).



38Conpound 37 (dia A)Con'pound 38 (dia B) A nixture of
final conpound 92 (0.45 g, 0.72 mmol) in C-12Cl12 (2
m ), amonium 5formate (0.23 g, 0.0036 nol),» palladl um
om activagked carbon 10 %.(0.45 g) in methanolpd Pz,
was s d for 30 mnutes at-30C. Then the m
~was poured out into ice water and extracted w th ethyl
acetate. The organic.layer was washed with brine,
dried over MpSH, filtered;, and the solvent was
evEpanpltdd. The resi due (O 45 g) was purified by

co ver silicaBrge el uent :
iliian N - 14011 0 0: 5% 15- 40
Two fractions were coll ect > P
evaporat ed. The fractions were s par ateI yHcryst al |

fromDI PE Yield: 0.102 g of final conmpound 37 (30
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I C 1ayer rated NaCl, dried
.(I\/gSO4) filtered and the sd vent was evaporat ed. The

reslmm&nzfgherm&aféml fied by cohy
over kromasil (eluent: CH2C12/ CH3O

3.5 lanm). The pure fractions werge

| Th ized

B e
of brongh taifopEtemppratuek. TemBdigtcot? (00 | crsywaseddss T@d irgixture was
A) stirrtd lat 8 Clfot P héurb@héiéobied o f8HEH &M"' b&lted\EiitSnto ice water

pr I t.a one of t he above
o ey Si B i PR Th it et ad Py Sl filercd,
13andpbe splveBpwas Slapera®tl tifl dryness. The residue was crystallized from iPrOH.
15 The precipitate was filtered, washed with iPrOH and dried. Yield: 13.9 g of -

intermediate 13 (35 %).

¢. Preparation of intermediate 14 - o ‘| N O

) HsC N c|> _
A mixture of intermediate 13 (0.04 mol) and CH;0ONa 0.2 mol) in ‘CH30H (140 ml)
was stirred and refluxed for 16 hours, then cooled to room temperautre, poured out into

20 ice water and extracted with CH,Cl. The organic layer was separated, dried (MgSO,),
filtered, and the solvent was evaporated. Yield: 13.5 g of intermediate 14 (98 %).

W

Example A6A

a. Preparation of intermediate 15 B O | N7 O
_ _ ' _ N S
N7

A mixture of mtermedlate 10 (prepared accordmg to A4 b) (0.045 mol) and thiourea
25 (O 05 mol) in ethanol (150 ml) was stirred and refluxed for 8 hours and then brought to
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room temperature. A solution of KOH (0.068 mol) in H,0 (15 ml) was added. The
mixture was stirred and reflu’xed for 1 hour and poured out on ice. The precipitate was -
l filtered off, washed with H,O and dried. Yield: 11 g of intermediate 15 (74 %).

: . . " . B -
b. Preparation of intermediate 16 - | A\ O N

5 CH31(0.037 mol) was added slowly at room temperature to a mixture of intermediate '
15 (0.033 rhol) and K;CO; (0.037 mol) in 2-propanone (150 ml). The mixture was
stirred at room temperature for 8 hours, poured out into H,0 and extracted with
CH,Cl. The organ_ic.léyer was separated, dried (MgSQy,), filtered and the solvent was
_ evaporated. Yield: 11.2/ g (97 %). Part of this ﬁaction 2 g) was crystallized from
10  diethyl ether. The prec1p1tate was filtered off and drled Yleld 145 gof 1ntermed1ate
16 (70 %)

Example A6B |
" a. Preparation of intermediate 17

A solutlon of intermediate 1 @g 0.03 mol) and thiourea (2.5 g, 0.033 mol) in ethanol
15 (100 ml) was stirred at 80°C for 4 hours and was then cooled to room temperature. A
" solution of potassium hydrox1de (2.5 g, 0.045 mol) in water (10 ml) was added and the |
mixture was heated for 1 hour at 80°C and was then cooled to room temperature and
- poured out into water. The prec1p1tate was filtered off, washed with water and dried.
Yield: 7.6 g of 1ntermed1ate 17 (95 %).
20 . ' B

: o . HsC - > &
b. Preparation of intermediate 18 e | A \
_ | o P
: i N S .

CH,
A solution of mtermedlate 17 (7.6 g, 0.029 mol), methyhodlde (1. 9 ml, O 031 mol), and
potassium carbonate (4.3 g, 0.031 mol) i in acetone (170 ml) was stirred for 4 hours at
room temperature poured 1nto ‘water and extracted with CH,Cl,. The organic layer was

washed with water, dried over MgSO,;, filtered and the solvent was evaporated. The
25  residue was crystallized from ethyhc ether. The precipitate was filtered off and drled '
Yle]d 5.83 g of intermediate 18 (73%) (meltmg point: 82°C)
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Intermediate 19 . CHy was prepared from intermediate 20
Br\\_ i} . .

\./’

T

ST N/c c ] ~cl (prepared according to anmple A2in

- W02004/011436 starting from 3-(4- -chlorophenyl) propionic acid;yield: 88 g of
intermediate 20 (70.7 %)) following the same procedure as outlined above in Example
AG6A and A6B. Yield: 94% of mtermedlate 19

Example A7 | L
: . / C .

a. Preparation of intermediate 21 : ! l N . '
L : » _ N c

POCL (3 234 mol) was added slowly at 5°C to DMF (111 ml). After cotnplete addition-,
N-(4- chlorophenyl)benzenepropanamlde (0.462 mol) was added. The mixture was

stirred at 80°C overnight, then brought to room temperature and poured out on ice.
EtOAc was added. The mixture was st1rred for 1 hour while i ice was added and then
extracted with EtOAc The organic layer was separated, washed with H,0, dried -
(MgSO0,), filtered and the solvent was evaporated Yield: 129 g of mtermedlate 21
(97 %)

" 'b Preparation of intermediate 22 - . C | AN O

CH3
A mixture of intermediate 21 (0.447 mol) in CH3ONa 30 % (300 ml) and CH;0H (300
.ml) was stirred at 80°C overmght The mixture was brought to room temperature

poured out on ice and extracted with CH,Cl,. The organic layer was separated washed

with H,0, dried (MgSOs), filtered and the solvent was evaporated. The residue (82g) - o

was purified by column chromatography over silica gel (eluent: cyclohexane/CH,Cl,
70/30; 20-45 pum). The pure fractions were collected and the solvent was evaporated.
~ Yield: 45 g of intermediate 22 (35 %).
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" Example A8 | '_ : ) v

 a. Preparation of intermediate 23 | X Q .
_ N _ N N o

Br.

/ CH
TR

- A solution of intermediate 20 (1.5 g, 0.00409 mol), dlmethylaminé hydrochloride (1.33

g, 0.001636 mol), potassium carbonate (2.83 g, 0.002045 mol) in acetonitrile (15 ml)
was stirred for 20 hours at 80°C, poured out into water and extracted with diethylether.

~ The organic layer was dried over MgSOy, filtered and the solvent was-evaporated. The -
_ residue (1.5 g) was purified by column chromatography over silica gel (eluent:
‘cyclohexane/AcOEt: 97/3). The pure. fractions were collected and the\solvent was

B _- evaporated Y1eld 0.7 g of 1ntermed1ate 23 (47 ).

10

15

20

- a. Preparation of intermediate 24

b. Preparation of intermediate 25

Example A9

CDI (0.038 mol) was added at 5°C to a solution of _3-(_1-naphth_yl)ipropionic acid (0.025
mol) in CH,Cl, (60 ml). The mixture was stirred at 5°C for 1 hour. '

- - N-methoxymethanamine .HCI (0.038 mol) was added. The mixture was stirred at room
'~ temperature overnight. HCI IN was added. The mixture was extracted with CH,Cl,.

The organic layer was washed with K,CO; 10 %, dried (MgSOy), filtered, and the

solvent was evaporated. The residue was purified by column chromatography over
“ silica gel (eluent: CH2C12 100). The pure fractions were collected and the solvent was -
- evaporated. Yield: 5.4 g of intermediate 24 (94 _%).

