
MERCAPTOIMIDAZOLES AS CCR2 RECEPTOR ANTAGONISTS The
present invention concerns mercaptoimidazole
derivatives having CCR2 receptor antagonistic
properties. The invention further relates to methods
for their preparation and pharmaceutical compositions
comprising them. The invention also relates to the use
of said compounds for the manufacture of a medicament
for the prevention or the treatment of diseases
mediated through activation of the CCR2 receptor, in
particular the CCR2B receptor. WO 02/066458 describes
2-thio-substituted imidazole derivatives having
immunomodulating and/or inhibiting activity on the
release of cytokines, especially TNF-a and IL-b. FR
1,487,326 relates to thio-imidazole derivatives useful
as analgetic and for its vasodilatation activity. FR
6,751 M describes thio-imidazole derivatives as
sedatives and analgesics. US 3,850,944 describes
2-mercapto-5-(3- ryridyl)-imidazole derivatives having
antiinflammatory activity. Bull. Soc. Chim.Belg., 73,
ppl81-188 (1964) describes the synthesis and
properties of a-arylalkylamines. Archiv der Pharmazie,
305 (12), pp891-901 (1972) describes the synthesis and
pharmacology of N-chloracyl-benzylamines. Annales
pharmaceutiques francaises, 29(1), pp 63-70 (1971)
describes the synthesis of imidazole derivatives. The
compounds of the invention differ from the prior art
compounds in structure, in their pharmacological
activity and/or pharmacological potency. One aspect of
the present d of formula a JV-oxide, a
pharmaceutically acceptable addition salt, a
quaternary amine, a polymorphic form or a
stereochemically isomeric form thereof, wherein Ri
represents hydrogen, C alky], Cs-vcycloalkyl, aryl or
heteroaryl;each R2 independently represents halo,
polyhaloCi- alkyl, polyhaloCi^alkyloxy, cyano,
aminocarbonyl, amino, mono-or di(Ci-4alkyl)amino,
nitro, aryl or aryloxy; R3 represents hydrogen, cyano,
optionally substituted with hydroxy or 2 C1-6alkyloxy,
C(=O)-O-R5, or C(=O)-R7; R4 represents hydrogen or
C^alkyl; R5 represents hydrogen, Ci- alkyl, hydroxyCi-
alkyl, C2-$alkenyl, C2-6alkynyl, aminoCi.6alkyl,
mono-or diCd^alkyOaminoC^alkyl,
aminocarbonylCi-ealkyl, mono-or
diCCi^alky^aminocarbonylCi- alkyl or aryl; R a and R b
each independently represent hydrogen, amino, mono-or
di(Ci-*a]kyl)amino, arylNH-, aminoCi- alkyl, mono-or
di(C alkyl)amino- Ci- alkyl, aminocarbonylamino, Ci-
alkyloxy, carbonylamino or hydroxyCi- alkyl; or R a
and R<sb taken together with the nitrogen to which
they are attached form pyrrolidinyl, imidazolidinyl,
pyrazolidinyl, piperidinyl, piperazinyl, mof holinyl,
thiomorpholinyl or piperazinyl substituted with
C^alkyl; R represents hydrogen, hydroxyCi- alkyl, C -
alkenyl, C2-6alkynyl, polyhaloC^alkyl,
Ci^alkyloxyCi^alkyl, aminoCi-balkyl, mono-or
aminocarbonylCi- alkyl, mono-or
diCCi^alkytyaminocarbonylCi-ealkyl, aryl or
heteroaryl; Z represents a cyclic ring system selected
from(a-l) (a-2) (a-3) (a-4) (a-5) (a-6) N-O (a-7)
(a-8) (a-9) (a-10) (a-11) (a-12) (a-17) (a-16) (a-l 8)
each R independently represents hydrogen, halo,
Q^alkyl, C^alkyloxy, polyhaloCi- alkyl, polyhaloCi-
alkyloxy, cyano, aminocarbonyl, mono-or
di(Ci-4alkyl)aminocarbonyI, amino, mono-or
hydroxyCi-6alkylamino, aryl, aryloxy, piperidinyl,
piperidinylamino, morpholinyl, piperazinyl or nitro;
each R9 independently represents hydrogen, halo or Ci-
alkyl; n is 1, 2, 3, 4 or 5; aryl represents phenyl or
phenyl substituted with one, two, three, four or five
substituents each independently selected from halo,
C^alkyl, polyhaloCi-galky], cyano, aminocarbonyl,
mono-or di(Ci-4alkyl)aminocarbonyl, amino, mono-or
di(Ci-4alkyl)amino, phenyloxy or nitro; heteroaryl
represents furanyl, thienyl, pyrrolyl, oxazolyl,
thiazolyl, imidazolyl, pyrazoly], isoxazolyl,
isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl,
pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, each of
said heterocycles optionally being substituted with
one or two substituents each independently selected
