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~ QUTIN QL NE DERI VAT VES' AS ANTI BACTERI AL_AGENTS - The o
present ‘i nvention relates td the use of qui noli ne 1

d@@wa/twesﬁor the manufacture of a medi ca me ,W,I”"I

the treatnent of a bacterial infection. Re3|
first-lLine antibiotic agents i-6 an ener |ng
Sone. i hport ant exanp]es i ncl ude. pen|C|Ilﬁﬁ‘T§§TStanf~——--—4
St reptococcus pnelnoni ae, - vanconyci n-resi stant
ent er ococ QUINGLINEDERIVATEH SSA S ANTIBAGTFREADAGENTS ..
‘aureus, multi-resistant sal nonellae. 10 The

- CONsSequences of resistance to antibiotic agents are
severe. Infections caused by resistant.ncrobes fail. »
t o The ppesend inventioremtatesiio thenss off qlilrmjjmé derpratiVe@fgettle manufacture of
st | aliRficalith R BR'RhinldnPlr Hoflfflifrecddieal ment failures
also lead to | onger perio infectivity, which
i ncrease the nunbers of |nfected peopl.e noving in the

c oResistabge ta fitistiling antibigritsigots iﬁnlme@ﬁ@px@bleﬁ’p (Bt itr@Briant
to e&aﬁﬁ;l)léé ﬁlﬂu@é éh?ﬁfhh%stlétﬂg Stre );t?g‘ %rk%@tra%% vancomygin-resistant

i nfect a cri
antePWQ?P%lfﬁ?thlﬁ’éléﬂ @ﬁﬁm&twfw&cmmnem”efmm salmonellae.
1oconbi nation of highly susceptible patients, .intensi ve

nan : and
B e S
baéesistangmigsehen dajbtegesprud Odteatmrntiresattingrin pioldnged illness and greater
anfrfslfrbﬂleﬁm afréaﬂnSnt&Eﬁﬁ'éﬁ]sdT@ddQB 1dret %o@@@ftﬁfeblgﬂmyng'h;cﬂ

t b
(i s TB8L8 yurmies o Ffecf R ektniE o Py B sdmnunay ot posing
15 c o Hheegicperalciogulatien tartherrisksofabntzasting e radistant stin Makctient .
Comkplﬁ%%e M’cxtitlibal EHABHTERR thel ol Eﬁﬁ&@d&él rés?steﬂf&g b&%ﬁenp@bg wide.

IemP I e orget to Inte
©f Eqfbingtin o ishlof4rmyois et Drensia snsarplangedantimagrobial
b e us,mabi eosseinfettiar iths zeshiltdd in defoitivns with dighbyresis@@tbadtgrian
F dg%ﬁyl ronment- for mcrobes to adapt rather than be
30 Because of the ener gi ng resi st ance to -
rrultl pl e antibiotics, physicians are confronted wth
i nBel€ediostidnowithidnitinficiobialsds arfothee mfdr Eetdr\eenttib&t re51stance

Th§elm?1re@fcgtb& Xntlrﬁglroi)ﬁallé ILX bealmeéels%ﬁg g{éeﬁlq;eg ?r?ahgc&*%{qu @o&p@ or

infections | np reasin
sy%%ﬁ%t%ﬁal"oﬁﬂie@@te%@mﬁ@féﬁmeimg here is a high need
for new conpounds to treat bacterial inf ecti ons,

es e treat nf ect ons caused b '
=b e)gelﬁ.fsé hfko h%’? &, WAl Tegormime %?%ﬁ?ﬂtﬂ not WFO lem.. ly%ts

ZO@HS%M@W@I%IODQSQHSIWQQH treatment ophien telyibegin to feel better, or

dembivbé uﬁé@l?e tb aﬂbﬂ% fan birkd Yhe?éi@'cfb%hrs%%ﬂﬁ?ﬂ%h@i%m&en{ R

p. eriamtu 0SS
pglﬁltc#oc%ﬁ% B"‘\%? O]flﬂ%‘ge substituted qui-noline _
derivatives | S descrl bed irf Science (2005), 307, :

30 228ecddsb-of te eiitPei QWSQE{?& th %{P%gé %@&Tﬁggr})%&élcngnshare confronted |

ai‘%’lt%ﬁ%?}/ ngfﬁ E?*Wéf‘r 18 99 Cffeqtivg thermpy. Thecooerbidityy martality, and |

_ Trﬁnaemlmsts phisuchifsaivins inypese b Hﬁrehﬁh%ﬂblﬁﬂeri fr h&ifth4sR s9§tems '
“a wegwagnd for the manufacture a medi:cament for .

‘the treatment of a bacterial infection, said compound
bei ng a 10 conpound of formula (la) or (Ib) - '

35 - Therefore, there is a high need for new compounds to treat bacterlal 1nfect10ns '
espec1ally for the treatment of infections caused by resistant strains.
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a N-oxide thereof, a tautoneric formthereof or a
stereochenically isoneric formthereof wherein A-is a

th.auxm&cal |y acceptable counter ton; RlIis '
[ _hydro enI hal o, hal oal | cyl, cyano, hydroﬂy AR e

al kyl, a yloxy,\15aIICyrth|o al kyl oxyalftytr———w—
al kyl thioallcyl, Ar-alkyl or d2-( Ar) al kyl 5 is an L
i nteger equal to 1, 2,.3 . or 4; _ -3- is hydrogen,

hydroxy, nercapto, alkyloxy, alkyloxyallcyloxy, _
al RYOt2004/01 A3 discloseseubslitgted dquihglmeideivativesshayingi ae'aht)oégamst -
- fon oﬁMﬁ{ae inrba}(uduﬁr g:g:%nst Q{yc&ac%r{zxrtr&r@lMJ On uErr

al k l% gis an inte .
eql pthal hi se qu stztute§ qyjnoline ql%lgaté\ﬁ:a isrdleaeribed in Science %2005), _
|ndéhéndénﬂly are hydrogen, alkyl or. benzyl; R4 and RS -

st OQ%E %gwfb@é’n ; odfid Hdi ffin d&ll?x% d&h&al%v gg}bteﬁ] Wl 5004/01643§als0 -_

attac orm a cal

py FPY P?iwﬁwasalnstmhef bactagipith an:-i\dmﬂba@mmw pyrrol yl

i m dazol i di. nyI pyrazolidinyl, 2-pyrazoli nyI :

10i m dazol pyrazolyl, tri azoI yl, piperi d| nyl, '
py rliherefoye, qderp%:zt wy¢ntlopy¢latqatmthw¢se opg compatingfor, the manufacture

Py 083 mﬁicmeﬁtlf&zm@ﬁbauneﬁtrogbcbhétlalivah 1ri¥élﬁllb oh; Ea{w ; gﬁd E%g

ea [ ptionally be substituted w
10 %5?18&1%@"5& go af)l?yklfbf)

hydr oxy, al kyl oxy, am no,
m)no- or di al kyI am no, al kiffpxyal kyl , .allcylthioalkyl,
Ar-al kyl or - pyrimdinyl; R6i s hydrogen, hal o,
hal oal kyl , hydroxy, Ar,gkkyl, allcyl oxy, al kyl t hi o
al | cyl oxyal kyI -al kyl t i og kyl-, Ar - al kyl or -
di (Ar)allcyl Rha0r twR vi 1 Rﬁ,,)Réldl cal s may be taken
together to for al adi. a'|R50fA forflll a :

- CHECH CHECH ; [[NsJan J[nt efer® hugl to 1. 2. 3. 4 or 5
20 R7is hydro l,,R°Ar or Het ; R8|s hydr ogen-
or alkyl ; R9is 0X0 ; orf’R8 and ROt oget her formthe

" radical -CHCHN=; Rlis al kyI al kyl carbonyl, Ar,
Ar-alkyl, Ar-carbonyl, Het' -aI kyI or

a N-ox1de thereof a tautomeric form thereof or a stereochemlcally isomeric form

thereof whereln ,

A isa pharmaceutical_ly acceptable counter ion; _
| R is 'hydrdgen halo, haloalkyl, cyano, hydroxy, Ar, Het' alkyl, alkyloxy,
15 : alkylthlo alkyloxyalkyl alkylth10a1ky1 Ar-alkyl or d1(Ar)a1ky1

P _is an integer'equal to 1, 2,3 ord;



- 25Het ' -carbonyl; alkyl is a straight or branched
saturated hydrocarbon radical having from1l to 6
-r_;;gaLQgg_g%gps ; or is a cyclic saturated hydrocarbon -
. radical-having from3 to 6 carbon atons ; or =g @& s
- L urated hydrocarbon radi cal having f
- 6 carbon atonms attached to a s3raight or branched
saturat ed hydrocarbon radi cal 30having from1 to 6
carbon atons ; wherein.each carbon atom can be

optR’nal | y sisthytiioger, dgdroky, ndsaptop WMkyloay, kikylosyaliiloRy Qlkylthio,

Aris a honocycle selected fromthe group of ypheayl,

napht hyl ,. acenapht hyl , ' tetrahydr onapht each E
. honocycle optional lé substituted with 1, or 3

subst i t uent sMOBALHA WW&FW@%B@WB@H‘@I y se ect"@lﬁremYlS
fromthe groGH,®, SN exy-alkgbhal o, cyano nitro,

amgio, nono-; gi . hal oal kyl,
al k]{jI oxy, S%Tydljﬁkkf phggorrg%ty

Sal Iy oxycar’ééﬁﬂtegeaﬁ‘l‘}?b oty 30f’rézphol inyl . and
nmoRS-andR° di adel hrﬁﬁpéiﬂélﬁ[}makjld:ogddeélkyl%r gef®nocyclic

Rf:a eaﬁ (g 3)%5/ pegpﬁlgl! %%tlg(ﬁu&{,ﬁome thf‘tg w%&u@%?rf gmhed may form a rad1ca1

pyrazol yl, i Wﬂ‘@@ﬁl o thefgemmﬁ pmqlmWhﬂ-pymhaszwynollnyl -
5i soxazol y| lﬁzi@fhtﬁzchdlﬁﬂt Pyrafidinyl, ZHMﬁdaleﬁWl 2-pyrazolmy1

- pyrimdinyl . ridazin cli.c
Yhet er ocycl e fyl’dxﬂzgﬁft“% b’? é’f“yhﬁm py! n9‘ razinyl,
qui noxal i nyl pyrldndoylypyﬂrménwl ppiadiayltrigkinyl mmlwanyil apd,
benzi soxazol ﬂﬁiom&?ﬁ[bﬁﬁ&lhéa%ﬁ QF ¥did nﬁé%éﬁ(ﬂﬁlﬁheﬁm&shbstlmted with

benzof ur anyl -
2, 3-di hydr ob g‘rrai }P@P‘gﬁ hxﬂfm% alkploxy.qmine angs o djalkylamino,
each monocy calkydthim dlkybisiyaliryl] alkylthidatkyd cyredlieyl msapynmldmyl :
- 150ptReonal |y
5eagah subst’i tbi ehﬁ“ﬁ%éﬂéﬁg‘mﬂl{yh hédﬁog%?{erd;ﬁ@ Eilh%y%[kgﬁhm
of hal o, hyo"rLﬁE%!?/XYa oyl lkylthipal hé;cyﬂtywdim«r)a@ml b@lhyl
 /Hettwo visinal Rtmadicyls ImaLy beedkefi @p¢iheeio Fanes b dlcht rodicd] WF ﬁﬁh‘]h]a
- or thienyl; écb b@é‘aﬁic het erocycl e selected from
' benzofuranyl or benzothi ényl ;- each nonocyclic and
156i cyclic Hé%mgybmahw 3k #ondlly be substituted
20 RA 1, 2 or iBhgdibgdn| slkgIASor Het; each substituent

in ependentl t omthe group of hal o, alkyl .
Ar; hal o1¥|h la)lgeglquqpc& ’Uent sel ected fromthe group

_ 'ole?I uoro, dRP®IRr bronmo and i odo; and hal oal kyl is a
st RARGHR® OF 15EcUE Rereh hatadical Eckaydmesar bon radi cal

y ““Sgaﬁ[,?n“'%g%r SR bt Bl e ot B S boe

250r a cyclic Hett-carbangll hydr ocar bon radi cal having from

3 hmyP i@arsmgmaarmcmsaﬁlmd ﬁy%:&afb% ﬁﬁ&m*}@@

saturate rocar hon %ﬁdl cal “havi ng om, [ -
" car bon BP0 #oXslig sefprated hydrocrbon weicel haxing digm 3 to 6
atons asabanultehs fariescyit katoned chydmwmmaalealafaomg from3to6

provid e&:ﬁdﬂa&orﬁ a@ﬁ’bﬁttg his %gﬁf%]; ﬁﬁﬁiélﬁ:ﬁ s]f]ttcira?ed ?:otcgrgg? fadical

M/cobact elrl I nfection. resent I nver
30 concer n}éa"H‘g b dp HFarberaipms gWher@a@@@rqashonuatm@gan tgroptionally
a nam‘mdubstitﬁte@azliththHoﬁi, aﬂ(ymyr&bk@oded mamal ; nore in -

| o g hoRolUPy Sl Aena |
ef ect i vg 3%8 ec{aéﬁgﬁé ﬂzﬁ ﬁ%“gf’ }f’?gyf R i (fﬁe’fthtf‘}ﬁle
manmal .tetsghydronaphthyl, each. homocycle optionally substituted with 1,2 0r3 .
substltuepts _each substituent independently selected from the group of hydroxy,
35 . .halo, cyano, nitro, amino, mono- or dialkylamino, alkyl, haloalkyl, alkyloxy,




The present invention also concerns a conmpound of
formula (la) or (1b) -5- a N-oxi de t her eof , _
tautonErl orn1thereof or a stereochen1ca||y |soner|c

counter_lon .R1'is hydrogen, halo, ky _
- hydr oxy, Ar, Het, al kyl', al kylexy, alkylthio, . -
al kyl oxyal kyl', al'kyl thioal kyl, Ar-alkyl or di(Ar)alKkyl-
;. is an integer equal to 1, 2, 3 or 4.; R2is hydrogen,
hydr oxy ha]mﬂkylapy @arbakﬁyélhydyxycaibbwmatmabdayﬁdﬁyy morpholinyl and
‘al kyl thi 1&_8415%4}, ) ammo or a radical of
formul a reln 5 NT or Nalk
10/%ts & %?Pﬂocxﬁhc Wﬂ%ﬂmyl selegied from thegroup Rﬁ?her@xmperldmyl
i nt eger pQﬂﬂ&llnyl; pyxzaylopyrazoly’:l, mﬁﬁ&bly‘ﬂ ﬁngi?ﬂ anayRaeashyl,
i ndepen en
5t oget et sV, FoARZonT, as“émﬁcwwééymmy L
attach eeyrrﬁ?]mb'b Ofr R hlcwolm hetgroayele seleeser] fromthet greumobqninadinyl,
pyrr-ol i diifykalingk; awbryo,lvewimdaﬁolwbé&bwmyl b@%ﬁﬁl&i

.0 |
'zmpS?Q%{”@ il RARRAR o penigit Sereligny, .
~ piperi d?ﬁydl ngghmm[hyt]dlomﬁemtbmb[,l YgioxalglzieagH monocyclic and
©o1pyrim dbﬁzéhc Héi@'réb%l@)ﬁha Jpﬁb&il&%lsubsﬁﬁftmﬁﬂ ﬂﬂor@%%stltuents '

9]

ptig
Subst 1 SRR yent deepdsily elpesed o i aeoue oftle Bygrory, alyl,
al ky!l oxykylany,mand Arsatbonyy dlallcylanlno aIIcyIthlo T

| 1 |
_ Sy ‘r’frlléltmogléﬁdgrhb{ﬂoc d%é? H&Yelr%(;cggcg ﬁélgﬁéq fréth f@ljr o ﬁ{lenyh ora blcyclllc .
Ar, al kb? TOSYGS §¢ §F n E‘V‘F‘?fﬁ{a&}’ <H|b|%940@}349rm1 |ee9h monocyclic an
15al | cy! t bicpalickigterochle adaly\dpticrallgibé Aibstituked with Q2 d? 3isuBktituents,

b o R A IO SR R D)
%aﬁer 1S@¢ngt1tqe§t gelected frpm the group of flugep @]mdyrgglg rand iodo; and
aI lhylbalkﬁr Oris kigtraight or branched saturated hydrocarbon radical having from 1 to
: 6 carbon atoms or a cyclic saturated hydrocarbon radical having from 3
.20 . to 6 carbon atoms or a cyclic saturated hydrocarbon radical having from
' 3 to 6 carbon atoms attached to a sh’alght or branched saturated
hydrocarbon radical havmg from 1 to 6 carbon atoms; whereln one or
more carbon atoms are substituted with one or more halo atoms;
prov1ded that the bacterial mfectlon is other than a Mycobactenal infection. -

25 .
' The present invention also concerns a method of tréating a bacterial infection in a
' mémmal in particular a warm-blooded mammal; more in particular a human, .
comprising adm1mster1ng an effectlve amount of a compound of the invention to the
mammal.
© 30 '

The present invention also concerns a compound of formula (Ia) or (Ib)

: +



R8i s hydrogen-or alkyl ;' 10is.oxo ; or R8 and
“R9together formthe radical -CHCHN=; Ris alkyl,
-allcyl carbonyl, Ar, Ar-alkyl, Ar-carbonyl, Het'-alkyl
ofF o Het . .=garbonyl ; al kyl i's a straight or brageheg:

ed hydrocarbon radical having from1 t
~carbon atons ; or-is a cyclic-$aturated hydrocarbon

radi cal having from3 to 6 carbon atons ; or is a

cyclic saturated hydrocaron radi cal having from3 to

6 carbon atons attached to{&)kstrai ght or branched

saturat ed hydrocar bori r adl al having from1l to 6

carbon atons ; wherein [ga carbon atom can be. )

hydroxy, allcyloxy or oxo

‘optionally substituted Si#
;20 Aris a WdMmcycl & sel ephed ¥ 5t‘he\. grzu of
phenyl, napht hyl\acengp ’ (CHzgt'Ftﬁ akydr o lQ’Bht hyl ,
each honocycl e qpti I'y substitdted with 1, 2 or 3
~substituents, eat¥’s i+ Bent independently sel ected
fromthe group of hydrOxy, halo, cyano, nitro, am no,
mono- or diallcylam no, alkyl, haloalkyl,  al kyl oxy,
hal oal | cyl exy, carboxyl, al kyl oxycarbonyl, _
am nocar bonyl , nor phol i nyl Ra',pd 25nmono- or \
di al kyl am nocar bonyl ; llet 1s a nonocyclic
het erocycl e selected fr, he group of . .
- N-phenoxyPi peridinyl, @ipefFidinyl, pyrrolyl,
- pyrazolyl, ip'gazoiylg’ anyl, thRienyl, oxazolyl,
“isoxazol yl, thi |y [ [ azdNyks p&rri dbnyl ,
pyrimdinyl, py p}“‘rﬂzﬁa ionyl; or ‘a bicyclic -
het er ocycl e sel mr*he group of quinolinyl, 30 .
qui noxal i nyl, i ndol 'yl'[l nzi m dazol yl , benzoxazol yl,
benzi soxazol yl benz& hi azolyl, :
benzi sot-hi azol y1, , benzof uranyl, benzot hi enyl, .
2, 3-di hydrobenzo[ 1, 4] di oxi nyl and beni o[ 1, 3] di oxol y1 ;
eaeV-oxidothyebf, @ tansndriciyeh terdd€oed Qe¥edhemitaly isomeric form
opg%%@whgteple substituted with 1, 2 or 3 substituents,
‘each substituent independently selected fromthe group
~of #hal o, hydi@pPharmaceyically Bseritabj¢ eoupter omgl  Ar - car bony| ;
. He-R't1 h! s aI NUHBYHE e!ngha{]i@,_t}ﬁroﬁlkyi, eﬁangglsﬁgg,@d Af, [@ma]@m Wiyloxy, -
< or ienyl; ar a.Dbi | eteroc sélected from a
“benzof ur-anyl?(ﬂgrlt_%g’eﬁ%@m@ﬂa'l atlkyétgg%ﬁ?fgl% ?P{: 1ehaalkyl ;
bi Bycl i ¢ heti@amijegerequaltodp.idowd;l y be substituted

wiRrh 1, 2 orisBydn ! hy Bt " %mp}a;' S
i ndependent | yﬁge?l%?i ed fr b?lneﬁcﬁ%&grl up 6?] kﬂg oa,lkyall?’f?_')’/?lky]thlo’
and Ar; halo is-a substituent selected fro e~group :
of fluoro, chloro, brom and iodo; -and hal eallkyl {s a -
strai ght or nwmeree difalkgleminaveairadicdraf famiden 1 ad~Cal wherein Y is

- having fromchyto, § NAPALIE) OMS Or a cyclic saturated

' 10 hy f'ocarbon.rq ilcgjlr h%ngiffom 3 to 6 carbon atonms or
1937 Bycli ¢ satiftledt Y RIgLHB ShHPAal - havi ng from 3

t 046 car bon isamoimegeatdgaahederbol, ; 3br4j ght or branched

coktumbed husbopagut(pUaginier IS (AR 0 °

carbo tons,;, wh .0 | , t’ons are
su ST reerter and pludiog e a0 Yrhich they aresattagipd mmayforte d radical
t hat when Rbel'ecﬂechfrkmIthwgromﬁmyholidihﬁm@%ém@l,%pﬁfo?iﬁyl,

15 Ot her than ; : rovided,that. .t he cofpound. .
'S 75 ot her 1 ik o8 e iny) BYKRRRY, 2ivipsrilinfcs puolinyl,

f or m t her eofmigpzelylspiaprobd Heipgody piperidimyznyiridingb piperazinyl,

15t her eof . phdde SR GV tHifidR and

(Ib) are in;hq&g%mgaggﬁ%n ?@C@Ee% a cg@@%éomyﬂ.nd g

according to For DY}, ieggh of gpifl fin maY, gefenally B rbstituted with

tautomeric equival ent of a conpound according to ‘

Formula (La)  with R2 equal to hydroxy (keto-enol 20

tautonerism. In the franework of this application,

al kyl is a straight or branched saturated ,

hydrocarbon radi cal having from1 to 6 carbon atons ;

or is a cyclic saturated hydrocarbon radical "having

from3 to 6 carbon atons ; or is a cyclic saturated 25

o - ”~ ~ - ey

%



saturated hydrocarbon radical haV| ng from l1to6

carbon atons ; wherein each carbon atom can be

optionally substituted with hydroxy, alkyloxy or oxo.