CH;MgCl1 (0:025 mol) was added dropwise at 5°C to a solution of intermediate 24
(0.021 mol) in THF (51 ml). The mixture was stirred at 5°C for 2 hours, then brought to,

~ room temperature A solution of NH,C1 was added. The mixture was extracted w1th

- _"_CH2C12 The orgamc layer was separated, dried (MgSO4) ﬁltered and the solvent was

25

evaporated. Yield: 3.7 g of intermediate 25 (89 %).
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Intermediate 27 _ was prepared in the same way as
intermediate 26. Y1e1d 18 % of intermediate 27 (011)

Example A10
a. Preparation of intermediate 28




In addition to the general procedure: Reversed phase

HPLC was carried out on a Sunfire C18 colum (15 gm

4.6 x 100 mm with an intial flowrate of 0.8 m/mn.
L"Fvvo, nphi. Iuﬁases (mobi | e phase A: 25% 6. 5 Mh@ PNl UMhse ) =
Acetate + 50% 30acetonitrile 8R5% formic acﬁ”T?W
mobi | e phase B: 100% acetonitrile) were enpl oyed to

run a gradient condition from2100 %A (hold for 1
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f | Bormiateid 31.9mP, 0834mhol) Way addedrilropiizs tBDMF (100 ml) under stirring

r eﬁﬁdlédohl?% i ‘?cev\d,otkpwht?{ ;[Elgﬁmyl%&%' (tSb g'?lﬂ 6 %1 r%oﬁl\‘ll%] Sc?dc’e}i ‘in the

i njectlon vol
m?%wv dpweby Meldsurg ﬁ@cﬁé@%ﬂ %7 8 el Zfter dﬁsm@@
Vasamimpldetiyda (M1278m3H aes udideﬁ.dTHbymﬁtﬁﬁélﬁh{l&afeHQ@ td 80rC for 14

10 d
s eggunr%QheQm c%olég %8% %ﬁ&%&g&l (ﬁprt] “{E{% Gkt er 8 IQ:F Sgtdr%atea'éwg?r xilgorous .
pr 8ireng (eonceussated JE wris addedHidl wdl \h;a?sTb%tpnecledatg was Glteredoff,

Kr aagtet withWhterQnd BR-drid ield4999, $f haPmbdhtewl h d flow

rate of 1.0 m/inin. Three nobile phases (nobile phase
A: 100 % 7 nM amoni um acetate; nobile phase B 100 %
ac etboPieparation ofiintpinediath2se C. 0.2 % form c aci d 99. 8

wn

%ultra-pure Water) were enployed to rygsa 9 N/O\CH
condition from30 % A; 40%B and 30% C dfor 1] - 0
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~and reequilibrated with ini'tial conditions for 3
m nutes.” An injection volune of 5 pi “has used. Cone .
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was 20 V for posi tive and negativec'o A .
Mass spectra were acquired by scannihg from 100 to
1000 in 0.4 seconds using an i-nterscany delay of 0.3

?ﬁmag%’ésmm%@rﬁe S%Z 4 GVPHFES ¥ ln]ils(% ﬁfftﬁfﬂ&\} %gdcled E[E)le at

( ar_ wel ght' as
RN AR 5 1ot eedels 2D () OL9 oD JBIHF (£3mb. The
20 53Bixturé Yad Girred at 0°C for 2 hours and hydrolyzed at 0°C with NH,C1 10%, and

extracted with EtOAc. The organic layer was dried over MgSQ,, filtered, and the

solvent was evaporated. The residue was used without further purification. Yield: 83%
of intermediate 30 (83 %).
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d. Preparation of intermediate 31 - R , | -
: : . PN P . PN _CHj
: _ - TN
o L] b
L,

A mixture of 1ntermed1ate 30 (O 019 mol), paraformaldehyde 23g,0. 076 mol),

| dimethylamine hydrochloride (6.2 g, 0.076 mol) and hydrochloric acid concentrated - o

(0 8 ml) in EtOH ( 23 ml) was stirred at reflux for 24 hours, then cooled down, and the g
solvent was evaporated The residue was poured out into CH,Cl,, basified wrth "
NaHCOg, and extracted with CH2C12 The organic layer v was dried over MgSO4,
ﬁltered, and the solvent was evaporated. The residue was purified by column
chromatography over s1llca gel (eluent: CH,ClyMeOH : 97/3).The pure fractions of the .
two isomers were collected and the solvent was evaporated Yreld 10 % of .

- intermediate 31 (10 %)

0

20

Ef(a'mgle All -
a. Preparation of intermediate 32

A solutron of NaOH 1% (50 rnl) was added portronw1se to a mixture of
* 4-fluorobenzaldehyde (21.6 ml, 0.2 mol) and acetone (40 ml, 0.55 mol) in water :

- _ (40 ml). The mixture was stirred for 2 hours at 65°C then the mixture was poured out -
. ] 5

~into ice water and extracted with ethyl acetate.. The orgamc layer was washed with - ‘

. brine, dried over MgSOs, filtered, and the solvent was evaporated, The residue was

*used without further purlﬁ\cat1on in the next step as an oil. Yield: 34 g of mtermedlate
32 ( 100 %) ‘ ' o '

-b. Preparation' of intermediatel33

-~ A mixture of 1nterrned1ate 32(4 g, 0.0244 mol) paraformaldehyde (l 1g, 0. 0365 mol),

: p1per1d1ne hydrochlorlde (0. 0244 mol) and hydrochlonc acid concentrated 0.8ml)in -
EtOH (6 ml) was' stirred at reflux for 24 hours, cooled, and the solvent was evaporated. - -
The' precipitate was filtered off, washed with EtOH and dried under vacuum at 60°C t6 -
aﬂ'ord 1ntermed1ate 33 (63 %) ' '
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- ¢. Preparation of intermediate 34

4.97. 551 4 26 4.97 . 551 58 4.57 485 1 59 6.5 531
1 60 6.56 531 1 61 5.13 532 36 4.37 532- 1 63 6.38
‘537 1.64 6.37 537 1 65 3.55 547 '2 69 4.05

A mixture of intermediate 33 (7.34 mmol), palladium ;m_ -’activated carbon 10% (0.22 g)

- in EtOH/H,0 (22 ml, 50/50) was stirred under hydrogen atmosphere at room

- temperature for 2 hours The mixture was filtered over celite, washed with EtOH, and .
the solvent was evaporated The resrdue was treated bya solution of NaOH 1IN in Et,0.
The organic layer was: separated, and washed w1th brme dr1ed (MgSOs), ﬁltered and -,
the solvent ‘was evaporated The residue was used wrthout further punﬁcatron in the _

. next Step as an oil. Yield: 76% of mtermed1ate 34, ' '

Exangmla12' S o S
. a. Preparation of intermediate 35 o B

A rrlixture of intermmiate 32 (4.8 g, 0.0292 mol) paraformaldehyde (1.32g, N
1 0.0439 mol), N- benzylmethylamme hydrochlorrde (4.6 g, 0.0292 mol) and hydrochlonc '
acid concentrated (O 8 ml) in EtOH (100 ml) was stirred at reflux for 18 hours, cooled -
and the solvent was evaporated. The precrprtate was filtered off, washed w1th acetone -
and dried under vacuum at 60°C. Y1eld 38gof 1ntermed1ate 35 (39 %)

b. Preparation of intermediate 36

o—=Z .
I& :
<)

-F

- A mixture of 1nterrned1ate 35 (3 8 g, 0.0114 mol), pallad1um on actlvated carbon 10%

.(0.38 g) in EtOH/HZO (38 ml, 50/50) was stirred under hydrogen atmosphere at room
temperature for 2 hours. The mlxture was filtered over celite, washed w1th EtOH, and .

the solvent was evaporated. The residue was treated by a solution of NaOH 1IN in Et,0. o

The organic layer was separated, and washed with brine, dried (MgSO4), filtered, and.
the solvent was evaporated The residue 2. 5 g) was purified by column o :
chromatography over srlrca gel (eluent CH2C12/CH30H 99/1; 15-40 1m). The pure
fraction was collected and the solvent was evaporated Yield: 0.75 g of intermediate 36 |
(22 %) '
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Prepa.ranon of mtermedlate 37

A mixture of intermediate 35 (2.3 g, 0.00689 mol), palladium on activated carbon 10%
(0.23 g) in EtOH/H;0 (24 ml, 50/50) was stirred under hydrogen atmosphere at room
S5 temperaturé for 3 hours. The mixture was filtered over celite, washed with E{OH, and

| the solvent was evaporated. The residue was treated by a solution of NaOH IN in Et;0.
The organic layer was separated, and waShed with brine, dried (MgSOs,), filtered, and
the solvent was evaporated. The residue was used without further purification in the
next step as oil. Y1e1d L. 3 g of intermediate 37 (90 %). '

Examp’le"Am o
a. Preparation of intermediate 38

“NE 0/\/0\/\0/\

NaH (60 % in 011 0.0072. mol) was added port10nw1se at 0 °C to a solutlon of 2- (2-
ethoxyethoxy)-ethanol (0.0072 mol) in THF (12 5 ml) under N> ﬂow The mixture was
‘ stirred at 0°C for 1 hour. A solution of intermediate 10 (0.006 mol) in THF (12 5 ml)
15 was added dropw1se The mixture was. stnTed and refluxed for 18 hours and was then
cooled to room temperature EtOAc and H,0 were added. The organic layer was
. washed with H20 and then with- saturated NaCl. The separated organic layer was dried
: (MgSO4), ﬂltered and the solvent was evaporated Yield: 2.5 g mtermedlate 38 (97 %).
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Example A15 .
Preparation of intermediate 39

