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QUINOLINE DERNATIVFi 'S AS ANTIBACTERIAL AGENTS .

The present invention relates to the use of quinoline derivatives for the manufacture of
a medicanient for the freatment of a bacterial infection. ’

Resrstance to ﬁrst-hne antibiotic agents is an emergmg problem Some 1mportant

' examples include pemcrlhn-resrstant Streptococcus pneumonige, vancomycm-resrstant

enterococei, methicillin-resistant Staphylococcus aureus, mult1~resrstant salmonellaz.

The consequences of resistance to anﬁbioﬁc agents are severe. Infections caused by

~ resistant microbes fail to respond to treatment, resultmg in prolonged illness and greater

risk of death. Treatment failures.also lead to longer penods of mfectlvny, which
increase the numbers of infected people moving in the commumty and thus exposing
the general population to the risk of contracting a resistant strarn infection. .
Hospitals are a critical component of the antimicrobial resistance problem worldwide. -

" The combination of highly susceptible patients, intensive and prolonged antimicrobial
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: pathogens

use, and cross-infection has resulted in mfectrons with highly res1stant bacterial

1
T

Self-medication with antimicrobials is another rnajor factor contribuﬁng' to resistance.
Self-medicated antimicrobials may be unnecessary, are often madequately dosed, or

. .may not contam adequate amounts of active drug.

-~

. Patient COmphance with recommended treatment is another major problem Patients

forget to take medication, interrupt their treatment when they begm to feél better, or

" may be unable to afford a full course, thereby creating an 1deal envrronment for .
' mrcrobes to adapt rather than be killed. ‘

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

with infections for which there is no effective therapy. The morbidity, mortality, and -
financial costs of such mfectlons impose an increasing burden for health care systems ‘
worldwide. o ; ' '

Therefore thereis a hlgh need for new oompounds to treat bactenal mfectrons '
especrally for the treatment of infections caused by resrstant strams
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WO 2004/011436 discloses substituted quinoline derivatives having acfivity Nagainst. -
Mycobacteria, in particular against Mycobacterium tuberculosis. One particular

“-compound of these substltuted qumohne denvatwes is described in Scierice (2005),

307, 223 -227 . : .
Tt has now been found that qumolme derivatives described in WO 2004/01 1436 also

~

* ‘Therefore, the present invention relates tothe use of a compound for the manufacture

of a medicament for the treatment of a bacterial infection, sand compound being a

"compound of formula ({a) or (Ib)

R,

- (1)

a N-oxide thereof, a tautomeric form thereof or a stereochemically isomeric fdmn
thereof wherem )

A isa pharmaccutlcally acceptable counter ion; )

R is hydrogen, halo, haloalkyl, cyano, hydroxy, AT, Het, alkyl, alkonxy,

alky]thlo alkyloxyalkyl, alky]th10alky1 Ar-alkyl or dl(Ar)a]ky]

:

P - _is an integer'equal to 1, 2,3 0r4;



" R2.
R®.
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R*and R®
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" mono or di(alkyl)amino or a radical of formula

3-

.is hydrogen, hydroxy, mercapto, alkyloxy, alkyloxyalkyloxy, alkylthio,

*N/\
]\/ wherein Y is
CHZ, O, S, NH.or N.a]kyl - .

. is alkyl, Ar, Ar-alkyl, Het or Het-alkyl; - -

is an integer equal to zero, 1,2,3 or4 . N
each independently are hydrogen, alkyl or benzyl;

R* and R’ together and including the N to which they are attached may form a radiéd]

R6

R7

R

R9

R® and R’
RIO

selected from the group of pyrrolidiny), 2-pyrrolinyl, 3-pyrrolinyl,
pyrrolyl, imidazolidinyl, pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl,
imidazolyl, pyrazoly, triazolyl, piperidiny, pyridinyl, piperazinyl,
pyridazinyl, pyrimidiny!l, pyrazinyl, triazinyl, morpholinyl and
thiomorpholinyl, each of said rings may optionally be substituted with
alkyl, halo, haloa]kyl hydroxy, alkyloxy, amino, mono- or d1alky1am1no, ‘
alkylthio, alkyloxyalkyl alkylthioalkyl, Ar-alkyl or pynmldmyl

is hydrogen, halo, haloalkyl, hydroxy, Ar, alkyl, alkyloxy, alkylthio,
alkyloxyalkyl, -alkylthioalkyl, Ar-alky! of di(Ar)alkyl ; or -

" two vicinal R® radicals may be taken together to form a bivalent radical of formula

-CH=CH-CH=CH- ; .
is an integer equal'to 1,2,3, 4or$ ; -
is hydrogen, alkyl, Ar or Het ;

ishydrogenoralkyl;. . -

is oxo ; or

together form the radical —CH”CH-N—

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

alkyl is a straight or branched saturated hydrocarbon radical havmg from 110 6 _

carbon atoms ; or is a cyclic saturated hydrocarbon radical having from 3 to 6

*_ carbon atoms ; or is a cyelic saturated hydrocarbon radical having from 3 to 6
carbon atoms attached to a straight or branched saturated hydrocarbon radical
having from 1 to 6 carbon atoms ; wherein each carbon atom can be opnonally ‘
substituted with hydroxy, alkyloxy oroxo; = -

Ar  isahomocycle selected from the group of phenyl, naphthyl, acenaphthyl,
tetrahydronaphthyl, ei:ach,homo'cycle optionally substituted with 1, 2 or 3
substituénts,‘eac}i substituent independently selected from the group of hydroxy,
‘halo, cyaho, nitro, amino, mono- or dia]kylamino, alkyl, haloalkyl, alkyloxy, .
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‘haloalkyloxy, carboxyi alky]oxycarbonyl ammocarbony] morpholinyl and
. mono- or dialkylaminocarbonyl ; x -

 Het isa monocyclic heterocycle selected from the group of N- phenoxyplpendmyl

piperidinyl, pyrrolyl, pyrazolyl, imidazolyl, furanyl, thienyl, oxazolyl,.
isoxazolyl, thiazolyl, isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl and
pyridazinyl; or a bicyclic heterocycle selected from the group of quinolinyl,
quinoxalinyl, indolyl, benziinidazolyl, benzoxézolyl benzisoxazolyl,
‘benzothiazolyl, benzisothjazolyl, benzofuranyl, benzothienyl,

2 3-dxhydroben7o[1 Aldioxinyl and benzof1,3]dioxolyt | each monocychc and
blcychc heterocycle may optnonal]y be substituted with 1, 2 or3 substltuents,
each substituent independently selected from the group of halo, hydroxy, alkyl
alkyloxy, and Ar-carbony]

‘Het' is a monocyclic heterocy]ce selected from furanyl or thlenyl ora btcychc

' heterocycle selected from benzoﬁlranyl or benzothienyl; each monocychc and
bicyclic heterocycle may opuonally be substituted with 1,2 or 3 substituents,
each substituent independeritly selected from the growp of halo, atkyl and AI

halo isa substltuent selected from the group of ﬂuoro chloro, bromo and iodo; and

-haloalkyl isa s11a1ght or branched saturated hydrocarbon radical havmg 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; wherem one or

‘ more carbon atoms are substituted with one or miore halo atoms;
provided that the bacterial infection is other than 4 Mycobacterial infection, -

The present invention also concems a method of treating a bacterial infection in a
" mammal, in particular a warm-blooded mammal; more in particular a human,

comprising admmlstenng an effect:ve amiount of a compound of the invention to the
mammal. ' :

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

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

thereof wherein .
A isa phannaceutwally acceptable counter ion;”
R! “is hydrogen, halo, haloalkyl, cyano, hydroxy, Ar, Het, alkyl, alkyloxy,
alkylthio, alkyloxyalky], alkylthioatkyl, Ar-alkyl or dl(Ar)alkyl
P is an integer equalto 1,2,3 or4;
Rr? is hydrogen hydroxy, mercapto, alkyloxy, alkyloxyalkyloxy, alkylthio,
?\N/\!
' mono or di(alkyl)a_mino' or a radical of formula wherem Y is
; CHa, O, S, NH or N-alkyl ; | e
R® " is alkyl,-Ar, Ar-alkyl, Het or Het-alkyl;
q is an integer equal to zero; 1,2; 3 or4 ;
R*and R’  each independently are hydrogen, alkyl or benzyl;

R*and Rs together and including the N to which they are attached may form a radical

selected from the group of pymolidinyl, 2-pyrrolinyl, 3-pyrrolinyl,
pyrrolyl, imidazolidinyl, pyrazolidinyl, 2-imidazolinyl, 2-pyrazolmy1
imidazolyl, pyrazolyl, triazolyl, plpendmyl pyridinyl, piperazinyl,
pyridazinyl, pyrimidinyl; pyrazinyl, triazinyl, morpholinyl and
thiomorpholinyl, each of said rings may optionally be substituted with
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R
R

6

alkyl, halo, haloalkyl, hydroky, alkyloxy, amino, mono- or dialkylamino,
alkylthio, alkyloxyalkyl, 'alkylthioalkyl; Ar-alkyl or pyri‘rhidinyl;

is hydrogen, halo, haloalky}, hydroxy, A, alkyl, alkyloxy, alkylthio,
alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl ; or

" two vicinal R® rachcals may be taken together to form 2 bivalent radmal of formula

_-CH=CH-CH=CH-;" _ | .
is an integer equal to 1, 2,3,4015; o
_ is hydrogen, alkyl, Ar or Het ;
is h};drogen or alkyl; '
is oxo ; or o

REandR®  together form'the radical —CH-CH-N—

RIO' )

.. ‘alkyl

" is alkyl, alkylcarbornyl, Ar, Ar~a]ky1 Ar-carbonyl Het' -alkyl or
| Het -ca_rbonyl _
isa stralght or branched saturated hydrocarbon radical havmg from l 06
carbon atoms ; or is a cyclic saturated hydrocarbon radical havmg from 3 to 6
carbon atoms ; or is a cyclic saturated hydrocarbon radical havmg from3t0 6

" carbon atoms attached toa straight or branched saturated hydrocarbon radical

. havmg from 1to 6 carbon atoms ; wherein each’ ca:bon atom can be optlonally

substituted with hydroxy, alkyloxy or 0x0 o .

isa homocycle selected from the group of phenyl, naphthyl acenaphthyl
tetrahydronaphthyl each homocycle optmnally substituted with 1, 2 or 3
substitients, each substituent independently selected from the group of hydroxy,
halo, cyano, nitro, amino, mono- or dialkylamino, alkyl, haloalkyl, alkyloxy,

. haloalkyloxy, carboxyl, alkyloxycarbonyl ammoca:bonyl morpholinyl and

Het

Het'

mono- or dialkylaminocarbony! ; ,
is a monocyclic heterocycle selected from the group of N- phenoxyplperldmyl
piperidinyl, pyrrolyl pyrazolyl, umdazolyl furanyl, thlenyl oxazolyl, .
isoxazolyl, thiazolyl, isothiazolyl, pyridinyl; pyrimidinyl, pyrazmy] and
pyridazinyl; or a bicyclic heterocycle selected from the group of qumolmyl
qumoxalmyl indolyl, benzumdazolyl berizoxazolyl, benmsoxazolyl
benzothiazolyl, bennsothtazolyl ben70ﬁ1ranyl benzothienyl,

2 3-d1hydrobenzo[l ,/4]dioxinyl and benzo[1,3]dioxolyl ; each monocyclic and ‘

: bacychc hetetocycle may opuonally be substituted with 1, 2 or 3 substituents,
"each substituent independently selected from the group of halo, hyd:oxy, a]kyl,‘
_ alkyloxy, and Ar-carbonyl; ~ a

isa monocychc heterocylce selected from ﬁxranyl or thienyl; ora blcychc
heterocycle selected ftom benzoﬁlra.nyl or benzothienyl; each monacyclic and
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bicyclic heteracycle may optionally be substituted with 1, 2 or 3 substituents,

e'ac}i substituent independently selected from the gfo’up of halo, akkyl.and Ar;

~halo isa substltuent 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 2 cyclic saturated hydrocarbon radical having from 3 -

 to 6 carbon atoms or a cychc saturated hydrocarbon radical having from -
3 to 6 carbon atoms attached to a straight or branched saturated
hydrocarbon radical having from 1 to 6 carbon atoms; wherein one or
more carbon atoms are substituted with one ‘or more halo atoms;

_provided that when R is alkyl or benzyl, then R* and R5 are other than hydrogen; and
_ provided that the compound is other than :

tautomerism).