Preferably, al kyl is methyl, ethyl or TTECTI T e 5

cycl-ohexyhnet hyl ;" nor.e preferably net hyl or le

i nteresting errbodl ment of -alkyé--in all definiti ons '

-used hereinbefore or hereinafter is 30 G _6al kyl which

represents a straight or branched sat ur at ed

~hydr ocar bon alkyl bald, Hatvalkyl hfydroxy, hlkylox§, amind,anomt- @ﬂBlalkylammo

such, 2 for SKAMRS, ealkg‘t’&;& 1h<y1h§1k€|¥ﬂm 121Kyl or pyrjmidiny;
preterred suéd‘ﬁ’ Gﬁ’ge’bfhablh"é%ﬂ“fyéwydt%‘y A alkyl ?lk}’lmy,cq*ylthlo

represents aalkylaxylityl; aﬂk;tumambeetra&tyumad@d)dwﬂo@ar bon

ra b ol ..
5ex g{’r‘r]g ?tézlr?rlgﬁh t:l‘%cfafsqtﬁ? ﬁeﬁ t(%%[h%g{d t%{r?o] g%wgtjeH{}aé g?]l d)(%tf?{gmla
like. 5 In tifd sof this application, Ar is a-
honocycl e. seise.ﬁﬁx&egeiwmmezg:{wsof phenyl, naphthyl,
acqyapht hyl , ., e€each opti onal Iy

suggt ituted IVSVI ?%‘r ?é}}’gfkgf‘%%% % tituents, each

ulst i t uent tslhdéfséﬁd@rﬁﬂw sel ect ed. fromthe group of

1ohyck90xy, hal ig ox6yano, n|tro am no, nono- or

di qjs b noy, 0 | oxy,
oot B oy ettt g Yoy Bk Y

amRnoc ar bonyis alkbrbla]ckbrblatbnwl And\rmlkyd; Arenarlikﬁyl Het'-alky] or
' d| al | cyI am nn@caegg . Preferably, Ar is naphthyl or

CUBIY] ¢ irdgieRlyy n‘ft”fw"é‘ct# s bipeathop sidisppving from. To 6
15 Het i s earboraioms) ords heydicaatyucied hydtoearbenlradicamavhig from 3 t06
group Oéar%rpcﬁ@rHQ Xé(rl% 9@§dlig'smﬂa edmi'gt%ﬁé:gbf%dlcamawﬁg ff/olm 3to6

pyr azol%/ i m dazol oxaz
b

i soxazotdPon dippsgitached to; |a§5915?1/ @Fa}'FhedWWQﬁWdf ocarbon radical

ﬁy rim dhavirlg, frgoylaa ﬁmydboaatdmpy whekaini erattl]ic ¢arlfdn a%T;{a |c§,?/§é d,Iﬁlona]]y
et er ocyp t Qﬁt,nt] LAYPp O qui nol i ny _

qU| noxal i ﬁu@ﬂkﬁf&%&&b &ﬁucga%rgq benzoxazol yl , '

WpeRsi soR3TEmeeye %%ﬂﬁft?dtfmztbpgroupbén nyb mphiby) qpbuaphthyl

be nzof uteaalyidronastithyl] daick ﬁdﬂnocycle optionally substituted with 1, 2 or 3

2,°3-di d benz cl i oxol '
; eachhgr(rlg%tgg% ?{l:&gndsq ul%(’:%/lgﬁ?pc?n &‘8#‘38‘3%41% ‘]H'é  group 3/f]hydf(”‘)’,
opt i onaltales Cnoppitrey Asring.imened ondialky bmird, alkthaloalkyl alkyloxy,
subst i thufgalig Dal D
a5 fromt hrg rl%]uoxglgv W 2 kzw*?ﬁ?/d,nggl Ky ErBf”i?“’l %&?ﬁ&ﬁ%ﬁand
Ar carbon E‘P& tis thi enyI In t he

f r Hatewols R ntsmocswihs hetppbydateﬂacte;d ftoan the iggoup of Wtqﬂtemxygrﬁendmyl

sel ect gfpdridei PyFazOly, 1Wolylcﬁ!r%§'9 ’thlgtfgfi’ 'H%a?d?yq
saturat %&%‘?M@&HW@M Sy gy iny gnd

- car bon roridaminydy ora ligyclic het&atyﬂ@deﬁdteby%ma ERAP of geihsidlyl,
30.havi ng cfu'irﬁﬁhh%y‘i Cincﬁ)l 35&9&1&28%@&%0%%% sat urla ed-

hydr ocar |ca havi n
attach 1 bngisethigzolyy. h?ttzh@mnyhtbammﬂe@yl

hydroc eﬁr:bdmyd:ahlma[l Aaiskingl &nd Gehzb( L, gdﬁ»@@t b&eh %ﬂaarchc and

on. or Dieie RapfReR &8 SRl M by Biba, Zpchpstiniens,

~ f1uoro€a¢h Salbstttmné tr@emmderply@ﬁbcta@ﬁym thagoap b lydlo, ugdroxy, a1ky1
35 pol yhalatkgivxgléadl Améarsdayl; s defi ned as nono- or

PO MR eSSl BBk B Whieycic
di f I uoheterachisle SQit?Cthrﬁmm bcnzofmmyj/ br, behzdthidnyl| esoh mb&yﬁhc and
and the like. In case nore than one halo atomis
attached to an alkyl group within the definition of
hal oal kyl' or pol yhal oCl1-6al kyl, -they may be the sane
or different. 35 -9- The Ar, Het or Het' listed.in
the definitions of the substituents of the compounds -
of fornula (1) (see-for, instance R3) as mentioned
_-here| nbefore or here| nafter may be attached to the

Y a1 o o o Y r




- 20 The N-oxide forns of the present conpounds are
meant to conprise the conpounds of fornula (la) or
‘(1 b) wherein one or several tertiary nitregen atoms
ak e oxidi: to the so-called N-oxide. The ¢onpout
a-(La) and (I b) may be converted t -
'correspondl ng 25 N-oxide forns7following art - known
-procedures for converting a.trival-ent nitrogen into

its N-oxide form Said-Noxidation reaction may

gener al bicybléc legarodyeld mayt o;iuyna:lbatetsumuitétﬁwﬁlﬁ ara dmlgsubstltuents
mat er i alea&fsuf)&{tﬁggllt ﬂldéé)e}xdgﬂtl&rée@&e@ﬁg&q él%ﬁ[gotol{agoan and Ar;

lnor ani_c ‘per oxi er ox
sésa SfUBFmB% ﬁiiwée Wﬂ ﬂ@%ﬂﬁrﬂb‘?% ghlorgy, kegimo apdiiedo; and
or lﬁhalatklyl al kila sor@ighedrerarRBédsatuefied hyirgbartof @adighl having from 1 to

sper oxi de, pogasglum per Pékﬂﬁcsﬁmageagggﬁngll gg%qmwngﬁ0m3'

,perOXI des may conpri se erox
exanpl e, be n@eﬁw@élmnm Qfmyehwauaateci hytispcarbonisedival heviog from

benzenecar bopes ®¥4atbén &6ms att@h@i toa stlalght or branched saturated

SR OPen RS SX Suind ol B R RS AR hrein one o
e.g. tbutyl moterarhonatpmsces subsfittited itk vembE haioatorhﬂr
OeX W}I&d tHitwen R'OMG N)rodéhajl SherfR Gand KR \Rherafifh ﬂyhfogen and

2. B v@%ﬁ%ﬁ‘f‘wﬁo%&%r\af@%%%52?boﬁit_°”e_3_ = e

dlchloronethane and m xtures of such sol vents. X
-30- A It be apprecj ated that sdge of the
cqnpounds of '

“tautonmeric fo nBHnay cont i.n one or

chibrali and g st ereachquieal A oneNi c -

f or ms 2i t hler X1b) ind
sQne W at e compowd abl y have at
1 gast t wo st;ﬁ' centiers ’in thel sl rlicture whifch

L ] t A t y )
y—tead—to—at—teast—4——stereochercal-y—d-fferent

structures. The term' stereochen1ca||y i soneric forms" .
as aWseHlddBeRLT laeélﬁ&ﬁerwfoﬁﬁ E}f%lréaa&t §£ter@&fhb&?c§uy1 %ogJ Fd?ﬁm
15po?hmble st er eoi-soneri c forns he conpounds of
5 (1a) and (Ib), and_thelr N—OXIdeS addi tion -
salts or physiologically functional derivati ves may

pPogHe §&npddﬁh§§c%oﬁﬁ 1286 Wpﬁﬁul o § ngqﬁ’g altf 1m!eﬂ'gl%1%§tlr?ﬁ’1att éu‘? %

cheni cal designati enot es ,
of S¥Ppound acqoy ﬁg '?ﬂf@s i Ryequabigeoxp is the taytpmesigjequivalent
. of xtemmsing eccoading m@oa:hhlacaaaszﬁtnméeqw %o yaebxy (keto-enol-
20 ENBRIIIBMLS Oof the basic nolecular structure. 15 In
particul ar, stereogenic centers- may have the R or
S—conflguratlon' substituents on bivalent cyclic

(parthe ﬁlain}t%oﬂcaiflﬂilﬁhﬁﬂlcﬁtml, @1&&155 Hﬁﬁ‘alglﬁ‘be bﬁhéﬁéﬁrsaﬁlﬂﬁed.

oy Sapbchanea BhEHOR! 8% carOIRRIR o WS EDE Shrae)
3@1@@&9@@@@ haYmg fprm Sur@&macbon @ms ;e & @ch&s satursted -
25 t r BﬁﬁocanonSadx&l &Bﬁnngr@ﬁ@ 168 dartloR @WhstaRacheR &S 2 Sifhig l}t or branched .

of “E RBEROE tfics JpROE oM Lip Capopiatpmsgherein cach carbon
ob¥iowLr3h i’e ppicaalie shbstituted vethbydmag, alkyigryrortoze. scope of

t hPl%fe'rz[Blye randym m&ﬁ’}ll é%}{yl g cﬁﬁﬁaeiaﬁiﬁ%ﬁlgi Hofd referably methyl or ethyl

convent r'eqQgenl ¢c. centers
ab&BM ?TSS‘E’ér?Fr Q&HEPF %fr? Yl defipitions psed hegsinbeforaor hereimafter is
30 or gﬁsaﬂvi;wlhlcph‘mresests assalglnteﬁl bfdﬂdﬁﬂdatﬁﬁltéﬂl’hydrocarbon radical having
Cafifm|
o I B et Sl SO0 GabileFharhl B prowyt 2 ety -y,
- The conflguratlon -of the second stereogenic. center is
i ndi cat ed usi ng rel ative descriptors.[R*,R* ] or [R
,S*], where R* is always specified as the reference
center. and [R*,R*1 indicates centers with the sane
chirality and [R *, S*] 7i-ndi cates centers of unlike
chirality. For exanple, if -the I owest-nunbered chiral-
center |n the 30 nDIecuIe has an S conflguratlon and '

o S e - [r— ' o, o o




determined by the ring system or "p", if it is on the'
other side of the mean plane determ ned by the ri ng
system W a specific stereoisoneric formis S
imdi-cateds {hi s means that said formis substantial by
free, i.e. associated with |ess than 50 % lpreferably—-"
| ess than 20 % nore preferabl-§ [ ess than 10 % even
-~ nore preferably less than 5% further preferably |ess

than 2 % and nost preferably l'ess than 1 % of the

ot Ipentyl, diexpd afd Jhe likaud, prefered subgronpof @ dsaltky] @ galk@ wHigh

s réﬁésehﬁ%tsﬁ‘gi%ﬁt ﬁ)@é}icfl&ﬁgnﬁ]ﬁec{%ﬁr Ja@m&%'l Pﬁm%ﬁgrﬂl to 4

t hat eco IS substantl
133‘?“’9%6 RexaBRfsongiag, ehylevrpw@ﬂmmmaykmthe like.

-and (| b) rray be synthesized in the formof raceme

m | ar.a
e o P e L
Th@hPat-aipkthElomsaetdyLoptrabydionsphthyl, vacheontionsllyambisttited with 1, 2
malyn Beubmmeﬂls,t @dh sulisﬁtuéﬂit&ndkpéﬂdemféﬁ Pk %fdﬁ@ré?gy(ﬁ'oxy,
sa r ti a suit Ci
Sai er}?%% rarleﬁﬁrlg @S n%% (?r%q‘lﬁél @%ﬁ’s@&ﬁﬂw d foxy, _
se aloalﬂ@exy,fcelrbowlaﬁfsylexngsbosﬂt @umpwb@wl fmoaphtolioylednd mono-or
: 10;:[] qundmgdarm RNBrefdigbly nateri; ha;itmiyisoxaﬁhenﬁl éib%ﬁ dpshally
ernative manner of
seggbrsg ]¥}h re%éﬂ?f@%@ﬁﬁe@ Sforms of 'the corrpounds of

ei t her fornul a (la) and (lb) involves liquid
- chnpamRtraeieMdyofUhis Bﬁplﬁ:aﬁ&i Rt 1s§tr§$d09m5¥1e1@f1ﬁga% sehatidd from the e

BBt HEPoPiRucibu} BOSHA: PG rdzolyL imidazolyl, furanyl,
155t renyt toaadalyl) isgxazelylehiazoly, Qsmanﬂylt pyeidaRR pYEfidihd, pyrazinyl
St @hd bﬁﬂiaﬂiﬁ%le bt é‘pﬁyclﬂ rhg gﬁf écﬁedti{)cﬁn El%a#&%:oo& qoirsHhv,

. stereospec
ot BreorLBHEinepE a%gm@azo e Peexpil e IORRzabd, benzothiazolyl,
sy herzisethizzdlyl bestofurany pnidthienylEd, Mﬂ@d%e&b?lﬂﬂﬂi&in?ﬂand '
Th Séﬁoﬂej]aiggélrw dakh EB}{@J‘E %%%I% i& ﬁg%erﬁgyclezrgayﬁpélonally be

enant i onerica pure start
20t atHOsHIedevithk, Aor GrubyHBIeaisrgaeh RbS iisent dadehendentdy seléted from the
(1 gpoupofihdld,ydeoxeg, ﬂmrmkﬂ@«y%mw@ohﬁowf&eﬁrpon&%m%yl
either formula (la) and (I b) wherein e.g. an én
grouts is converted info a keto group (keto-enol. '
frfpmeyprk of thisppplicaticanbdleis asubsiituentypldcted Srom the group of :

d lefliotal dh%i‘o RRO iR A6 WSt Ryt & 4 &di hPBPorQﬂc‘c}}Qé sa)ru:&fed

ogi. cal | t eoonsaccor |
Evc?%c%fe TR ke o S ek B or o p ikt drsarbon
tsalrfmmacfmr 3itmcarbort atans ovacycliosaturfed hodrogBbar radical
‘ USh&izlidefr({rﬂ Ylo lQBrb@ﬁ %ﬂﬁ )attél‘fhe& B S@ &ib%%cﬁéq %‘Jﬂﬁateg o

t recepto
%8% R Pﬁ G P JAPCRRON aloms; Whweinonapbmortserbon
dezgpmeake(sobquuucdjwhhieneod“rmre ahlo 3fvmis. ProferablR) haﬂlf RPedrhd, FRioro or
30 }:E?ﬁorgﬁk@pﬂe?éalﬁ}d rﬁ'aﬁgﬁtgf @ébg’ﬂal%ma‘k%ijwfncgr deﬁ | %ﬁ%}%}- or
‘1!551 3’“8‘?%1*%{/&@@“% & eyampla,ﬁggbyltvedw @@mmr«z fleoro atoms, for

mmmale diffubtoedethyiror wiflublomathy], hﬂVtﬁﬂﬁ'&oléﬂ%@ﬁﬁd BBliKe. In case

Shgsﬁeumn A '.
i T
| St<g|pplcyhalgC1@lkyétth@| may bqih@@hmﬁg@“ﬂlff@mu;g Del i very :

35 Systens, 1985, pp 112-176, and Drugs, - 1985, . 29, pp

4 7 g3 for

pﬁgtl?réad}gf’ﬂog G Bﬁlﬁiaﬁﬂb@egeedalwﬂ@e&wefoemeofﬂw
i hgtereayeles, orwmtancgepmoml cgmprises dHfrymotys and 2/peHirolyl t 0
elther Forrmula (la) and (lb),. the pharmaceutically
acceptabl e acid or base addition salts t hereof, the

stereochemcally isomeric fornms thereof, the-

tautoneric forns thereof and the N-oxide forns

t hereof, having an acid group which is esterified or
.am dai ed. Included in such esterified acid groups are

groups of the fornula COORX, where Rx |s a O 6a|ky|

A~ o Y T Y Y 1

1%




a N-oxide thereof, a tautoneric formthereof or a

stereochenically isomeric formthereof. 5 A second

interesti enbodi nent of the present invention

‘|_nrelateswteja compound of Formula (la-2) or (il bh-2)-
+-14-" a N-oxide thereof, a nautoneric formt o
a stereochemcally isomeric fe-mthereof. "~ A third
i nteresting enbodi nent .of the present invention

" relates to a conpound of 5Formula (l.a-3) or (Ib-3) a
N- oxi de thereof, a tautoneric formthereof or a

St efhg %hﬁ@ﬂ driel Mgte'aqme'dgﬁhr oMY Jf It]}?er S%B;tltue]'r% (ﬁ’ th éornplaunds of .

t I ment
o ] s 5 age a&ﬁgﬁﬂ%@hﬁfswb@fn@r@é\ﬁrea@ﬂer may be
. rre ttaahee t the remdindeebHihe mdteculetof e fulath) D §h any ring

%ir% %&erﬁ%ﬁﬁ% Qgprgéfaté hl’enoft &he%& s%{:?%ge%us or e)xample
t au‘f*eﬁﬁet & meﬂamlyh érf%fbedrmad@t)b'l adstidarplyh BHignidagolybaridghe
f onike.t her eof wherein is a pharmaceutically acceptable
counter ion; Ris hydrogen, halo, haloallcyl, cyano
hydroxy, ‘Ar, Het, alkyl, allcyloxy, alkylthio,
al Ibjnes Bpramidyam subiskitenth inteifing systerns indicaye thmrthdb@mm beydttached -
10, Sard3bfithy K@ekle Bfgaonds® 1, 2, 3 or 4 ; is hydrogen, o
hydr oxy, nercapto, aIIconxy al kyl oxyal kyl oxy, -
al'kyl thio, ?LN‘pono or di(al kyl)am no or a radical- of
fo V(o) gmah R?(radg:als are taken together to form a bivalent radical of formula

~CH=CH-CH=CH-, this means that the two vicinal R® radicals form together with the -
" phenyl ring to which they are attached a naphthyl

lll

Pharmaceutically acceptable counterions (A‘) include chloro, bromo 'iodo
trifluoroacetate, acetate, triflate, sulfate, sulfonate. The counterion of choice can be
introduced usmg ion exchange resins. ’

20 The N-oxide forms of the present compounds are meant to comprise the compounds of
. formula (Ta) or (Ib) wherein one or several tertlary nitrogen atoms are oxidized to the
- so-called N-oxide.