from halo,polyhaloCi.$alkyloxy, cyano, aminocarbonyl,
mono-or di(Ci-4alkyl)aminocarbonyl, amino, mono-or or
nitro; provided that
l-(3,4-dimethoxybenzyl)-4-phenyl-l
H-imidazole-2-thiol; and
l-(o-chlorobenzyl)-5-ethyl-4-phenyl-imidazole-2-thiol
are not included. The present invention also relates
to the use of a compound for the manufacture of a
medicament for preventing or treating diseases
mediated through activation of the CCR2 receptor, in
particular for preventing or treating inflammatory
diseases, wherein said compound is a compound of
formula (I) a iV-oxide, a pharmaceutically acceptable
addition salt, a quaternary amine, a polymorphic form
or a stereochemically isomeric form thereof, wherein R
represents hydrogen, C3-7cycloalkyl, aryl or
heteroaryl; each R independently represents halo, Ci-
alkyl, Ci^alkyloxy, C^alkylthio, polyhaloCi- alkyl,
polyhaloCi- alkyloxy, cyano, aminocarbonyl, amino,
mono-or di(Ci-4alkyl)amino, nitro, aryl or aryloxy; 



R3 represents hydrogen, cyano, alkyl optionally
substituted with hydroxy or C(=O)-R7; R4 represents
hydrogen or Ci- alkyl; R5 represents hydrogen, Ci-
alkyl, hydroxyCi-6alkyl, C2-6alkenyl, C -ealkynyl,
aminoCi.6alkyl, mono-or diCCi-4alkyl)aminoCi-6alkyl,
aminocarbonylCi-ealkyl, mono-or
diCCi^alkytyammocarbonylCi- alkyl or aryl; R and
amino, mono-or di(Ci-4alkyl)amJno, arylNH-, mono-or
di(Ci-4alkyl)amino Ci- alkyl, Ci^alkylcarbonylamino,
aminocarbonylamino, d - alkyloxy, carbonylamino or
hydroxyCi-6alkyl; orR a and R , taken together with
the nitrogen to which they are attached form
pyrroljdinyl, imidazolidinyl, pyrazolidinyl,
piperidinyl, piperazinyl, mof holinyl, thiomorpholinyl
or piperazinyl substituted with C^alkyl; R7 represents
hydrogen, Ci-ealkyl, hydroxyCi- alkyl, C2-6alkynyl,
polyhaloCi- alkyl, Ci-ealkyloxyCi-ealkyl,
aminoCi-ealkyl, mono-or di(Ci-4alkyl)aminoCi.6alkyl,
aminocarbonylCi- alkyl, mono-or
diCC^alky^aminocarbonylCi-ealkyl, aryl or heteroaryl;
Z (a-l) (a-2) (a-3) (a-4) (a-5) (a-6) (a-7) (a-8)
(a-9) (a-10) (H-Il) (a-12) (a-18) each R independently
represents hydrogen, halo, Ci- alkyloxy,
polyhaloCi-ealkyl, polyhaloCi-6alkyloxy, cyano,
aminocarbonyl, mono-or d^d^alky^aminocarbonyl, amino,
mono-or di(C1-4alkyl)amino, hydroxyCi.6alkylamino,
aryl, aryloxy, piperidinyl, piperidinylamino, mof
holinyl, piperazinyl or nitro; each R independently
represents hydrogen, halo or Ci- alkyl; n is 1, 2, 3,
4 or 5;aryl represents phenyl or phenyl substituted
with one, two, three, four or five substituents each
independently selected from halo, polyhaloCi- alkyl,
polyhaloCi- alkyloxy, cyano, aminocarbonyl, mono-or
di(Ci-4a]kyl)aminocarbonyl, amino, mono-or
di(Ci-4alkyl)amino, phenyloxy or nitro; heteroaryl
represents furanyl, thienyl, pyrrolyl, oxazolyl,
thiazolyl, imidazolyl, pyrazolyl, isoxazolyl,
isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl,
pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, each of
said heterocycles optionally being substituted with
one or two substituents each independently selected
from halo, Ci- alkyl, cyano, aminocarbonyl, mono-or
di(Ci-4alkyl)aminocarbonyl, amino, mono-or
di(Ci-4alkyl)amino or nitro. More in particular, the
present invention also relates to the use of a
compound for the manufacture of a medicament for
preventing or treating diseases mediated through
activation of the CCR2 receptor, in particular for
preventing or treating inflammatory diseases, wherein
said compound is a compound of formula (I) a JV-oxide,
a pharmaceutically acceptable addition salt, a
quaternary amine, a polymorphic form or a
stereochemically isomeric form thereof, wherein Ri
represents hydrogen, C3-7cycloalkyl,
di(Ci-6alkyl)aminoCi -6alkyl, aryl or heteroaryl; each
R independently represents halo, Ci- alkyl, Ci-
alkylthio, polyhaloCi-ealkyloxy, cyano, aminocarbonyl,
amino, mono-or di(Ci-4alkyl)amino, nitro, aryl or
aryloxy; R3 represents hydrogen, cyano, Ci- alkyl
optionally substituted with hydroxy or C1-6alkyloxy,