Intermediate 39 (dia A)
- nBuLi 1.6M in hexane (0. 001 8 mol) was added.dropwise at —70°C to a solution of
compound 14 (0.0007 mol) in THF (4ml) under N;- flow. The mixture was stirred for 2
_ hours. N, N-dimethylformamide (0.0037 mol) was added slowly. The mixture was
5. stirred at —70°C for 2 hours, poured-out into H;O and extracted with EtOAc. The
' organic layer was washed with saturated NaCl, dried (MgSO0.), ﬁltered and the solvent
was evaporated Y1e1d 0.38 g of 1ntermed1ate 39 (100%).. -

B. Preparation of the final compounds

Example B1
" a. Preparation of compounds 1 and 2

: _ ~_compound 2 (dia B) _
nBuLi 1.6M (0.0084 mol) was added dropwise at —20°C to a solution of

“N-(1-methylethyl)-2-propanamine (0.0084 mol) in THF (24 ml). The mixture was
_ stirred at —20°C for 20 minutes, then cooled to —70°C. A solution of intermediate 2

15 (prepared according to Al .b) (0.0076 mol) in THF (20 ml) was added. The mixture

~ was stirred at —70°C for 1 hour and 30 mmutes A solution of

" 1-(dimethylamino)-5-phenyl-3-pentanone (0. 0107 mol) in THF.(22 ml) was added The
/" mixture was stirred at —70°C for 3 hours, poured out into —30°C and extracted with
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B 1-(dimethylamino)-5-phenyl- 3-pentanone (0 015 mol) in THF (30 ml) was added' The
mixture was stirred at —70°C for 3 hours, poured out on ice at—30°C and extracted with
"EtOAc. The organic layer was separated, dried (MgSQ,), filtered, and the solvent was
evaporated. The residue was purified by column chromatography over silica gel

10 (eluent: CH,ClL/CH;OH/NH,OH 97/3/0.1 then CH,CL/iPrOH/NH,OH 95/5/0. 4;
= 15-40 pm). Two fractions were collected and the solvent was evaporated. Yield: 0.13 g
of fraction 1. and 0.12 g of fraction 2. Fraction 1 was crystalllzed from DIPE. The
precipitate was filtered off and dried. Yield: 0.063 g of final compound 3
(diastereoisomer A). Fraction 2 was crystallized from DIPE. The precipitate was
15 filtered off and dried. Yield: 0.066 g of final compound 4 (diastereoisomer B).

"¢, Preparation of compounds 5 and 6

_ . cdmpound 6 (dia B) -
nBuLi 1.6M (0.0084 mbl) was added drobwisé at—20°C to a solution of N-(1- .
methylethyl)-2-propanamine (0.0084 mol) in THF (24 r"nl).- The mixture was stirred at
| ~ -20°C for 20 minuteé, then cooled to —~70°C. A solution of intermediate 8 (prepared |
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according to A3.c) (0.0076 mol) in THF (25 ml) was added. The_ mixture was stirred at
~70°C for 1 hour and 30 minutes. A solution of 1-(dimethylamino)-'S-phenyl-S- _
pentanone (0.0107 mo'l)'in THF (22 ml) was added. The mixture was stirred at -70°C
for 3 hours, poured out on ice at —30°C and extracted with CH,Cl,. The organic layer

l_ was separated dried (MgS0,), filtered and the solvent was evaporated: The residue -
(5 1 g) was purified by column chromatography over silica gel (eluent:
CH,CLy/CH;OH/NH,OH 97/3/0.1 then toluene/zPrOH/NH4OH 95/5/0.1; 15-40 um). .
Three fractions were collected and the solvent was evaporated. Yield: 0.87 g of fraction

- 1;0.7 g of fraction 2 and 0.4 g of fraction 3. Fraction 3 was purified by column
chromatography over kromasil (eluent: toluene/iPrOH/NH4OH 99/1/0.05; 10um). Two

* fractions were collected and the solvent was evaporated. Yield: 0.15 g of fraction A and

0.139 g of fraction B. Fractl_on‘ B was crystallized from DIPE. The precipitate Was
ﬁltered off and dried. Yield:' 0.585 g of final compound 5 (30 %) (diastereoisomer A;

- melting point: 156°C). Fraction A was crystallized from DIPE. The precipitate was
filtered off and dried. Yield: 0.15 g of final compound 6 8 %) (dlasteremsomer B;
melting point: 126°C)

" d. Preparation of compounds 7 and 8

A solution of intermediate 11 (prepared according to A4.c) (0.0035 mol) in THF (12
ml) was added dropwise at —70°C to a solution of N-(1-methylethyl)-2-propanamine
lithium salt (0.0038 mol) in THF (19 ml). The mixture was stirred at
—70°C for 1 hour and 30 minutes. A solution of intermediate 26 (prepared accordmg to
A9.c) (0.0046 mol) in THF (12 ml) was added. The mixture was stirred at —70°C for 3
" hours, poured out into ~30°C and extracted with CH,Cl,. The organic layer was _
separated, dried (MgSQy), filtered, and the solvent was evaporated. The residue (2.2 g)
was purrﬁed twice by column chromatography over silica gel (eluent:
CH,CL/CH30OH/NH4OH 98/2/0.1; 15-40 pm). Three fractions were collected and the
solvent was evaporated. Yield: 0.3 g of fraction 1 (dia A), 0.027 g of fraction 2 and
. 0.242 g of fraction 3 (dia B). Fraction 1 was crystallized-from DlPE. The precipitate
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was filtered off and dried. Yield: 0.26 g of final compound 7 (25 %) (dia_stereoisomer ’
" A; melting point: 206°C). Fraction 3 was crystallized from DIPE. The precipitate was

filtered off and dried. Yield: 0.128 g of final compound 8 (12 %) (dlasteremsomer B;

. melting point: 160°C).

¢. Preparation of compound 9

compound 9 (dia A)

- nBuLi (0.0084 mol) was. added at —20°C to-a solution of N-(1- methy]ethyl) 2- L

propanamme (0.0084 mol) in THF (25 ml). The mixture was stirred at —20°C for 20
minutes, then cooled to —~70°C. A solution of mtermedlate 22 (prepared according to

‘ A7b) (0. 0076 mol) in THF (26 ml) was added. A solution of I- -(dimethylamino)-5-
“phenyl- 3-pentanone (0.0107 mol) in THF (24 ml) was added. The mixture was stirred
~at —70°C for 3 hours, poured out on ice at ~30°C and extracted with CH2C12 The

organic layer was separated, dried (MgSQs,), filtered, and the solvent was evaporated.'-
The residue was purified by column chromatography over silica gel (eluent:

: CH2C12/CH3OH/NH4OH 98/2/0.1; 15-40 um) then purified by column chromatography _
-over kromasil (eluent: CH2C1;/CH3OH/NH40H 99/1/0.05). Three fractions were -

collected and the solvent was evaporated. Yield: 0.44 g of fraction 1 (dia A), 0.257 g of

' - fraction 2 and 0.02 g of fraction 3. Fraction 1 was crystallized from DIPE. The-

prec1p1tate was filtered off and dried. Yield: 0. 14 g of final compound 9 (meltmg pomt

| 172°C).
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f. Pre araﬁbn of com u_nds .1'0 and '11

_

Br:

o 'CH, :
compound 10 (dia A) O

" nBuLi 1 .6M(0.0084 mol) was added dropwise at —20°C to a solution of

N-(1-methylethyl)-2-propanamine (0.0084 mol) in THF (24 ml). The mixture was
stirred at ~20°C for 20 minutes, then cooled to —70°C. A solution of intermediate 16
(prepared according to A6A.b) (0.0076 mol) in THF (26 ml) was added. The mixture

. 'was stirred at —~70°C for 1 hour and 30 minutes. A solution of 1-(dimethylamino)-5-
* phenyl-3-pentanone (0.0107 mol) in THF (22 ml) was added. The mixture was stirfed .

at —70°C for 3 hours, then poured out on ice at —30°C and extracted with CH;Cl,. The

. organic layer was separated, dried (MgSO,), filtered and the solvent was evaporated.
. The residue (4.8 g) was purified by column chromatography over silica gel (eluent:

CH,CL/CH;0H/NH4OH 98/2/0.1; 15-40 um). Two fractions were collected and the
solvent was evaporated. Yield: 0.52 g of fraction 1 and 0.42 g of fraction 2. Both - .
fractions were crystallized from DIPE. The precipitate was filtered off and dried. Yield:

~ 0.47 g of final compound 10 (23 %) (diastereoisomer A; melting point: 191°C) and -

0.27 g of final compound 11 (7 %) (diastereoisomer B; melting point: 179°C). -

4
7
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g. Pfénaration of compounds 17, 18, 19 and 20

Br:

nBuLi 1.6 M (0.0114 mol) was added dropwise at —20°C to a solution of N-(1-
methylethyl)-2-propanamine (0.0114 mol) in THF (32 ml). The mixture was stirred at
—20°C for 20 minutes, then cooled to —70°C. A solution of intermediate 11 (prepared
~ according to A4.c) (0.0104 mol) in THF (34 ml) was added. The mixture was stirred
5 for 1 hour and 30 minutes. A solution of 1-(dimethylamino)-5-phenyl-3-pentanone
- (0.0146 mol) in THF (30'ml) was added. The mixture was stirred at —~70°C for 3 hours,
then poured out into —30°C and extracted with CH,Cl,. The organic layer was
separated, dried (MgSO,), filtered, and the solvent was evaporated. The residue (5.3 g)
was purified twice by column chromatography over silica gel (eluent:
10~ CH,Cl/CH3OH/NH4OH 98/2/0.1; 15-40 um). Two fractions were collected and the
~ solvent was evaporated. Yield : 0.45g F1 and 0.22g F2. Both fractions were crystallized
from DIPE. The-precipitate was filtered off and dried. Yield: 0.154g F3 (dia A) and
0.11g F4 (dia B). F3 was divided into two enantiomers by Chiral PAK AD (e'hient:
EtOH. 100; 20 um). Two fractions were collected and the solvent was evaporated. Each
15 fraction was crystallized separately from DIPE/diethyl ether. The precipitate was
Afiltered off and dried. Yield: 0. 19 g of compound 17 (A1) and 0.175 g of compound 18
(A2). F4 was divided into two enantiomers by Chiral PAK. AD (eluent: EtOH/iPrOH
90/10; 20 um). Two fractions were collected and the solvent was evaporated. Each
fraction was crystallized separately from DIPE/diethyl ether. The precipitate was
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filtered off and dr1ed Yield: 0.1 g of compound 19 (Bl) and 0.1 gof compound 20
(B2).

h. Preparation of com ounds 21 and 22

. Compound 21 (dia A) , Compound 22 (dia B) .
nBuLi 1.6 M in hexane (3.4 ml, 0.0055 mol) was added slowly at —20°C under Nz flow
to a solution of diisopropylamine (0. 78'm1 0.0055 mol) in THF (8.5 ml). The mixture -
‘was stirred at —20°C for 20 minutes, then cooled at —70°C. A solution of 3-(4-chloro-
benzyl) 6-bromo- -2-methoxy-quinoline (1.67 g, 0.0046 mol) in THF (34 ml) was added
slowly The mixture was stirred at —70°C for 1 hour and 30 minutes. A solution of .
- 1- (drmethylammo) 5- (4-methoxy-phenyl)-pentan 3-one (1.13 g, 0.0055 mol) in THF )
- (30 ml) was added slowly. The mixture was stirred at ~70°C for 2 hours, hydrolyzed at
—30°C with ice water, and extracted with EtOAc. The organic layer was separated .
dr1ed over MgSO,, filtered, and the solvent was evaporated The residue was punﬁed
by column chromatography over silica gel (eluent: CH,CL/CH;OH/NH,OH; 97/3/0.1;
'15-40 pum). One fraction was collected and the solvent was evaporated. This fraction .
was purified by Super Critical Fluid Chromatography'(SCF) (CO2/MeOH/2-propanol: -
95/5/0.5, column cyano). Two fractions were collected and the solvent 'was'evaporated
Fractions were separately crystalhzed from d11sopropylether Y1e1d 0.220 g of final -
compound 21 (8 %) (d1astere01somer A; melting point: 142°C) as a whrte solid and -
- 0.09 g of final compound 22 (3.3 %) (diastereoisomer B; meltmg pomt l60°C) asa .
white solid.
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i. Pre araﬁon of compounds 23 and 24

Compound 23 (diaA) - : Compound 24 (dia B)

- nBuLi 1.6 M in hexane (3.4 ml, 0.0055 mol) was added slowiy at —20°C under N, flow

toa solution of diisopropylamine (0.7 8 ml, 0.0055 mol) in THF (8.5 ml). The mixture

__ was stirred at ~20°C for 20 minutes, then cooled at ~70°C. A solution of intermediate

31 (0.0046 mol) in THF (34 ml) was added slowly. The mixture was stirred at —70°C
for 1 hour and 30 minutes. A solution of intermediate 24 (0.0055 mol) in THF (30 ml)
was added slowly. The mixture was stirred at —70°C for 2 hours, hydro]yzed at -30°C

'w1th ice water and extracted with EtOAc. The organic layer was separated dried over

MgSO4, ﬁltered and the solvent was evaporated. The residue was punﬁed by column
chromatography over silica'gel (eluent: CH2C1jCH3OH/NH4OH, 97/3/0.1, 15-40 pum).

" One fraction was collected and the solvent was evaporated. This fraction was purified

by SFC (CO,/MeOH/2-propanol: 95/5/0.5, column cyano). Two.fractions were

-collected and the solvent was evaporated. Fractions were separately crystallized from.

diisopropylether. Yield: Final compound 23 (5.%) (diastereoisomer A) as a white foam
and final compound 24 (2.3 %) (d1astereo1somer B)asa wh1te foam.
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j. Preparation of compounds 29 and 30

- Compound 29 (dia. A) o ' “Compound 30 (dla B)
Compounds 29 and 30 were prepared according to the procedure for compourids14 and
15, but starting from intermediate 18 and 1-(dimethylamino)-5-phenyl-3-pentanone
(pfeparéd in the same way as described in J .Am.Chem.Soc., 1950, 72, 718-721). Yield: »
Final compound 29 (4 %) (diastereoisomer A, nielting point: 180‘5C) and final '
5 com'pound 30 (5 %) (diastereoisomer B, melting point: 120°C). B

k. Pr aration of com ounds 31 and 3

Compound 31 (dia A) . Compound 32 (dia B)
' Cofnpounds 31 and .32 were pi'epa.red in the same way as compounds 21 and 22,but
* starting from intermediate 19 and 1- (dlmethylammo) -5-phenyl-3-pentanone (prepared
in the same way as described in J.Am. Chem.Soc., 1950, 72,718-721).
10 Yield: Final compound 319 %) (dlasteremsomer A) and ﬁnal compound 32
i (d1astere01somer B, melting point: 222°C).
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.l. Preparation df compounds 34 and 35

- Compound 34 (dia A) - Compound 35 (dia B)
nBuLi 1.6M in hexane (2.3 ml, 3.66 mmol) was added slowly at —20°C under N; flow _
to a solution of diisopropylamine (0.513 ml, 3.66 mmol) in THF (8 ml). The mixture
was stirred at —20°C for 20 minutes, and then cooled at —70°C. A solution of i o
intermediate 1 (1.0 g, 3.05 mmol) in THF (10 ml) was added slowly. The mixture was
5  stirred at —70°C for 1 hour. A solution of intermediate 34 (0.96 g, 3.66 mmol) in THF -
(10 ml) was added slpwly. The mixture-was stirred at —70°C for 1 hour, hydrolyzed at
'-30°C with ice water, and extracted with EtOAc. The organic layer was separhted,
dried over MgSO, filtered, and the solvent was évaporated. The residue was purified
by column chromatography over silica gel (eluent: CH,Cl,/CH;OH/NH,OH; 99/ 1/0.05;
10 15-40 um): Two fractions were collected and the solvent was evaporated. The fractions
were separately crystallized from methanol. Yield: 0.15 g of final compound 34 8 %)
(diastereoisomer A, mélting point: 194°C) as a white solid and 0.13 g of final
compound 35 (7 %) (diastereoisomer B, melting point: 170°C) as a white solid.

m. Preparation of compounds 39 and 40

Compound 39 (dia A) Compound 40 (dia B)

IS5,

~



10

15

20

25

1.5 24 03 2.6 23 - 0.3 16.2 91
0.3 32.7 22 |

R : IR T
_ -54- _

nBuLi 1.6M in hexane (8.1 ml, 0.013 mol) was added slowly at —20°C under N, flow to

- a solution of diisopropylamine (1.83 ml, 0.013 mol) in THF (30 ml). The mixture was

stirred at —20°C for 20 minutes, and then cooled at —70°C. A solution of intermediate
11 (4.1 g, 0.0124 mol) in THF (40 ml) was added slowly. The mixture was stirred at ,
~70°C for 1 hoﬁr and 30 minutes. A solution of intermediate 37 (1.3 g, 0.00662 mol) in '
THF (13 ml) was added slowly. The mikture was stirred at —70°C for 1 hour,
hydrolyzed at —30°C with ice water, and extracted with EtOAc. The organic layer was
separated, dried over MgSOs, filtered, and the solvent was evaporated. The residue
(5.7 g) was purified by column chromafography over silica gel (eluent:

: .CH2C12/CH'30H/NH4OH; 94/6/0.1; 15-40 um). Two fractions were collected and the

solvent was evaporated. The fractions were separately crystallized from DIPE. Yield:
0.106 g of final compound 39 (2 %) (diastereoisomer A, melting point: 140°C) as a
white solid and 0.068 g of final compound 40 (1 %) (diastereoisomer B, meltmg pomt
250°C) as a white solid.