The compounds of formula (Ia) and (Ib) may be converted to the corresponding

25 . _N-oxide forms following art-known procedures for convertirig a trivalent nitrogen into
its N-oxide form. Said N—oxidation reaction may generally be carried out by reacting
the starting material of formula (I) with an approprrate organic or 1norgan1c peroxide.
Approprrate 1norganlc perox1des compnse for example hydrogen peroxide, alkali
metal or earth alkaline metal peroxrdes e.g. sodium peroxide, potassium perox1de

30 appropriate organic peroxides may comprise peroxy acids such as, for example, -
benzenecarboperoxoic acid or halo substituted henzenecarboperoxoic acid, e.g.

: 3-chlorobenzenecarboperoxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid,
alkylhydroperoxides, e.g. £butyl hydro-peroxide. Suitable solvents are, for example,
water, lower alcohols, e.g. ethanol and the like, hydrocarboné ¢.g. toluene, ketones,

35 e.g. 2-butanone, halogenated hydrocarbons e.g. drchloromethane and mixtures of such.
solvents.



CH2, 0, S, NH or N-alkyl ; 10R3is alkyl, Ar, Ar-alkyl,
Het or Het-alkyl; is aninteger equal to zero, 1, 2, 3
or_4: R4 and R5each i ndependently are hydrogen—ﬂ kyl
for ‘benzylizi R4 and RS together and including the, N to .. .
which they are attached may forma radical séJ—eC—t—eeI—ﬂ :
fromthe group of pyrrolidi ny410- 2-pyrrolinyl,
3-pyrrolinyl, 15pyrro| yl, imdazolidinyl,
pyrazol i di nyI 2-im dazol i nyl’, 2-pyrazoli nyI
mlnnﬂbbqapprepgatedztmlt yome of ﬂlazmhgdupdmfpferrmm:n ay hnd their Neoxides or

pyrtﬁlﬂblﬂéﬂ@ foﬁh@ﬁﬁﬁ@dn‘%{n on@éi‘rrncq@%éri?ﬁéga gf(‘j&%{ ahié/na‘nh '3% fa Syl |

razin [Jazin noi phol I ny
gg@% M?%‘Fﬂ yr‘F?{B?}/%fﬁynsoptl onal Iy be substituted wi t h
al kyI hal o, hal oal kyl, hydroxy, all cyl oxy, ami no,

{mcﬁ'o@ %1@/& %Qﬁh h)ébluﬂf s%gne%lf h)él %Xgedla%/ compounds

rim
ggv&aélﬂg %ﬁ\éﬂ a 'leaﬁépvgaﬂereggpmc mr%;wthelmtrucgqrq-(yhxch may lead to at
aI lleagt Dstgreochiendoally Qifferendbtheydresxyal | cyl o
al kyl thioall cyl, Ar-alkyl or di(Ar)al kyI ©or-two

d s ma betakento ether to forma
VI EgW‘Rgtﬁgﬁ%ellsﬂ%Wym%mMo ghes@qbeforez@rhesmmﬁer defines

_l |0| maH gferposgiblalstetedisdmerc fobms whivh the corr%z)hﬁdsr&f%tﬂ'ﬁﬂ‘d‘(la) and (Ib),

al é)((i %HN 6)){1dé_s|e édﬂlt%oFéSSl Qy ﬂl %Fqg&(‘s?[l% ﬁiﬂﬁ%m dermatlves may :

Ar POISRSS| Un}gss gtapmmentqqged orandeggqtecb theldbernicglatelsignation of _
al thpdlﬁld@dﬁbfeﬁltl&hhlxﬁfre bf ﬁl}fdﬁﬁﬂe%ﬁ}%ﬁﬁénﬁgalﬂxwrﬁ’&ﬁrm said

G fites Ao he 51 AR erco R 5 S S kgl oplecylap ircture.
156 &upasteulat mogen@centsrsanayyxaw the Rator Babefigunytibhoamstiioents on
r adiverht dyaNd aﬁn&t&i Bdfeals %51 ha e inb 25! h&dman a

-stral ht .Or ranc sat ur at ed, hydr ocar on rad

havih P 8 ToTBoE ES’?CBBW""S&{“(%@“ le Rprds spm havg an Folgpigegen) or Z
at (rwsagamenesteroodhomitiyyat saibedubletiond. The feryels,amys, R, S,EandZ

al hieYePihoRh t@%ﬁerson skilled in the art.
20 . Stereochemically isomeric forms of the compounds of formula (Ia) and ([b) are

t)\

obv1ous1y intended to be embraced within the scope of this invention.

Following CAS-nomenclature conventions, when two stereogenic centers of known
absolute configuration are present in a molecule, an R or § descriptor is assigned (based
25  on Cahn- Ingold -Prelog sequence rule) to the lowest-numbered chiral center, the -
 reference center. The configuration of the second stereogenic center is indicated using
relative descriptors [R* R* ] or [R*S*], where R* is always specified as the reference
center 'and [R* R*] indicates centers with the same chirality and [R*,5*] indicates
centers of unlike chirality. For example, if the lowest-numbered chiral center in the
30 molecuie has an § configuration and the second center is R, the stereo descriptor would
 be specified as S-[R*S*]. If “o’ and “B” are used : the position of the highest priority
“substituent on the asymmetric carbon atom in the ring system having the lowest ring
number, is arbitrarily always in the “a” position of the mean plane determined by the
-1ing system. The position of the hlghest priority substituent on the other asymmetric -
35  carbon atom in the ring system relative to the position of the highest priority substituent
| on the reference atom is denommated “a”, if it is on the same side of the mean plane



_ MS’ each substituent -i ndependentlyfse;_ecte_.,._._‘;;fj
rom the group of hyciroxy, halo, cyano, nitro. . annRe,~=

10 Aris a honocycle selected fromthe group of phenyl

napht hyl , “acenapht hyl, tetrahydronaphthyl, each
honocycl e optionally substituted with 1, 2 or 3

mono- or dial kyl am no, al kyl, -1hal oal'l cyl, aI | cyl oxy,,

_haloalkyloxy, car boxyl , aYIconXycarbonyI

am nocar bonyl , norpholinyl and I5nmono- or .
di aleteyrhingpd by)tlmrimglsyétem dréB” iifit 35 omxtheotied side. dfeheem@emyplixe

sel kit 35 Melehg sgighp of N-phenoxypi peridinyl,
pi peri di ﬁyl pyr?o?ﬁrfm pyrazol yl, imdazolyl, furanyl

thi enyl, oxazolyl i soxazol yl , thlazolyl
IS (Wlmneazsjble(ylﬁc sqegebisdme:yd form\y inﬁicﬁi:edl)thls nié}iﬁs&liatrﬁlh f&lﬁdls

5py shiskenti ?‘eeo b ehs c&ye‘dl dngblggsttﬁa{ ﬁY%hee/rFiserab s gfsﬁpan Y, more

roup .o UI no

: bemiq%?rﬁlalxi?éﬁ {han lﬁdmfakrawexe;nrefe@blw#sg thea5ih, fiuther preferably less

be nizmtoand ndst proferubiysiedsthazIo)syf theafting HokHes |’l7hus when a

g be%éﬁ{,@l@r&f!fonnu 19 lfde}élg té)n?g F&?‘Eﬁ}?f‘?‘%gﬂéﬁﬁkﬂm&‘f} Ijepns that the

“het |1%sqbat9nteﬁébufrm&fﬂy(@& BYbsmeruted with 1, 2 or

103 substituents, each substituent i ndependent ly |

~

"5aff E‘?’ﬁ%‘i‘@‘?m 1656 2 g e s e fom of
h ef@p@wnwmf@ommermmcm| sepnrattdwfrem;olne angthea followmg
bl @t&inb®n P&bﬁh@l@ jszok:&iu?e%l T8 BderhicQEMB Sﬁ}ﬁﬁfo#élg{é}‘ Ifor&ﬁla ( ag and .

bi cyclic

)r(;l%gt 0 gﬁgoqvgretefgmg{}gg?(? o clg@n\a&n eﬁteieongeng ,salgfonns by react1on '

I5su b&ﬁllatsuéabﬂmhlehmnd s8did tiastereomeric et formbent subsambmbi ®parated,

frﬁff‘eké}ﬁ 16 r@%]e@ﬁvmlﬂécn&lal(%dgstﬁﬁgaﬁb‘ﬁ 'a?dgﬁx‘ Qﬁdn?lohi%ﬁﬁaare liberated

%}s%i t uent | ected fromt
oY %a‘tmtwamaewr|o§saaar@pnathg lgpangiomeric forms of the
br eomoptdsafteithert forhmily (lapar() invohab ﬁqdud bﬂr‘oid%ﬂ)gfa{pﬂ?hdmg a.

B R L T e

9?’& %EP H‘ﬁrﬂb‘tﬂﬁt?ra(?ﬁh@alcalﬂﬁawlng‘lq foorns 6f the agpropriate

e asthmng atacenialsaproeidbd that the eablidntdcBiits slefeo e@ﬁ'ﬁﬂﬁd Preferably ifa

Sa%}{)é[:i"l‘ik %@réﬁﬁ%ﬁ%ﬁﬁ%glg(dbsnaé 90'119 al cgwiﬂal?eg%rﬂ{hge%ej%byas}eéeospec1ﬁc

s ul§thpds ef é’(ﬂeRWﬁnoﬁbeSG meﬂwde wilbadyastagaoesly employ enantiomerically -
- t puré stidting 4abtekials. a N-oxide thereof, a tautoneric

5 formthereof or a stereochemcally isonmeric form

5t hereof .. A fifth interestinng enbodinent relates to a
”ﬁlﬁ)tg\aigmgflc foasmerof the compounds ¢f ditheoforrauly (Iajagh (b)re meantto
t hﬁfn@ﬁi‘se ﬂﬁsé@ﬂﬂoﬂﬂ&%t"@ﬁﬁ&' Mﬁﬁ@%% 4ad ({11)?/ g’ﬁérgﬁltd §'%n enql group is

rogen,- halo

cyé)%ger?ﬁrmt \}%gie Oeiﬂfr)]’ﬁ@{ketsoa‘%’g t&\”PE‘?T‘%& - "pis an integer

~equal to 1, 2, 3 or 4 ; in particular 1 ofr 2; R2is
30 hM&ﬁ%quQé 96%

" 35

ol et oo e el 2 A o Rl b o) o e
RA 1°a!&¥-actme Cammllmdé peqgeding tOImnsernnn; wibichyane degraded in.
ethad totyteld the@pmipounds aétording to@ﬁ(ﬂﬁ&tﬁﬁﬁ?ﬁﬁdmgs are usually (but not :
enz
hy i %‘iggﬁﬂh&%’ %(ﬁén%y *A?’ % Qaggeq Teceptoy an'the compd/unds to wfsﬁch they are -
degra ed Pro-drugs are partlcularly useful when the des1red compound has chemical
or physical properties that make its administration dlfﬁcult or mefﬁment For example :

the desired compound may be only poorly soluble, it may be poorly transported across

© the mucosal eplthellum, or it may have an undesuably short plasma half-life. Fmther :



two vicinal R6-radicals my be taken together to f.orm
a bivalent radical of formula -CH=CH CH=CH ; 20ris an
[ - to 1; R7is hydrogen ; R8is hydrogen or
xo ; or R8 and ROt oget her -f or M the ;=
: C_H:CH-N:;' 25RH)is alkyl, in partic
C _4allcyl; alkyl is a straigh@-or branched satur at ed
+hydrocarbon radical having from1 to 6 carbon atons
. or is a cyclic .saturated hydrocarbon radi cal having
f r clinc@sstom o pm-ghxgs mﬁdmﬁ‘ounddm SicHa,&.d. &yf.] 1Reodrags!y BigMDelivery
& | I on atons :
, attac%g%htg%]s ?ﬁsitl?ailmhiﬁ’\ﬁor ;égg%%% lg)atg g‘z? '
hydrocarbon radical -tvo -18- having from1 to 6

c arPoodrugt Gorms pf ﬂnh@hﬁhrﬁcdﬁ@xbal@%ch@@ccﬁﬁm&ﬂéc&ﬁmg to the invention -

A L e e
ac® gm@pw]calb)fm:cm %l }qn salbbqthprep® ﬂm;s;q;«tcghemlcally
0 phsm&b fotnts Wigédf] e Qﬂtdﬂhehb fdrmthéi’éof 311(5% lNinlHéJ Rt thereof,

o PRATEST e WD oGP BRI of R B, g Beug il aie

- - £Tqups ategroupaahihe Jermuda +(é@@Ro WcteeR deh @a@ql fphenyl beazyl or
1ogr otiPofrhe Mih@ROeyIsper i di nyl ; piperidinyl,” furanyl, :
* thienyl, pyridinyl and pyrim d| nyl; or a b| cyclic

heterocycl e selected fromthe group of benzot hi enyl ,

2, 3-di hydrobenzoll 4] di @i nyl - and

10benzo[1 3] di oxokyl; egfh nocycl ig a bicycLLC-

het erocycle may q ¢ e substifjuteéd with 1, 2 or

3 al kyl. or Ar-car onl% tuent‘éL‘u d halo is a
- substituent sel ected from'the group’ fluoro, chloro

and brono. A sixth interesti ng enbodi nent relates .to a,

conmpound of formula-(la) or (lIb) or any 15 subgroup

t hamidiftedagronpsrinélodeegtolsrof et fefnaile— GONRIRE rvﬂfet-dn:ﬂ E’ is H,

e [ or

SRR o8 By Fnd i R ARE i) Bresdlora B, 1

is brono. A seventh interesting enbodi nent relates to-

. a €ompounds aabrding twithaingérajon Gavifig by arftino @Fo0p3ayBeRIBFiPARed with
ot h§ k&Bfe (ﬁ'san\%z&%w&%gh DELEhAB %EI?J E)fgén gag%lgﬁt%semﬂ@}sQaﬁ will

odl ment erein I's eq ual
p elreeayith rsiorélﬁ’dklPG!lcﬁéﬂ upQs S@htiwl hydr ogen:
Preferably, the Ire substituent is placed in posi ti on

20 5 \?\ﬁlel‘Pe,rvel7 %s%Ii ng%h &%Iten ol ':sfg{%ﬁ{)lg{&g gf {JD HBS]@ ﬁ%gfaf@@nfé’ meant to also -

r emalpé%ths@ Aéo’&lé‘?rf?@@mdh@f tagitomeni¢ forios e their stetebyhenticaliy ysomeric
s Ulogh e UDT {paeikBifferdiBartBidis BRRbuAG GH iARALM
%tgre eml%l enbodi mrent wherein R2 is hyd{?(ﬁzw) which are.
cy oxy rlyg'frﬁyl thio; preferably, R2 is-alkyloxy, in
partl cul ar G 4alkyl oxy, nmore in particular methyl oxy;

25 orAairéwxh&laé ehfboBA,
el ar et N Al 64 2hrent B I by Y ordbund o
%%§P %}a’) PR cular G 4al kyl oxy, more 30in
particul ar nmethyloxy. A ninth interesting enbodi nent
relates to a conpound of formula (la) or-(lb) or any
_subgroup:thereof as nentioned hereinbefore as =
‘interesting enbodi nent wherein R3 is Het, Ar or
Ar-al kyl, each optionally substituted with 1 or 2
substituents, that substituent 35 preferably being a
-hal o or hal oal kyl, nost preferably. being a halo;
preferably, R3 is Ar or Ar-alkyl, each optionally
- substituted with 1 or 2 substltuents t hat substituent
preferably being a halo or hanaIIcyI. nost preferably
- being a halo; nore preferably, R3 -19-

1%




o |s hydr ogen, al

I S napht hyl, phenyl naphthyIC14aIkyI or

phenyl C1_4al | cyl, each optional |y substituted with
_“Lofﬂpref’ﬂably 3-fluoro; nore preferably, R3:is
Uygyl_ sph nyI or phenyl G -aallcyl; preferregiF
napht y , 1thenyl or phenylethyl. 5 A tenth
interesting enbodi ment rel ated3to a conpound of.
formula (la) or.(Ib) or any subgroup thereof as
ment i oned herei nbefore as |n%erest|ng enbodi nment
wherein q is equal to 1, 2 @&)X3; preferably, qis
equal to 3. An eIeventh i/nt eresti ng enbodi ment
relates to a conpound o mula (la) or (Ib). or 10
any subgroup t hereof as i oned her ei-nbef ore as

"~ interesting eﬁnodlnen
i ndependently a
~hydrogen or C.4 _
~preferably met h{|. yl R#\tmelfth i nteresting
enbodi ment rel ateS t Na ®mpound of formula (Ia) or.
(I1b) or any . 15 subgroup théreof as mentioned

herei nbefore as interesting dfodi ment wherein R4 and
. R5 together and including thg N to.which they are
attached may forma radic el ected fromthe group of
pyrfolidinyl, 2-pyrrolinyl, 3-pyrrolinyl, pyrrolyl,
pyrazol i di nyl ,(R®;i m dazgdl i 2- pyraéollnyl

i m dazol yl , pyra?&k _ ) o |d|nyl4m1)
pyridi nyl, piperag\n [ ROV | r'ﬁ\ di nyl,
pyrazinyl, triazi oI|nyI and

'thronorpholihyl, each rfd rings nay optional |y be
substituted w th al kyl ,R8hal o, hal oal kyl, hydroxy, :
al kyl ox am no, nono: or Iatnrno al kyl thi.o
21 RSRR PR S R i S 7 2 g-cohripicaly Komeric form
pytherdofli nyl ; preferably R4 and R5 together and -
.inoluding the Nto which they are attached may form a

adi cal selected fromthe group of piperidinyl,
_ S?Irdﬁwresﬁm%ﬁwg%nﬁyf (hE prgat Bewigngeleien e érsgpound of
optommed (I3-2per @>2pubstituted with al kyl or Ar-al kyl; '
or R4 and R5 together and unqludrng the N to which
they are attached may fory/h radical selected from

i m dazol yl or piperidi A thirteenth interesting
enbodinent reIates to .[co pound of formula (Ia) or
(I'b) or NYR §ubgrou9gt eeof as nentioned
herernbefore I nt erfesti|ng sYell mhereg R6 30

. ; ﬁydrogen'
hal o; nore p y, K& is hyd qgen A '
fourteenth |nter.' sgh8di nent ré?ates to a
conmpound of fornmula (Ia) or (Ib) or any subgroup
thereof as nentioned here|nbg§9re as interesting
enbodi nent wherein r is 351 gr"2; preferably r is 1. -
-20- Afifteenth interest)
conpound of formula (Ia) | b) or any subgroup
t hereof as ne 1'oned hﬁr wefore as interesting
.enbodi nent mher“ n R7 Ifs h dnagen or et hyl ;
preferably R7 is Nl eo0R ehifs i ntef®2ing
enbodi nent relatgs‘t¢ a ronp-ynd of nrqrul & (1a) or
(I'b) or any subgrdw ‘\-QfRas ment i oned .herei nbefore
as interesting enbodinEyt Wherein, for compounds
according to Formula (I'b) only, R8 is alkyl, ’
preferably methyl, and RO is oxygen. 10 A sevent eent h
interesting enbodlnent reIates to a conpound of
fornula (La) or (Ib) or any subgroup thereof as
ment i oned herei nbefore as interesting enbodi nent
wherein Rl is alkyl; preferably G .. sal kyl; nore
preferably Chaal kyl. An ei ghteenth interesting
enbodi nent relates to a -conpound of fornmula (la) or
(Tb) or 15 any subgroup thereof as nentioned
herelnbefore as |nterest|ng enbodi nent wherein Nis

T o

d_enbodi ment relates to a




R4 and R5 each independently are alkyl, in particul ar
Cl 4al kyl; or R4 and R5 together and including the N to-
- _which they are attached may. form a radical selected
. Rrom:rmidazpl yl or 'piperidinyl; 35-R6 is hyd egen or -,
0, T is equal to 1; R7 is hydrogen VAl ' )
~dts. 4l -21- Rl is aIkyI if4particul ar -Cl 6a|ky|
more in particular C14a1Icy1 A twenty first
I nteresting -enbodiment is the use of a conpound of
f oranbzid¢ thejeobia tgutixheric form aireyeof obg stenepchiehidatip fisodteric form
. menjd:eyped hereinbefore as-interesting enbodi nent. for -
‘the manufacture of a medicanment for the treatment of
an infection with-a granrposrtlve and/ or a.

gr a@mhn'dgraénesrtmgtm{tiodﬁmanﬂbftﬂe presant inveRionRelated fotd &)‘iﬂﬂoﬁﬁi of -
(elrr‘g;aghmgltd 3)%rt) _r use of a conmpound of fornmula (l'a) or

ny’su up thereof as mentioned herei nbefore
as interesting enbodlne
nedicanent for the tr

'for 10 the manufacture of a
ment of an infection with a
| A twenty third interesting
the conpounds of fornula (Ia)
.gup therepﬁ#as nment i oned
g erQodnpmpt for 15 th%
>18 r eat nent - of 379

enbodi rrent1 is the IR

or . (KB or anf
herelnbefore\;\.
nanufacturelo 3

, neYati ve bacterium A twenty

rfodi ment is the use of a.compound

of  formul a. (Ia) or (Ib) organy subgroup thereof as:
ment i ohed hereinbef ore asFﬁhterestlng enbodi nent for
20 the manufacture of .mﬁédlcanent for the treatnent
of a bacterial infectfjo erein the compound of -
fornul a (la) or (lb), Ragza 1C90 < 15 pl/m against at

| east ' one(Rolact eri- particul ar a4gran+positive
bacetrium pra{e ' _ :
preferably a | t he Iosa>vane bern

det ermi ned asSqgstyibRd ®reinafter. 25 Preferably, in.
t he conpounds of fd?nuﬁ& (la) and (lb) or any subgroup’
thereof as nentlonéﬁ here|nbefore as |nterest|ng

%

ereo

10 A fourth interesting embodiment relates to a compound of formula (Ia) or (Ib). or ar'ly
subgroup thereof as mentioned herembefore as mterestmg embodlment wherein the
compound has the followmg formula.