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

" 'The compounds according to Formula (fa) and (Ib) are interrelated in that e.g. a

compound aécording to Formula“(lb) with R® equal.to oxo is the tautomeric equivéleht ‘
of a compound according to Formula (Ta) with R? equal to hydroxy (keto enol-

-

In the framework of this apphcatlon alkyl is a straight or branched saturated
“hydrocarbon radical having from 1 to 6 carbon atoms ; or is a cyclic saturated -

hydrocarbon radical having from 3 to6 carbon atoms ; or is a cyclic saturated

- hydrocarbon radical having from 3 to 6 carbon atoms attached to.a straxght or branched .
. satirated hydrocarbon radical having from 1 to 6 carbon atorns ; wherein each carbon
- atom can be optionally substituted with hydroxy, alkyloxy or oxo:
Preferably, alkyl is methyl, ethyl or cyclohexylmethyl, more preferably methyl or ethyl.
_An interesting embodiment of alkyl in all definitions used herembefore or hereinafter is
N Cisalkyl which represents a straight or branched saturated hydroca.rbon radical having

from 1 to 6 carbon atoms suchas for example methyl, ethyl, propyl, 2-methyl-ethyl,
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pentyl, hexy! and the like. ‘A preferred subgroup of Cy.calkyl is Ciraalkyl which
represents 2 stratght or branched saturated hydfocarbon radical having from.1 to 4-
carbon atoms such as for example methyl, ethyl, propyl 2-methyl-ethyl and the hke

In the framework of this applic‘aﬁon, Arisa homocycle-seleqted from the group Qf'
phenyl, naphthyl, acena'phthyl,~ tetrahydronaphthyl, each optionally substituted with 1, 2
or 3 substituents, each substituent independently selected from the group of hydroxy,
halo, cyano, nitro, amino, mono- or dialkylamino, alkyl, haloalkyl, alkyloxy,
haloalkyloxy, carboxyl, alkyloxycarbonyl ammocarbony] morpholiny] and mono-or .
dialkylaminocarbonyl. Preferably, Ar is naphthyl or phenyl each opuonally
substituted with 1 or 2 halo substituents.

In the framework of this application, Het is a monocyclic;hetéirocyc]e selected ﬁonrfthe e
group ()f N- phenoxypiperidinyl piperidiny], pyrrolyl, pyrazolyl, imidazolyl, furanyl,

’thxenyl oxazolyl, 1soxazolyl thiazolyl, isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl

and pyndazmyl or a bicyclic heterocycle selécted from the group of quinolinyl,
quinoxalinyl, indolyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzothaazolyl,
benz:sothxazoly] benzofuranyl, benzothieny), 2,3-dihydrobenzo[1 4]dloxmyl and-

* benzo[1,3]dioxolyl ; each monocyclic and bicyclic heterocycle may optionally be

substituted with 1, 2 or 3 substituents, each substituent independently selected from the
group of halo, hydroxy, alkyl, alkyloxy and Ar-carbonyl. Preferably, Het is thienyl.

In the framework of ﬂﬁs.’applicatidri, halo is a substituent selected from the groupof -

~ fluoro, chloro, bromo and iodo and haloalkylis a straight or branched saturated

hydrocarbon radical having from 1 to 6 carbon atoins 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 radlcal having from 1 to 6 carbon atoms, wherein one or more carbon

atoms are substituted with one or more halo atoms, Preferably, halo is bromo, fluoro or
chloro and preferably, haloalkyl is polyhaloCi.galkyl which is defined as mono- or
polyhalosubstituted C:.salkyl, for example, methyl with one or more fluoro atoms, for
example, difluoromethyl or triflucromethyl, 1,1-difluoro-ethyl and the like. In case
more than one halo atom is attached to an alkyl group within the definition of haloaﬁkyl
or polyhaloC; salkyl, they may be the same or different. ‘

" In the definition of Het, it is meant to 1nclude all the possible isomeric forms of the

heterocycles, for instance, pyrrolyl compnses lH-pyrronI and 2H-pyrrolyl
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" phenyl ring to which they are attached a naphthy]

introduced usmg ion exchange resins.

9. i_’_ .

The Ar, Het or Het' listed in the definitions of the substituents of the compounds of . _
formula (I) (see for instance R?) as mentioned herembefore or hereinafter may be
attached to the remainder of the molecule of formula (Ia) or (Ib) through any ring

" carbon or heteroatom as appropriate, if not otherwise specified. Thus, for example,

when Het is imidazolyl, it may be 1-imidazolyl, 2-imidazolyl, 4-imidazolyl and the :
like. ~

‘Lines drawn from substituents into ring systerhs indicate that the bond may be attached

to any of the suitable ring atoms.

“When two vicinal R radlcals are taken together to form a bivalent radlca] of formula

—CH—CH-CH—CH- this means that the two vicinal R® radicals form together with the --

t

Pharmaceutically acceptable counterions (A‘) include chloro, bromo, ~iodo
trifluoroacetate, acetate, triflate, sulfate, sulfonate. T he counterion of choice can be

The N-oxide forms of the present compounds are meant to comprise the compounds of

. formula (Ta) or (Ib) wherein one or severa] tertlary nitrogen atoms are oxidized to the
- so-called N-oxide.

The combounds of formula (Ta) and (Ib) may be converted to the corresponding

- .N-oxide forms following art-known procedures for converting a trivalent nitrogen into

its N-oxide form. Said N-oxidation reaction may generally be carried out by reacting
the starting material of formula (I) with an appropriate organic or inorganic peroxide.
Appropriate 1 morgamc perox1des comprise, for example hydrogen peroxlde alkali
metal or earth alkaline metal perox1des, e.g. sodium peroxide, potassium peroxtde,

‘appropriate organic peroxides may comprise peroxy acids such as, for example, -

benzenecarboperoxoic acid or halo substituted benzenecarboperoxoic acid, e.g.

- 3-chlorobenzenecarboperoxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid,

allcylhyd;operoxides, e.g. t.butyl hydro-peroxide. Suitable solvents are, for example,
water, lower alcohols, e.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones,

e.g. 2-butanone, halogenated hydrocarbons eg dlchloromethane and mixtures of such

solvents,
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It will be appreciated that some of the compounds of formula (I) and their N-oxidesor -
tautomeric forms may contain one or more centres of chirality and exist as '

* stereochemically isomeric forms.

Compounds of either formula (fa) and (Ib) and some of the intermediate compounds
invariably have at least two stereogenic centers in then' structure whxch may lead to at
least 4 stereochemlcally dxfferent structures.

The term ¢ ‘stereochemically isomeric forms” as used hereinbefore or hereinafter defines
all the possible stereoisomeric forms which the compounds of formula (Ta) and (Ib),
and their N-oxides, addition salts or physiologically functional derivatives may -

: pos_séss. Unless otherwise mentioned or indicated, the chemical desigtfation of
* compounds denotes the mixture of all possible stereochemically isomeric forms, said

mixtures containing all diastereomers and enantiomers of the basic molecular structure,
In particular, stereogenic centers may have the R- or S-configuration; substituents on
bivalent cyclic (partially) saturated radicals may have either the cis- or trans-

" configuration. Compounds encompassing double bonds can have an E (entgegen) or Z
" (zusammen) -stereochemistry at said double bond. The terms cis, trans, R, S,EandZ°

are well known to a person. skilled in the art.
Stereochemically isomeric forms of the compounds of formula (Ia) and (Ib) are

obylously 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
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*,$*] indicates
centers of unlike chirality. For example, if the lowest-numbered chiral center in the
molecule has an§ configuration and the second center is R, the stereo descriptor would .
be specified as §-[R*:$*]. If “a” and “B” are used : the position of the highest priarity

'substituent on the asymmetric carbon atom in the ring system having the lowest ring

number, is arbitrarily always in the “a “a position of the mean plane determined by the

-ring system. The position of the highest priority substituent on the other asymmetric .

carbon atom in the ring system relative to the paosition of the highest priority substituent
on the reference atom is denominated “a”, if it is.on the same side of the mean plane
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detemuned by the ring system, or “{3” ifitis on the other side. of the mean plane
determined by the ring system. : '

When a specific stereoisomeric form is indicated, thrs means that sa1d form is
substantially ﬁ'ee, i.e. associated with less than 50 %, preferably less than 20 %, more
prefembly less than 10 %, even more preferably less than 5%, further preferably less '
than 2 % and most preferably less than 1 % of the other 1somer(s) Thus, when a

'compound of formula (D) is for mstance speclﬁed as (aS ‘BR), this means that the

~ compound is'substantially free of the (aK BS) isomer.j .

The compoonds of either formula (Ia) and (Ib) may be synthesized in the form of
racemic mixtures of enantiomers which can be separated from one another following

" art-known resolution procedures. The racemic compounds of elther formula (Ia) and .