Ay

. n. Preparation of compounds 41 and 42

- Compound 41 (dia A) ~ Compound 42 (dia B)

nBuLi 1.6M in hexane (3 ml, 0.0048 mol) was added slowly at ~20°C under N, flow to
a solution of diisopropylamine (0.67 ml, 0.0048 mol) in THF (14 ml). The mixture was
stirred at —20°C for 20 minutes, then cooled at —70°C. A solution of intermediate 11

(1 44 g, 0.0044 mol) in THF (15 ml) was added slowly. The mixture was stirred at
—70°C for 1 hour and 30 minutes. A solution of intermediate 27 (1.5 g, 0.0062 mol) in
THF (15 ml) was added slowly. The mixture was stirred at —70°C for 3 hours,
hydrolyzed at —30°C with ice water, and extracted with EtOAc. The organic layer was
separated, dried over MgSO,, filtered; and the solvent was evaporéted. The residue
(3.2 g) was purified by column chromatography over C18 (eluent: CH3OH/NH4HC03:

© 95/5; Kromasil C18, 10 pum). Two fractions were collected and the solvent was

evaporated. The fractions were crystallized separately from diisopropyether and |
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dlethylether Yield: 0.045g of final compound 41 (3 %) (dlastereolsomer A, me]tmg
point: 112°C) as a white solid and 0. 2 g of final compound 42 (12 %) (dlastere01somer
B, melting point: 124°C) as a white solid.

0. Preparation of compounds 43 and 44 °

CH, - CHy

Compound 43 (dia A) o Compound 44 (dia B)
nBuLi 1.6M in hexane (4.1 ml, 0.0066 mol) was added dropwise at —20°C under N5
flow to a solution of diiéopropylarnine (0.93 ml, 0.0066 mol) in THF (12 ml). The
mixture was stirred at —20°C for 20 minutes, then cooled at —70°C. A solution of
intermediate 38 (2.6 g, 0.0060 mol) in THF (27 ml) was added. The rruxture was stirred

'at ~70°C for 1 hour and 30 minutes. A solution of 1 (dlmethylammo) S-phenyl 3-

10 -

pentanone (prepared in the same way as described in J.Am.Chem.Soc., 1950, 72,
718- -721)(1.7 g, 0.0084 mol) in THF (20 m]) was added. The mixture was stirred at

- .=70°C for 3 hours, hydrolyzed at —30°C with ice water, and extracted with EtOAc. The

15

20

organic layer was separated, dried over MgSQ,, filtered, and the solvent was ,
evaporated. The residue (2.5 g) was puriﬁed by column chromatography over silica gel
(elucnt: CH2C12/CH30PUNH4OH: 97/3/0.1; 15-40 pm). Two fractions were collected
and the solvent was-evaporated. Yield: 0.15 g fraction 1 and 0.22 g fraction 2. Fraction

. 1 was crystallized from DIPE/diethyl ether. The precipitate was filtered off and dried.

Yield: 0.129 of final compound 43 (3.4 %) (dlasteremsomer A, melting point: 94°C)

- Fraction 2 was repurified by column chromatography over silica gel (eluent:
- CH,Cl,/CH;0H/NH,OH: 97/3/0. 1; 15-40 um) and crystallized from DIPE/diethyl

ether. The precipitate was filtered off and dried. 0.059 g of final compound 44 (2 %)

(diastereoisomer B, melting point: 103°C). .
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ExampleB2 .
a. Pre aration of compound 12

‘ compound 12(d1a A) o : ~

A mixture of final compound 5 (prepared accordmg to Bl c) (0.282 mol) and

HCOONHj4 (1.41 mol) in Pd/C (0.15 ml) and CH;OH (3 ml) was stirred and refluxed -

for 30 minutes, then cooled to room temperature, filtered over celite and washed with

CH,CL. The ﬁltrate was washed with H20, then with saturated NaCl. The organic layer
- was separated, dried (MgSOs.), filtered and the solvent was evaporated. The residue was
- crystallized from DIPE. The precipitate was filtered off and dried. Yield: 0.11 g of

final compound 12 (86 %) (melting point: 122°C) -

b. Preparation of com ound 36 L S <

Compound 36 (dia B) _
A solution of final compound compound 15 (0 25 g, 0.00047 mol), pyridine-3-boronic
acid (0.116 g, 0.00094 mol) and tetrakis (tnphenylphosphme) palladlum(O) (0.054 g,
0.000047 mol) in ethyleneglycol dimethyl ether (13 ml) and a solution of sodium
‘carbonate 2M (0.94 ml) was stirred overnight at 80°C. Then the solution was cooled to

room temperature, poured out into water and extracted with CH,Cl,. The organic layer
was separated, dried over MgSO4, filtered, and the solvent was evaporated. The residue
(0.3 g) was purified by column chromatography over silica gel (eluent:
CH2C12/CH3OH/NH4OH from 99/ 1/0.1 to 94/6/0.6; 15-30 um). The pure fractlon was
collected and the solvent was evaporated. Yield: 0.024 g of final compound 36 (9.6 %).
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Example B3 _
a. Preparation of compounds 25. 26, 27 and 28
1 : N

Compound 27 B1) B y Compound 28 (B2)
To obtain the correspondlng enantiomers, 0. 416 g of final compound 49 .
(dlastere01somer A) was purified by SFC chiral chromatography (Chlra]PakADH
250x21mm eluent: CO»/EtOH/2-propanol: 85/15/0.3). Two fractions were collected
and the solvent was evaporated, to yield 0.13 g of final compound 25 (enantlomer Al) -
‘as a white solid and 0.13 g of final compound 26 (enantiomer A2). _ '
‘To obtain the corresponding enantiomers, 0.655 g of final compound 50
(diastereoisomer B) was pliriﬁed by SFC chiral chromatography (ChiralPak ADH _
250x21mm, eluent: CO,/EtOH/2-propanol:85/15/0.3).. Two fractions were collected
and the solvent was evaporated, to yield 0. 105 g of final compound 27 (enantiomer B1)

- _as a white solid and O 1 g of final compound 28 (enantiomer B2).
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- Exax_nple B4
a. Preparation of compound 33
-l

Compound 33 (dia A) |
Final cdmpound 33 was prepared in the same way as compound 21 starting from
intermediate 23 and 1-(dimethylamino)-5-phenyl-3-pentanone (prepared in the same
way as described in J.Am. Chem.Soc., 1950, 72, 718- 721) Yield: 5% of final
5 compound 33 (dlasteremsomer A). , : .

Examgle B5 7
a. Preparation of compound 92

7

nBuL1 1.6M in hexane 2.5 ml 0. 004 mol) was added slowly at —20°C under N; flow to.

a solution of diisopropylamine (0.562 ml, 0.004 mol) in THF ¢ ml) The mixture was
10 stirred at ~20°C for 20 minutes, then cooled at —70°C. A solation of intermediate 11

(1.1 g, 0.00334 mol) in THF (11 ml) was added slowly. The mixture was stirred at

~70°C for 1 hour. A solution of intermediate 36 (1.0 g, 0.00334 mol) in THF (10 ml)

was added slowly. The mixture was stirred at —70°C for 1 hour, hydrol$'7ed at <30°C

with ice water and extracted with EtOAc. The organic layer was separated, dried over
15 MgSO,, ﬁltered and the solvent was evaporated The residue was purified by column

" chromatography over silica gel (eluent: cyclohexane/EtOAc, 83/17; 15-40 um). The
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pure fraction was collected and the solvent was evaporated. Yield: 0.75 g of
intermediate 36 (mixture of diastereoisomers) (36 %).

b. Preparation of compounds 37 and

38 | | Compound 37 (dia A) _ Compound 38 (dia B)