(la)




/ 1. NO\ | 1101 \ I- /. o

. PO : . : 1——_——‘///\
Vh A et LIV J ) g W \ ~ ) '

a N-oxide thereof, a tautomerlc form thereof or a stereochemlcally isomeric form

thereof wherein
A is a pharmaceutically acceptable counter ion;
R - is hydrogen, halo, haloalkyl, cyano, hydroxy, Ar, Het, alkyl alkyloxy,
5 - alkylthlo alkyloxyalkyl, alkylth10a1ky1 Ar-alkyl or d1(Ar)alky1
| P | is an integer equal to 1,2, 3 or 4 ;
R - - is hydrogen, hydroxy, mercapto, alkyloxy, alkyloxyalkyloxy, alkylthlo

*Nﬁ
mono or dl(alkyl)ammo or a radical of formula k/ wherein Y is
_ : CHa, O, S, NH or N-alkyl ; '
10 R ~ isalkyl, Ar, Ar-alkyl, Het or Het-alkyl;
q - isan integer equal to zero, 1,2,3 0r4;
R*andR® = each mdependently are hydrogen, alkyl or benzyl,
R*and R® together and mcludmg the N to which they are attached may form a radlcal
. selected from the group of pyrrolidinyl, 2-pyrrolinyl, 3-pyrrolinyl,
15 pyrrolyl, imidazolidinyl, pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl,
' imidazolyl, pyrazolyl, triazolyl, piperidinyl, pyridinyl, piperazinyl,
- pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, morpholinyl and
thiomorpholinyl, each of said rings may optionally be substituted with i
alkyl, halo, haloalkyl, hydroxy, alkyloxy, amino, mono- or dialkylamino,
20 ' alkylthio, alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or pyrimidinyl; .
R® - is hydrogen, halo, haloalkyl, hydroxy, Ar, élkyl, alkyloxy, alkylthio,
| * alkyloxyalkyl, alkylthioalkyl, Ar-alky! or di(Aralky! ; or
two vicinal R® radlcals may be taken together to form a bivalent radical of formula

-CH=CH-CH=CH- ;
25 r . . isanintegerequalto1,2,3,40r5;
- R’ is hydrogen, alkyl, Ar or Het ;

R® is hydrogen or alkyl ;
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IS 0X0,

- is alkyl, alky]carbonyl Ar Ar-a]kyl Ar carbonyl Het' -alkyI or

Het' -carbonyl

alkyl is a straight or branched saturated hydrocarbon radlcal having from 1 06
carbon atoms ; or is.a cyclic saturated hydrocarbon radical having from 310 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 radieal

havmg from 1 to 6 carbon atoms ; wherein each carbon atom can be optlonally .

substltuted with hydroxy, alkyloxy OrT 0XO ;

.Ar_ 1is a homocycle selected from the group of phenyl, naphthyl acenaphthy]

' tetrahydronaphthy] each homocycle optlonally 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, ammocarbonyl morpholmyl and
mono- or d1a1ky1am1nocarbony]

Het  is a monocyclic heterocycle selected from the group of N- phenoxyp1per1d1ny1

p1per1d1ny1 pyrrolyl pyrazolyl, imidazolyl, furanyl, thienyl, oxazolyl

1soxazoly] thiazolyl, isothiazolyl, pyridinyl, pymmdmyl pyrazinyl and

pyridazinyl; or a bxcycllc heterocycle selected from the group of quinolinyl,

quinoxalinyl, indolyl, benzumdazolyl benzoxazolyl benmsoxazoly]

* benzothiazolyl, benzisothiazolyl, benzofuranyl, benzothienyl,

-2,3-dihydrobenzo[ 1 ,4]dioxinyl and benzo[1,3]dioxolyl ; eaeh monecyclic 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; -

Het' - isa monocyclic heterocylce selected from furanyl or thienyl or-a bicyclic

'" heterocycle selected from benzofuranyl or benzoth1enyl each monocycllc and -

bicyclic heterocycle may optionally be substituted with 1, 2 or 3 substituents,’

-each substituent 1ndependently selected from the group of halo, alkyl and Ar

hald is a substituent selected from the group of fluoro, chloro bromo and iodo; and

ha]oalky]

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 havmg from 1 to'6 carbon atoms; wherein one or
more carbon atoms are substituted with one or more halo -atom.s;

1
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~ optionally provrded that when R10 is alkyl or benzyl then R* and R® are other than

hydrogen; and

optronally prov1ded that the compound is other than

a N-ox1de thereof, a tautomeric form thereof ora stereochemlcally isomeric form
thereof

. A fifth interesting embodiment relates to a compound of' formula (Ia) or (Ib) or any

subgroup thereof'as mentioned herernbefore as mterestlng embodiment wherein
A" isiodo; , ' L '

R' s hydrogen, halo, cyano, Ar, Het, alkyl, and alkyloxy ;

p is an 1nteger equal to 1, 2, 3 or 4 ; in particular 1 or 2; :
R s hydrogen hydroxy, alkyloxy, alkyloxyalkyloxy, alkylthlo ora radlcal of

formola

_ f wherern YisO;
R’ . isalkyl, Ar, Ar-alkyl or Het ;
q' is an integer equal to zero, 1, 2,0r3;
R*and R® each independently are hydrogen alkyl or benzyl i
RS _ is hydrogen, halo or alkyl or
“ two vicinal R® radicals may be taken together to form a bivalent radical of formula
-CH=CH-CH=CH- ; '
T is an integer equal to 1 ;
R . is hydrogen ; .
R® _ is hydrogen or alkyl ;
_ R is 0X0 ; or

"R°andR® together form the radical ~Cﬁ=CH-N=;

R'? is alkyl, in particular C;4alkyl;

- alkyl is a straight or branched saturated hydrocarbon radical hav1ng from 1to 6

carbon atoms ; or is a cyclic saturated hydrocarbon radical having from 3 to 6
carbon atoms ; or is a a cyclic saturated, hydrocarbon radical having from 3 to 6
carbon atoms attached to a straight or branched saturated hydrocarbon radical

Y
s



0 0111) a N oxi de thereof or a S
stereochenically isoneric formthereof. Especially
preferred Conpounds are sel ected from conpound 121,-

_ ¥02,¢:1084240, A E K and R (see the Tabl s

W

herei nbel-ow), a N-oxide thereof, a tauto
thereof or a stereochem call y-lB-somerl c formthereof.

The present invention also retates to conpounds A to C

and E to U, a N-oxide thefeof or a stereochemcally - _
i somer i ba\fmg fromHeto éathrbon atopsr; whettiradach carbem@omnds béoptionally

E, K an%ﬂé’tlﬁfed%vxﬁhgfd%g&hem cally isoneric form

f. Th of fornmula (1) can be prepared
;2 %?8. K HO&’W%JG Aearsfsorn s groupeaf phenyhmapiobyl/ acenardeyl and
whi ch i tetralﬁydwqaphthyleéhchfhbﬁioaydle,/optﬂﬁaﬂryembﬁltutbd‘wﬂﬁ'132 843

the co ”ﬂﬁ:’éﬁt‘dént? el &b&ﬂuén? fndgfend&\f gﬁte% frgWhtF% gropp of halo,

prepar e SUCCessI on 0
known tbalf’iHEY s‘PéiaP‘l”@H‘Yﬂ%V@@ﬁ\momhobwltl cul ar, conpounds

of Heor mslaanédoayclihrhe(el'&)'cle sélediq] Ré1R BRY R6ugOf N- kﬁﬂpéi‘i‘dmyl

an. | nt of perfinfl b il Bl SR Strid iy Ui it e

sui t abl &lesgidfeam thegnaip @beﬁzothlwhm @&hpdreenna] 1,4]dioxiny! and

10l nter n‘EUén&b[ﬂ?B]d‘in&yldéd&E rﬁdﬁoéﬁ%cg?gyégg ‘?\btgﬁoﬁ?elpﬁlay optionally
Pormar o8 e WS, 28cs A ST BhmptrBorcriend o
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-bet ween 20 and t- 0

( Vhalgccis Mpbﬁgltlte@t selested dtanothi grpup e ditoroychiarh and bioto. :
SScherre 1 (V) (I'V) using-nBuLi in a m xture of

hydr of wh all
el B8 BT BB BinL Sl S pE e i hesgy

15 enbubgraupithezeafas menfiorel derembeforends. 1nterest1n'§|”bﬁ'1‘tfoﬂﬁhﬁ‘dnt Wﬁer@iﬂ)Rl is

CORY@RbdeANhdlY, A}E‘alﬁﬂrdr 'a 10RY1 pri ra@l RMRHaR Wofe Hrefid is
7> BIpS 3 AR

_ ' sdfre reaction proc
calof® used to syntheSLze internedlates_of forml a
(11-b). The starting- naterials and the internediate

C 0 KQQWﬁ ﬁmfeﬁ‘esﬁﬁé%{)@q émer}%e/lglg to gmgpgnfg%%&ﬁ? é Zh)) orany
ac%’(]?g’iﬂuﬂ ghereot assmeptinped, Pféﬁh‘FfO’ie@é¢11t¢r9$11nalembed!lmeeswherem pis

geepabb|ly plefevalily ivhereihg 1§l‘eI1ua1 toOr arR@NPbher than hydrogen.
Preferably, the R’ substltuent is placed in posmon 5, 6 or 7 of the quinoline rmg, more
preferably in position 6.

-An eighth 1nterest1ng embodiment relates to a compound of formu]a (Ta) or (Ib) or any
subgroup thereof as mentioned hereinbefore as mterestmg embodlment wherein R? is
hydrogen alkyloxy or alkylthlo preferably, R? is- alkyloxy, in particular Cisalkyloxy,

~ more in particular methyloxy, or alkylthio, in partlcular Ci4alkylthio, more in
particular methylthio; more preferably, R?is alkyloxy, in particular C14alkyloxy, more
in particular methyloxy.

A ninth interesting embodiment relates to a compound of formula (Ia) or (Ib)\or any _
subgroup thereof as mentioned hereinbefore as interesting embodiment wherein R? is -
Het, Ar or Ar-alkyl, each optionally substituted with 1 or 2 substituents, that substituent -
preferably being a halo or haloalkyl, most preferably being a halo; preferably, R? is Ar
or Ar-alkyl, each optionally substituted with'1 or 2 substituents, that substituent ' ,_
preferably being a halo or haloalkyl, most preferably being a halo; more preferably, R®



(

i nter nedi at e conpounds: of fornula (IV a) or (IV b) nay

be prepared according to the follow ng reaction schene

(2): (IV b) wherein-all variables are defined as in .
Tt Reacti on schene (2) conprise > -%ILM,MJEEJ

an appropriately substituted anilinme—s :

reacted with an appropriate- adgd chlori de such as _

3- phenyl pr opi onyl chl ori de,  3- quorobenzeneproplonyI _

chl oride or p-chlorobenzenepropionyl chloride, in the

- pr ésmapbthyhbhenyd maplahyl€, intlge or sheayiCasalityl, e%,blhylbt&iﬁhlﬂ}eswﬁtﬁiuted

B M o

chlori

combenierelkyl peteready Retf ”éﬂhmidtplﬁﬂylt%ﬂb@ym e ranging

_behmmnroomtemmrMUreandreﬂuxtemmrﬂure In a

pgﬁztteﬁ%qgte{e? égxgooé%rrley «%s t$ thgﬁl?(%% fosrfrﬁi)at @33) f'i(lg) or any
pr Sdhenoup therpo m@tlﬁmdﬂyreﬁrmemwmte(ewmmmmmauhhrem qis .

. forqud a8 i,@rorf3phietsiily, s 6l iozat i on) . The react i on. may

conveniently be carried out at a tenperature ranging
bet ween room tenperature and reflux tenperature. In-a
nexXin elevepth (iterpytingemhodiment teldtes-tg r soppowidedt ErmukXId)sr (Ib) or

10f OlnexBERIuS tieerédfad Kithionkd hardinbéfbrel a3 intbYedt %ﬁﬂd@ﬁ’ent wherem R*

reactin e, internediate 15 co und b ain
CEESRT Foch epfaEheCRe Riosa of AR Heerar hdhogsmprel anlkyl
sobprefarebly Csuadkylamost prefgztdyrpieﬂxyl-m diiyl6al ky I The

_internediate conpound obtained in step (b) can also

be cony rted i.nto an_ internedi ate conpound wherein R2 "
i s AF18E ‘ﬁseaﬁfﬁﬁén%elﬁ‘iod@aw yPIRtET 9 2cqmpeund o ormadada)gy (Ib) or any .

| 150i SUbgBUBINAR)F2s imentidved hereinbafore H3fintarestirit cabodintedt Waskkin R* and

su B I nol. (ste '
LRI € ey o St

pr Fewiiheeropp of Rumalidpyk ZHag@llnﬂu%nmlwbpy@mpn@amm@l e

an;iyrazcmdmyammmbumtz pRaiingls inhi@izoBN,3yPdzB1y1, trlazolyl

 ackBrt BrignTalra iy AT bl Bt orering.

0t oMok ’éﬁ apdhhirmerahalinyb ﬁa@rcqfewé n@gg may\bpsionally besubstituted with
f| alky1, B4 thaloalkyR hy@Bky, Qﬂ@'ﬁdx‘y éﬂiﬁ&trhédbt glddlalkrlammo alkylthio, -

Suigy 8%@@&@@“%@ g%%%%ﬁlg o Y Rt Ry gy

a ang ingluding rzha toswiibh they swdittacheth yay dorimeragieal selcted &om the

r eg;@tl @f‘ﬁl{)erﬁﬁﬁ rm&ﬁhé]hl I&eplﬁéiﬂ%ﬂyéabﬁ%ﬁ%L&ﬂgg‘pm?%?ﬂoﬂaﬁy be

25

1B Re B o2k BdR fodeihgn amthar g e to which

dec %¥§§

' s utélhy ars adathda mpy derires radickMete}ted Fromi imidawrblybartpipddidinyi.n -

- the foregoing and in the follow ng reactions, the
-~ react.ion products 10 may be i'sol at ed fronIthe reaction
e e

iniergsting EIQE%damynt r¢laet {9 coptponed efcformdla (ld) ergTb) or

© t canystibgrdig ihegrieeBasgrentiondd herdimtefste hdlinteheting émb&ﬂﬁ@nt%erem R®

30

SRR bR RS vt

Yr8%n one ehanti oneric form may be isolated from
their mxture by. known techniques; in particular '

PR B TR BEGRR R L omoRl B Rt (i or 19 o

35

( Iaéi}’ SYREy O‘Wéhgéﬂ‘aﬁsai@@@mqtitb@renﬂbefore assiotemesiing ébodiment bherein r is
lnn@rszﬁyf@ g—:fgnlpounds of formula (V) ‘are conpounds -
that are either comercially available or may be
prepared accordlng to conventional reaction procedures
general Iy known in the art, For - exanpl e, internediate
conpounds of. 20 fornul a (\/) may be prepared according
to the foll.ow ng reactlon schems (4) ?lf 1;1, (1, 94,

- 26-= '



Schene 4 (V) Reacti oh schene (4) conprises 'step (a)
in which R3, in particular an appropriately

substituted Ar, nore in particular an approprlately |
| substitwb phenyl ‘is reacted by Friedel - Clabtim e

reaction with an appr opriate acyl chloride su
3-chl or opr opi onyl chloride or -20- chl or obut yryl

chloride, in the presence of a suitable Lewi s acid,
‘such as for exanpl e ALC13, -FeCl3, SnCl4, Tia4 or ZnCl2 -
and ffteiit intsresting embodimentnelates ol ooempoundsefdbrnasda (Ia) or (Ib) orany

| m9tstil5/ &@bﬂfs'n%tl@ﬁedq}e% 1‘ﬁtété§ﬁﬁ%§nb(;&}ﬁ%nt wherein R’ is

ﬁlﬁéﬁog?lh %&tﬁﬁ&,’%&,@& %\e 10 carried ou

yikﬁﬁ?ﬂtenper ature and
reflux tenperature. In a next step (b) an am no group -
5(- %ﬁ%%}nth E:tér@srtfng @{ﬁ%@&%n@)‘t % ﬁ? ttd {]%)rﬁa&%nﬁ oF t%%ﬂelg'(\%ﬁ or (Ib) or any
o

conmpoun tal ne
- secthemtherretas W@TP%CF‘F@&F@) %aSglemqsang ertdiraert atherein, for

patchmpands amyprdieg 1ol Fasmulh (Bl osly, ' is BRY], gfeferatilp flettiyy, an@R® is.
gr. %%&5 negative pathogens. Antibiotic conpounds wth
act1Vvity against both gram positive and gram negative

- pat hogens are generally regarded as having a broad

10S p@cdenetteedth 1a£&és’t4hg wnbmerﬁoaa@ymd;scoat o&hﬁofﬁbﬁﬁﬁma) or (M)or

' ng:?}ngdb }ﬁeééog tgone Far%ltg Blgt grlggrﬁétm% rHoﬁlment wgerem
' palRt 1i8g lrpquﬁ@blm(esdkbﬂ wowpeeferdbly £healkglt i ve agai nst.
at | east one gram positive bacterium preferably

t,.. 20 bact
oy AR e SRR et & PRI o dBR dpos 01 o
IS anamosubgresp drerenf aemgntiomed bgreinbeferca diteredting chibedipient®hdrein A°
C O ERANIRS! fbr&ﬁ(\( eiod?ﬁﬁifﬁfol’&b% Rbtal2GiGl Q3! bfifonate; preferably

actjvit | es o am positive an
~ gr PR 8?10\% ‘5@’ Sg?ﬁg[i’dgé‘tobl ¢ bacteria, include
St aphyl ococci, for exanpl e S. aureus; Enter ococci , for

eX A'h&echth 151%?& ectnbcﬁ'irggrﬁ? [ eTetolelo co&ng qia (Ta) or (Ib) or

pneunoni ae,
20 ex%t"r?‘pil“ £TeUR F*tefeé? a%’ﬂ%‘tt}qn%hertlpgqf‘efﬁ|a&mt¢re&tm§ﬁmbpdlment wherein the
- Li edmapouad icrnampoogeaeeididgas femiild @, for exanple H
i nfluenza; Morakxell a, for exanple M catarrhalis;
.Pseudononas, for 30 'exanpl e Pseudonobnas aerugi nosa;
ant} teRtsth interesting pmbodimentielatesto axomipout effopuda (Taye (Ib) or
pairdycybgeup thefeofxarfigitdnéd Eh@é]%eﬁ’&@ﬁ@inter@ﬁh Eﬁﬁ@(ﬁﬁfem"’\ﬂﬂﬁem '

St rt u ortant because O
25 SeOBRh HAE BreBhly B o et e R b Bt oonhe pot 1
di Rfﬁsélalot lntngrttcpblabroam difficult to eradicate from for

exgapt € a hospital environment once established. R

ExQn;glﬁ(g of .such. Sl”é ﬁf}’re methicillin resistant :
St ApRYTESIOE%AN PakiGplat S +alkyloxy more yreptficulsrangthexys px alkylthio, in
_ remrmumtcmaih)gthmmmagmmoumﬁteﬂjyhmbpcocm ( MRCNS) ,
Per ig inhpHtiy 1y t | ae and
P pf e Py Py R R BT,

85%0f the present invention al so show act i Vi ty

ag& angltR*reedhi intiepehddnelg ey dlia), lﬁgmlamascumw CPRP U WSiofther
t NBdRAARERY thl Wﬁ%ﬂl&ﬂh@)}’ &te ?éaocfg r%l?lé}s!or%fatarlﬁ Sa1 38508 From '

St.aphyl ococcus, aureus, ‘1 nc
St! P LoRiprsidinybeus such as for exanpl e neth|C|II|n
35 rd&;‘ﬂshﬁhbge&itoarhhm ococcus aureus (MRSA), and

St rephQFRqeUs pneunoni-ae, in particular to against

Stqp ococcus aureus. In particular, the conpounds of
1% ¥4egen; | nvention are aetive on those bacteria. of

mhtch the viability depends on proper functioning of

FI'FO ATP synt hase. . Wt hout being bound to any theory,

it i1s taught -that the activity of. the present

- conpounds lies in 15 inhibition of the F 1FO ATP

synthase, in particular the inhibition of the FO -

conplex of the F 1 FO ATP synthase, nore in particular

t he |nh|b|t|on of subunlt c of the FO conplex of the

p— e O Op ey~ o T .