(Ib) may be converted into the corresponding diastereomeric, salt forms by reaction
w1th a suitable chiral acid. Said diastereomeric salt forms are subsequently separated
for example, by selective or fractional crystallization and the enantiomers are liberated

' therefrom by alkali. An alternative manner of separating the enantiomeric forms of the

2 -
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compounds of either formula (Ia) and (Ib) involves liquid chromatography using a.
chiral stattonary phase Said puré steteochemically isomeric forms may also be denved
from the corresponding pure stereochemically isomeric forms of the appropnate
starting materials, provided that the reaction occurs stereospemﬁcally. Preferably ifa -
specific stereoisomer is desired, said compound will be synthesized by stereospecific
methods of preparauon These methods will advantageously employ enantiomerically -
pure starting materla]s ' ;

h The tautorhetic:forms of the compounds of either formula (Ia) and (Ib) are meant to

comprise those compounds of either formula (Ia) and (Ib) wherein e.g. an enol group is
converted info a keto group (keto-enol tautomerism).
The invention also comprises derivative coinp‘ounds (usually called "‘pro-drugs”) of the
pharmacologica]]y-active compounds according to the inw}ention which are degraded in-

Vivo to yleld the compounds accordmg to the invention. Pro-drugs are usually (but not :

always) of lower potency at the target receptor than the compounds to which they are -
degraded. Pro-drugs are parucularly useful when the desxred compound has chemical

or physical properties that make its administration dtfﬁcu]t or mefﬁment For example .
the desired compound may be only poorly so_luble, it may be poorly transported across
the mucosal epithelium, or it may have an undesirably short plasma half-life. Further -
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dlscussron on pro-dmgs may be found in Ste!la, V Tetal, “Prodrugs” Drug Delzvery
" Systems., 1985, 308 112-176 and Drugs, 1985, 29, pp. 455-473.

Pro-drugs forms of thq phannac_':ologically—active. compounds accqrding to the invention -
5  will generally be compounds according to either Formula (Ta) and (Ib), the _
pharmaceutically acceptable acid or base addition salts thereof, the stereochemlcally
isomeric forms thereof, the tautomeric forms thereof and the N- oxide forms thereof,
hawng an acid group which is esterified or arnidated. TIncluded in such esterified acid
groups are groups of the formula —COOR" where R" is a CH;alkyl phenyl, ben7yl or
10 one of the followmg groups :

'/ 'g‘QHz‘ iz_f

Amidated groups include groups of the forrnula — CONR'R?, wherein R” is H, ~ .

. ~ Cisalkyl, bhenyl or bénzyl and R* is —OH, I—i, Cisalkyl, phenyl or benzyl. -
s S . , - R .
 Compounds according to the invention having an amino group may be derivatised with

a’ketone or an aldehyde such as formaldehyde to form a Mannich base. Thxs base will |

hydrolyze with first order kinetics in aqueous solution. -

20 Whenever used herein, the term "compounds of formula (I2) or (Ib)" is meant to also -
inchide their N-oxidé forms, their tautomeric forms or their stereochemically isomeric
forms Of spec1a1 interest are those c0mpounds of formula (Ia) or (Ib) which are.

o stereochemlca]ly pure,

25 A first interesting embodlment of the present invention relates toa compound of
Formula (Ia-l) or (Ib-1) '
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. R®
a N-oxide thereof, a tautomeric form thereof or a stereochemically isomeric form
utotneric 101 ,
thereof, ' '

b4

5 A secongd interesting embodiment of the present invention relafes toa éompouhd of
Formula (fa-2) or (T6-2) |
o (3%
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a N-oxide thereof, a mutomenc form thereof or a stereochemlcally isomeric form
thereof. "

A third interesting embodiment of the present mventlon relates toa compound of -

Formula (Ia-3) or (Ib-3)
R

A (a9

A - (1b-3)

R8

. 2
aN- ox1de thereof, a tautomenc form thereof ora stereochemlca]ly 1somenc form -

thereof.

A fourth interesting embodiment reIates toa compound of formula (1a) or (Ib) or any
subgroup thereof as mentioned herembefore as mterestmg embodnment wherein the
compound has the followmg formula.

(R®)

(la)
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a N-oxide thereof, a tautomeric form thereof or a stereochemically isomeric form

thereof wherein

A
Rl

R
q

R6

R* and R®

is a pharmaceutically acceptable counter ion;

is hydrogen, halo, haloalkyl, cyano, hydroxy, Ar, Het, alkyl alkyloxy,

alkylthlo, alkyloxyalkyl, alkylthloalky] Ar-alkyl or dx(Ar)alkyl

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

is hydrogen, hydroxy, mercapto, alkyloxy, a]ky]oxya]kyloxy, alkylthlo,
‘ ?\N /\l .

mono or dl(allcyl)ammo or a radical of formula K/

wﬁerein Y is
CH_, O, SN'HorNalky] o

. ~ is alkyl, Ar, Ar-alkyl, Het or Het-alkyl;

is an integer equal to zero, 1,2,3 or4;
each independently are hydrogen, alkyl or benzy};

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,
pymrolyl, imidazolidinyl, pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl,
imidazolyl, pyrazoly), triazolyl, piperidinyl, pyridinyl, piperazinyl,
pyridazinyl, pyrimidinyl, pyraiinyl, {riazinyl, morpholinyl and
thiomorpholinyl, each of said rings may optionally be substituted with
alkyl, halo, haloalkyl, hydroxy, alkyloxy, amino, mono- or dialkylamino,
alkylthio, alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or pyrimidinyl; '

 is hydrogen, halo, haloalkyl, hydroxy, Ar, alky), alkyloxy, alkylthio,

alkyloxyalkyl alkylthioalkyl, Ar-alkyl or di(Ar)alkyl ; or

two vicinal R® radxcals may be taken together to form a bivalent radlcal of formula

T
R7
R8

-CH=CH-CH=CH- ;

is an integer equalto0 1,2,3,40r 5
is hydrogen, alkyl, Ar or Het ;

is hydrogen or alkyl ; '
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isoxo;
" is'alkyl, alkylcarbonyl Ar Ar-a}kyl Ar-carbonyl Het —alkyI or
Het -ca:bonyl

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

Het

Het' -
' heterocycle selected from benzofuranyl or benzothxenyl each monocychc and -

halo

carbon atoms ; or is.a cyclic saturated hydrocarbon radical having from 3.to 6- o

carbon atoms ; or is a cyclic saturated hydrocarbon radical having from 3 to 6

. carbon atoms attached to a straight or branched saturated hydrocarbon radlcal )
havmg from 1 to 6 carbon atoms ; wherein each carbon atom can be optlonally .

substltuted with hydroxy, alkyloxy 0r 0X0 ;

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

substituents, each substituent independently selected from the group of hydroxy,
halo, cyano, nitro, antino, mono- or dialkylamino, alkyl, haloalkyl, alkyloxy,

-haloalkyloxy, carboxyl alkyloxycarbonyl, ammocarbonyl moxpholmyl and

moro- or dialkylaminocarbonyl ; .

is a monocyclic heterocycle selected from the group of N- phenoxyplpendmyl
plpendmy] pyrrolyl pyrazolyl, imidazolyl, furanyl, thienyl, oxazolyl,
lsoxazolyl thiazolyl, isothiazolyl, pyridinyl, pyriniidinyl, pyrazinyl and
pyridazinyl; or a bicyclic heterocycle selected from the group of quinolinyl,

‘ quinoxalinyl, indolyl, benznmdazolyl benzoxazolyl benz:soxazolyl
" benzothiazolyl, benzisothiazolyl, benzofuranyl, ben7othlenyl . .
2,3-dihydrobenzo[1,4]dioxinyl and benzo[1,3]dioxolyl ; each mohz)dyclic and

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

each substituent independently selected from the group of halo; hydroxy, alkyl, :

alkyloxy, and Ar-carbonyl;
is'a monocyclic heterocylce selected from furany! or thlenyl or-a bicyclic

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

~each substituent independently selected from the group ‘of halo, alkyl and Ar;

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

ha]oalkyl . is'astraight or branched saturated hydrocarbon radical having from 1 to

- 6 carbon atoms or a cyclic saturated hydrocarbon radical havmg from3 -

" to 6 carbon atoms or a cyclic saturated hydrocaxbon radical havmg from
3 10 6 carbon atoms attached to a straight or branched saturated
hydrocarbon radical havmg from 1 t0'6 carbon atoms; wherein one or
more carbon atoms are substituted with one or more halo -atoxris;

-
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optionally provided that when R'” js alkyl or benzyl, then R* and R® aré other than
" hydrogen; and ' ' :
optlonally prov1ded that the compound is other than-

a N-oxlde thereof, a tautomeric form thereof ora stereochemlca]ly isomeric form
thereof '

'A fifth interesting embodiment relates toa compound of' formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as mterestlng embod:ment wherein

A" isiodo;’

R' . is hydrogen, halo, cyano Ar, Het, alkyl, and alkyloxy ;
p is an mteger equal to 1, 2, 3 or 4 ; in particular 1 or 2;
R? - is hydrogen, hydroxy, alkyloxy, alkyloxyalkyloxy’, alkylthlo ora radlcal of

By

- formula Y Wwherein Y is O ; R ‘ ‘ .
R’ . isalkyl, Ar, Ar-alkyl or Het ;
q is an integer equal to zero, 1, 2,0r3;
R*andR®>  each independently.are hydrogen alkyl or benzyl b
"R - ishydrogen, halo or alkyl ; or
" two vicinal. R® radicals may be taken together to form a bivalent radical of formula
-CH=CH-CH~=CH- ; .
ro .. is an integer equal to 1;
R " . is hydrogen ;
R® _ is hydrogen or alkyl ;
R . is oxo ; or

25

" R*andR® - together form the radical ~CH=CH-N=; |

R is alkyl, in particular Cy.salkyl;

: alkyl is 2 straight or branched saturated hydrocarbon radlcal havmg from 1 to 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
o
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havmg from 1106 carbon atoms ; wherem each carbon atom can be opnonally ‘
substituted with hydroxy H

. Ar  isa homocycle selected from the group of phenyl naphthyl acenaphthyl and.

tetrahydronaphthyl; each homocycle optionally substituted with 1, 2 or 3
substituents, each substituent independently Selectod‘from the group of halo,
haloalkyl, cyano, alkyloxy and morpholinyl ; T '

" Het isa monocyclic heterocycle selected from the group of N-phenoxyplpenmnyl
© - piperidinyl, furanyl, thienyl, pyridinyl and. pynmldmyl or a bicyclic heterocycle

selected from the group of ben7oth1enyl 2 3-d1hydroben7o[l ,4]dioxinyl and
" benzo[l, 3]dloxoly1 each monocychc and bicyclic heterocycle may opnonally
" be substituted with 1, 2 or 3 alkyl or Ar-carbonyl substituents ; and
halo is a substituent selected from the group of fluoro, chloro and bromo.
A sixth interesting embodiment relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as interesting émbodiment wherein R'is
hydrogen, halo, Ar, alkyl or alkyloxy, preferably, R'is halo, more preferably, R'is

- bromo.

20

25

30
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" A seventh mterestmg embodlment relates toa compound of formula (Ia) or (Ib) or any -

subgroup thereof as mentioned héreinbefore as interesting embodiment wherein p is
equal to 1; preferably wherein p is equal to'1 and R' is other than hydrogen.
Preferably, the R substltuent is placed in posmon 5, 6 or 7 of the quinoline nng, more
preferably in position 6. | .