C(=O)- or CC=O)-R7; R4 represents hydrogen or R5
represents hydrogen, C1-6alkyl, hydroxyC^alkyl,
C2-6alkenyl, C2-6alkynyl, polyhaloCi- alkyl,
Ci-ealkyloxyCi- alkyl, aminoCi -6alkyl, mono-or
diCCMalky^aminocarbonylCi-ealkyl or aryl;R a and R ,
each independently represent hydrogen, Ci- alkyl,
amino, mono-or di(Ci-4alkyl)amino, arylNH-, aminoCi-
alkyl, mono-or di(C .4alkyl)amino
Ci-ealkylcarbonylaniino, aminocarbonylamino,
carbonylamino orhydroxyCi- 6alkyl; or R , and R ,
taken together with the nitrogen to which they are
attached form pyrrolidinyl, imidazolidinyl,
pyrazolidinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl or piperazinyl substituted with R
represents hydrogen, Ci-ealkyl, C2-6alkenyl,
C2-6alkynyl, polyhaloCi^alkyl, Ci-ealkyloxyCi^alkyl,
aminoCi- alkyl, mono-or di(Ci-4alkyl)aminoCi- 6alkyl,
mono-or d C alky^aminocarbonylCi- alkyl, aryl or
heteroaryl; Z represents a cyclic ring system selected
from (a-1) (a-2) (a-3) ( 4 ) (b-5) (a-6) (a-7) (a-8)
(a-9) (a-10) (a-11) (a-12) (8-18) each R independently
represents hydrogen, halo, C^alkyloxy, polyhalod-
alkyl, polyhalod- alkyloxy, cyano, aminocarbonyl,
mono-or di(Ci-4alkyl)atninocarbonyl, amino, mono-or di
C^alkytyamino,hydroxyCi- alkylamino, aryl, aryloxy,
piperidinyl, piperidinylamino, morpholinyl,
piperazinyl or nitro; each R9 independently represents
hydrogen, halo or Ci- alkyl; n is 1, 2, 3, 4 or 5;
aryl represents phenyl or phenyl substituted with one,
two, three, four or five substituents each
independently selected from halo, Ci- alkyl, Ci-
alkyloxy, polyhaloC^alkyl, polyhaloCi- alkyloxy,
cyano, aminocarbonyl, mono-or amino, mono-or di(Ci-
alkyl)amino, phenyloxy or nitro; heteroaryl represents
furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl,
imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl,
oxadiazolyl, triazolyl, thiadiazolyl, pyridyl,
pyridazinyl, pyrimidinyl, pyrazinyl, each of said
heterocycles optionally being substituted with one or
two substituents each independently selected from
halo, Ci_6alkyl, cyano, aminocarbonyl, mono-or amino,
mono-or 



di(Ci-4alkyl)amino or nitro; provided that
1-(3,4-dimethoxybenzyl)-4-phenyl-
lH-imidazole-2-thiol; and
l-(o-chlorobenzyl)-5-ethyl-4-phenyl-imidazole-2-thiol
are not included. L particular embodiment of the
present invention are those compounds of formula (I)
as defined hereinabove or hereinafter provided that
l-(3,4-dimethoxybenzyl)-4-phenyllH- imidazole-2-thiol;
l-(o-chlorobenzyl)-5-ethyl-4-phenyl-imidazole-2-thiol
or pharmaceutically acceptable addition salts thereof
are not included. Ls used hereinbefore or hereinafter
Ci^alkyl as a group or part of a group defines
straight or branched chain saturated hydrocarbon
radicals having from 1 to 4 carbon atoms such as
methyl, ethyl, propyl, 1-methylethyl, butyl; as a
group or part of a group defines straight or branched
chain saturated hydrocarbon radicals having from 1 to
6 carbon atoms such as the group defined for Ci^alkyl
and pentyl, hexyl, 2-methylbutyl and the like;
C3-7cycloalkyl is generic to cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl and cycloheptyl; C2-6alkenyl
defines straight and branched chain hydrocarbon
radicals having from 2 to 6 carbon atoms containing a
double bond such as ethenyl, propenyl, butenyl,
pentenyl, hexenyl and the like; C^alkynyl defines
straight and branched chain hydrocarbon radicals
having from 2 to 6 carbon atomscontaining a triple
bond such as ethynyl, propynyl, butynyl, pentynyl,
hexynyl and the like. As used hereinbefore, the term
(=O) forms a carbonyl moiety when attached to a carbon
atom, a sulfoxide moiety when attached to a sulfur
atom and a sulfonyl moiety when two of said terms are
attached to a sulfur atom. The term halo is generic to
fluoro, chloro, bromo and iodo. Ls used in the
foregoing or hereinafter, polyhalomethyl as a group or
part of a group is defined as mono- or
polyhalosubstituted methyl, in particular methyl with
one or more fluoro atoms, for example, difluoromethyl