- The exact dosage and frequenCy.of~adntnistration of -

t he present conpounds depends on the particular
conmpound of formuta (la) or (lIb) used, the partlcular

cendi-t i-ensdei ng treated, the severity of the eppdi-tio

~being treated the age, wei ght, gender, dlet“-
30 adntnlstratlon and gener al -2physi cal condi ti on of

the particul ar patient, the node of administration as
mell as other medication 'the individual may be taking,

as R'Siswtiyl, Mpmlardlltshlkylemh inlpasticular Chalkst.t . '
Furthernore, it is evident that the ef fective daily _
amount may be | owered or increased depending on the '

r e<HOYFEY st ipteestingeembadimens jsche userni 2 gpmpeynsiadifergnudan(la) or (Ib)
t her enyadubgriolip theadof hdv@emivyied neranbmxeserﬂtaenmgtehﬁommem for the
sCOTDRAKMBAR: &'fahrn&ﬁca%%h{lﬁ)} a'r%tlre \ég{] 5¢' a8 mfscétlog (mflmt grlagtr%)amve

conpound of e present Inven

i n2ad/pragRmcsgativedepprismc ept. abI e form optionally in a. -

pharnaceutlcally acceptable carrier. The conpounds and
ound

' adm ni s{yer 2 dq@g@% f]l eng§ BF 8g? F?}npqugggiffcymgta (T2) or

sy §lbe a1 anyspberody herepd @ reqntibnesidteraimberare e iuitesesting embddinent for

-100f theﬁhz[rﬂ%ﬁir@@f 4 MEdi6ARTHO 107 bhe tRlafndn 6f 4n iBfkEsh With b Q‘Pam—posmve |

bo Mndﬁl i ntrathecal, epidural, intranuscul ar,
trans rnal |ntravenous i ntraperitoneal,
subcutaneous sublingual, rectal, and oral.

adm tiefit 1tRitd Mfbres d@exﬁ'@@tﬁrhéﬁt‘is t‘ﬂ@ﬁ?eg(ﬁ' ﬁg ccﬁtﬂ;ohp@scc}ﬁ5ﬁrﬁﬁa (1a) or

Ul‘ atlon

&‘Ef B qﬁ% %‘Eer aaé,‘tmég‘ll}l)%é h?&eé!&%@re asomesatwermmdment for

15 | nﬂlsmllangfastuvmﬂ)fdmuhgammt for éetteedtnteyt bfud iffe@s@NVith a gram-negative

- copR@pds 1 hcl ude, for exanple, central nervous system

i nfecti-ons,” external ear |nfect|ons,.|nfections of the-
m ddl e ear, such as acute otitis media, infections of

"t hd teenrty |f(airthsmtetesmg enshoditenh 5ahé msfalcaﬁlpatddM%rﬂi‘ulat

20

or gb) &aa‘ﬁéts g{ﬁt:ﬁctﬂer@éf o Hehif éﬂeﬁ re?nfbflxé)re 3 d]itg;es?r@ag?rﬁodu(:?)t for

rru osa es |rator€/ rac
R F‘}Fetq‘ fadnediament fopths fregiment of rtiantrigl infection wherein the

i | néumnoumdlef foirbgla $la o4 (T6)aat i 1Y, <i 137 @81 ia@4ifist at least one bactenum

- 25

YRR &Rl AR Ao P BEV e o 0q pBRE rhor preeraly &

balCheT P il/miyhe Ko dplu Being determinedrasidbwoibat headinatter.
prophylaxis of surgery, and antibacterial prophylaxis

B R P A —

- panensiened hereinigiforeas irtterestiag embodimett)the caamp@ikyliSreplesents

f or puligl, (o préferdblyd, f§1.act i ve agai nst. bacterial
infections, the present “conpounds may be conbi ned mnth

~ ot her antlbacterlal agents in order to effectively

c firbfarredrenynpuingd are sdlexidd fioors the Tollswh@r e, the present

ilnvention al el ates’ t o aclonbi nat1 on (a) a
donpound of ormula (la) jor (Ib), a b) one.or
nore ot her a bacterial agents provi ded”t hat t he ong
QrBrQDLR {bggteni al |agent. ' @

ant i Yor ik .agé-ts The'p STnvEat 6n| el so
rlel a A CpAD on of |(a) A3z rnul%
(1a) or ( b»@ one or| nore otherPg eri al
agent s provide the ong or nore 36

anti bacterial agents are other tham amtiycobactet

agents, for use as a nedicine. A pharmaceutica

' conposition conpri sing a pharnaceutically acceptable .

carrier and, as active ingredient, a therapeutically :
effective anmount of (a) a conpound of fornmula 35 (la)
or (Ib), and (b) one or nore other antibacteria
agents provided that the one or nore other -
antibacterial agents are other than antinycobacteri al

: agents is al so conprised by the, present inventi-on.

IL 1.0, 1(" 434 ' -29 The present |nvent|on al so

.y N a - Y T Y 1



- sgl uti ons'

. SOl Oy o w-dof * sal i|rfé ¢-saldki on.-
I nj ecl (si ong” may al(so reo in mhtch
cgse appr opr i qui d carrilers, NENdi ng agents
and the |ike/max e enpl oyed.| ‘Al so incl gded\are solid

disintegrattng agents and the like in the case of
powders, pills, .capsul es and tabtets._ZO Because of

their ease in admnistration, tablets and capsul es
ne@resentjfme nost advantageous oral . unit j |dosage;:t:

Dg¢pendi ng on
phar neceut i cg

Tn-which case solid pharnmaceutical carriers—are
obvi ously enpl oyed. For parenf2ral conpositions, the
carrier will usually conprise sterile water, at |east
i —arge—part though—other ingredients for exanple,
tg aid solubfl ™yy, may be indl uded: InJ.
‘ exanpl e, may [be preparef
the carrler c-npnlsee/sallne solutlon gluggse .

for m preparati ons which are ijntended to be ¢ erted,
shortly before use, to Iqu|c forntpreparatl-e .30
Tode of adm(ni stTatior, e

onposi tion wijll prefera
€ %)by wei ght, |nore pref eRaf

of theyactiyve ingredie

ffiomO0.05 to
tog/0
fr S :
to 9959 smeight %ok a pharhmg
carri p ages 35 |

|ght ratlo s of the conpour

a e dhoxidratheroof ormystdrenchiahiealty mderb:yfohh&lemblfson sk| I'led
|n the art. Said ratio and the exact dosage and

y of agntnlstratlon depends on the particul ar-: _

E%g ﬁ et ﬁmngo%qda)ne@p egtpd fromrgmppend 121, 102, 103, 10, A, E, -

ot Kend Rn(sedothe Tablesher&alghew) 8 N-okadctherbdiea Rfdmefid féHn thereof or a :

5. COEtgr'eBélQﬂn&ﬂg%rrﬁﬁs%rﬁldther%&e severity of the condition

being treate e age, wei ght, gender, diet, tine of
adii ni strati on and general physi-cal. condition of the

- paThe gradent inP&itiod Also rélﬁt@s M&p@ﬁnd@@r@o'@ éidrl@td 19 g ﬁ%x}ef@ klereof

o ftodERI Y 1 BReh O ory Hira i Bor e B ompoundt A, FK and R
- Fupttnderpeshemically isgmeni¢ fhomttheréndt the effective daily =

: loanDunt ‘may be | owered or |ncreased 10 dependi ng on the

onse of , t tr ubj ect _and/ gr de endln .
t he evary g?qsfg ?‘?ﬁn“? 3’5 PrepaiRd groording 1 mﬂh@ 5 described in

| coWﬁb%ﬂOdéOldﬁ%t Wéalqhnsmaomonatedemtenrbyrei’ét'ehceonpounds of .

t
%ﬁﬁ Sgttes‘g{no o‘Yh‘g'h’ééﬂ‘WgE ef%ﬁ?ﬁﬁeg‘liéd in separate 15

preparatlons so that they can be adm ni stered

S| RhARR u%%mas Bt 1206r RHIFBL bRty o Sl

present i nventi on

f Ollhfﬂéh&al( tl@)coﬁf)oﬁddp hecdftin tlgq}éé)ﬂgen‘?irog @B{ fe a&éﬁﬁeq l:éy a success1on |

( dftermediaieefiaemule (He) rspestively (I1-b) W(thbl) intermgdi@ts)of doreudr (117)

rmneheq:résencearm shidgbileesolwdnt, 86 ForixaMpr @certftat t he one

or nore other antlbacterlal agents are other than

antinycobacterial agents, as a conbi ned preparatlon _
for sinultaneous, separate or 20sequential use in the
treatment of a bacteri al |nfect|on The
pharmaceutical conposition nmay addltlonally contain
various other ingredients known in the art, for |
exanpl e, a lubricant, 'stab|I|S|ng agent, bufferlng }
agent, enulsifying agent viscosity-regul ati ng agent,
surfactant, preservative, flavouring or 25colorant.



It i's especially advantageous to formulate the.

- af orenenti oned pharmaceuti cal conpositions in unit

~_ofu desage.:

m for ease of adm nistration and uniformnit
ni t dosage form-as used herejn repers L@, s
physi cally_discrete units suitable as unitary 30

-dosages, each unit contai ni ng-23- predet ernm ned quantity

of active ingredient calculated to produce the: desired
therapeutic effect in association with the requlred

" phar maceut i. cal @qrrler Exanpl es of such unlt‘ﬁbsage

'such K% enlﬂLkilns sem synt K&

forns are tablets (including scored or coat

tablets), cgpS4les, pills, powder packet s, rs, -

supp05|torb,EE!|nJectabIe sol uti ong"pr -sugpe Bpns qnd
ﬁf@UﬁQQUﬁd accordi mmﬁ R

i nvenflita \MII,30 cour se, vary Wit h

-gregaﬁéd Mil tiples t eq N—RS A
enpl oyt a2nbde of adm ninst rati on,

N
the treatnent

-desired am@ the bacterial disease indicated. %@ -31-

The ot her antib@bterial agents which may be coro|ned
w-th the compQunhds of forrmula (1) are antibg
agents kno il the art. The ot her antlbac;“r'=

agept anti bigetics of theﬁip-lacran1g.@qp R

uiceds cep Spes-fe, at hé
ﬁcephanychgﬁ 1- oxacephens}’ Ckavul ani c
aci ds, peq@nﬁf car bapene nocar di-ci ns, ﬁ%nobactans
tetracycllnes anhydr ot-et racycl i nes, anthraqullnes
anlnoglyc&gvdes nucl eosi des such as' N-nucl eosi des,

C- hueriredinies ascording fcoxmllh (1-8)i6n &R prpaed by Ir@?:ﬁﬁé:éﬂjinféng‘edlate

ma@(; qu %f ﬁ)%nlaQR/ A OI'F%(I}‘E e%gg%gthgémmcg O% foﬁ@ulde) accordlng to
naHWé@WH@§$“%ﬁ%§h?h@ﬂ%@)pept|des such as bl eonyci ns, 3

"sgranici dins, pol ynyxins, bagiferRqQi NS, -l arge ring

.D—(prhydroxyphenyl)egC|ne D- phegwyl gl yci ne;

10

15

peptide antibiotics containing lactone |inkages,
actinonycins, , anmphonycin, capreonycin, distamycin,
endur&ﬂ%dlnsR m kamyci nr®peocar zi nost atin,

st endo Jviornycin/ virgi-ni@nmycin; cycl ohexi ni de;
cycl os Vs sarkonyc n(émﬂpov¢b|00|n

gri seof mphenitcoR®” m onycNuR;ﬁTnnﬂmHKMﬂ
15nonens #Mrin; fosfonycin; idic acid

enedi ynes. (®pecific antibiotics which nay be cohblned

W th the: present compounds of fornuta (la) or (Ib) are

f 0&51 | ne;i” apl%ﬁé%lje B¢ Hfl%%hlolp aﬁl“] 8&? Ttlr} 1 rragigﬁogggxg Wr%m ail
p h\@ﬁ‘é‘? B &P ﬂFﬁwdﬁétra%smwlm(IaE r $#fsring triay aphapCethe e bLihk kdattion,

( diteaetiction map kemychiehfibd EBrrid AR RV teHBELMM ranging between' —20 and
suzge@|0|llln ticarcillin disodium neth|C|?P%

um oxacillin sodium cloxacillin sodium
di hesame rqapqlqp progadyre] cer be hsedito synsiresize intdrinediates of formula (II b).
mezl Gcil l'in, piperacillin sodium anDX|C|II|n

#%e%%nhl t(qﬁcﬂgﬁh in, sul bactam sodium '

P 18 TPt fingsringdiate Gampoynds of formela (IV) and (V) are
h)ﬂQmDQIFﬂdQ thatere epharmemrﬂei‘olﬂb'r’avamwm-h@y Bep @p%fe‘dcdc@érdm to
c QBH@nﬁSﬁa‘l’ Féa@tvlorﬁﬁ'&%dgﬁﬁ g%:nerqﬁl? k‘ﬁg‘gg o ﬁ gf&(r&{r)l)ﬁﬁ:d ! ne

Ium ce

ce |r|n sodi
d@ B&ﬁ? §?}me@§ Bﬁ@Vd?)ln@ﬁyr’(@ pr@afedtapw_rdmg 10 the

-cé@lbqaenamctmnssohhmnmz)cef amandol e, - vef otiam
-hydrochl ori de, cefazolin sodium ceftizoxinme sodium

cef ot azZime sodi um cefnenoxi me hydrochl ori de,

‘cefuroxinme, ceflriaxone sodium ceftazidine,

cefoxitin, cefnetazole, cefotetan, |atanoxef,
clavul anic acid, impenem aztreonam tetracycline,
30chl ortetracycline hydrochl ori de, '
deret hyl chl ortetracycline, oxytetracycline,
met hacycl i ne, doxycycline, rolitetracycline,



kmas

10 EXPERI MENTAL PART Of some conpounds the absolute
stereochem cal configuration of the stereogenic carbon
ei n was not experinmental |y determ ned In.

|rst i'solated is deS|gnated as "A" and

"15second as "B", without furti3ér reference to the

actual stereochemnical configuration. However, said "A"
and "B" isomeric forms can be unambi guously

“tharacterized by a person sifichdm i n the art, usfng

- mixtungs, they cadR*e furtper separa

art-known nethods such as, for exanpl e, X—ray-
dlffr@(tlon 1n case "A" and "B" areRs)terem soneric .
fcd 20 whereby the

(R®),
hout further referentie
act ual stereochen1cal configuration. However, sa
"Al", "A2" and "B 1", "B2" isoneric fornms cap be '
unanbiguously characterized. by -a person skilj@d in t he -
art, usingnartknow meth g such as,(gqr exaypl e, R%)
' X-ray di fi\'action. 25 Fg one '
conmpounds, ‘ T Y81 conflguratlo
~in the str resl. Tile donfigdFations

configurati

- i exded
_reJ,at i
&ging t hatO-Gleadyigr oup - T
are |ocated i-n the sane or opposite plane of the
mol ecul e = samdVpl ane; \ " = opposite pl ane 13@2The

present . cgapounds whi ch eg al so descRhped i nYWO - (RS,
o .

2004/ 01143§ bear the sa mpoumd nuner i ;/
2004/ 011436 . /zEln t hg bel ow esyan
' ' ,_ the ~

g t oS'E7AR) foWhigh amappsoniately substifted

10

'the synt hegi

S ereln,belom1r

Exanpl e nu P04/ 011436 i ndi cati ng éccor di ng
to whi ch protocol t he conpounds were prepared. 35 _
Addi ti onal  conpouwnhds are |nd|cated by way of Ietters.

g ;thérél% Sg%ﬂ&t&&%ﬁ s%infg 85'?18‘{%&3 ﬁée%%ntgoen ch eo&bi g%{lapnses .
pwgpe isaericted v(lch @nZappfopriate .

0. 49lchiopid} such aani}ﬁﬂﬁpl(oﬁloﬁill)chWiﬁe @ﬂﬁdr@ﬁ%n@éneﬁx%ﬁ&?fch%de or

h 0}7‘ Eﬁloro-gpr?zegé}#r&ﬁ&lyl PRBride’ PRE altheg?ncg ﬂgﬂ g}dtéxPls %gse sli}%g}l}ag :

sta rom-di I SOpr opy
0. Biothy a&fmec%lﬁoiuﬁeblﬁxree@msm@rt gadyest such a)mdtyderichloride or -

np@tﬂﬂdr@)dlchlondecqihiﬁ@éﬁ@ﬁ’orﬁnéﬁéﬁérﬁé bR QERied OUAS temperature |

th
b SAhE betRea B\ Borkle g P rBesiieres Jn e iep e
ac{dgp%og@nteg iBytyp (a\}'pserp@cted with phosptier@@hloride (PG[@lljrpmul‘ﬂdpré‘sence .