“An eighth iﬁteresting embodiment relates to a compound of formula (fa) or (Ib) or any

subgroup thereof as mentioned hereinbefore as mterestmg embodunent wherein R? is
hydrogen alkyloxy or alkylthlo preferably, R? is- alkyloxy, in particular Ciqalkyloxy,

" more in particular methyloxy; or alkylthio, in partlcular Ci4alkylthio, more in

particular methylthio; more preferably, R? is alkyloxy, in particular C;4alkyloxy, more -
in particular methyloxy. '

A ninth interesting embodiment relates to a compound of formula (Ia) or (Ib)\or arly
subgroup thereof as mentioned hereinbefore as interesting embodiment wherein R® is -
Het, Ar or Ar-alkyl, each opt;onally substituted with 1 or 2 subsutuents, 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

~
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is naphthyl phenyl naphthyIQ salkyl or phenylC 4alkyl, each optlonally substltuted
-with halo, preferably 3-fluoro; more preferably, R is naphthyl, phenyl or ‘
phenleMalkyl preferred, R3 is naphthyl phenyl or phenylethyl

A tenth interesting embodiment relates to a compound of~f6rmula' (T2) or (Ib) or any
'subgroup thereof as mentioned hereinbefore as interesting embodiment wherem q is .
equal tol,2or3; preferably, q-is equal to 3. ‘

An el_eventh interesting embodiment relates to a compound of formula (Ia) or (Tb) or
any subgroup thereof as mentioned hereinbefore as interesting embodiment wherein_R4
and R’ each independently are hydrogen or alkyl, in particular hydrogen or C, salkyl;

‘ preferably C, 4a1k'yl; most preferably methyl or ethyl. :

. A twelfth interesting embodiment relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as mterestmg embodiment wherein R" and |
R’ together and including the N to WhiCh they are attached may form a radical selected o
from the group of pyrrolidinyl, 2-pyrrolinyl, 3-pyrrolinyl, pynolyl 1m1dazohd1nyl,

pyrazolidinyl, 2-1mldayolmyl 2-pyrazolinyl, 1mldazolyl pyrazolyl friazolyl,

' piperidinyl, pyridiny], plperazmyl pyridazinyl, pymmdmyl pyrazmyl triazinyl, .
morpholinyl and thiomorpholinyl, each of said rings may optlonally be substituted with
‘alkyl, halo, halodlkyl, hydroxy, alkyloxy, amino, mono- or -dialkylamino, alkylthio, -

_ alkyloxyalkyl, elkylthioallcyl, Ar-alkyl or pyrimidinyl; preferably R* and R’ together

" and including the N to which they are attached may form a radical selected from the
group of piperidiny], morphelinyl_or piperazinyl, each of said rings may optionally be
substituted with alkyl or Ar-alkyl; or R* and R’ fogether and including the N to which
they are attached may form a radical selected from imidazoly! or piperidinyl.

A thirteenth mterestmg embodiment relates toa compound of formula (Ia) or (Ib) or . '

any subgroup thereof as mentioned herembefore as mterestmg embodJment wherein R®

is hydrogen, alkyl or halo; preferably, R6 is hydmgen or halo; more preferably, Réis ..
- hydrogen.

A foizneenthlinteresting embodiment relates toa cdlnpound of formula.(la)ior (Ib) or
-any subgroup thereof as mentxoned hereinbefore as mterestmg embodiment wherem ris
lor2; preferably risl. '
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A fifteenth interesting embodiment relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as interesting embodlment wherein R is
hydrogen or methyl; preferably R’ is hiydrogen.

A sixteenth interesting embodiment relates to a compound of formula (Ta) or (Ib) or en_y
subgroup thereof as mentioned hereinbefore as interesting embodiment wherein, for
compounds according to Formula (Ib) only, R%is alkyl preferably methyI and R? is.

' oxygen

A seventeenth interesting embodiment relates to a compound of formula (Ia) or (Ib)or  ~

any subgroup thereof as mentioned hereinbefore as interesting embodlment wherein
R'is alkyl; preferab]y Cmalky] more preferably C1 4a1kyl '

"An eighteenth interesting embodiment relates to a compound of formula (Ia) or (Ib) or
_any subgroup thereof as mentioned herembefore as mterestmg embodiment wherein A

is chloro, bromo, iodo, tnﬂuoroacetate, acetate, tnﬂate, sulfate, sulfonate; preferably

* chloro, bromo or iodo, more preferably iodo.

A nineteenth interesting embodiment relates to a compound of formula (fa) or (Ib) or
* any subgroup thereof as mentioned hereinbefore as interesting embodiment wherein the

compound is a compound according to formula (fa).

A twentieth interesting embodiment relates to a compound of formula (Ta) or (Ib) or
" any subgroup thereof as mentioned hereinbefore as interesting embodiment wherein

one or more, preferably all, of the followmg definitions apply :
R'is hajo in particular bromao; ) . .
p = 1 . . ’ F . B

. R% is alkyloxy, in particular C4alkyloxy, more in partlcular methoxy; or alkylthlo in

particular Cy4alkylthio, more in particular methylthio;
R? is naphthyl; phenyl; phenylethyl of Het, in particular thlenyI
q =1,2ar3;

R* and R cach independently are a]kyl in particular Cyqalkyl; or R? and R® together
and including the N to which they are attached may form a radical selected from
inﬁdazo_lyl or piperidinyl; ' '

R® is hydrogen or halo;
risequalto 1; -
R’ is hydrogen,;
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19 js alkyl, in particular C; salkyl, more in particular C; salkyl.

A twenty first interesting einbodiment is the use of a compeund of formuia (Ta) or (Ib)
or any subgroup thereof as mentioned hereinbefore as ‘interesting embodiment for the
manufacture of a medlcament for the treatment: of an 1nfect10n witha gram-positive
and/or a gram—negatwe bacterium.

A twenty second mterestmg embodiment is the use of a' compound of formula (Ia) or
. (Ib) or any subgroup thereof as mentioned hereinbefore as interesting embodiment for

" the manufacture.of a medlcament for the treatment of an infection with a gram—posmve

bacterlum ’

- A twenty third interesting embodiment is the use of the compounds of formula (ia) or

(Ib)-or any subgroup thereof as mentioned hereinbefore as interesting embodiment for
the manufacture of 2 medicament for the treatment. of an infection with a gram-negatnve '
bactenum ‘

A twenty fourth interestihg embodiment is the use of a compound of formula (Ia) or
" (Ib) or any subgroup thereof as mentioned hereinbefore as interesting embodiment for
20

_the manufacture of 2 medicament for the treatment of a bacterial infection wherein the
compound of formula (Ia) or (Ib) has a ICsy < 15 ul/ml against at ]east "one bacterium,

. _in particular a gram-positive bacetrium, preferably a ICgp <10 ul/ml, more preferably a

ICs0 < 5 u/m; the ICgo value being determined as described heremafter

Preferably, in the compounds of formula (1) and (Ib) or any y subgroup thereof as
mentioned herelnbefore as mterestmg embod1ment, the term “alkyl” represents

' Cu,alkyl more preferably Cy 4alkyl. -

~ Preferred compounds are selected from the foHowigg:
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. a N-oxide thereof or a stereochemically isomeric form thereof.

 Bspecially preferred compounds are selected from compound 121, 102, 103, 10, A, E, °

KandR (see the Tables herembelow) a N-ox1de thereof, a tautomeric form thereof ora -
stereochemlcally isomeric form thereof. :

: The present invention aIso relates to compounds A to C and E to U, a N-oxide thereof

ora stereochemlcally isomeric form thereof, in pamcular to compounds A,E, K and R

ora stereochemtcally isomeric form thereof. .
i

The compounds of formula (I) canbe prepared according to the methods descnbed in

. WO 2004/011436, which is incorporated herein by reference.

In general the compounds according to the invention can be prepared by a successwn
of steps, each of which is lcnown to the skilled person.

In particular, compounds of formula (Ia) or (Ib) can be prepm.-ed' by reacting-an

intermediate of" formu]a (Ii-a) respecnvely (II-b) with an intermediate of formula (Iﬁ)

in the presence ofa smtable solvent, such as for example acetone.
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© (IMb) :
Intermediates according to formula (II-a) can be prepared by reacting an intermediate
compound of formula (IV) with an intermediate compound of formula (V) according to
the followmg reaction scheme (1)

5 : T ‘Scheme 1

R°)

' - (CH - R4
" R3 ( 4 2)Q‘\N:Rs___.). “.(“-3)

V)

(v)

using nBuLi in a mixture of diisopropyl amine and tetrahydrofuran, wherein all

variables are defined as in formula (Ta). Stirring may enhance ihe rate of the reaction.

The reaction may conveniently be carried out at a temperature ranging between'—20 and
0 -70°C. . .

The same reacuon procedu:e can be used to synthesize 1ntermed1ates of formula (1I-b).

The starting materials and the intermediate compounds of formula (IV) and (V) are
compounds that are either commercially available or may be prepared according to -

15  conventional reaction 'procedures generally known in the art. For example, -
intermediate compounds of formula (IV-a) or (IV-b) may be prepa:ed according to the
foIIowmg reactlon scheme (2):
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(IV-b)

‘ wherem all variables are defined as in formula (Ia) Reacnon scheme (2) compnses
step (a) in which an appropriately substituted aniline is reacted with an appropnate .
acylchloride such as 3-phenylpropionyl chloride, 3-ﬂuorobenzenepropxonyl chloride or
p~chlorobenzeneproplonyl chloride, in the presénce of a suitable base, such as

" triethylamine and a suitable reaction-inert solvent, such as methylene chloride or ‘
ethylene dichloride. The reaction may conveniently be carried out at a temperature

~ ranging between room tenmerature and reflux temperature In a next step (b) the
adduct obtained in step (a) is reacted with phosphoryl chloride (POClL ) in thie presence .
-of N,N-dnnemylformannde (Vllsmeler-Haack formylation followed by cyclization).
The reaction may conveniently be carried out at a temperature ranging between room

- temperature and reflux temperature. In a next step (c-l), a specific R%-group, wherem
R? i for example a C, salkyloxy radical is introduced by reacting the mtermedxate
compound obtained in step (b) with a "0-C,ealkyl in the presence of a suitable solvent
such as for example HO-C, ;,alkyl The intermediate compound obtained in step (b)
can also be converted into an intermediate compound wherein R? is for example a
‘Ciealkylthio radical by reaction with S=C(NH>); in the presence of 2 suitable solvent,
such as for example an alcohol, e.g. ethanol (step (c-2)) followed by reaction with
Cwalkyl-l in the presence of a suitable base, such as for example K2C03 and a suitable
solvent, such as for example 2-propanone. '
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- Intermediate cbmpounds accofdiﬁg to formula (TV-c) may be prepared according to the

following reaction scheme (3), wherein in a first step (a).an optionally substituted
indole-2,3-dione is reacted with an optionally substituted 3-phenylpropionaldehyde in
the presence of a suitable base such as sodium hydroxide (Pfitzinger reaction), after -

“which the carboxylic acid compound is decarboxylated in a next step (b) at high

temperature in the presence of a suitable reaction-inest solvent such as diphenylether. .