or trifluoromethyl; polyhaloCi-6alkyl as a group or
part of a group is defined as mono- or
polyhalosubstituted C alky!, for example, the groups
defined in polyhalomethyl, 1,1-difluoro-ethyl and the
like. In case more than one halogen atoms are attached
to an alkyl group within the definition of
polyhalomethyl or they may be the same or different.
The term heteroaryl in the definition of Ri or R is
meant to include all the possible isomeric forms of
the heterocycles, for instance, pyrrolyl comprises
lH-pyrrolyl and 2H-pyrrolyl. The aryl, heteroaryl,
heterocyclic ring systems or cyclic ring systems
listed in the definitions of the substituents of the
compounds of formula (I) (see for instance R , R5, R7
and Z) as mentioned hereinabove or hereinafter may be
attached to the remainder of the molecule of formula
(I) through any ring carbon or heteroatom as
appropriate, if not otherwise specified. Thus, for
example, when heteroaryl is imidazolyl, it may be
1-imidazolyl, 2-imidazolyl, 4-imidazolyl and the like.
When any variable (eg. R 8, R b) occurs more than one
time in any constituent, each definition is
independent. Lines drawn from substituents into ring
systems indicate that the bond may be attached to any
of the suitable ring atoms. When the lines are drawn
into bicyclic ring systems, it indicates that the bond
may be attached to any of the suitable ring atoms of
any one of the two cycles of the bicyclic ring system.
For therapeutic use, salts of the compounds of formula
(I) are those wherein the counterion is
pharmaceutically acceptable. However, salts of acids
and bases which arenon-pharmaceutically acceptable may
also find use, for example, in the preparation or
purification of a pharmaceutically acceptable
compound. All salts, whether pharmaceutically
acceptable or not are included within the ambit of the
present invention. The pharmaceutically acceptable
addition salts as mentioned hereinabove are meant to
comprise the therapeutically active non-toxic acid
addition salt forms which the compounds of formula (I)
are able to form. The latter can conveniently be
obtained by treating the base form with such
appropriate acids as inorganic acids, for example,
hydrohalic acids, e.g. hydrochloric, hydrobromic and
the like; sulfuric acid; nitric acid; phosphoric acid
and the like; or organic acids, for example, acetic,
propanoic, hydroxyacetic, 2-hydroxypropanoic,
2-oxopropanoic, oxalic, malonic, succinic, maleic,
fumaric, malic, tartaric,
2-hydroxy-l,2,3-propanetricarboxylic, methanesulfonic,
ethanesulfonic, benzenesulfonic,
4-methylbenzenesulfonic, cyclohexanesulfamic,
2-hydroxybenzoic, 4-amino-2-hydroxybenzoic and the
like acids. Conversely the salt form can be converted
by treatment with alkali into the free base form. The
compounds of formula (I) containing acidic protons may
be converted into their therapeutically active
non-toxic metal or amine addition salt forms by
treatment with appropriate organic and inorganic
bases. Appropriate base salt forms comprise, for
example, the ammonium salts, the alkali and earth
alkaline metal salts, e.g. the lithium, sodium,
potassium, magnesium, calcium salts and the like,
salts with organic bases, e.g. primary, secondary and
tertiary aliphatic and aromatic amines such as
methylamine, ethylamine, propylamine, isopropylamine,
the four butylamine isomers, dimethylamine,
diethylamine, diethanolamine, dipropylamine,
diisopropylamine, di-nbutylamine, pyrrolidine,
piperidine, morpholine, trimethylamine, triethylamine,
tripropylamine, quinuclidine, pyridine, quinoline and
isoquinoline, the benzathine, JV-methyl-D-glucamine,
2-amino-2-(hydroxymethyl)-l,3-propanediol, hydrabamine
salts, and salts with amino acids such as, for
example, arginine, lysine and the like. Conversely the
salt form can be converted by treatment with acid into
the free acid form. The term addition salt also
comprises the hydrates and solvent addition forms
which the compounds of formula (I) are able to form.