' (ddf‘&!\‘&.lvftﬁlﬁ@thﬁl%fﬁfanﬁie Wm@i’éﬁﬂﬁi&q’oﬁ&ﬁzgfo f@l%\rgeag}lll%hzatlon)

st fromco

S OB R B%P coRlsAichlly e A5 ¢if st lempsrirn Fenging belwesigom

15

20

t HP@P@@WMddeﬂLB teinpératore; VIh ainextisth.(c-Y), @lsPecifi®R’-Foup, wherein

A S Aol
‘E?rlau %g ( d’"@f) Osfrueaiient imythe prgsange of osudiablaisolvent,

? sggnasrfno@gampie HOdT,qalkyk Zhelintemdiatd dompdnd @flaiadd lmw(b)
V en

PG s el O e

Yi r6%i lthio saglical, bma@mwmmz arsthe pessense o a siijable(slvent,

Y%suctpasAbéample aﬁcumun g, ﬁFetﬂa(ﬁbﬁ(%feﬁ (&9)) ?&Wed% r%ﬁon with

PSRRI SR ANL A o RO BBl  Aruges s
aéB]SFr&isd’@ P%fOBﬂamPhé-ldepanm % rrp>2500 Synt hesi s of o

corrpound G



Compound G was prepared according to the foll ow ng
schene : Conpound G (B) Synthesis of internediate
d | nternedi ate conmpound 1 was prep in the '
sanme: Way+as| i nt er medi at e conpound 12 of WO 2004f@LIA30 557
accordi ng to A8) with 4-chlorobutyrylal ori de-
resi.due (70.7 g) was purified2By col uim chromat ography
over silica gel (eluent: - Cyclohexane/ AcCEt; 70: 30;
20-45 lam. -Two fractions (F1 and F2) were- col | ect ed
andntetaedsatd mnnoumdusace&rd.}ngrtmfoeniulalﬂ\l—c) médpb&prgparéd according to the

!
: Etﬁﬂ[dm 5?&%@1@%‘@ Jw}erég?!Rdas%'rF p(ﬁ) ar}séﬁ?l%{fﬁls" aéﬁngted _
ﬁ’i‘f%ﬁ 1qng 1§reage Uﬁ% aprgpt)onal&y qp@gtpfyqeg Ainhenylpropionaldehyde i in
hy dhequrdence afe spitable base Gudhlad Zodith hyadoslide (R fgiagetFeaction), after -

5C am%@ncec;ﬁ Xyl 8%9 FQ&Z@H% &chr'ﬂo%ﬂﬁgé) i tr{ext §t Vé@)? atnglgh

was stirre ours
ev RS "aﬂi'a Presence@ép aw@bteze®tlgo-lnﬁa§obrsnﬁ Supteds dighenylether.
colunn chromat ogr aphy over silica gel (eluent:
- CH2C12/ CH3OH NH40H; - 93/ 7/ 0. 5 pin) vyieldi ng 1g
of internedi-ate conpound 2 %g%éga;né oil (Yield 49 9 .
' Synthesis of internedi ate conpound.-3 nBuLi 1. 6M (3.3 _
n, [ ),0024 nmol) wagbpdded slowy at &ﬁ()‘ﬁ uRderOM2 fI-owgs)

to soI utd on -of di\sopropylpm n%h(o 3 , 0.0024 /
N X% 5 WA
w» at %

nol ) r ahydr of e 20
stir e/d t /=20C* or O|mnutert"rre!’rc
sol utron i nt er redRat e conpound 3 of W& 20874/ 011 Co
( preparedoaccording to A3) (0.6 g, 0.0018 nol])] in
tetrahydrofuran (5 m) was added slowy. The nmixtore

~ was stirred at -70C for 1h30. A sol utigg of present (Rs)
_internmedi ate conpound 2 (0.54 g, 0.002% rml) in '

-35t- tetrahydrofuran (5 m) was added S
lyz Id a
. The

L

mxture was stirred at -70C for 3 hourg
-30C with ice water, and extracted w t h™El
organi c | ayer was separat ed, dried over I\/gSO4

filtered, and the sol vent was evapor at ed. The'YQS| due :
(5lt3s Qj’)‘deﬂh@lab‘!] ithef foregoing and inthe fadlowingereangions) e reaction products

10 SI Jnlay?Be B6lated Gonehe reaetibh HACdidh GhHE Q#Jécwg/rﬁﬁ%e& according

t t
2 ol et togied et kgWeaf et hch %F’&%F%F%ﬁalhﬁ@n and
s e@é@ra@teglyphy dmsd’ullﬂsm pvident ¢tah esactiomepreduetshiydt @k sein more than one
Vi @laHidiferd . I ot &ﬁﬁgm?e Lgh@ widathrdod
di ereol so

ent in diate conp
(PBHERE eraGiiie SEpualogras by bera pswaes HELon Tmpxcauy,
15 | n¢ompoaudsatf é’ommhmba)md 1) (n@y Béls@arafbd(?l?to G ikorAdHt fERALIY
Jiodide (0.01 m, 0.14 nml) in acetone (2 m) was . .

stjrred at roomtenperature for 2 hours. The sol vent
wasredispBditte omprindhef fruayla(0 ameonnopndsthatiareeither om

d| dosoyrapljyeivaiisblesemag bé sre éﬁ ﬁc&u t8 cOéniSoriaf reaction:

nt hesi s of
n’pou&g %—rfe %@i%lg&ﬁ(? ?nﬁ g %E?ﬁ‘ﬁﬁdli%?o‘BPOW of
20. 2 o (Vemgobe mgparel sading 19 th(erfolépungnhaemmmhlemg(@ o
B7) and net hyl iodide (0.02mLl, 0.257mmvl) in acetone
(3m) was stirred 20 at roomtenperature for 18 hours.
The sol vent was evaporated and the residue was'
crystallized from di ethyl ether yielding 0.154g of
compound | (di astereoisonmer A (83 % np=188C).
- Conpound H (di ast ereoi soner B) was' prepared according
to the above protocol but 25 starting from conpound
- 191 of WO 2004/ 011436 (prepared according to B7).
Yield :0.154 g of conmpound H (75 % np=172C).



Synt hesi s of'.co‘n'poun'd's K and J A sol ution of conpound
66 of, WO 2004/011436(0.10 g, 0.187-mmol) (prepared 30
according teo Bl) and nethyl iodide (0.018 m, 0.281

RuA ol 1), u,md,ajetone (3 M) was stirred at I‘OOTTE_pC.,L,_._-;_ f.«..slszj

tenperature for 18 hours. The precipitate was filTtered

of f, washed with acetone and @6ied at 70C yi el ding

0.08 g. of conpound J (diastereoisomer B) (53 %

nmp=175C). )1,4) . -36- Conpound K

(di ast ereoi somrer A) was predshaat 4ccording to the

above protocol but- starting from conmpound 65 of WO

2004/ 011436- (prepared according to Bl). Yi SIE . %‘d
onpound K (#45C). Synt hesﬁ\'( &Qmpoun oun

L \/@gsngyr@m ( ., actbrding £6t s REF T om ng sg*h’: 'IEQ/(CHZ)Q

Intermediate corrpound 2> Conpound L (Ar—SymPhesis of “{5
“internedi ate conpound 4 a) Preparation of internediate R

conpound 4a Benzenepr opanoyl chl ori de (O 488(\/;ml)

»Wa?{e&qgﬁ% R cc'o% esr s? {Pali %1 u?q.rﬁm EP@RPT%Y
SRR Sl AT ey

at FriedeiCreEffeactiinUiith &V@bfdpﬁ% ac Hﬂor’iﬂe)sheﬂ & 3@%0@%%%91 yl-

__-'"Oui'cwb@ T‘g@&}g&o%ﬂgry‘f ?hrlgnﬁ e, 1 %&e/gr::s%% 1(: %g@@f% such as’

f i farexample Adhi Fells SthbnTIC\haJs ZgChpod aSwaleTrha:nm-smedmlvent B
Wesuchay ﬁieﬁiy'ldné %Hlof-lﬂé)&‘ &hﬁéﬂ%ﬂlchﬂdd@r Ther Re‘ﬁctf ?%ﬁvenéently be

and washe

10} e ot %?egmaé“ft W@Pghaeveav Faog femgaeiye and retliey pperature.
~an B’ a hext step () an amkre growpENBIRY s ivreduded tyOréadihg thedthtermediate

i nE&ﬁﬁBﬁﬂd 8biginc® W%) &ﬁh a prlmary or secondary amine (HNR4R5)
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"In general bacter1a1 pathogens may be class1ﬁed as elther gram-posmve or gram-

negatlve pathogens. Antibiotic compounds w1th activity-against both gram-posmve

and gram-negative pathogens are generally regarded as having a broad spectrum of

act1v1ty The compounds of the present invention are regarded as active against gram- '
- pos1t1ve and/or gram-negative bacterial pathogens. In particular, the present

compounds are active against at least one gram-positive bacterium, preferably agamst

several gram-positive bacteria, more preferably against one or more gram-posxtlve

bacteria and/or one or more gram- negatlve bactena ' -

The present compounds have bactericidal or _bacteriostatic activity.

Eﬁ_(amples of gram-positive and gTam-_negative aerobic and anaerobic bacteria, include
Staphylococci, for example S. aureus; Enterococci, for example E. Jaecalis,

- 'Streptococc1 for example S. pneumoniae, S. mutans, S. pyogens; Bacilli, for example _

Bacillus subtilis; Listeria, for example Listeria monocytogenes Haemophilus; for
example H. influenza; Moraxella, for example M. catarrhalzs Pseudomonas, for
example Pseudomonas aeruginosa;-and Escherichia, for example E. coli. .
’Gram-pos1t1ve pathogens, for example Staphylococci, Enterococci and Streptococcl are.

- particularly 1mportant because of the development of resistant strains which are both

difficult to treat and difficult to eradicate from for example a hospital environment once
established. Examples of such strams are meth1c111m resistant Staphylococcus aureus



b) Preparation of internmediate conpound 4b Br NC!' The

reaction was-carried out tw ce. POC13 (1.225 nol) was

added dropwi se at 10C to N, N-di nmet hyl f or mam de (O 525
—iFhen |i pt er medi at e conpound 4a (0. 1 -

ed at roomteénperature.. The m xt!

st rred overni ght at 80C, poufgd out on ice and _

extracted with CH2C12. The organic |ayer was dri-ed _

(MgS4) ,- filltered, and the solvent was evaporated. The:

pr dMB(StA)msthwdhm remstahbwagﬁlasetdegatlvp staphyloaiceiqMRONS), penicillin

77.

pr s Bl octle prbloiifiE R oRAGATRANA: fhgrobdecus gciup.

i nt ernmedi ate conpound 4b. (0.045 nol) and thiourea . .

( 0.ThS compqunidnofthé aresdnt {ribhtion alsowhow sétlviﬂyaﬁalﬂitdeswtant bacterial
srefuyed for 8 hours and then brought to room
“tenperature. A solution of KCOH (0.068 nol) in water

(15 M) was added. The mixture was stirred and

r efTheixertpdunds &f the presenn thvptiohese pécidlly dfive ddathst Staphylococcus

T TR

d) r@ﬁ@ﬁaﬁtapkmomusmmew (MBS A). and Simersenadcis Bredron@re in particular

10( 0 a@udnlst SRIphyldEsRcidiPesS| oW y at roomtenperature to a
m xture of internediate conpound 4c¢ (.0.033 nol) and’

- K2C33 (0.037 nol) .in 2-propanone (150 ml). The mixture
wadh partieulas the compaymds efthe presant invemtionGrdative on fhose Badteria of

OUtwhichtke VKB HEpenes Bﬁf&o%gr hétion (PﬁFO Ahp s%tﬂ%@ Without

Ia er epar at ed, ered” an '

em%ﬁalwgz g\l,y S?rﬁ’t 1&& tal%gxaslggﬁ%a tlﬁy Qf e present cgmp?l.mdg lies in ..

15 f r a'(l,‘lthl‘mn qf2heyf 1F0aA TR syndtiasd, lin particularaim mﬁxﬂltmhw kthecROhw@mplex of
Th hefH186 iATTP %&ﬁa&’éﬂﬁmfé &5@&%&&%& iRt cg{ g‘%%%ﬂyce(%f%e FQ

1. 45 di ate conpoun T
" of C?’F@%’g ?f‘g‘l}? ‘ggétprﬁ e:Jeading e kllingof the biotsria Dy slaplatian of .
- cothewelhdarsA TR Buels ofithe bhdteridnexane (0. 0035 nol ) was

.—added dropwi se at -20C to a solution of N-(l- 20
: | et hyl ) - 2- pro anani-ne STRQOOSS ol ) "
206 RSHGF B¥ed hgrgind 9ordw it e,compeids san freat aasteril

. st infaceion #ftis mBﬁﬁtHaDﬂ)e 20mpPound &, tréat @i infe@Rb1Ewith Bne grqgore \
SO dMdrADs ngi |nter medi at e conpound 4 (0.003 nol).
tetrahydrofuran: (10 m) was added. The m xture vvas

st Mhergyenused herei gﬁorqorﬁ)@mnaﬂm', that the ibagteriad mfect10n is other than a

: 541d1ly6@iab&:hﬂﬁhié@ﬂon]4t Rfedav thatthe bRRALARREEON is oth '
1) Aerr 3885 (5% Srtha“a?f’fecmn

25 fﬁnf)r a%“%?’S?"EPFQ aC%érggtrgl 0%0nl) was added. The mixture
' vvas sti rred at -70C for 3 hours. 1120 was added. The

m 'Kﬁdﬁxﬁct\/&é&g@ %ahd fefiRdc ftéamﬁl%on Ehﬁ)eg eg%%ﬁmb&}ﬁ% depends

d h .
£y P BABERY domwoled YA Bety 4fR mecetbe Preeasndiion being
( 2tregjedwthe severityf afdbe pditioh baing ehatedyalieage ApdiyhtOyeder, diet, time of
30 si Adhrﬁﬁ‘islgéﬂon(aﬁ!l Eﬁﬁ}al %ﬂ%md%%@?ﬁ&éuﬁr é’a‘%{ ﬁ( HieShode of

15-4 racti ons were co

sdt %WP jon awa 8% aiergmedigatipy)the individual may de 4aking: asiis well
f rlowwdito thope skiljdden kerart. FRethehed, Riid eli@nyBSt thi biEshRd daﬂ%

Of;fm(ﬁﬂfjm b@l%we?@d:%r %cgéag?dh@eggddm&onetg%eghﬁ%ee P tgg.g",e_\atecfi subject

t er €ol, soner
. s &" f g¢pepding gp élﬁ?éfalp@n@ o dhedisigiag prescribiug the carBponms )f the
'35 andstmetdvghtisrodi de (0.046 mi, 0.74 inmol) in acetone (5
m) was stirred at roomtenperature for 24 hours. The

sol vent was evaporated, the residue was taken up in

di i sopropyl ether/ CH2C12, the precipitate was filtered
of f, washed with dii sopropylether and dried at 70C .

yi eI ding 0.17 g of conpound L (di astereoi somer A) (51

% np= 233C) 15 Synt hesrs of compound U , _



I nter rredl ate conpound 3 of WD 2004/ 011436l nt er nedi ate

compound 6 (A) Conpound U (A) Synthesis of

nt er nedi-ate conpound 6 , nBuLi 1.6M (1.15 m, 1.83
~waszafdded slowy at -20C under N2 fl 10..

of diisopropylamne (0.256 m, ¢
in tetrah) drofuran (4 ml). T88 - nmixture was stirred
at -20C for 20 minutes, then cooled at' -70C. A

sol ution of internediate conpound 3 of WD 2004/ 011436

( 0.The gompiound off theqirgsentrinteatiommygl bosdmiaisterd 1ﬁ1a)phmeut1cally

ad Q@&pﬁbﬁ\(‘ﬁ)ﬁfn opdfial ?9 ?ﬁ%%h?rﬂﬂ%@%?%h% 6&%@6]6: 405 Mk c%mpounds

hour ution o
1- aﬂ%ffgmp@tms SRR FSing the/ a9mPPuRAds ReR be Adminstessl by, routeg guch as
‘mmdpjically, lbﬁihy&hyybt@ﬁwil@nSfﬁeﬂﬁb)a msnaﬂdaddﬁlaﬂmthoam
. <ma ours
| 5 'iﬂf{))g&&ﬁ? h% b&%&gtdq;lto él? Slrleas (?tf él'ng%&g{( 15 qgtlag%cgec?Lgplgmal
- or darMBIseulareransdermgh maa@r@@s inizapeaignesl tsibintinaeys, siblieghal,
_?_ \é edctdypnéral Edl’ni;tﬂltlﬁﬁon ahel sﬁebﬂ'lcfiiék RF aﬁ‘bﬂﬁct@t‘iﬁ RO b@hdfinistered,
_ urifie col.u
. hfeio&' géétiﬂg 8&&1& g? tregmuf zaletre a(dgsﬁgﬁf needecim
CH2C12/ CH3OH/ NI - 140H; 97/3/0.1; lcromasil 101.ttn). _
10 TV\KBaétéﬁdlﬁmf@&ﬁ)nﬂ\Whﬁ:hQﬁdyl &%ﬁféd% %etﬂisseﬁ%ﬁﬁ%ndé@&mde for
_ ?J?a t%d The first product tion yielded :
glftrea gﬁgwate% uc BS 1ong, eétreana Sctg)na,fmfectlons of the
: | n!‘@‘i%@ﬁr afueh aanyte otitiis Gnedin m&ceomfﬁmama;)smm &g infections,
”'pml‘eo?‘aﬁ‘é of ti@&aﬁ&@ﬂ? QL.uEH &QHﬁEtl&ﬁ ?F itk Q&t}?/‘%ﬁms and mucosa, upper

stalll% feomdl ggglet er to

 di IovipeyiEg CHONS, OFFLF %W%diﬁs@)ons Sphitansigpy ipfections,

.8 c ogptamtstinad irfedtions, gynerblogivakinfeetiom] @pticeia lmde ﬁld(]&im :
] ( 01@&91’099 sln Qs ﬁg‘ﬁ%g‘fgﬁg’m Badt&-?:? cIy eéa(}dl? Sur rFT antibacterial -

). in aceto
t eH’ﬁBPygm? &f suggerys and antibgetedal Propbylayis én munosunpaessed patients,

. fi buckmegatiwhfs ressidigchneérichermothérpy, 6 figin fAdpRRi Rical,
60C. Yield: 0.014g of conpotnd U (di astere0| sonmer A)

(55% np= 17OC) Synt hesi s of conmpounds Rand S - A
20 5 of3iHep e fast thas thsoigrmpounts of formpjaib) ar Gh)ard active against bactaial -

g]gmlfe)ctlatm;i thepkdsunt compowids 2y Q)t@ c?%gﬁe(?gnn'g gﬁ'xg{‘%}?gﬁ%t%rﬁhl a%ents in
hoﬁ?gﬂgfﬁ§0tmeg¥tcﬁ 3’ ﬁ%ag{e’élglgﬁ%f;téqnéd till dryness and |

then crystallized from diisopropyl ether and acet one.

Yi 'Elhdiléfti@ the ‘?rel;é& ifveRfiorC A8 RIARG 18, E(ﬁ’ﬁblﬁﬁﬁmo/ deCcé é@nd of

@rﬁ n astdg@gm somer A par ed
S Ot bRl A PRI the one
12@ rpgre v@elzmlbﬁﬂilidaﬁents\rarebﬂier thén ffiithygoladcteciangpened S _
(65 % np=214C). Synthesis of compounds M N, 0, P. O -
repared according to the

p?&e&é%ﬁentﬁv%‘r@%afﬁjwléﬁ%aecgm ingfiongf4e) & Gompo Qranla (Ia)'
(24or(§fb) \ADd Z9)0ohe Of inbBGothefiaatiblictePialipbnty privided mm tHebnbbof ﬁ))fe
: to the
20 i nbact AIRRUAC R ) (iR SRR SRR B B,
of MSAE304/.011436. i el d: o 048 g of conpound N { B)
(85 % “I. 111',Vit,: h. 3; -40- Conpound 0

C rcsgp&%%f Sihs Eaggtgngfn% H20R acmpi B G,
e YI a8 pgpvegng;gr@exg %fhe’@ﬁ?ﬂi@éﬂbdef@c(lﬁ anilt &4 (2) a compound of formula
35 (Ta) or (Ib), and (b) one or more other antibacterial agents provided that the one or more

other ant1bacter1a1 agents are other than antlmycobactenal agents is also comprlsed by
the/present invention, ’

~



Con'pound P (B) was prepared according to the prot. ocol
of conpound R but starting 5 from conpound 50 of WO

: 4/011436. Yield: 0.032 g of conmpound P (B) (56 %
' %M(A) was prepared according- to t oL DT
kelF~<a~cr|°r'ptru'r1Jd R but starting from conpound 4

2004/011436. Yield: 0.149 g oR9conpound Q (A) (91 %
10. Conpound T (A) was prepared according to the.
prot ocol of-~conpound R but starting from conpound 32
of WD.2004/011436. Yield: 0.038 g of conmpound T (A)

6 : radi ent
s Tebrsnt oy epton RGEfles APl of o bl U ey
c oﬁg‘F‘E%‘tl‘?é' aS&P inedabayesion teyrepiment efiabscigtaldrisetion q;rfor the
aunesafipusrof aandlidaAidntifet & titmel 61\ Hat@AAItiARcticH, UM
swas split to the M5 detector. MS detectors were
configured with an el ectrospray ionization source. The
capht Presept pbasepeeutionl cagrosiiion mayhave weriqus phasoweatical forms for

't engaindsiratién puaposeRi A @pﬁqﬂra&tcoﬂﬁsﬁons%éré 39 Be VA A5 ed

per?rggosméﬁ% ‘ﬁﬁge@@?’é{ k/?)@g a@gu' R t % 'l;prg[epare the

daPhargipequiiggl compesitigns né allﬂnnvmtuoa,mwfwwetammnmfgmmular
10 pr e6fiphings, oph&iﬁy 2@ ditfonSaM@StmC & t'hé 8&live Yigredient is combined in

el ect 05 |on| oth tlveadnegatlve o
il AL Rl £ BhasRceiealacr bR ls ot ioh e mey take o
Su mdq\@ngyg)f &g depnding @nghe ﬂbhhfoﬁpréparhﬂbn & sived fonadmiinistration.