Scheme 3

{iv-c) - -

It is evident that in the foregoing and in the following reactions, the reaction products

may be isolated from the reaction medium and, if necessary, further purified according
to methodologies generally known in the art, such as extraction, crystallization and
chromatography. It is further evident that reaction products that exist in more than one

* enantiomeric form, may be isolated from their mixture by known techniques, in

particular preparative chromatography, such as prepatﬁtive HPLC. Typically,
compounds of formula (1a) or (Ib) may be separated into their isomeric forms{ :

The intermediate compounds of fori_nula (V) are compounds that are either
commercially available or may be prepared according to conventional reaction’
procedures generally known in the art. For example, intermediate compounds of
formula (V) may be prepared according to the following feaction.scheme' 4):
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"Reaction scheme (4) corﬁprises step (a) in which R3, in particular an appropriately - :
_ substituted Ar, more in pa:tlcular an appropnately substituted phenyl, is reacted by

Friedel-Craft reaction with an appropriate acylchloride such as 3- chloroproplonyl

" chloride or, 4-chlorobutyryl chloride, in the presence of a suitable Lewis acid, such as

for example AICl, FeCly, SnCl, T1C14 or ZnCh and a suitable reactxon-lnert solvent .
such as methylene chloride or ethy]ene dichloride. The reaction may conveniently be

carried out at a temperature rangmg between room temperature and reflux temperature

In a next step (b) an amino group (-NR*R%) is introduced by reacting the intermediate
compound obtained in step (2) with a primary or secoqdary amine (HNR“RS). |

“In general bacterial pathogens may be class1ﬁed as etther gram—pos1t1ve or gram-

negatwe pathogens. Antibiotic compounds w1th activity-against both gram positive -
and gram-negative pathogens are generally regarded as having a broad spectrum of
activity. The compounds of the present invention are regarded as active against gram- L

- positi{'le and/or gram-negative bacterial pathogens. In particular, the present

20

25

30

compounds are active against at least one gram-positive bacterium, preferably agamst
several gram-positive bacteria, more prefemb!y against one or more gram-pos1t1ve o
bacteria and/or one or more gram- negatlve bactena ' a

The present compounds have bactericidal or‘bacteriostatiq activity.

Fkamples of grm-positive and gram-tiegative aerobic and anaerobic bacteria, include
Staphylococci, for example S. aureus; Enterococci, for example £. faecahs,

o 'Sueptococcl, for example S. pneumoniae, S. mutans, S pyogens; Bacilli, for example .

Bacillus subtilis; Listeria, for example Lzstena monocytogenes, Haemophilus; for
example H. influenza; Moraxella, for exa.mple M. catarrhalis; Pseudomonas, for

example Pseudomonas aeruginosa; and Eschérichia, for example E. coli.

Gram-positive pathogens, for example Staphylococci, Enterococci and Streptococcl are.
particularly 1mpommt 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 strains are methicillin resistant Staplgalocoqcus aureus .
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(MRSA), methicillin resistant coagulase negative staphylococci (MRCNS), penicillin
resistant Streptococcus pneumoniae and multiple resistant Enterococcus faecium.”

The'compounds of the present invention also show activity against rosistat_lt bacterial

strains.

The compounds of the present invention are especially active against Staphylococcus

- aureus, including resistant Staphylococcus aureus such as for example methicillin

resistant Staphjzlococcus aureus (MRSA), and Streptococcus pneumon'{ae, in particular
against Staphylacoccus aureus. :

‘In parttcular the compounds of the present mventlon are attive on those bactena of
_ which the- ‘viability depends on proper functioning of FIFO ATP synthase Without

being bound to any theory, it is taught that the a.ctwuy of the present compounds lies in .
inhibition of the FIFO ATP synthase, in parlmular the inhibition of the FO complex of
the F1FQ ATP synthase, more in pattxculax the inhibition of subunit ¢ of the F0
complex of the F1F0Q ATP synthase, leading to killing of the bacteria by depletion of
the celtular ATP levels of the bactena

Whenever used hereinbefore or hereinaﬁer that the compounds can treat a bacterial

' mfectlon it is meant that the compounds can treat an infection wuth one or. more |

bacterlal strains,

"~ Whenever used herembefore or heremafter, that the bacterial lnfectlon is other than a

Mycobacterial infection it is meant that the bacterial 1nfect10n is. other than an mfectlon '
with one or more Mycobactena straing,

' The exact dosage -and frequency of adm1mstranon of the present compounds depends

on the particular compound of formula (Ia) or (Ib) used, the particular condition bemg '
treated, the severity of the condition bemg treated, the age, weight, gender, diet, time of
édministration and general physical condition of the particular patient, the mode of
administration as well as other medication the individual may be taking, as is well

~ known to those skilled in the art. Furthennore it is evident that the effective daily

amount may be lowered or increased depending on the response of the treated subject
and/or dependmg on the evaluation of the phySIclan prescnblng the-cornpounds of the
instant mventmn
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The compound of the present invention may be administéred in a pharmaceutically
acceptable form optionally in 2 pharmaceutically acceptable carrier. The compounds
and compositions comprising the compounds can be administered by routes such as
topically, locally of systemically. Systemic application includes any method of

5 mtroducmg the compound into the nssues of'the body, e.g., mtratheca] epidural,
intramuscular, transdermal, mtravenous, intraperitoneal, subcutaneous, sub]mgua]
rectal, and oral administration. The specific dosage of antlbactenal to be administered;
as well as the duration of treatment, may be adjusted as needed.

10 - Bacterial infections which'may be treated by the present compounds include, for -
example, central nervous system infections, external ear infections, infections of the
middle ear, such as acute otitis media, infections of the cranial sinuses, eye infections,

- infections of the oral cavity, such as infections of the teeth, gums and inuoosa, upper.

_ respiratory tract infections, lower respiratory tract infections, genitourinary-infections,
15 gastrointestinal infectioris, gynecological infections, septicemia, bone and joint
infections, skin and skin structure infections, bacterial etidocarditis, burns, antibacterial ’

. prophylaxis of surgery, and antibacterial prophylaxis in immunosuppréssed patients,
such as pétients receiving cancer oheinotherapy, or organ transplant patients.

20 Given the fact that the compounds of formula (Ia) or (Ib) aré active against bacterial -
~ infections, the present compounds may be combined with other antibacterial agents in
order to eﬁ‘ectlvely combat bacterial infections.

Therefore the present invention also relates to a;combination of (a) a compound of
25  formula (Ia) or (Ib), and (b) one or more other antibacterial agents prowded that the one
’ or more other antibacterial agents are other than antimycobacterial agents.

The present invention also relates to a combination of (a) a comnpound of formula (Ia)
_or (Ib), and (b) one or more other antibacterial agents provided that the one or more
30  other antlbacterla] agents are other than antimycobacterial agents, for use asa
medtclne ’

A phannaceutlcal composition compnsmg a phannaceutlcally acceptable carrier and,

- asactive ingredient, a therapeutwally effective amount of (a) a compound of formula’

© 35 (Ia) or (Ib), and (b) one or more other antibacterial agents prowded that the one or more
‘other antlbactenal agents are other than antlmycobactenal agents is also compnsed by
the,present invention.

~
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The present invention also relates to the use of a combination or pharmaceutical

" composition as defined above for the treatment of a bacterial infection or for the

manufacture of a medicament for the treatment-of a bacterial infection.

The present pharmaceuttcal composmon may have various pharmaceutxcal forms for
administration purposes. As appropriate compositions there may be cited all
compositions usually employed for systemically administering drugs. To prepare the
pharmaceutlcal compositions of this invention, an effective amount of the partlcu]ar
compounds op'nonally in addition salt form, as the active ingredient is combined in
intimate-admixture with a pharmaceutically acceptab]c carrier, which carrier may take a
wide variety of forms dependmg on the form of preparanon desired for administration.
These pharmaceutical coinposiiions are desirable in unitary dosage form suitable, in -
particular, for administration orally or by parenteral injection. For exaﬁple, in .
preparing the compositions in oral dosage form, any of the usual pharmaceutical media
- may be employed such as, for example, water, glycols, oils, alcohols and the like in the
case of oral liquid preparations such as suspensions, syrups, elixirs; emulsions and
soluﬁons; or solid carriers such as starches, sugars, kaolin, diluents, ]ubricants, binders,
disintegrating agents and the like in the case of powders, pills, capsules and tablets. -
Because of their ease in administration, tabléts anid capsules represent the most _
-advantageous oral unit' doéage forms in which case solid pharmaceutical carriers are
obviously employed. For parenteral composmons, the carrier will usually comprise
sterile water, at least in large part, though other mgred:ents, for example, to aid -
solubility, may be included. Injectable solutions, for example, may be prepared in
which the carrier comprises saline solution, glucose solution or a mixture of saline and
glucose solution. Injectable suspensions may also be prepared in which case -
appropnate hquad carriers, suspending agents and the like may be employed. Also
included are solid form preparatxons which are mtended fobe converted shortly before"

C A

use, to hquld form prepaxattons

Depending on the mode of adminisu'étion, the pharmaceutical composition wﬂl

' prefera‘oly comprise from 0.05 to 99 % by weight, more preferébly 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
being based on the total composition.
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The weight to weight ratio’s of the compound of formula (Ia) 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 (a) or (Ib) and the other antibacterial
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 1ak§i1g, as is well known to those s_killed in the art, .
Furthermore, it is evident that the effective daily amount may be lowered or inéreased
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 (Ta) or (Ib) and the one or more other antibacterial agents
may be combined in a single preparation or they may be formulated in separate
prepamﬁons 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 é'combined preparation for simultaneous, separate or

-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,
emulsifying agent, viscosity-regulating agent, surfactant, preservative, flavouring or
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
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, suppos:tones,
injectable solutions or suspensions and the like, and segregated multiples thereof, ,
The daily dosage of the compound according to the invention will, of course, vary with
the compound employed, the mode of zidminiétraﬁbn, the treatment desired and the

_bacterial disease indicated.
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The other antibacterial agents which may be combined with the compounds of formula
(I) are antibacterial agents known in the art. The other antibacterial agents comprise
antibiotics of the B-lacta:h group such as natural penicillins, semisynthetic penicillins,
natural cephalosporins, semisynthetic cephalosporins, cephamyeins, 1-oxacephems,
clavulanic acids, penems, carbapenems, nocardicins, monobactams; tetmcyclines,‘ ‘

- anhydrotetracyclines, anthracyclines; aminoglycosides; nucleosides such as

" N-nucleosides, C-nucleosides, carbocyclic nucleosides, blasticidin S; macrohdes such

as l2-membered ring macro]zdes, 14-membered ring macrolides, 16-membered ring -

" macrolides; ansamycins; peptldcs such as bleomycins, gramicidins, polymyxins,

bacitracins, large ring peptide antibiotics containing lactone linkages, actmomycms
amphomycin, capreomycm distamycin, endumcldms, mlkamycm, neocarzinostatin,
stendomycin, viomycin, v1rgm1amycm cycloheximide; cycloserme varlotm, ‘
sarkomycin A; novobiocin; gnseoﬁzlvm chlora.mphemcol mitomycins; fumagillin;

. monensins; pyrrolnitrin; fosfomycin; fusidic acid; D-(p-hydmxyphenyl)glycme

D-phenylglycme, enediynes. .