- A mixture of final compound 92 (0.45 g, 0.72 mmol) in CH2C12 (2 ml), ammonium

formate (0.23 g, 0.0036 mol), palladium on activated carbon 10 % (0.45 g) in methanol

(9 ml) was stirred for 30 minutes at 80°C. Then the mixture was poured out into ice
~ water and extracted with ethyl acetate. The organic layer was washed with brine, dned'.

over MgSQ,, filtered, and the solvent was evaporated. The residue (0. 45 g) was
purified by column chromatography over silica gel (eluent: toluene/2-propano]/
NH,4OH; 90/10/0.5; 15-40 pm). Two fractions were.collected and the solvent was
evaporated. The fractions were separately crystalllized from DIPE. Yield: 0.102 g of
final compound 37 (30 %) (diastereoisomer A, melting point: 134°C) as a white solid
and 0.064 g of final compound 38 (20 %) (diastereoisomer B, meltmg point: 138°C) as

a white solid.
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Example B6
Preparation of com o_und 58

compound 58 (dia A) :
NaBH4'(O.OOO7 mol) was added at 0°C to a soluﬁqn of intermediate 39 (0.0007' inol) '
(prepared according to Example A15) in MeOH (6 ml) and THF (6ml). The mixture
was stirred at 0°C for 2 hours, poured out into H20'a11d extracted with EtOAc. The

. organic layer was washed with saturated NaCl, dried (MgSQ,), filtered _and the solvent

was evaporated. The residue (O' 7 g) was purified by éolumn chromatography over

~kromasil (eluent: CH,CL/CH;OH/NH,OH 98/2/0.2; 3.5 p.m) The pure fractions were
collected and the solvent was evaporated This fraction was crystalllzed from
| DIPE/diethy] ether. The prec1p1tate was filtered off and dr1ed Yield: 0.05 g of
" compound 58 (dia A). -

Tables 1 to 5 below list compounds whlch were prepared accordlng to one of the above

Examples (Ex No.)

15 .
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stereochemlstry
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4 |BlLi |[H| Br | H| - o | ®yisec

FLF
. F

: -3 ﬂuorophenyl (A); 165°C

H
Br | H | - 3-fluorophenyl = |
H 4-fluorophenyl |

_ 4-fluorophenyl | O (B) ;156°C

_4-fluorophenyl [ O | ~ (B2) | "
LGN

D | By
Br | H |  4methylphenyl | O | (B)15¢°C
53| BLi |H | “Br | H | 4methylphenyl | O | (A)i38c
54 | BLi |H | Br | H| 2chlorophenyl. | O | (B)uec
H H
H

H
"Br_| H | 4fluorophenyl
H

JBr | H | 4-fluorophenyl = = | O~

H

26 | B3a |H | Br | H |  4-fluorophenyl
H
H

JBr | H [ 34 d1ﬂuoropheny1

~ 4-chlorophenyl . (B) 148°C.

0.1

4- chlorophenyl 0 | " (A)167°C
0]
O

) .__phenyl___._ o

H

CHy | H | phenyl . |'S | (B)120C |
Sl Sl .
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36 |B2b |H [l | H | - phenyl o (B)

62 | B2b | H @ H- phenyl 1.0 (B); 128°C

.63 | B2b | H @ H “phenyl =~ .| O (A) _

: S _ . :
|1 64 | B2b | H @ H |- phenyl 6] - (B)
* prepared as described in WO-2004/01146 i ’
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Table 2:

ereochemlsu'y

‘(37 | BSa | H | 4-fliorophenyl . |  (A);134°C

38 'BSa | H |  4florophenyl | (B 13C

39 |Blm | Br 4 ﬂuorophenyl ~ (A); 250°C

Table 3:

|74 |BLh |  OCHy |  phenyl | H|OCH| (B)15¢

75 |BLh | OCH; | 4-Ch10r0pheﬂy1 B C | Aywoec
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76 | BlLh |~ OCH; | 4-chlorophenyl | H | CI | (B);174°C
17 | BLh OCH3 3-fluorophenyl | H (A); 174°C

| Ayierc |
®)sec |
Ayec |

84 |Blh | ~OCH; | 4-fluorophenyl | H

.79 | BLh |  OCHs | 4-fluorophenyl | H |

.80 | BLh |  OCH; . 4-fluorophenyl | ¢

81 | BLh OCH; 4-fluorophenyl | Cl

82 | BLh OCH; | 4-fluorophenyl |

_____ H |OCH;|  (A)j156°C
85 [ BlLh | ~OCHs | A4-fluorophenyl | H |OCHs| (B);172°C |-
( H

87 | Bl.h |- ~OCH; . | 4-methylphenyl Cl (B); 180°C

H
8 | BLh |  OCH; | 2-methoxyphenyl| H | ClI _..(®B)

| 1. @yie0cc
L ClL | (Ajuc

)
]
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=
Q
Q
&
+
3.
e
=
S
=
=
]
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<
anil} jan
Q

89 | BL.h OCH; JlE|a | @) ec

90 | BLh OCH; ©\j<l: "H| C | . ()6

91 | BLh OCH, - CL e |H| a (B)

2-(2-ethoxy- henyl -
43 | Blo | 2(¥ethoxy pheny H| H (A); 94°C
ethoxyjethoxy | = | Ao
2-(2-ethoxy- " phenyl :
( | Py H (B); 103°C

H
|31 |Blk | scH; | phenyl | H| a| @
s H

_______________________________________________________________________________________________________________________________________________ Cl | . (B)y22cC |
33 | B4.a N(CH,), phenyl H| cl (A)
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Table 4:

4-fluorophenyl * | -N(CH;)(CH,-
' ' CeHs) -

"Table SHE

oo istereochemiistry - *1 ..
AL YBLn f - (Ajuzrc
42 | Blan | (B); 124°C
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ANALYTICAL PART
LCMS results o
General procedure : , . : :
5  The HPLC gradient was supplied by an Alliance HT 2795 (Waters) system consisting
| of a quaternary pump with degasser, an autosampler, and DAD detector. Flow from the
- _column was split to the MS detector. MS detectors were configured with an

electrospray jonization source. The capillary needle voltage was 3 kV and the source -
temperature was maintained at 100 °C on the LCT (Time of Flight:Z-s_pray mass

10 spectrometer from Waters) and 3.15 kV and 1 10 °C on the ZQ (simple quadripole- Z-

: spray mass spectrometer from Waters). Nitrogen was used as the nebulizer gas. Data

| acqujsifi_on was performed wit_h a Waters-Micromass MassLyhx-Openlynk data system.

Method 1

20

25

30

35

In addition to the general procedure: Reversed phase HPLC was carried out on an
Kromasil C18 column (5 pm, 4.6 x 150 mm) with a flow rate of 1.0 ml/min, Three
mobile phases (mobile phase A: 100 % 7 mM ammonium acetate; mobile phase'B:

100 % acetonitrile; mobile phase' C: 0.2 % formic acid + 99.8 % ultranure Water) were
employed to-run a gradient condition from 30 % A , 40% B and 30% C (hold for

. 1 minute) to 100 % B in 4 ininutés, 100% B for 5 minutes and reequilibrated with

initial conditions for 3 minutes. An injection volume of 5 i was used. _
Cone voltage was 20 V for positive ionization mode. Mass spéétra were acquired by
scanning from 100 to 900 in 0.8 seconds using an interscan delay of 0.08 seconds.

Method2 _ ,
In addition to the general procedure: Reversed phase HPLC was carried out on a

Sunfire C18 column (3.5 pm, 4.6x 100 mm) with an intial flow rate of 0.8 ml/min.

Two mobile phases (mobile phase A: 25% 6.5mM aminonium acetate + 50%
acetonitrile +25%_fbnnic acid (2ml/1); mobile phase B: 100% acetonitrilé) were
employed to run a gradient condition from 100 %A (hdld for 1 minute) to 100% B in'4

" minutes, hold at 100% B at a flow rate of 1.2 ml/min for 4 minutes and reequilibrated

with initial conditions for 3 minutes). An injection volume of 10 pl was used. Cone
voltage was 20 V for\positivc; and negative ionization mode. Mass spectra were
acquired by scanning from 100 to 1000 in 0.4 seconds using an interscan delay of _
0.3 seconds. ' . '
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| 'Method 3

In addition to the general procedure Reversed phase HPLC was camed out on an
Kromasil C18 column (5 um, 4, 6 x 150 mm) with d flow rate of 1.0 mV/min. Three

- mobile phases (moblle phase A: lOO % 7 mM ammonium acetate mobile phase B

100 % acetonitrile; moblle phaseC: 0. 2 % formic ac1d + 99.8 % ultra-pure Water) were
employed to run a gradient condition from 30 % A : ; 40% B and 30% C (hold for-

1 minute) to 100 % B in 4 minutes, 100% B for 5 mmutes and reequilibrated w1th
initial conditions for 3 minutes. An m_]ectlon volume of 5 ul was used. Cone voltage
was 20 V for positive and negatlve ionization mode Mass' spectra were acquired by
scanmng from 100 to 900 in 0.8 seconds using an mterscan delay of 0.08 seconds

Method 4

. In addition to the general procedure: Reversed phase HPLC was carried out on a

Sunfire C18 column (3.5 pm, 4.6 x 100 min) with an initial flow rate of 0.8 ml/min.
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. (hold for 1 minute) to 100% Bin4 .
minutes, hold at 100% B at a flow rate of 1.2 ml/min for 4 minutes and reequilibrated
with initial conditions for 3 minutes. An injection volume of 10 ul was used. Cone
voltage was 20 V for positive and negative 1omzat1on mode. Mass spectra were

- acquired by scannmg from 100 to 1000 in 0. 4 seconds using an 1nterscan delay of

0.3 seconds.