X Tﬂ&e pRrmatdudica cb! bélﬁéﬂs%r@(iesgalﬁe il n ?alﬁergm suitable, in "~
nobi h se &gﬁa lpﬁ ase 5% 6. 5
ePatighah B adminisiation oy er W%‘?’@r‘%e?}’o&c Far ?’leﬂe/s
15 nopieparingttheeonihositiods b caa elbsug forin, ey Mheuﬁm}ﬁﬁﬁﬁeﬁt&al medJa _
ru ' 16, 0i19) a} 1 he
B R o
o ¢ o i Dromaring S s seppensions, ups, s pmdareend
- 1 nsutivnsyudr eeslid eanders etk blakehés, sugatst Raoli@ Mdifferts f1Gbrichn®, binders,

m @Hib{%gra’tmg agen?s and the like in the case of powders, pills, capsules and tablets. -

20  Because of their ease in adm1n1_strat10n tablets and capsules represent the most _
-advantageous oral unit'doéqge forms in which case solid pharmaceutical carriers are
obviously employed. For parenteral compositions, the carrier will usually comprise
sterile water, at least in large part, though other ingredients, for example, to aid
solubility, may be included. Injectable sOlutions'," for example, may be prepared in

25  which the carrier comprises saline solution, glucose solution or a mixture of saline and

' glucose solution. InJectable suspensions may also be prepared in which case
approprrate 11qu1d carriers, suspending agents and the like may be employed. Also
included are solid form preparatrons which are mtended to be converted, shortly before -
use, to hqu1d form preparatrons o »

30 . _

Dependmg on the mode of adm1mstrat10n the pharmaceutical composition w111

‘ preferably comprise from 0.05 to 99 % by weight, more preferably from 0.1 to 70 % by
weight of the active ingredients, and, from 1 to 99.95 % by weight, more preferably

from 30 to 99.9 welght % of a pharmaceutically acceptable carrier, all percentages
35 being based on the total composition. '



[ 1A - 1:11'11171t -45- * The mass of
conpound G (wi thout counter ion) was recorded with
- LCV5-nethod 1 (liquid chromatography nmass
BP,;‘E@EM@JV)- The parent peak (IvlHt#)

30-

The weight to weight ratio’s of the compound of formula (Ta) or (Ib) and (b) the other
antibacterial agent(s) when given as a combination may be determined by the person
skilled in the art. Said ratio and the exact dosage and frequency of administration
depends on the particular compound of formula (Ia) or (Ib) and the other antibacterial .
5  agent(s) used, the particular condition being treated, the severity of the condition being

treated, the age, weight, gender, diet, time of administration and general physical
condition of the particular patient, the mode of administration as well as other
medication the individual may be takmg, as is well known to those skilled in the art.
Furthermore, it is evident that the effective daily amount may be lowered or mcreased

10 depending on the response of the treated subject and/or depending on the evaluation of
the physician prescribing the compounds of the instant invention.

The compounds of formula (Ia) or (Ib) and the one or more other antibacterial agents
may be combined in a single preparation or they may be formulated in separate

.15 preparations so that they can be administered simultaneously, separately or
sequentially. Thus, the present invention also relates to a product containing (a) a
compound of formula (Ia) or (Ib), and (b) one or more other antibacterial agents
provided that the one or more other antibacterial agents are other than
antimycobacterial agents, as a combined preparation for s1mu]taneous separate or
~.. 20 . .sequential use in the treatment of a bacterial infection.

-The pharmaceutical composition may additionally contain various other ingredients
known in the art, for example a lubricant, stabilising agent, buffering agent,
_ emuls1fymg agent, v1scos1ty-regulat1ng agent, surfactant, preservatlve ﬂavourmg or
25.  colorant. '

It is especially advantageous to formulate the aforementioned pharmaceutical
compositions in unit dosage form for ease of administration and uniformity of dosage.
Unit dosage form as used herein refers to physically discrete units suitable as.unitary
30 dosages, each unit containing a predetermined quantity of active ingredient calculated
to produce the desired therapeutic effect in association with the required
pharmaceutical carrier! Examples of such unit dosage forms are tablets (including
scored or coated tablets), capsules, pills, powder packets, wafers, suppos1tor1es
injectable solutions or suspensions and the like, and segregated multiples thereof, _
'35  The daily dosage of the compound according to the invention will, of course, vary with
the compound employed, the mode of administration, the treatment desired and the
_bacterial disease indicated. :
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:LCIVS- rret-"'hod 2 5 1n addition to the general procedure: .

Rever sed .phase HPLC was carried out on an Kromasil. C18
colum (5 gm 4.6 x 150 nm) . with aflowrate of 1.0

—ammoni um acet ate; nobil e phase B: 100

acetonitrile; nobile phase C-30.2 %formic acid + 99: 8.

% ultra-pure Water) were enployed to run a gradient

~condition from30 % A., :40% B and 30% C (hold for 101

‘minute) to 100 % B.in 4 mnutes, ‘'100% B for 5 mi nutes
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according to the Mcrofilmplate assay. -1C90 (pg/m)
Conp. No. BSU ECO ECO EFA EFA LMO PAE SMJ SPN SPY STA

TASTA 43639 25922 35218

10

15

20

25

-33.

~Synthesis of comp_ounds A, B and C
A solution of compound 15 of WO 2004/01 1436 (prepared accordmg to B7) (0.1g, 0.18

mmol) and ethyl iodide (0.02 ml, 0.19 mmol) in acetone (2 ml) was stirred at 60°C for
12 hours. The solvent was evaporated and the residue was crystallized from
dusopropyether and:acetone. Yield : 0.02 g of compound A (drastereorsomer B)

(16 %, mp=244°C).

Compound B (diastereoisomer A)was prepared accordingst'o the above protocol but
starting from compound 14 of WO 2004/01 1436 (prepared accordmg to B7).
Yield : 71 %, m p—204°C

Compound C (diastereoisomer B) was prep'ared according to the above protocol
starting from compound 15 of WO 2004/01 1436 (prepared according to B7) and -
reacting this compound 15 with butyl iodide. Yield : 50 %, mp=182°C.

. Synthesis of compounds Eand F ,
A solution of compound 95 (0.1 g, 0.187 mmol) of WO 2004/011436 (prepared
according to B1) and methyl iodide (0.02 ml, 0.281 mmol) in acetone (2 ml) was stirred

at room temperature for 3 hours. The solvent was evaporated and the residue was
crystallized from dusopropyether Yreld 0.115 g of compound E (drastereorsomer A)
(91 %, mp>250°C).

Compound F (diastereoisomer B) was: prepared according to the above protocol but
starting from compound 96 of WO 2004/011436 (prepared according to Bl) Yield :
87 %, mp>250°C. -

Synthesis of compound G

Compound G was prepared according to the following_scherne :
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' ,C_ompound G (B)

Synthesis of intermediate compound 1 _ _
Intermediate compound 1 was prepared in the same way as intermediate compound 12

- of WO 2004/011436 (accordmg to A8) with 4-chlorobutyry1chlor1de The re51due
. (70 7 g) was purified by column chromatography over silica gel (eluent:

Cyclohexane/AcOEt; 70; 30; 20-45 um). Two fractions (F1 and F2) were col]ected and

the solvent was evaporated Fl 45.5 g of intermediate compound 1 (y1e1d 63 %).

- Synthesis of mtermedtate compound 2
. A solution of intermediate compound 1 (2 g, 0.0086 mol) d1methy1am1ne
_ hydrochlorlde (1.4 g, 0.0172 mol) and potassium carbonate (2.4 g 0.0174 mol) in

acetonitrile (30 ml) was stirred at 80°C for 12 hours. The solvent was evaporated and
the residue (2.8 g) was purified by column chromatography over silica gel (eluent:
CH,CL/CH;0H/NH4OH; 93/7/0.5; 20-45 pm) y1eld1ng 1gof 1ntermed1ate compound 2
as an oil (yield = 49 %) ' o7

Synthesis of intermediate compound 3 .

nBuLi 1.6M (3.3 ml, 0.0024 mol) was added slowly at —20°C under Nz flow to a
solution of dnsopropylamme (0.33 ml 0.0024 mol) in tetrahydrofuran (5 ml). The
mixture was stirred at —20°C for 20 mmutes then cooled at —70°C. A solution of
1ntermed1ate compound 3 of WO.2004/01 1436 ( prepared according to A3) (0.6 g,
0.0018 mol) in tetrahydrofuran (5 ml) was added slowly. The mixture was stirred at
—70°C for 1h30. A solution of present intermediate compound 2 (0.54.g, 0.0022 mol) in



04 121 2.8 12.4 2.8 2.8 0.5 13.9 2.8 3.5 3.5 3.5
2.2

0.4 2.2C

,; AT

35.

tetrahydrofuran (5 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 MgSQO,, ﬁlfered, and the solvent was evaporated. The residue

(5.3 g) was purified by column chromatography over silica gel (elueht:
CH2C12/CH3OH/NH4OH; 99/1/0.1; 20-45 um). Two fractions were collected and the
solvent was evaporated. Fractions were crystallized separately from diisopropyether .

. and diethylether yielding 0.04 g of diastereoisomer A (4 %) and 0.04 g of present

.10

15

intermediate compound 3 (diastereoisomer B) (4 %).

Synthesis of compound G

A solution of intermediate compound 3 (O 04 g, 0.07 mmol) and methyl iodide

(O 01 ml, 0.14 mmol) in acetone (2 ml) was stirred at room temperature for 2 hours
The solvent was evaporated and the residue was crystallized from diisopropyether and
acetone yielding 0.047 g of compound G (diastereoi_somer B) (93 %). |

Synthesis of compounds Hand I

—

A solution of compdund 197 of WO 2004/01146 (0.15g, 0.257mmol) (prebared

~ according to B7) and methy! iodide (0.02ml, 0.257mmol) in acetone (3ml) was stirred

20
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at room temperature for 18 hours. The solvent was evaporated and the residue was

crystallized from diethylether yielding 0.154g of compound I (d1astere01somer A) .

(83 %, mp—188°C)

Compound H (d1astereo1somer B) was prepared accordmg to the above protocol but
starting from compound 191 of WO 2004/011436 (prepared according to B7).
Yield : 0.154 g of compound H (75 %, mp=172°C).

Synthesis of compounds K and J

A solution of compound 66 of WO 2004/011436(0. 10 g, 0.187 mmol) (prepared
according to B1) and methyl iodide (O 018 ml, 0.281 mmol) in acetone (3 ml) was
stirred at-room temperature for 18 hours. The precipitate was filtered off, washed with

acetone and dried at 70°C yielding 0.08 g of compound J (diastereoisomer B)
(53 %, mp=175°C).
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Compound K (diastereoisomer A) was prepared according to the above protocol but

‘starting from compound 65 of WO 2004/011436 (prepared accordmg to B1). Y1e1d

64 % of compound K (245°C)..

‘Synthesis of compound L _ : . L

Compound L was synthesized according to the following scheme

Intermedrate compound 5 (A)
Intermediate compound 4 T

| /Ti

Compound L (A)

Synthesis of mtermedtate compound 4
a) Preparatlon of intermediate compound 4a

Oy

_ Benzenepropanoyl chloride (0.488 mol) was added dropwise at room temperature to a

solution of 4-bromobenzenarmne (0.407 'mol) in EtsN (70 ml) and CH2C12 (700 ml) and
the mixture was stirred at room temperature overmght The mixture was poured out

~ into water and concentrated NH,OH, and extlacted with CH,CL. The organic layer was
dried (MgSO4), filtered, and the solvent was evaporated The residue was crystallized
.from diethyl ether. The residue (119.67 g) was taken up in CH:CL, and washed w1th '

HCI IN. The organic layer was dried (MgSO,), filtered, and the solvent was

~ evaporated. Yield: 107.67 g of intermediate compound 4a.

b) Prep'aration of intermediate compound._4b Br N ‘
: ' Cl

- The reaction was carried out twice. POCI3 (1.225 mo]) was added dropw1se at10°Cto ..
* N,N- dlmethylformarmde (0.525 mol) Then 1ntermed1ate compound 4a (0. 175 mol) was -



0{ "_\\"I‘ ARC Ty o

10328111175282805139283528 -
2220225

-37-

added at room temperature. The mixture was stirred overnight at 80°C, poured out on

~ ice and extracted with CH,Cl,. The organic layer was dried (MgS0.), filtered, and the

.10

.20

~ solvent was evaporated. The product was used without further purification. Yield:
. 77.62 g (67 %) of intermediate compound 4b. ' '

c) Preparation of intermediate compound 4c =" O Ny '

. H-
A mixture of intermediate compound 4b (0.045 mol) and thiourea (0.05 ol) in ethanol
(150 ml) was stirred and refluxed for 8 hours and then brought to room temperature, A
solution of KOH (0.068 mol) in water (15 ml) was added. The mixture was stirred and
refluxed for 1 hour and poured out onice. The precipitate was filtered off, washed with
H,0 and dried. Yield: 11 8 (74 %) of intermediate compound4c

d) Preparation of intermediate compound 4 Br :
“ . A . =
' : N s

_ I
CHI (0.037 mol) was added slowly at room temperature to a mixture of intermediate

‘ compound 4c (0.033 mol) and K>CO; (0.037 mol) in 2-propanone (150 ml). The

" Preparation of intermediate compound 5

mixture was stirred at room temperature for 8 hours, poured out into H,O and extracted

. with.CH,Cl. The organic layer was separated, dried (MgSOs), filtered and the solvent

was evaporated. Yielding: 11.2 & Part of this fraction (2 g) was crystallized from
diethyl ether. The precipitate was filtered off and dried. Yield: 1.45 g (70 %) of
intermediate compound 4. o '

Synthesis of intermediate compound 5

nBuLi.1 .6M in hexane (0.0035 mol) was added dropwise at -20°C to a solution of N (-

methylethyl)-2-propanamine (0.0035 mol) in tetrahydrofuran (7m1) under N2 flow. The
mixture was stirred at -20°C for 20 minutes, then cooled to -70°C. A solutlon of
intermediate compound 4 (0.003 mol) in tetrahydrofuran (10 ml) was added. The
mlxture was stirred at -70°C for 1 hour. A solution of 5- (dnnethylammo) 1-phenyl-1-
pentanone (J.Am.Chem.Soc. 1972, 94(1 1) 3877-3883) (0. 0035 mol) in tetrahydroﬁJran
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(10ml) was added. The mixture was stirred'at -70°C for 3 hours H,0 was added. The

mixture was extracted with EtOAc. The organic layer was washed with saturated NaCl
dried (MgSOQs,), filtered and the solvent was evaporated. The residue -

Qg was purified by column chromatography over silica gel (eluent: CH,Cly/

CH;0OH/NH,OH 94/6/0.3; 15-40 pm) Two fractions were collected and the solvent _
was evaporated Residue 1 was crystallized from diisopropylether. The precipitate was

o filtered off and dried. Yield: (2 %) of intermediate compound 5 (dlasteremsomer A).

Synthesis of compound L

- A solution of intermediate compound 5 (0:27g, 0.49 mmol) and methyl iodide

(0.046 ml, 0.74 'mmo]) in acetone (5 ml) was stirred at room temperature for 24.lrours.

The solvent was evaporated, the residue was'taken up in diisopropylether/ CH,Cl, the -

15

‘20

precipitate was filtered off, washed with diisopropylether and dried at 70°C yielding
. 0.17 g of compound L (diastereoisomer A) (51 %, mp=233°C). .

‘.

Synthesis of compound U

Intermediate compound 3 of WO 2004/011436

Compound U (A) .

Syntheszs of mtermedtate compound 6

. nBuLi 1.6M (1.15 ml, 1.83 mmol) was added slowly at —20°C under N, flow to a
_solution of dusopropylamme (0.256 ml, 1.83 mmol) in tetrahydroﬁlran (4 ml). The
‘mixture was stirred at —20°C for 20 minutes, then cooled at —70°C. A solution of
intermediate compound 3 of WO 2004/011436 (0.5 g; 1.52 mmol) in tetrahydrofuran

(5 ml) was added slowly. The mixture was stirred at —70°C for 1 hour. A solution of _
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l-phe_nyl-.S-'('l -piperidinyl)-1-pentanoné (0.45 g, 1.83 mmol) in t'et;ahyd_:ofuran (5 ml)

- was added slowly. The mixture was stirred at —70°C for 1.5 hours, hydrolyzed at -70°C"

with water, and extracted with EtOAc. The organic layer was _sepafated, washed with

‘brine, dried over MgSO,, filtered, and the solvent was evaporated. The residue (0.9 g)

was purified by column chromatography over silica gel (eluent:

_ CH2C12/CH3OH/NH4OH 97/3/0.1; kromasil 10um). Two fractlons were collected and
_ the solvent was evaporated. The first product fraction y1e]ded intermediate compound 6

A). Yield: 0.085 g of intermediate compound 6 diastereoisomer A)(10%
(A). 8 mp ( ,

'mp=129°C). The second product fraction was crystallized ﬁom dnsopropylether to give

d1astere01somer B (yleld 6 %, mp—166°C)

_ Synthesis of compound U

A solution of intermediate COmpound 6 (A) (0.020 g, 0.035 mmol) and methyl iodide

(0.0032 ml, 0.052 mmol) in acetone (2 ml) was stirred at room temperature for 24
hours. The precipitate was filtered off, washed with diethylether and dried at 60°C.

L Yield: 0.014g of compound U (dlasteremsomer A) (55%, mp—170°C)

_ Smthesis of communds Rand S

- A solutlon of compound 126 of WO 2004/011436 (O 2g,03 mmol) and methyl iodide

T 20

25

30

(0.0558 g, 0.3 mmol) in acetone (5 ml) was stirred at room temperature for 24 hours.
The mixture was evaporated till dryness and then crystalllzed from dusopropylether :

- and acetone. Y1e1d1ng O 147 g of compound R (B) (95 %, mp—224°C)

Compound S (d1astere01somer A) was prepared accordmg to the. above protocol but
starting from compound 125 of WO 2004/01 1436. Yield : 0.069 8 of compound S ~

(65 %, mp=214°C).

. Synthesis of compounds M, N, O. P, Q and T , _
~ Compound M (A) was prepared according to the protocol of compound R.but st'ar_ﬁng

from compound 24 of WO,2004/QI_1 43 6. Yield: 0.025 g of compound M (A) (43 %).

)

, Compound N (B) was prepa.red accordmg to the protocol of compound R but startmg '

from compound 37 of ‘WO 2004/01 1436 Yield: 0.048 g of compound N (B) (85 %)
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Compound O (B) was prepared according to the protocol of compound R but starting
- from compound 39 of WO 2004/011436. Yield: 0.043 g of compound O (B) (75 %).

Compound P (B) was prepared according to the protocol of compound R but starting
5 from compound 50 of WO 2004/01 1436. Yield: 0.032 g of compound P (B) (56 %).

Compound Q (A) was prepared according to'the protocol of cofnpound R but starting
from compound_45 of WO 2004/011436. Yield:_ 0.149 g of compound Q (A) (91 %).

10 Compound T (A) was prepared according to the protocol of compound R but starting
from compound 32 Qf WO 2004/011436. Yield: 0.038 g of compound T (A) (66 %).

Tables 1 and 2 list compbunds of formula (Ia) or- (Ib) according to the present
_invention. ' '
15
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Table 2:

G OCH; | l-naphthyl | 2 S )
.- I -
H OCH; | 2-naphthyl | 3 +N/ (B); 172°C
K OCHj phenyl 3 +N/ - (A); 245°C
I-- .
J OCH, phenyl 3 +N/ | B); 175°C
. ) ) I' .
I - OCH; | 2-naphthyl | 3 | . 7 | (A);188°C
| | | o B i
L. SCH; | phenyl ‘| 3 '+N,z// (A); 233°C
. : I _
R OCH; | 2-naphthyl | \2 - W | ®@)224°C
.
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Aﬁalﬂical methods

- General method
-5 The HPLC gradient was supphed by an Alliance HT 2795 (Waters) system cons1stmg
' 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 ionization source. The capillary needle voltage was 3 kV and the source
temperature was maintained at 100 °C. Nitrogen was used as the nebulizer gas. Data
- 10 -acquisition was performed with a Waters-Micromass MassLynx-Openlynx data'system.