~~Spec1ﬁc antibiotics which may be combined w1th the present compounds of formu]a' .
. (Ia) or (Ib) are for example benzylpenicillin (potassium, procaine, benzathme) ‘

phenoxymethylpemcﬂlm (potassium), phenethicillin potassium, propxcxllm
carbenicillin (dlsodlum phenyl sodium, indanyl sodium), sulbenicillin, ticarcillin

. disodium, methicillin sodium, oxacillin sodium, cloxacillin sodium, dicloxacillin,

flucloxacillin, “ampicillin, mezlocillin, plpemclllm sodzum, amoxicillin, ciclacillin,

‘ _ Ahectacﬂlm, sulbactam sodium, talampicillin hydroch]onde bacampicillin
‘hydrochloride, plvmecﬂlmam, cephalexm cefaclor, cephaloglycin, cefadroxil, -

cephradine, cefroxadme cephapmn sodium, cephalothm sodium, cephacemle sodmm,

. cefsulodin sodlum cephalondme cefatrizine, cefoperazone, sodium, cefamandole,

35

vefotlam hydrochlonde, cefazolin sodium, ceftizoxime sodium, cefotaxime sodium,
cefmenomme hydrochloride, cefuroxime, cefiriaxone sodmm ceftazidime, cefoxitin,
ceﬁnetazole cefotetan, latamoxef clavulanic acid, 1m1penem aztreonam, tetracyclme,
chlortetracyclme hydrochloride, demethylchlortetracyc[me, oxytetracychne, o
methacyclme doxycycline, rolitetracycline, minocycline, daunorubicin hydrochlonde, o
doxorublcm, aclarubicin, kanamycin sulfate, bekanamycin, tobramycm, gentamycin
sulfate, dibekacin, amikacin, micronomicin, ribostamycin, nedmycin sulfate,
paromomydin sulfate, streptomycin sulfate, dihydrostreptomycin, destomycin A,
hygromycin B, apramycin, sisomicin, netilmicin sulfate, spectinomycin hydrochloride, "
astromicin sulfate, validamycin, kasugamycin, polyoxin, blasticidin S, erythrqmycih,

erythromycin estolate, oleandomycin phosphate, tracetyloleandomycin, kitasamycin,
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josamycin, spiramyecin, tylosin, ivermectin, midecamycin, bleomycin sulfate,
peplomycin sulfate, gramicidin 8, polymyxin B, bacitracin, colistin sulfate, -
colistinmethanesulfonate sodium, enramycin, mikamycin, virginjamycin, capreomycin

- sulfate, vioinycin; enviomycin,'vancomycin, actinomycin D, neocarzinostatin, bestatiq, ﬁ
‘pepstatin, monensin, lasalocid, salinomycin, amphotericin B, nystatin natamycin,

trichomycin, mithramycin, lincomycin, clindamycin, clindamycin palmitate
hydrochlonde, flavophospholipol, cycloserme, pecilocin, griseofulvin,

- chloramphienicol, chloramphenicol palmitate, mxtomycm C, pyrrolmtrm fosfomycm
- fusidic acid, bicozamycin, tiamulin, siccanin.

EXPERIMENTAL PART

Of some compounds the absolute stereochemical .configuration of the stereogenic .
carbon atom(s) therein was not expenmentally determined. In those cases the-

' stereochemlcally isomeric form which was first rsolated is designated as “A” and the

second as “B”, without further reference to the actual stereochemical configuration.
However, said “A” and “B” isomeric forms can be unambiguously characterized by a
person skilled in the art, using art-known methods such as, for example, X-ray -

- diffraction. .
“In case “A” and “B” are steremsomenc mlxtures they can be further separated
- whereby the respectlve first fractions isolated are des1gnated “Al™ respectlvely “B 1"

and the second as “A2” respectwely “B2”, without further reference to the actual

stereochemma] configuration. However, said “AL?, “A27 and “B1”, “B2” isomeric .-

forms can be unambiguously characterized by a person skilled in the art, usmg art-
known methods such as, for example, X-ray diffraction. :
For some of the compounds stereochemical configurations are indicated in the
structures. The configurations are relative conﬁguratlons mdlcatmg that the groups
concerned are located in the same or opposue plane of the molecule

\ \ = same plane, \ "/,,/ = opposite plane

. ) )

The preseht compounds whieh are also described in WO 2004/011436 bear the same

compound number as in WO 2004{01 14:36, The Ex. Nr. in the below Tables and in the
synthesis protocols herein below refer to the Example numbers of WO 2004/01.1436 -

" indicating according to which protocol the compounds were prepared.

~



S,
T0F Ll iR |

33.

" Synthesis of comnounds A, B and C

A solution of compound 15 of WO 2004/01 1436 (prepared according to B7) (0.1g, 0.18

o mmol) and ethyl iodide (0.02 ml, 0.19 mmol) in acetone (2 ml) was stirred at 60°C for
5 12 hours. The solvent was evaporated and the residue was crystallized from
diisopropyether' and;acetone. Yield : 0.02 g of compound A (diastereoisomer B)
(16 %, mp=244°C).
Compound B (diastereoisomer A)was prepared according% the above protocol but
10 starting from compound 14 of wO 2004/01 1436 (prepared accordmg to B7).
" Yield: 71 %, mp—204°C ~ :

Compound C (diastereoisomer B) was prep'ared according to the above protocol
starting from compound 15 of WO 2004/011436 (prepared according to B7) and -
15  reacting this compound 15 with butyl iodide. Yield : 50 %, mp=182°C.

’ Smthesw of compounds Eand F .
A solution of compound 95 (0.1 g, 0.187 mmol) of WO 2004/011436 (prepared

according to Bl) and methyl iodide (0.02 ml, 0.281 mmol) in acetone (2 m!) was stirred
20 ~ at room temperature for 3 hours. The solvent was evaporated and the residue was

' crystallized from dnsopropyether Yleld 0.115 g of compound E (dxasteremsomer A)
(91 %, mp>250°C). o ‘

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

Smthesw of compound G .
Compound G was prepared according to the foﬂowmg scheme

[
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* Compound G (B)

Synthesis of intermediate compound 1 ‘ ‘
. Intermediate comporind 1 was prepared in the same way as intermediate compound 12
~ of WO 2004/011436 (accordmg to A8) with 4-chlorobutyrylchlor1de The residue
5 (70 7 &) was purified by column chromatography over silica gel (eluent:
o Cyc]ohexane/AcOFt 70:30; 20-45 pm). Two fractions (F1 and F2) were collected and
the solvent was evaporated F1: 45.5 g of intermediate compound 1 (vield = 63 %).

.- Synthesis of mtermedzate compound 2 :

10 A solution of intermediate compOund 1 (2 g, 0.0086 mol), dnmethylamme

L hydrochlonde (1.4 g, 0.0172 mol) ‘and potassnum 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;OH/NH,OH; 93/7/0.5; 20-45 pum) yleldmg ig of mtermedmte compound 2

15 asan oil (yield = =49 %) ' LT

Synthesis of intermediate compourzd 3 :

nBuLi 1.6M (3.3 ml, 0.0024 mol) was added slowly at —20°C under Nz flow to a

solution of dusopropy]amme (0.33 ml 0.0024 mo]) in tetrahydrofuran (5 ml). The

20 mixture was stirred at —20°C for 20 minutes, then cooled at -70°C. A solution of
mtermodlate 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
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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 MgSOy, filtered, and the solvent was evaporated. The residue

(5.3 g) was pﬁriﬁed by column chromatography over silica gel (eluént:
CH,Cly/CH;0H/NH,OH; 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
intermediate compound 3 (diastereoisomer B) (4 %).

Synthesis of compound G

A solution of intermediate compound 3 (0 04 g, 0.07 mmol) and methyl iodide

(0 .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 (diastereoisomer B) (93 %). .

Synthesis of compounds H and I

-

A solution of compound 197 of WO 2004/01146 (0.15g, 0.257mmol) (prepared
f according to B7) and methyl iodide (0.02ml, 0.257mmol) in acetone (3ml) was stirred

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

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

(83 %, mp=188°C).

Compound H (dlasteremsomer 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 andJ

A solution of compound 66 of WO 2004/011436-(0.1 0 g, 0.187 mmol) (prepared
according to B1) and methyl iodide (0.01 8 ml, 0.28] mmol) in acetone (3 mi) 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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: the mixture was stirred at room temperature overnight. The mixture was poured out
. into water and-concentrated NH4OH, and exn'acted with CH2Cl,. The organic layer was ‘
‘dned (MgSO4), filtered, and the solvent was evaporated The re51due was crystallized
= 'ﬁ'om_dlethy] ether. The residue (119.67 g) was taken up in CHCl, and washed’ wlth '
15- "
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Compound K (djastereoisomer A) was prepared according to the above protoool but
‘starting from compound 65 of WO 2004/011436 (prepared accordmg to BI). Yteld
64 % of compound K (245°C). . .

‘Synthesis of compound L o I
Compound L was synthesved accordmg to the followmg scheme

Intermediate compound 4

Compound L (A)

Synthesis of mtermedzate compound 4
a) Preparatlon of 1ntermed1ate compound 4a

Ow@

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

solution of 4-bromobenzenarmne (0.407 mol) in EtsN (70 mi) and CHzC]z (700 ml) and

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

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

b) Preparation of intermediate compound 4b  Br~ A~
. ‘ o NT ar

. - The reaction was carried out twice. PQC!; (1.225 moi) was added dropwise at10°Cto .-
* N,N-dimethylformamide (0.525 mol). Then intermediate compound 4a (0.175 mol)- was -
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added at room temperature. The mixture was stirred overnight at 80°C, poured out on

" jce and extracted with CH,Cl,. The organic layer was dried (MgSOs), filtered, and the

solvent was evaporated. The product was used without further puriﬁcation. Yield:

. 77.62 g (67 %) of intermediate compound 4b.

c) Preparation of intermediate compound 4¢

A mixture of intermediate compound 4b (0.045 mol) and thlourea . 05 mol) 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 orrice. The precipitate was filtered off, washed with

H;0 and dried. Yield: 11 g (74 %) of intermediate compound4c

d) Preparation of intermédiate compound4 B "k :
o . . #
: : ) N s

I
. \ .0 . v .
CH3I (0.037 mol) was added slowly at room temperature to a mixture of intermediate

’ compound 4c (0.033 mel) and K5COs (0.037 mol) in 2-propanone (150 ml) The

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 (MgSQy), 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
mtermedlate compound 4. , :

Synthesis of intermediate compound 5

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

methylethyl)- 2-propanamine (0.0035 mol) in tetrahydrofuran (7m1) under Nz 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
mixﬁue was stirred at -70°C for 1 hour. A solution of 5-(dimethylamino)- 1-phenyl-1-
pentanone (J.Am.Chem.Soc. 1972, 94(11), 3877-3883) (0.0035 mol) in tetrahydrofiran
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- S)mtheszs of mtermedzate compound 6

, nBuLi 1.6M (1.15.ml, 1.83 mmol) was added slowly at -20°C under N; flowto a
_solution of dn_SOpFopylamme (0.256 ml, 1.83 mmol) in tetrahydrofuran (4 ml). The
‘ixture 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 mmo]) in tetrahydrofuran

.38

(10ml) was added. The mixture was stirred at -70°C for 3 hours. H;O was added. The

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

@29 was purified by column chromatography over silica gel (eluent: CH;Cly/

CH,OH/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

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

Synthesis of compound L

- A solution of intermediate cémpound 5 (0:27g, 0.49 mmol) and methyl iodide
(0.046 ml, 0.74 mmol) in acetone (5 ml) was stirred at room temperature for 24 hours.
The solvent was evaporated, the residue was taken up in diisopropylether/ CH2Ch, the - '
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 (&) B

(5 ml) was added slowly. The mixture was stirred at —70°C for 1 hour. A solution of
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-phenyl-S (1 -p;pendmyl) l-pentanone (0 45 g, 1.83 mmol) in tetrahydrofuran (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 separated, 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:

. CH:CL/CH3;0H/NH4OH; 97/3/0.1; kromasil 10pm). Two fractions uvere collected and

. _ the solvent was evaporated. The first product fraction yle]ded intermediate compound 6

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

“mp=129°C). The second praduct fraction was crystallized ﬁ'om dnsopropylether to give

dtastereonsomer B (yield=6 %, mp——166°C)

o S)Jilthesis of compound U

15

A solution of intermediate compound 6 (A) (0. 020 g, 0.035 mmol) and methyl jodide

(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 dned at 60°C.