Examples of such forms are e.g. hydrates, alcoholates
and the like. The term "quaternary amine" as used
hereinbefore defines the quaternary ammonium salts
which the compounds of formula (I) are able to form by
reaction between a basicnitrogen of a compound of
formula (I) and an appropriate quaternizing agent,
such as, for example, an optionally substituted
alkylhalide, arylhalide or arylalkylhalide, e.g.
methyliodide or benzyliodide. Other reactants with
good leaving groups may also be used, such as alkyl
trifluoromethanesulfonates, alkyl methanesulfonates,
and alkyl /7-toluenesulfonates. A quaternary amine has
a positively charged nitrogen. Pharmaceutically
acceptable counterions include chloro, bromo, iodo,
trifluoroacetate and acetate. The counterion of choice
can be introduced using ion exchange resins. The
JV-oxide forms of the present compounds are meant to
comprise the compounds of 



formula (I) wherein one or several tertiary nitrogen
atoms are oxidized to the so-called N-oxide. It will
be appreciated that some of the compounds of formula
(I) and their -oxides, addition salts, quaternary
amines, polymorphic forms or stereochemically isomeric
forms may contain one or more centers of chirality and
exist as stereochemically isomeric forms. The term
"stereochemically isomeric forms" as used hereinbefore
or hereinafter defines all the possible stereoisomeric
forms which the compounds of formula (T), and their
N-oxides, addition salts, quaternary amines,
polymorphic forms or physiologically junctional
derivatives may possess. Unless otherwise mentioned or
indicated, the chemical designation of compounds
denotes the mixture of all possible stereochemically
isomeric forms, said mixtures containing all
diastereomers and enantiomers of the basic molecular
structure as well as each of the individual isomeric
forms of formula (I) and their iV-oxides, salts,
solvates, quaternary amines or polymorphic forms
substantially free, Le. associated with less than 10%,
preferably less than 5%, in particular less than 2%
and most preferably less than 1% of the other isomers.
Thus, when a compound of formula (I) is for instance
specified as (E), this means that the compound is
substantially free of the (Z) isomer. In particular,
stereogenic centers may have the R- or
S-configuration; substituents on bivalent cyclic
(partially) saturated radicals may have either the
cis- or transconfiguration. Compounds encompassing
double bonds can have an E (entgegen) or Z (zusammen)
-stereochemistry at said double bond. The terms cis,
trans, R, S, E and Z are well known to a person
skilled in the art. Stereochemically isomeric forms of
the compounds of formula (I) are obviously intended to
be embraced within the scope of this
invention.Polymorphic forms of the present compounds
also fall within the ambit of the present invention.