LCMS-method 1 .
In addition to the general procedure: LCMS analys1s was carned out (elchospray
_ | 1omzat10n in both posmve and negative (pulsed) mode scanning from 100 to 1000 amu)
15 ona Sunﬁre C18 column (Waters, Milford, MA; 3.5 um, 4.6 x 100 mm) w1th a flow
rate of 0.8 mU/minute. Two mobile phases (mobile phase A: 35% 6.5 mM ammonium
aeetate +30% acetonitrile +35 % formic acid (2 ml/l), mobile phase B: 100 %
acétonitn’le) were employed to run a gradient condition from 100 % A for i minute to
100 % B in 4 minutes, 100 % B at a flow rate of 1.2 ml/minute for 4 minutes to 100 %
20 Aat0.8 ml/minute in 3 minutes, and reequilibrate with 100 % A for 1.5 minute..
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The mass of compound G (witﬁd_ut_ counter ion) was recorded with LCMS-method 1

(liquid chromatography mass spectrometry). The parent peak (MH) is 583.

- LCMS-method 2

In addition to the general procedure: Reversed phase HPLC was carried out on an
Kromasil C18 column (5 um, 4.6 x 150 mm) with a flow rate of 1 .0 mV/min. Three

~ mobile phases (mobile phase A: 100 % 7 mM ammonium acetate; mobile phase B:
100 % acetonitrile; mobile phase C: 0.2 % formic acid + 99.8 % ultra-pure Water) were

employed to run a gradient condition from 30 % A , 40% B and 30% C (hold for
1 minute) to 100 % B in 4 minutes, 100% B for 5 minutes and reequilibrate with initial
conditions for 3 minutes. An injection volume of 5 Ul was used. '

‘Cone voltage was 20 V for positive ionization mode. Mass spectra were acquired by

scanning from 100 to 900 in 0.8 seconds using an interscan.delay of 0.08 seconds.

The mass of compound Q (withouf counter ion) was recorded with LCMS-method 2
(liquid chromatography mass spectrometry). The parent peak (MH+) is 569. The

retention time (R,) is 6.20.

~ Pharmacological examples

. Preparation of bacterial suspensions for susceptibility testing:

The bacteria used in this study were grown overnight in flasks containing 100 ml

* Mueller-Hinton Broth (Becton Dickinson - cat. no. 275730) in sterile de-ionized water,
- with shaking, at 37 °C. Stocks (0.5 ml/tube) were stored at ~70 °C until use. Bacteria
- titrations were performed in microtiter plates and colony forming units (CFUs) were .

determined. In general, an inoculum level of approx1mately 100 CFUs was used for -

~ susceptibility testing.

Anti bacterial Susceptibility testing: ICyy determination

Microtitre plate assay

Flat-bottom, sterile 96-well plastlc microtitér plates were filled with 180 ul of sterile
deionized water, supplemented with 0.25 % BSA. Subsequently, stock solutions (7.8 x
final test concentration) of compounds were added in 45 ul volumes in column 2. Serial
five-fold dilutions (45 pl in 180 ul) were made directly in the microtiter platés 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 pul in 2.8x Mueller-Hinton broth medium, was added to
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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
10 nm. The % growth inhibition achieved by the compounds ‘was calculated according to
standard methods. The ICoo (expressed in pg/ml) was defined as the 90 % inhibitory
concentration for bacterial growth. The results are shown in Table 3.

Agar dilution method. '_ _ _
'15 MICyy values (the minimal concentration for obtaining 99 % 'inhibition of bacterial =
growth) can be determined by performlng the standard Agar dilution method accordmg
1o NCCLS standards* wherein the media used includes Mueller-Hmton agar. ,
* Clinical laboratory standard institute. 2005. Methods for dilution Annmlcroblal suscept1b111ty tests for
bacteria that grows Aerobically: approved standard -sixth edition
20 ' :
© Time kill assays .
Bactericidal or bactenostatlc activity of the compounds may be determined in a t1me
- kill assay using the broth microdilution method *. In a time kill assay on
. Staphylococcus aureus and methicillin resistant S. aureus (MRSA), the starting
25 inoculum of S. aurues and MRSA is 10° CFU / ml in Muller Hinton broth. The -
antlbactenal compounds are used at the concentration of 0.1 to lO times the MIC (i.e.
ICyo as determined in microtitre plate assay). Wells receiving no antibacterial agent
constitute the culture growth control. The plates contalnlng the microorganism and the
~ test compounds are incubated at 37 °C. Aﬂer 0, 4, 24, and 48 hrs of incubation samples
30  are removed for determination of viable counts by serial dilution (10 t0 10%) in sterile
’ - PBS and plating (200 p1) on Mueller Hinton agar. The plates are incubated at 37 °C for
24 hrs and the number of colonies are determmed K1111ng curves can be constructed by
plottmg the log10CFU per ml versus time. A bactericidal effect is commonly defined as
3-logio decrease in number of CFU per ml as compared to untreated. inoculum. The i
" 35 potential carryover effect of the drugs is removed by serial dilutions and counting the
colonies at highest dilution used for p]ating. No carryover effect is observed at the

\
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'In order to analyse the change in.the total cellular ATP concentration (using ATP
+  bioluminescence Kit, Roche), assays are carried dut by growing a culture of S. aureus
(ATCC2921 3) stock in 100 ml Mueller Hinton flasks and incubate in a shaker- _
incubator for 24 hrs at 37 °C (300 rpm). Measure OD4os nm and calculate the CFU/ml.
25  Dilute the cultures to 1x 10° CFU/ml (final concentration for ATP measurement: 1 x
10° CFU/ 100 pl per well) and add test compound at 0. 1 tor 10 times the MIC (i. e. ICyo.
as determined in microtitre plate assay). Incubate these tubes for 0, 30 and 60 minutes.
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 réagent ( Roche kit), vortex at
30  max speed and 1ncubate for 5 minutes at room temperature. Cool on ice. Let the
]ummometer warm up to 30°C (Lummoskan Ascent Labsystems with injector). Fill one
" column (= 6 wells) with 100 pl of the same sample Add 100 pl Luciferase reagent to
--each well by using the injector system. Measure the luminescence for 1 sec.
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straight or branched saturated hydrocarbon radical
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15 A&ﬁ ound having the’followi ng fornmula R8- a N-oxide
B AfkbBES Aperigin YRe Hiske FYRES-t her eof or a .
' stereochem cally isonmeric formthereof. 3. Use
according to claim1l wherein the conpound of formula-
(la) or (1b) is a conpound having the follow ng '

" formula 4. Use according to claim1 wherein the
conpound of forrmula (la) or (Ib) is.a conmpound having
the followwng formula -53- 6. Use according to any
one of the preceding clains wherein p is equal to 1.
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7 Use accordlng to any one of the precedlng clains.
“wherein R2 is alkyloxy or alkylthio. 8. Use accordi ng

to claim7 wherein R2 is- C14alkyloxy 9. Use accordlng

to any one of the preceding clainms wherei-n R3 is Het,

~ Ar or Ar- aIkyI 10. Use according to claim9 mherelh

Claims s Ar or Ar-al kyl. 7 11.. Use according to cIa|n19

1.

‘wherein R3 is thienyl, naphthyl, phenyl, ;
Uﬂ?(ﬁm d&‘r%pgmd'%riﬁfe nﬁhuﬂ@ﬁ@d@m@hﬂdnﬁ for]tg?1 tr#ﬁﬁreﬁt of 31 bacter1a1

accord ng t alm 11 wherein

mfec&onpﬂr@%gmmoumwﬁwg a compoupd af fempladia gr t(]é’) any one of

- to-any oner'gf the

the preceding clains wherein R4 and R5 are Ci _4al kyl "

or R4 and R5 toget her amﬁ%;ncludlng the Nto which -

they are attached nay fofma radi cal selected from

imdazolyl or piperi .~ 14. Use according to cl ai m

.13 wherein R4 and R5 aLerfl 4aPkyI 15. Use according
CEdi ng cI@wﬁs wherein R6 is

. hydrogen_ or 0. L16, acg ng\to any one of the

i s naphthyl,

precedi ng cl WhSFei N T Gelee to 1. 17. Use
according to of Rehe precedlng clains wherein.
R7 is hydrogen. : e according to any one of the
preceding claims wherein R is alkyl. 19. Use .
according to claim 18 wherein Rl is Cl1_6al kyl. 20.
Use accordi-ng to any one of the preceding. clains
wherein A" is iodo. 21.R¥se according to any one of .
the preceding clainms whgrein the conpound is a .
conpound according t rnula (la). . . 22. Use- of a
conmpound of fornula according to claim 1l wherein
Rl is hal ®)p = alkykbxy or aIkyIthlo R3

S\ ar@“ %LRbr Xhl epyl; q = 1, 2
|

Cor 3 R4hahd gal kyl or R4 and R5
t oget her and g Rhe N to which they are
attached nmay fornﬂ% raﬂlcal sel ected fromim dazolyl
or piperidinyl; R6i s hydrogen or halo; r is equal to

“'1 R7 is hydrogen Rl is Cl.6alkyl; A is iaodo. 23.

Use according to claim 1 wherein the conpound is

| L aN-cﬁr‘?deefﬁ&%gf fartrﬁm)rhgﬁc fd?rnl tﬂWeQQoeroﬁerQo'dhgﬁm%ﬁlyQSd}he% florrh thereof -

' wherem o
CAT isa pharmaceutrcally acceptable counter ion;
R_l : is hydrogen halo, haloalkyl cyano, hydroxy, Ar, Het, alkyl alkyloxy,
alkylthio, alkyloxyalkyl, alkylth10a1kyl Ar alkyl or di(Aralkyl ;
_ is an integer equalto1,2,30r4; : :
Rz' s hydrogen hydroxy, mercapto, alkyloxy alkyloxyalkyloxy, alkylthlo mono -
. ?\N/\ _
or di(alkyl)amino or a radical of formule K/ wherein Y is CH2, 0,8,
. = - NHor N-alkyl ;
R’ is alkyl, Ar, Ar-alkyl, Het or Het alkyl;
q . 1s an integer equal to zero, 1, 2, 3 or4;
'R*and R® ~ each 1ndependently are hydrogen alkyl or benzyl

R* and R® together and including the N to which they are attached may form a radlcal
selected from the group of pyrrolidinyl, 2-pyrrolinyl, 3-pyrrolinyl, pyrrolyl,
- imidaz_olidinyl; pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl, irnidaiolyl;
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pyrazolyl, friaZolyl, piperidinyl, pyridinyl, piperazinyl, pyridazinyl,
pyrimidinyl, pyrazinyl; triazinyl, morpholinyl and thidmorpholinyl, eachof
said rings may optionally be substitiitéd with alkyl, halo, haloalkyl, hydroxy,
~ alkyloxy, amino, mono- or dialkylamino -alkylthio, alkyloxyalkyl,
alkylthioalkyl, Ar-alkyl or pyrimidinyl; | |

is hydrogen, halo, haloalkyl, hydroxy, Ar, alkyl alkyloxy, alkylthlo
alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or d1(Ar)alky1 or

two vicinal R radicals may be taken together to form a blvalent radlcal of formula

-CH=CH-CH=CH- ;

_ 1s'an integer eéqual to 1, 2, 3 4or5;
is hydrogen, alkyl, Ar or Het ;
is hydrogen or alkyl ;

is 0x0 ; , Or

R® and R’ together form the radical -CH= CH N=;

RlO

—

alkyl

~ Het

is alkyl, alkylcarbonyl, Ar, Ar- -alkyl, Ar- carbonyl Het' -alkyl or
Het'-carbonyl;

is a straight or branched saturated hydrocarbon radical havii_ig'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 havirig from 3 to 6 carbon atoms attached

1o a straight or branched saturated hydrocarbon radical havmg from 1 to 6 carbon

atoms ; wherein each carbon atom can be optionally substltuted with hydroxy, )
alkyloxy or 0xo ; .

is.a homocycle selected from the group of pheny15 naphthyl, acenaphthyl,

' tétrahydronaphthyl, each homocycle optionally substituted with 1, 2 or 3 substituents,

each substituent independently selected from the group of hydroxy, halo, cyane; nitro,
amino, mono- or dialk})/lamino, alkyl, haloalkyl, alkyloxy, haloalkyloxy, carboxyl,
alkyloxycarbonyl, aminocarbonyl, morpholinyl and mono- or dialkylaminocarbonyl ;

isa monocyclic heterocycle selected from the group of N-phenoxypiperidinyl,

« piperidinyl, pyrrolyl, pyrazolyl, imidazolyl, furanyl, thienyl, oxazolyl, 1soxazolyl

thlazolyl isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl and. pyridazinyl; orablcycllc

: heterocycle selected from the group of quinolinyl, qu1noxalmyl indolyl,

ben21m1dazolyl benzoxazolyl ben21soxazolyl benzothiazolyl, ben21soth1azolyl
benzofuranyl benzothlenyl ' ' '

2,3- d1hydrobenzo[1 ,4]dioxinyl and benzo[l 3]d10xolyl each monocycllc and blcychc
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;
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Het' isa monocyclic heterocylce selected from furanyl or thienyl; or a bicyclic heterocycle B
| selected from benzofuranyl or benzothienyl; each monocyclic and bicyclic -
heterocycle may optionally be siibstitiited with '1 2 or 3 substituents; each substituent
independently selected from the group of halo, alkyl and Ar; | o
h'a_tlo_ is a substituent selected from the group of fluoro, chloro bromo and iodo; and -
haloalkyl. " is a straight or branched saturated hydrocarbon radical having from 1 to 6
carbon atoms or a cyclic saturated hydrocarbon radical having from 3 to 6
carbor atoms or a cyclic saturated lhydrocarbon radical having from.3 to 6.
carbon atoms attached to a straight or branched saturated hydrocarhon radical
having from 1 to 6 carbon atoms; whefein one or more carbon atoms are
substituted w1th one or more halo atoms; -

prov1ded that the bacterial mfectlon is other than a Mycobacterial 1nfectlon

2. Use accordmg to claim 1 wherein the compound of formula (Ia) or (Ib)is-a compound

having the followmg formula o .

- . RB

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

~ 3. Use accordlng to claim 1 wherein-the compound of formula (Ia) or (Ib)isa compound
having the following formula



a N-oxide thereof or a stereochem cally i somer | c form

t hereof. 24. Use accordi ng_ 1,0 any one of the

precedi ng cl ai ns wherein the 2bac:t,eri al infection is an

infection with a grampositive bacterium 25. A
-‘conpound of formula (la) @g (Ib) - 55 -. a N-oxide

thereof, a tautomeric for )thereof or a '
- stereocheni cal | Yy i sone form t hereof -

—

-

" a N-oxide thereof, a tautomeric form thereof or a stereochemically isomeric’ form thereof.

4. Use according to claim 1 wherem the compound of formula (Ia) or (Ib) is a compound
having the following’ formula o

A (e

A - (b3

R8

>

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

5. Use according to any one of the preceding claims wherein R' is halo. -



“wherein R, p, R, R3, g, R45 Rs, R6, r5 R7, -8, K R9,
R and A- are defined.as in glaim1; provided that
when Rl is alkyl or benzyl, then R4 and R5 are other
t han hydrogen; and a N-oxide thereof, a tautoneric

. formthereof or a stereochenically isoneric form

6. Upgmaseaising o agg one phthe precsaipgshrdma sxheredt pés equakioali. m 25
wherein the coni ound is selected from Br 1101 N

. _Rr. N o\ ' : )
7. U%_g:c\ordlsn% to an;B/ rone %f 81e prec(e)&glg claims wherein R? is alkyloxy or alkylthio.

- 8. Use according to claim 7 wherein R’ is Ci4alkyloxy. ’
9. Use according to any one of the preceding claims wherein R? is Het, Ar or Ar-alkyl.

10. Use according to claim 9 wherein R® is Ar or Ar-alkyl.

11. Use according to claim 9 wherein R? is thienyl, naphthyl, phenyl, naphthle 1-4alkyl or
phenylC, 4alkyl. - - - - :

| 12. Usé according to claim 11 wherein R is naphthyl, pheny! or phenylC, 4alkyl.
- 13, Us§: according to any one of the preceding claims wherein R* ar;d R’ are C|_4alkyl.or R?
~and R’ together and including the N to which they are attached may form a radical selected
- from imidazolyl or piperidinyl.
14. Use according to claim 13 wherein.R4 and R’ are C174alk$/l.
15.'Use according to any one of the brece’ding cléims wherein R® is hydrogen or halo.
'16. Use according to any one of the precéding claim§ wherein r is equal_ to 1.
17.. Use according té any one of the preceding claims wherein R’ is hydrogen.
18. Usé according to any one of the preceding cl%lims wheréin R'% s alkyl. |
19. Use accordipg to claim 18 wherein R'% is C1-6'alkyl.

20. Use according to any one of the preceding claims wherein A" is iodo.

21. Use according to any one of the preceding claims wherein the compound is a cofnpound :
according to formula (Ia). '

22. Use of a compound of formula (Ia) according to claim 1 wherein R'ishalo;p=1;R® is
- alkyloxy or alkylthio; R® is naphthyl, phenyl, phenylethyl or thienyl; q = 1, 2 or 3; R* and R’
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are Cy.salkyl or R* and R’ together and including the N to which they are attached may form a
radical selected from imidazolyl or piperidinyl; R® is hydrogen or.halo; r is equal to 1; R” is
" hyd;ogen; R'%is C ealkyl; A is iodo.

23. Use accordlng to claim 1 wherem the compound is selected from the followmg |

compounds - 3

i l . ’ - ‘ ) . . -l . :
- aN-oxide thereof or a stereochemically isomeric form thereof.

- 24. Use according to any one of the precedmg clalms wherem the bacterlal mfectlon Is an

’ infection w1th a gram-positive bacterium.

25. A compound of formula (Ia) or (Ib)



)

. a N-oxide thereof or a stereochemically isoneric form
t hereof. 27. A conpound acc_ogso_li ng to clai'm 26 wherein
t he conpound is selected from 0O N (di astereoisonmer 0
OH/ OwWB) Br.0 N ' \ ' _

(R%),

- a N-oxide thereof, a tautomeric form thereof ora stereochemically isomeric form thereof
whe'réin_ R, P R2, R3, a, RY, RS, RS 1, R7, R8, R9, R!'%and A" are de_fjned as in claim 1;
provided that when R' is alkyl or benzyl, then R*and R’ are other than hydrogen; and

_provided that the compound is other than. ' _

a N-oxide thereof, a tautomeric form thereof or a stereochemically isomeric form thereof. .
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26. A compound according to claim'.25 wheréin the compound is selected from:

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

27. A compound according to claim 26 wherein the compound is selected from :

| (diastereoisomer A)

(diastereoisomer B)

or a stereochemically isomeric form thereof.




it W By IN?, /9 410, A or a
stereochem cally. isoneric fo mthereof. - 57 - 28: A
conmbi nation of (a) a conpounJ of fornula (1a) or (Ih)
g as defihed in any one of the preceding clains, and (b)
_ ne or nore other antibacterial agents prOV|ded t hat :
28: f% Rembiatien ofg) a compesndtipmade de) o (Iakpsesned i anylpae of the

- precédid@ clainhd, BHE AD ¥R F hdke @!ﬁ@{ﬁrﬁlbact&@%l aggrﬂb fdggcgegg{iagg@é one or
mpri si maceut i
morg RO SR e R o b ater o ¢

-effective anmount of (a) a corrpound of fornmula (la) or’

- 29. A hﬁgrnﬁﬁelﬂﬁgf &?%Josﬂlgﬁ?% r1 1ngla ﬁ%a%%:ﬁ¥t§caﬁly ﬁp%@tagaé%casﬂéﬁand as
activelegredienton thmr@umahlefref&nmvetmmlen ph(a) agemipsumat ef fothela (la) or (Ib)

as déﬂ?@@ iRy SECARBELST 'té‘b7 anﬁQﬁmn% or nifte oirﬂ?:? ﬁHt‘f’&dcf%fna?agcen}

ination as clained in claim28 or armaceut |
provisAE Phs i Caanaie ainveanticisrial afaeztg areoptherBameinimyobastesial
agent a nedi canment for t he treatnent of a bacterlm
infection.

30. The use of a combination as claimed in claim 28 or a pharmaceutical composition as
claimed in cla1m 29 for the manufacture of a medlcament for the treatment of a bacterlal

infection.