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

‘ Sygthesis of communds Rand S

A solutxon 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 mixturé was evaporated till dryness and then crystalhzed from diisopropylether -

- and acetone. Yielding : 0.147 g of compound R (B) (95 %, mp=224°C).

Compound S (diastereoisomer A) was prepafed according to the. aboVe protoco] but
starting from compound 125 of WO 2004/011436. Yield : 0.069 gof compound s -

) (65 %, mp—214°C)

- Synthesis of compounds M, N, O, P. © and T

Compound M (A) was prepared according to the protocol of compound R.but starting

from compound 24 of WO .2004/91,1 43 6. Yield: 0.025 g of compound M (A) (43 %).
¥

Compound N (B) was prepared accordmg fo the protocol of compound R but starhng

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 2004/011436. Yield: 0.032 g of compound P (B) (56 %).

Compound Q (A) was prepared according 10 the protocol of con;lpound R but starting
from compound 45 of WO 2004/011436. Yield: 0.149 g of compound Q (A) (91 %).

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

Tables 1 and 2 list COmpbunds of formula (1a) or (Ib) according to the present
_invention. ‘ - ‘

Table 1:

LPOIntS L

/\ (B); 244°C 1 A '
\ :

A | " H 1-naphthyl +

C H l-naphthyl | « N/\/\ (B); 182°C -
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Table 2:
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G OCH; | 1-naphthyl | 2 “N/ ()
. r -
H OCH; | 2-naphthyl | 3 +N/ (B); 172°C
. Iw - a
K OCH; phenyl 3 - +N/ - (A); 245°C
I
T OCH, phenyl 3 +N/ 1 (B); 175°C
: : -
. OCH; | 2-naphthyl | 3 +N/ (A); 188°C
L. SCH; phenyl *| 3 | 7 | (A)233°C
. . T A
R OCH; | 2-maphthyl | \2' | 4 7 | (B)224°C
g
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(A); 214°C

S [ OCH, 2-naphthyl | 2 +

LY

/
L. . } . [ - I‘ )
T SCH; | phenyl | 1 | ...~ | (A);266°C
r

U | ocHs phenyl | 3- - (A);170°C

S

Aﬁalﬁical methods

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

LCMS-method 1 ) A ) .
In addition to the general procedure: LCMS analysis was carried out (eleetrospray
. - 1omzatxon 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 mil/minute. Two mobile phases (mobxle phase A: 35% 6.5 mM ammonium
aeetate +30% acetonitrile +35 % formic acid @) ml/l), mobile phase B: 100 %
acetonitrile) were employed to run a gradient condition from 100'% A for 1 minute to
. 100 % B in-4 minutes, 100 % B at a flow rate of 1.2 ml/minute for 4 minutes to 100 %
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 (w1thout counter 1on) was recorded w1th LCMS-method 1

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

~ LCMS-method 2 _ o ' ' -

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 amrhonium 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 (without counter ion) was recorded with LCMS-method 2
(liquid chromatography mass spectrometry). The parent peak (MH+) is 569. The

retention time (Ry) is 6.20.

. Pharmacological examples ,
. Preparation of bacteridl suspensions for susceptibility testing:

The bacteria used i 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 microfiter 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 plastxc microtitér plates were filled with 180 pl of sterile
deionized water, supplemented with 0.25 % BSA. Subsequently, stock solutions (7.8 x
final test concentration) of compounds were added in 45 pl volumes in column 2. Serial
five-fold dilutions (45 ul in 180 pul) 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 inocutum (100
TCID50), in a volume of 100 pl in 2.8x Mueller-Hinton broth medium, was added to
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* " Time kill assays . .
* Bactericidal or bactenostatlc activity of the compounds may be determined in a t:me
 kill assay using the broth microdilution method *. In a fime kill assay on

. Staphylococcus aureus and methicillin resistant S aureus (MRSA), the startmg
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the rows A to H, except column 12. The same volume of broth medium without
inoculum was added to column 12 in row A to H. The cultures were incubated at 37°C.
for 24 hours under a normal atmosphere (incubator with open air valve and continuous
ventilation). At the end of incubation, one day after inoculation, the bactenal growth
was quantltated fluorometrically. Therefore resazurin (0.6 mg/ml) was added'in a )
volume of 20 ul to all wells 3 hours after inoculation, and the pIates were re-incubated
overnight. A change in colour from blue to pink indicated the growth of bacteria.

The fluorescence was read in a computei-conuolled fluorometer (Cytofluor

.. Biosearch) at an excitation wavelength of 530 nm and an emission wavelength of 590 .

nm. The % growth inhibition achieved by the compounds ‘was calculated according to
standa:d methods. The ICs (expressed in pg/ml) was defined as the 90 % inhibitory

" concentration for bacterial growth The results are shown in Table 3.

Agar dilution method. . :
MICys values (the minimal concentranon for obtaining 99 % inhibition of bacterial

growth) can be determined by perfom'ung the standard Agar dilution method accordmg
~.to NCCLS standards* wherein the media used includes Mueller-Hmton agar. )
* Clinical laboratory standard institute. 2005. Methods for dilution Annmxcrobtai suscepttblhty tests for

bacteria that grows Aerobically: approved standard -sixth edition

inoculum of §. aurues and MRSA is 10° CFU / ml in Muller Hinton broth. The -
antxbactenal compounds are used at the concentration of 0.1 to 10 times the MIC (i.e.
ICog as determined in mlcrouh'e plate assay). Wells receiving no antibacterial agent
constitute the culture growth control. The plates contmnmg the microorganism and the
test cornpounds are-incubated at 37 °C. After 0, 4, 24, and 48 hrs of incubation samples
ate removed for determination of viable counts by serial dilution (10 to 106) in sterile

“PBS and plating (200 p:1) on Mueller Hinton agar. The plates are incubated at 37 °C for

24 hrs and the number of colonies are detenmned Kﬂhng curves can be constructed by

) plottmg the log1oCFU per ml versus time. A bactericidal effect is commonly defined as

3-log1o decrease in number of CFU per ml as compared to untreated. inoculum. The -
potential carryover effect of the drugs is removed by serial dilutions and counting the

 colonies at highest dilution used for plating. No carryover effect is observed at the

!

\
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dilution of 107 used for platmg This results in 11m1t of detection 5 X 102 CFU /ml or
<2.71og CFU/ml. .
* Zurenko,G.E. et al. [n vitro actlvmes of U-100592 and U-100766 novel oxazolidinone antibacterial
agents. Antzmtcrob Agents Chemo!her 40, 839-845 (1996)

Resu]ts ,

A time kill assay was performed with compound 102 and the control drug
ciprofloxacin.
Compound 102 demonsnated bactericidal actmty on S. aureus, as did the control
antibiotic ciprofloxacin. Bactericidal activities were observed at 1 and 10 times MIC90 .
(1'and 10 X MIC equals to 2. 3 and 23 ug/ml for compound 102). At 0 1 times the
MIC, the treated samples followed the control in growth.
Also for MRSA, compound 12 demonsirated marked bactericidal activity as compared
to ciprofloxacin for which these strains have developed resistance. MRSA is resistant
not only to methicillin but also to flourogquinolines like ciprofloxacin and as such no’

¢ bactericidal effect was observed using this drug. On MRSA at 24 hours compound 12 -
was mostly bacteriostatic but after 48 hours it showed marked reduction in viable

" counts. ’ ’ '

Determination of cellular ATP levels
*In order to analyse the change in. the total cellular ATP Concentration ( using ATP

+ bioluminescence Kit, Roche), assays are carried dut by growing a culture of S. aureus

(ATCC29213) stock i m 100 mil Mueller Hinton flagks and incubate in a shaker-
incubator for 24 hrs at 37 °C (300 rpm). Measure ODags nim and calculate the CFU/ml. '
Dilute the cultures to1x 10° CFU/mI (final concentration for ATP measurement: 1 x
10° CFU/100 ul per well) and add test compound at 0. 1 to’ 10 times the MIC (i. e. ICso,
as determined in microtitre plate assay). Incubate these tubes for 0, 30 and 60 miinutes.
at 300 rpm and 37°C. Use 0.6 m] bacterial suspension from the snap-cap tubes and add
to a new 2 ml eppendorf tubes. Add 0.6 ml cell lysis reagent ( Roche kit), vortex at
max speed and mcubate for 5 minutes at Toom temperature. Cool on ice. Let the
lummometer warm up to 30°C (Lummoskan Ascent Labsystems with injector). Fill one

A * column (= 6 wells) with 100 pl of the same sample. Add 100 p! Luciferase reagentto

-each well by using the injector system. Measure the luminescence fof 1 sec.
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Table 3 : ICoo values (Lg/ml) determmed accordi ing to the Microtitre plate assay

1C90 (ug/ml) .
Comp.| BSU | ECO | ECO [ EFA | EFA | LMO | PAE |SMU|SPN|SPY | STA | STA | STA | STA
No. [43639 2502235218 | 14506 29212 | 49594 | 27853 [33402] 6305 | 8668 | 4330025923 | 29213 |RMETH
A . : ) ) ' ) 04
B 1 0.4
C 121 2.8 | 124 28 2.8 05 | 13928 |35)}35]| 3.5 2.2 0.4 22 .
Cc ] I 04
- G 04
“H. .- : ) ’ 0.5
103 28 | 111 1175 | 2.8 28 05 | 13928 ]35]|28| 28 2.2 2.0 2.2 .
E | : 2.1 '
- F 2.1
K 2.1
J _ L s ) 2.1
102 | 2.8 | 13.9 2.8 2.8 22 | 1391 25| 31| 25| 35 2.2 2.8 28
| ) . ) | 29
57 2.6 1291129 | 26 |- 129163 (129] 129 ( 129 | 129 | 129 |
10 10.3 129 | 5.8 1.2 : 103[.16.3|{ 1.3 | 58 | 11.5 ]| 145 | 8.2
L 22 | 11 22 | 22122 104]|22}04 . 2.2
M. ~ : 8.34|8.34 1.7
N - 17.55 1.75 9.87 1.75|1.75 1 1.8
o - , 8.53 - 1.7 { 1.7 1.9
P 10.84 “110.84 2.16}12.16 2.2
Q 1.8 .| 453 18118 - . 1.8
" R. 9.27 ] 117 | 2.07 0.46]0.74 0.4
-8 ' 1.85 1.85 0.4711.85 o 04
U 186 | 9.33 -12,09(1.86 . | 1.9
T 3.8 185 | 1717 17