The term "polymorphic forms" as used hereinbefore or
hereinafter defines all possible crystalline
arrangement of a particular compound. A polymorphic
form of a compound is the same chemical entity, but in
a different crystalline arrangement. The term
"polymorphic form" is well-known to a person skilled
in the art. Polymorphic forms of pharmaceutical
compounds may be of interest to those involved in the
development of a suitable dosage form because if the
polymorphic form is not held constant during clinical
and stability studies, the exact dosage used or
measured may not be comparable from one lot to the
next. Once a pharmaceutical compound is produced for
use, it is important to recognize the polymorphic form
delivered in each dosage form to assure that the
production process use the same form and that the same
amount of drug is included in each dosage. Therefore,
it is imperative to assure that either a single
polymorphic form or some known combination of
polymorphic forms is present. In addition, certain
polymorphic forms may exhibit enhanced thermodynamic
stability and may be more suitable than other
polymorphic forms for inclusion in pharmaceutical
formulations. Some of the compounds of formula (I) may
also exist in their tautomeric form. Such forms
although not explicitly indicated in the above formula
(I) are intended to be included within the scope of
the present invention. For instance, it is intended
that formula (I) includes the tautomeric form of being
N . Thus, the compounds of the present invention
include compounds of formula Whenever used
hereinafter, the term "compounds of formula (I)" is
meant to also include their -oxide forms, their
addition salts, their quaternary amines, their
polymorphic forms or their stereochemically isomeric
forms. Of special interest are those compounds of
formula (I) which are stereochemically pure.Whenever
used hereinbefore or hereinafter that substituents can
b e selected each independently out of a list of
numerous definitions, such as for example for R a or R
,, all possible combinations are intended which are
chemically possible. A first interesting embodiment of
the present invention relates to a compound of formula
a TV-oxide, a pharmaceutically acceptable addition
salt, a quaternary amine or a stereochemically
isomeric form thereof, wherein R i represents
hydrogen, C3-7cycloalkyl, Ci- alkyloxyCi- alkyl, aryl
or heteroaryl; each R independently represents halo,
Ci- alkyl, Q^alkyloxy, Ci- alkylthio, polyhaloCi-
alkyl, polyhaloCi-ealkyloxy, cyano, aminocarbonyl,
amino, mono-or di(C alkyl)amino, nitro, aryl or
aryloxy; R3 represents hydrogen, cyano, Ci- alkyl
optionally substituted with hydroxy or or C(=O)-R 7;
R4 represents hydrogen or R5 represents hydrogen, d -
alkyl, hydroxyC 1-6alkyl, C2-6alkenyL, C - alkynyl,
polyhaloCi- alkyl, Ci- alkyloxyCi-ealkyl, aminoCi-
alkyl, mono-or di(Ci- 4alkyl)aminoCi^alkyl,
aminocarbonylCi- alkyl, mono-or
diCCi^alky^aminocarbonylCi- alkyl or aryl; R a and 6
each independently represent hydrogen, C alky], amino,
mono-or di(Ci-4alkyl)amino, arylNH-, aminoCi-6alkyl,
mono-or diCC^alkytyamino- Ci-ealkylcarbonylamino,
aminocarbonylamino, carbonylamino or hydroxyCi-
6alkyl; or R<5a and R b taken together with the
nitrogen to which they are attached form pyrrolidinyl,
imidazolidinyl, pyrazolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl or
piperazinyl substituted with Ci^alkyl; R7 represents
hydrogen, Ci_dalkyl, hydroxyCi-galkyl, C2-6alkenyl,
C2-6alkynyl, polyhaloCi- alkyl, Ci-ealkyloxvQ-ealkyl,
aminod- alkyl, mono-or aminocarbonylCi-ealkyl, mono-or
di(Ci-4alkyl)aminocarbonylCi- 6alkyl, aryl or
heteroaryl;Z represents a cyclic ring system selected
from (a-1) (a-2) (a-3) (a ) (a-5) (a- ) (a-7) (a-8)
(a-9) (a-10) (a-11) (a-1 2) (a-18) each R
independently represents hydrogen, halo, Ci- alkyloxy,
polyhaloCi- alkyl, polyhaloCi- alkyloxy, cyano,
aminocarbonyl, mono-or di(Ci-4alkyl)aminocarbonyl,
amino, mono-or hydroxyCi- alkylamino, aryl, aryloxy,
piperidinyl, piperidinylamino, mof holinyl,
piperazinyl or nitro; each R9 independently represents
hydrogen, halo or C alky]; 



n is 1, 2, 3, 4 or 5; aryl represents phenyl or phenyl