‘Table 6 : LCMS results (retention time Rt (minutes) ‘and 'molecular weight as the MHT

Y : o Method
Comp. No. | Rt MH+ LCMS !
3 534 | 485 1 —
4 5.43 485 1
17 6 533 ° 3
18 - 6.04 533 3
19 6.07 533 3 :
20 - 6.06 | 533 3 :
24 55 | 575 -4
23 5.43 575 4
45 - 5.23 617 4
27 | 4.98 551 4
28 4,98 551 4
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: i Method
Comp. No. |- Rt MH+ LCMS
25 . 4.97 | 551 - 4
‘ .26 497 | 551 4
. 58 4.57 485 1
59 . 6.5 531 1
60 6.56 531 1
61 5.13 532 1
36 4.37 532 1
63 -6.38 537 . -1
64 - 6.37 537 1
65 3.55 - 547 b2
69 4.05 567 2
72 5.15 547 4
73 5.93 563 1
79 5.23 585 4
86 5.33 581 4
88 5.23 597 - 4
91 5.6 651 4
31 5.42 583 4
33 513 | 580 4
, Optical rotation o _ .
The optical rotation was measured using a polarimeter. [OL]D2° indicates the optical
. rotation measured with light at the wavelength of the D-line of sodium (589 nm) at a
5

' temperature of 20°C. Table 7 lists the obtained optical rotation values concentratlon

and solvent used to measure the optical rotation.

I@M
| Comp. | [d_],f” con’ééntration spiven_t '
5 +141.82° | ~ 0.483 i % DMF
18 [ -14028° 049 wiv % DMF
19 [+154.08° 0392 wiv % ~ DMF
20 | -139.21° | A WA % DMF
27 | +135.71° 0.532 wiv % DMF
26 | -14338° 052 wiv % DMF
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Comp. [0]p concentration solvent
No. . '
25 | +142.91° 0.536 w/v % DMF
28 | -141.23° 0519wN% | DMF

Pharmacological examples _

Prepardtiqn of bacterial shspensions Jor susceptibility testing: |

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

Anti bacterial Susceptibility testing: ICyy determination

Microtitre plate assay

Flatébottorh, sterile 96-well plastic microtiter plates were filled with 180 pl of sterile
deionized water, supplemented with 0.25 % BSA. Subsequently, stock solutions (78x
final test concentration) of compounds were added in 45 pl volumes in column 2..Serial
five-fold dilutions 45 pll in 180 pl) were made directly in the microtiter plates from
column 2 to reach column 11. Untreated control samples with (column 1) and without -
(column 12) inoculum were included in each microtiter plate. Depending on the ‘

“bacteria type, approximately 10 to 60 CFU per well of bacteria inoculum (100 ,
- TCID50), in a volume of 100 pl in 2.8x Mueller-Hinton broth medium, was added to - -

the rows A to H, except column 12. The same volume of broth medium without
inoculum was added to column 12 in row A to H. The cultures were incubated at 37°C
for 24 hours under a normal atmosphere (incubator with open air valve and 'continu_ous
ventilation). At the end of incubation, one day after inoculation, the bacterial growth
was quantitated fluorometrically. Therefore resazurin (0.6 mg/ml) was addedina =
volume of 20 pl to all wells 3 hours after inoculation, and the plates were re-incubated
overnight. A change in colour from blue to pink indicated the growth of bacteria.

The fluorescence was read in a computer-controlled fluorometer (Cytofluor -
Biosearch) at an excitation wavelength of 530 nm and an emission wavelength of 590
nm. The % growth inhibition achieved by the compounds was calculated according to
standard methods. The ICy (expressed in pg/ml) was defined as the 90 % inhibitory
concentration for bacterial growth. The results are shown in Table 8 below.

~
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Agar dllutzon method ' : S S

MICys values (the minimal concentration for obtammg 99 % inhibition of bactenal
growth) can be determined by performmg the standard Agar dilution method accordmg
to NCCLS standards* wherein the media used includes Mueller-Hmton agar

* Clinical laboratory. standard institute. 2005. Methods for dilution Antlmlcroblal susceptlblllty tests for
bacteria that grows Aeroblcally approved standard -sixth edition

Time kill assays

Bactericidal or bacteriostatic activity of the compounds may be determined in a time
kill assay using the broth microdilution method *."In a titne kill assay on |
Staphylococcus aureus and methicillin resistant S. qureus (MRSA), the starting
inoculum of S. aurues and MRSA is 106 CFU / ml in Muller Hinton broth. The -
antibacterial compounds are used at the concenirahon of 0:1 to 10 times the MIC (1 e.
ICy as determined in microtitre plate assay). Wells receiving no antibacterial agent
constitute the culture growth control. The plates containing the microorganism and the
test compounds are incubated at 37 °C. Aﬁer.O, 4; 24, and 48 hrs of incubation samples
are removed for determination of viable counts by serial dilution (10™ to 10%) in sterile
PBS and plating (200 pl) on Mueller Hinton agar. The plates are incubated at 37 °C for
24 hours and the number of colonies are determined. Killing curves can be constructed”

by plotting the log1oCFU per ml versus time. A bactericidal effect is commonly

defined as 3-logo decrease in number of CFU per ml as compared to untreated

~inoculum. The potential carryover effect of the drugs is removed by serial dilutions and

counting the colonies at highest dilution used for plating. No carryover effect i is
observed at the dilution of 107 used for platmg ThlS results in limit of detectlon 5 X
10° CFU / ml or <2.7 logl CFU/ml ‘

¥ Zurenko,G.E. et al. In v1tro| activities of U-100592.and U-100766, novel oxazolldlnone antlbacterlal
agents. Antimicrob, Agents Cliemother 40, 8309- 845 (1996)

Determination of cellular ATP levels

In order to analyse the change in the total cellular ATP concentratlon (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 caléillate the CFU/ml. -

 Dilute the cultures to 1 x [10° CFU/ml (final concentration for ATP measurement: 1 X

10° CFU/100 pl per well) and add test compound at 0.1 to 10 times the MIC (i.e. ICq
as determined in microtitre plate assay). Incubate these tubes for 0, 30 and 60 minutes
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" at 300 rpm and 37 °C. Use 0.6 ml bacterial suspension from the snap-cap tubes and add
to a new 2 ml eppendorf tubes Add 0.6 ml cell lysis reagent ( Roche kit), vortex at
max speed and 1ncubate for 5 minutes at room temperature Cool on ice. Let the -
luminometer warm up to 30°C (Luminoskan Ascent Labsystems with 1nJector) Fill one

- column (= 6 wells) with 100 ul of the same sample. Add 100 pl Luciferase reagent to
each well by using the injector system. Measure the. luminescence for 1 sec. '

Table 8 : ICyp values (g/ml) determined aecording to the Microtitre plate assay.