' BSU 43639 means Bacillus subtilis (ATCCA3639); ECO 25922 means Escherichia coli
5 (ATCC25922); ECO 35218 means Escherichia coli (ATCC35218);EFA 14506 means .- -
Enterococcus faecalis (ATCCI4506), EFA 29212 means Enterococcus faecalis
(ATCC29212); LMO 49594 means Listeria monocytogenes (ATCC49594); PAE 27853
means Pseudomonas aeruginosa (ATCC27853); SMU 33402 means Streptococcus
- mutans (ATCC33402); SPN 6305 means Streptococcus pneumoniae (ATCC6305),
10 SPY 8668 means Streptococcus pyogens (ATCC8668); STA 43300 means '

) Staphylococcus aureus (ATCC43300); STA 25923 means Staphylococcus atireus o
(ATCC25923); STA 29213 means Staphylococcus aureus (ATCC29213); STA
RMETH means methicilline resistant Staphylococcus aureus (MRSA) (a chmcal 1soiate

" from the University of Antwerp). :

. 15 ATCC means American type tissue culture.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

1. Use of a compound for the manufacture of a medicament for the treatment of a
bacterial infection, said compound being a compound of formula (1a) or (Ib)

(R%),

(RY) VAN (i)
R a
\\ I
; R
N g2
R4
+ 7/ -
R® Ib
AR

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

wherein
A
R i

e
q
R* and R®

1s a pharmaceutically acceptable counter ion;

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

is an integer equalto 1,2, 3or4;

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

?\\N/\
Y

mono or di(alkyl)amino or a radical of formula k/ wherein Y is

CHa, O, S, NH or N-alky!;

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

is an integer equal to zero, 1,2,30r4;

each independently are alkyl or benzyl;

R*and R® together and including the N to which they are attached may form a radical

selected from the group of pyrrolidinyl, 2-pyrroliny), 3-pyrrolinyl, pyrrolyl,

imidazolhdinyl, pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl,
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imidazolyl, pyrazolyl, triazolyl, piperidinyl, pyridinyl, piperazinyl,
pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, morpholinyi and
thiomorpholinyl, each of said rings may optionally be substituted with
alky], halo, haloalkyl, hydroxy, alkyloxy, amino, mono- or dialkylamino,
alkylthio, alkyloxyalky), alkyithioalkyl, Ar-alkyl or pyrimidinyl;

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

two vicinal R® radicals may be taken together to form a bivalent radical of formula

T

R7
R8
R9

-CH=CH-CH=CH- ;
isanintegerequalto 1,2,3,40r5;
is hydrogen, alkyl, Ar or Het ;

is hydrogen or alkyl ;

is OXo ; or

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

R]O

alkyl

Ar

Het

is alkyl, alkylcarbonyl, Ar, Ar-alkyl, Ar-carbony), Het'-alkyl or

Het'-carbonyl;
is a straight or branched saturated hydrocarbon radical having from 1 to 6
carbon atoms ; or is a cyclic saturated hydrocarbon radical having from 3 10 6
carbon atoms ; or is a cyclic saturated hydrocarbon radical having from 3 to 6
carbon atoms attached to a straight or branched saturated hydrocarbon radical
having from | to 6 carbon atoms ; wherein each carbon atom can be optionally
substituted with hydroxy, alkyloxy or oxo ;
is a homocycle selected from the group of phenyl, naphthyl, acenaphthyl,
tetrahydronaphthyl, each homocycle optionally substituted with 1,2 or 3
substituents, each substituent independently selected from the group of hydroxy,
halo, cyano, nitro, amino, mono- or dialkylamino, alkyl, haloalkyl, alkyloxy,
haloalkyloxy, carboxyl, alkyloxycarbonyl, aminocarbonyl, morpholinyl and
mono- or dialkylaminocarbonyl ;
is 2 monocyclic heterocycle selected from the group of N-phenoxypiperidinyl,
piperidinyl, pyrrolyl, pyrazolyl, imidazolyl, furanyl, thienyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridiny], pyrimidinyl, pyrazinyl and
pyridazinyl; or a bicyclic heterocycle selected from the group of quinotinyt,
quinoxalinyl, indolyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl,
benzothiazolyl, benzisothiazolyl, benzofuranyl, benzothienyl,
2,3-dihydrobenzol[ 1,4]dioxinyl and benzo[1,3]dioxolyl ; each monocyelic and
bicyclic heterocycle may optionally be substituted with 1, 2 or 3 substituents,



10

20

51

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 benzofiranyl or benzothienyl; each monocyclic and
bicyelic heterocycle may optionally be substituted with 1, 2 or 3 substituents,
each substituent independently selected from the group of halo, alkyl and Ar;

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

haloalkyl is a straight or branched saturated hydrocarbon radical having from 1 to
6 carbon atoms or a cyclic saturated hydrocarbon radical having from 3
to 6 carbon atoms or a cyclic saturated hydrocarbon radical having from
3 to 6 carbon atoms attached to a straight or branched saturated
hydrocarbon radical having from 1 to 6 carbon atoms; wherein one or
more carbon atoms are substituted with one or more halo atoms;
provided that the bacterial infection is other than a Mycobacterial infection.

2. Use according to ¢laim 1 whercin the compound of formula (Ia) or (T} is a

compound having the following formula
R

A (b-1)

R8

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

3. Use according 1o ¢laim 1 wherein the compound of formula (Ia) or (Ib)is a
compound having the following formula
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RS
a N-oxide thercof, a tautomeric form thercof or a stereochemically isomeric form
thereof.

5 4. Use according to claim 1 wherein the compound of formula (Ia) or (Ib) is a

compound having the following formula
(R%)

A (1a-3)

A (ib-3)
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a N-oxide thereof, a tautomeric form thereof or a stereochemically isomeric form
thercof.

5. Use according to any one of the preceding claims wherein R’ is halo.
6. Use according to any one of the preceding claims wherein p is equal to 1.

7. Use according 10 any one of the preceding claims wherein R” is alkyloxy or
alkylthio.

8. Use according to claim 7 wherein R%is Ciaalkyloxy.
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 10 claim 9 wherein R® is thienyl, naphthyl, phenyl, naphthylC, salkyl
or phenylC, satkyl.

12. Use according to claim 11 wherein R? is naphthyl, phenyl or phenylC;_salkyl.

13. Use according to any one of the preceding claims wherein R* and R’ are Cisalkyl
or R* and R’ together and including the N to which they are attached may form a
radical selected from imidazoly! or piperidinyl.

14. Use according to claim 13 wherein R* and R? are C,aalkyl.

15. Use according to any one of the preceding claims wherein R® is hydrogen or halo.
16. Use according to any one of the preceding claims wherein r is equal to 1.

17. Use according to any one of the preceding claims wherein R7 is hydrogen.

18. Use according to any one of the preceding claims wherein R'? is alkyl,

19. Use according to claim 18 wherein R'® is Cy.calkyl.
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20. Use according to claims | t0 7,9, 10 and 15 to 18 wherein alky! is Cy.¢alkyl.
21, Use according to any one of the preceding claims wherein A” is iodo.

5 22. Use according to any one of the preceding claims wherein the compound is a
compound according to formula (Ia).

23. Use of a compound of formula (Ia) according to claim 1 wherein R! is halo; p=1; R’
is alkyloxy or alkylthio; R? is naphthyl, phenyl, phenylethyl or thienyl; q = 1, 2 or 3; R*

10 and R® are Cy4alkyl or R* and R® together and including the N to which they are
attached may form a radical selected from imidazolyl or piperidinyl; RS is hydrogen or
halo; r is equal to 1 R is hydrogen; R is Cisalkyl; A is iodo.

24. Use according to claim 1 wherein the compound is selected from the following
15 compounds

a N-oxide thereof or a stereochemically isomeric form thereof.
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25. Use according to any one of the preceding claims wherein the bacterial infection is
an infection with a gram-positive bacterium.

26. A compound of formula (la) or (Ib)

(R%),

A ()

P )

5 a N-oxide thereof; a tautomeric form thereof or a stereochemically isomeric form thereof
wherein R', p, R, R?, q, R*, R®, R% r, R, R®, R, R'%and A~ are defined as in claim I;
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
10 thereof
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27. A compound according to claim 26 wherein the compound is selected from:

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

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

(diastereoisomer A)

(diastereoisomer B)

or a stereochemically isomeric form thereof.
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29. A combination of (a) a compound of formula (Ia) or (Ib) as defined in any one of
claims 26 to 28, and (b) one or more other antibacterial agents provided that the one or
more other antibacterial agents are other than antimycobacterial agents, and wherein the
combination is for use in the treatment of a bucterial infection other than a mycobacterial
infection.

30. A pharmaceutical composition comprising a pharmaceutically acceptable carrier and,
as active ingredient, a therapeutically effective amount of (a) a compound of formula

(1a) or (Ib) as defined in any one of claims 26 to 28, and (b) one or more other
antibacterial agents provided that the one or more other antibacterial agents are other
than antimycobacterial agents, and wherein the composition is for use in the treatment of
a bacterial infection other than a mycobacterial infection. .

31. The use of a combination as claimed in claim 29 or a pharmaceutical composition as
claimed in claim 30 for the manufacture of a medicament for the treatment of a bacterial
infection.

32. A product containing (a) a compound of formula (Ia) or (Ib) as defined in any one of
claims 26 to 28, and (b) one or more other antibacterial agents provided that the one or
more other antibacterial agents are other than antimycobacterial agents, as a combined
preparation for simultaneous, separate or sequential use in the treatment of a bacterial
infection, and wherein the product is for use in the treatment of a bacterial infection
other than a mycobacterial infection.

33. Use according to any one of claims 1 to 25 and 31 wherein the bacterial infection is
an infection with Staphylococei, Enterococei or Streptococei,

34. Use according to any one of claims 1 to 25 and 31 wherein the bacterial infection is
an infection with methicillin resistant Staphylococcus aureus (MRSA), methicillin
resistant coagulase negative staphylococci (MRCNS), penicillin resistant Streptococcus
pneumoniae or multiple resistant Enterococcus faecium.

35. Use according to any onc of claims 1 to 25 and 31 wherein the bacterial infection is
an infection with Staphylococcus aureus or Streptococcus pneumoniae.

36. Use according to any one of claims 1 to 25 and 31 wherein the bacterial infection is
an infection with methicillin resistant Staphylococcus aureus (MRSA).