substituted with one, two, three, four or five
substituents each independently selected from halo,
Ci^alkyl, Ci-salkyloxy, polyhaloCi- alkyl, polyhaloCi-
alkyloxy, cyano, aminocarbonyl, mono-or
di(Ci-4alkyl)aminocarbonyl, amino, mono-or
di(Ci-4alkyl)amino, phenyloxy or nitro; heteroaryl
represents furanyl, thienyl, pyrrolyl, oxazolyl,
thiazolyl, imidazolyl, pyrazolyl, isoxazolyl,
isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl,
pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, each of
said heterocycles optionally beingsubstituted with one
or two substituents each independently selected from
halo, Ci- alkyl, C]-6alkyloxy, polyhaloCi- alky],
cyano, aminocarbonyl, mono-or amino, mono-or
di(Ci-"alkyl)amino or nitro; provided that
1-(3,4-dimethoxybenzyl)-4-phenyl-l
H-imidazole-2-thiol; and
l-(o-chlorobenzyl)-5-ethyl-4-phenyl-imidazole-2-thiol
are not included. A second interesting embodiment of
the present invention relates to a compound of formula
wherein Ri represents hydrogen, Ci- alkyl,
C3-7cycloalkyl, di(Ci-6alkyl)aminoCi-6alkyl, aryl or
heteroaryl; each R independently represents halo, Ci-
alkyl, C^alkyloxy, C1-6alkylthio, polyhaloCi- alkyl,
polyhaloCi- alkyloxy, cyano, aminocarbonyl, amino,
mono-or di(Ci-4alkyl)amino, nitro, aryl or aryloxy; R3
represents hydrogen, cyano, optionally substituted
with hydroxy or Cealkyloxy, C(=O)-O-R 5, or CC=O)-R7;
R4 represents hydrogen or Ci^alkyl; R5 represents
hydrogen, polyhaloC 1-6alkyl, Ci-6alkyloxyCi -6alkyl,
aminoCi-ealkyl, mono-or aminocarbonylCi-ealkyl,
mono-or di(Ci-4alkyl)aminocarbonylCi-6alkyl or aryl; R
8 and Reb each independently represent hydrogen, Ci-
alkyl, amino, mono-or di(Ci-4alkyl)amino, arylNH-,
aminoCi-6alkyl, mono-or di(Ci-,talkyl)amino- Ci-
alkyl, Ci-salkylcarbonylamino, aminocarbonylamino,
carbonylamino orhydroxyCi- alkyl; or R68 and R6I,
taken together with the nitrogen to which they are
attached form pyrrolidinyl, imidazolidinyl,
pyrazolidinyl, piperidinyl, piperazinyl, morpholinyl,
thiomof holinyl or piperazinyl substituted with Ci-
alkyl;R represents hydrogen,
di(Ci-4alkyl)aminoCi-6alkyl, aminocarbonylCi^alkyl,
mono-or d C alky^aminocarbonyld-ealkyl, aryl or
heteroaryl; Z (a-l) (a-2) (a-3) (a-4) (a-5) (a-6)
(a-7) (a-8) (a-9) (a-10) (a-11) (a-12) (a-18) each R
independently represents hydrogen, halo, polyhalod-
alkyl, polyhaloCi^alkyloxy, cyano, aminocarbonyl,
mono-or di(Ci-4alkyl)aminocarbonyl, amino, mono-or
di(Ci_ alkyl)amino, hydroxyCi- alkylamino, aryl,
aryloxy, piperidinyl, piperidinylamino, morpholinyl,
piperazinyl or nitro; each R9 independently represents
hydrogen, halo or n is 1, 2, 3, 4 or 5; aryl
represents phenyl or phenyl substituted with one, two,
three, four or five substituents each independently
selected from halo, C alky!, Ci^alkyloxy,
polyhaloCi-ealkyl, polyhalod^alkyloxy, cyano,
aminocarbonyl, mono-ordi(Ci -4alkyl)aminocarbonyl,
amino, mono-or di(C alkyl ami o, phenyloxy or nitro;
heteroaryl represents furanyl, thienyl, pyrrolyl,
oxazolyl, thiazolyl, imidazolyl, pyrazolyl,
isoxazolyl, isothiazolyl, oxadiazolyl, triazolyl,
thiadiazolyl, pyridyl, pyridazinyl, pyrimidinyl,
pyrazinyl, each of said heterocycles optionally being
substituted with one or two substituents each
independently selected from halo, Ci- alkyl,
polyhaloCi- alkyloxy, cyano, aminocarbonyl, mono-or
amino, mono-or or nitro; provided that
1-(3,4-dimethoxybenzyl)-4-phenyl-l
H-imidazole-2-thiol; and
l-(o-chlorobenzyl)-5-ethyl-4-phenyl-imidazole-2-thiol
are not included. A third interesting embodiment are
the compounds of formula (0 o any subgroup thereof as
mentioned hereinbefore as interesting embodiment
wherein R3 represents hydrogen, cyano, C(=O)-O-R 5, or
C(O)-R 7. A fourth interesting embodiment are the
compounds of formula (T) or any subgroup thereof as
mentioned hereinbefore as interesting embodiment
wherein R3 represents cyano, Ci- alkyl optionally
substituted with hydroxy or Ci^alkyloxy, CC=O)-O-R5,
or C(=O)-R7. A fifth interesting embodiment are the
compounds of formula (I) or any subgroup thereof as
mentioned hereinbefore as interesting embodiment
wherein R3 represents cyano, C(=O)-O-R5, C -NR aR ,
CC=S)-NR6 R6 1 ,, SC -NR R or C(=O)-R7. A sixth