ICgp pg/ml _
" |Comp,| BSU | EFA | EFA [ LMO | PAE | SMU | SPN | SPY | STA | STA | sTA
No- | 43639 | 14506 | 29212 | 49594 | 27853 | 33402 | 6305 | 8668 | 25923 | 29213 [RMETH
| S 48 | ss
18 | 106 | | 106 21 | 85 | | 85 |
19 w2 | | 85
20 IR L R L1 | 17 | 8s
8 e 1.9 | 19 | 23 16 | 19 19 | 19
151106 | | 48 | 21 | 48 | | 75 | 42 | 48 | 48 | 106
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BSU 43639 means Bacillus subtilis (ATCC43639); EFA 14506 means Enterococcus
Jaecalis (ATCC14506), EFA 29212 means Enterococcus faecalzs (ATCC29212); LMO
5 49594 means Listeria monocytogenes (ATCC49594); PAE 27853 means Pseudomonas
- aeruginosa (ATCC27853); SMU 33402 means Streptococcu.é mutans (ATCC33402);-
SPN 6305 ineans Streptococcus pneumoniae (ATCC6305)' SPY 8668 means
Streptococcus pyogens (ATCCB8668); STA 25923 means Staphylococcus aureus
(ATCC25923); STA 29213 means Staphylococcus aureus (ATCC29213); STA
10 - RMETH means methicilline resistant Staphylococcus aureus (MRSA) (a clinical isolate
, from the University of Antwerp).
- ATCC means American type tissue culture. |
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1. Use of a compound for the manufacture of a medicament for the treatment of a
bacterial infection, said compound being a compound of formula (1a) or (Ib)
R

(la)

(Ib)

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

wherein

R
R*and R®

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

L v

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

CH,, O, S, NH or N-alkyl ;
is Ar or Het;
each independently are hydrogen, alkyl or benzyl; or

R* and R® together and including the N to which they are attached may form a radical

selected from the group of pyrrolidinyl, 2-pyrrolinyl, 3-pyrrolinyl,
pyrrolyl, imidazolidinyl, pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl,
imidazolyl, pyrazolyl, triazolyl, piperidinyl, pyridinyl, piperazinyl,
pyridazinyl, pyrimidinyl, pyraziny), triazinyl, morpholinyl and
thiomorpholinyl, optionally substituted with alkyl, halo, haloalkyl,
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hydroxy, alkyloxy, amino, mono- or dialkylamino, alkylthio,
alkyloxyalkyl, alkylthioalkyl or pyrimidinyl ;

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

two vicinal R® radicals may be taken together to form a bivalent radical of formula

-CH=CH-CH=CH- ;

is an integerequal to 1,2,3,4 0r 5 ;
is hydrogen, alkyl, Ar or Het ;

is hydrogen or alkyl ;

is oxo ; or

R¥andR®  together form the radical -CH=CH-N=;

alkyl

Alk

Ar

Het

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

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

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

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,
benzothiazoly], benzisothiazolyl, benzofuranyl, benzothienyl,
2,3-dihydrobenzo[1,4]dioxiny] and benzo[1,3]dioxolyl ; each monocyclic and
bicyclic heterocycle may optionally be substituted with 1, 2 or 3 substituents,
each substituent independently selected from the group of halo, hydroxy, alkyl,
alkyloxy, and Ar-carbonyl;

is a substituent selected from the group of fluoro, chloro, bromo and iodo; and


ip-temp
Rectangle


10

20

25

30

35

-79-

haloalkyl is a straight or branched saturated hydrocarbon radical having from 1 to

6 carbon atoms or a cyclic saturated hydrocarbon radical having from 3
to 6 carbon atoms or a cyclic saturated hydrocarbon radical having from
3 to 6 carbon atoms attached to a straight or branched saturated
hydrocarbon radical having from 1 to 6 carbon atoms; wherein one or
more carbon atoms are substituted with one or more halo atoms;

provided that the bacterial infection is other than a Mycobacterial infection.

2,

10.

11.

12.

13.

Use according to claim 1 wherein R' is hydrogen, halo, alkyl, alkyloxy, Ar or Het.
Use according to claim 2 wherein R' is hydrogen, halo, alkyl or alkyloxy.

Use according to claim 3 wherein R’ is hydrogen or halo.

Use according to claim 4 wherein R' is halo.

Use according to any one of the preceding claims wherein p is equal to 1.

Use according to claim 6 wherein the R' substituent is placed in position 6 of the
quinoline ring.

Use according to any one of the preceding claims wherein R? is alkyloxy,
alkylthio, mono-or di(alkyl)amino or alkyloxyalkyloxy.

Use according to any one of claims 1 to 7 wherein R? is hydrogen, alkyloxy or
alkylthio.

Use according to claim 8 or 9 wherein R? is C;salkyloxy.
Use according to any one of the preceding claims wherein R? is Ar.

Use according to claim 11 wherein R’ is naphthyl or phenyl, optionally substituted
with 1 or 2 halo.

Use according to any one of the preceding claims wherein R* and R’ each
independently are hydrogen or C; salkyl.
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22.
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Use according to any one of the preceding claims wherein R® is hydrogen.
Use according to any one of the preceding claims wherein R’ is hydrogen.

Use according to any one of the preceding claims wherein Alk is methylene or

ethylene.

. Use according to claim 16 wherein Alk is ethylene.

. Use according to any one of the preceding claims wherein the compound is a

compound according to formula (Ia).

Use according to any one of the preceding claims wherein alkyl represents C.¢
alkyl.

Use according to claim 1 wherein the compound is a compound of formula (Ia)
wherein R' is hydrogen, halo, Ci4alkyl, Ci4alkyloxy, Ar or Het; p =1 or 2; R'is
Ciaalkyloxy, C)salkylthio, mono-or di(C)4alkyl)amino,

C\alkyloxyC salkyloxyC 4alkyloxy; R? is optionally substituted naphthyl or
phenyl; R* and R® each independently are hydrogen or Csalkyl; or R* and R
together and including the N to which they are attached form a piperidinyl; R® is
hydrogen, halo, C,4alkyl or C4alkyloxy; r is equal to 1; R is hydrogen; Alk is

methylene or ethylene.

Use according to any one of the preceding claims wherein the bacterial infection is

an infection with a gram-positive bacterium.

Use according to any one of the preceding claims wherein the compound is selected

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

isomeric form thereof or a N-oxide form thereof.

23. A compound selected from

H H H _phenyl
CH; H phenyl
OCH;| H | pheny!
) pheny!l
Br H |-naphthyl
Br CH; phenyl
Cl H phenyl
phenyl

= B T
@
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a pharmaceutically acceptable acid or base addition salt thereof, a stereochemically
isomeric form thereof or a N-oxide form thereof,

24. A compound selected from

Br | 4-fluorophenyl | H
H | 4-fluorophenyl| H
Br | 4-chlorophenyl |CH;
a pharmaceutically acceptable acid or base addition salt thereof, a stereochemically

isomeric form thereof or a N-oxide form thereof,

25. A compound selected from

10

stereochemistry
Br | 4-fluorophenyl | H (A)
Br | 4-fluorophenyl| H (B)
H | 4-fluorophenyl| H (A)
H | 4-fluorophenyl | H (B)
Br | 4-chlorophenyl |CHj (B) _
a pharmaceutically acceptable acid or base addition salt thereof, a stereochemically

isomeric form thereof or a N-oxide form thereof.

26. Use of a combination in the treatment of a bacterial infection other than a
15 mycobacterial infection, wherein the combination comprises (a) a compound of
formula (Ia) or (Ib) as defined in any one of claims 1 to 20 or a compound as defined
in any one of claims 22 to 25, and (b) one or more other antibacterial agents provided
that the one or more other antibacterial agents are other than antimycobacterial agents.
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29,

30.

31.

32

33.

34.
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Use of a pharmaceutical composition in the treatment of a bacterial infection other than
a mycobacterial infection, wherein the composition comprises a pharmaceutically
acceptable carrier and, as active ingredient, a therapeutically effective amount of (a)a
compound of formula (Ia) or (Ib) as defined in any one of claims 1 to 20 or a
compound as defined in any one of claims 22 to 25, and (b) one or more other
antibacterial agents provided that the one or more other antibacterial agents arc other

than antimycobacterial agents.

The use of the combination as defined in claim 26 or the use of the pharmaceutical
composition as defined in claim 27 for the manufacture of a medicament for the
treatment of a bacterial infection other than a mycobacterial infection.

Use of a product in the treatment of a bacterial infection other than a mycobacterial
infection, wherein the product comprises (a) a compound of formula (Ia) or (Ib) as
defined in any one of claims 1 to 20 or a compound as defined in any one of claims 22
to 25, 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 other than a mycobacterial infection.

Use according to any one of claims 1 to 22 and 28 wherein the bacterial infection is an

infection with a gram-positive bacterium.

Use according to any one of claims 1 to 22, 28 and 30 wherein the bacterial infection is
an infection with Staphylococci, Enterococei or Streptococci.

Use according to any one of claims 1 to 22, 28 and 30 wherein the bacterial infection is
an infection with methicillin resistant Staphylococcus aureus (MRSA), methicillin
resistant coagulase negative staphylococci (MRCNS), penicillin resistant
Streptococceus pneumoniae or multiple resistant Enterococcus faecium.

Use according to any one of claims 1 to 22, 28 and 30 wherein the bacterial infection is
an infection with Staphylococcus aureus or Streptococcus pneumoniae.

Use according to any one of claims 1 to 22, 28 and 30 wherein the bacterial infection is
an infection with methicillin resistant Staphylococcus aureus (MRSA).
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