interesting embodiment are the compounds of formula
(I) or any subgroup thereof as mentioned hereinbefore
as interesting embodiment wherein R3 represents
hydrogen, cyano, CC=O)-O-R5, or CC=O)-R7; preferably
CC=O)-O-R5; more preferably C(=O)-O-Ci.ealkyl; most
preferred CC=O)-O-CH3. A seventh interesting
embodiment are the compounds of formula (I) or any
subgroup thereof as mentioned hereinbefore as
interesting embodiment wherein Z is other than 3-
pyridyl.Ln eight interesting embodiment are the
compounds of formula (I) or any subgroup thereof as
mentioned hereinbefore as interesting embodiment
wherein Z is a cyclic ring system selected from (a-1),
(a-2), (a-3), (a-4), (a-5), (a-6), (a-7), (a-9),
(a-10), (a-1 1), 



(a- 12), (a-1 3), (a- 14), (a- 15) or (a- 16) as
defined hereinabove; preferably a cyclic ring system
selected from (a-1), (a-2), (a-3), (a-4), (a-9),
(a-10), (a-12), (a-13), (a-14), (a-16) or (a- 18);
more preferably a cyclic ring system selected from
(a-1), (a-2), (a-3), (a-9), (a-10), (a-12), (a-13),
(a-14) or (a-16); even more preferably a cyclic ring
system selected from (a-1), (a-2), (a-9), (a-10) or
(a-13); most preferred a cyclic ring system of formula
(a-9). A ninth interesting embodiment are the
compounds of formula (I) or any subgroup thereof as
mentioned hereinbefore as interesting embodiment
wherein Z is a cyclic ring system selected from (a-2),
(a-7) or (a-9) or a cyclic ring system selected from
(a-2), (a-8) or (a-10); preferably wherein Z is a
cyclic ring system selected from (a-2), (a-7) or
(a-9); more preferably wherein Z is a cyclic ring
system selected from (a-2), (a-7) or (a-9) and wherein
R3 represents C(=O)-O-Rs. A tenth interesting
embodiment are the compounds of formula (I) or any
subgroup thereof as mentioned hereinbefore as
interesting embodiment wherein n is 2 or 3; preferably
wherein n is 2. An eleventh interesting embodiment are
the compounds of formula (I) or any subgroup thereof
as mentioned hereinbefore as interesting embodiment
wherein n is 2 and said two R2 substituents are placed
in meta and para postion. A twelfth interesting
embodiment are the compounds of formula (I) or any
subgroup thereof as mentioned hereinbefore as
interesting embodiment wherein R represents halo, C
alky], preferably halo or polyhaloQ galley, in
particular chloro, fluoro or trifluoromethyl; most
preferred halo, in particular chloro or fluoro, more
in particular fluoro. A thirteenth interesting
embodiment are the compounds of formula (I) or any
subgroup thereof as mentioned hereinbefore as
interesting embodiment wherein R is hydrogen, methyl,
ethyl, n-propyl, methoxymethyl, cyclohexyl,
cyclopropyl, dimethylaminomethyl, 2-thienyl,
3,4-dichlorophenyl; preferably Ri is or in particular
methyl, ethyl, propyl, methoxymethyl, more in
particular methyl, ethyl, n-propyl or methoxymethyl;
more preferably Ri is Ci- alkyl, inparticular methyl,
ethyl and propyl, more in particular methyl, ethyl or
n-propyl; most preferred Ri is ethyl. A fourteenth
interesting embodiment are the compounds of formula
(I) or any subgroup thereof as mentioned hereinbefore
as interesting embodiment wherein R4 is hydrogen. A
fifteenth interesting embodiment are the compounds of
formula (I) or any subgroup thereof as mentioned
hereinbefore as interesting embodiment which are
stereochemically pure. A sixteenth interesting
embodiment are the compounds of formula (I) or any
subgroup thereof as mentioned hereinbefore as
interesting embodiment wherein the carbon atom
carrying the Ri and R4 substituent has the (S)
configuration, i.e. a compound of formula a N-oxide, a
pharmaceutically acceptable addition salt, a
quaternary amine, a polymorphic form or a
stereochemically isomeric form thereof. Also
interesting compounds are those compounds of formula
(I) wherein one or more, preferably all of the
following restrictions apply: a) Ri represents C alky!
or especially methyl, ethyl, propyl or methoxymethyl;
b) R represents halo, polyhaloCi^alkyl or aryloxy,
especially halo, e.g. chloro or fluoro; c) R3
represents hydrogen, cyano, C(=O)-O-R5, or C(O)-R 7;
d) Z represents a ring system selected from (a-1),
(a-2), (a-3), (a-4), (a-5), (a-6), (a-7), (a-9),
(a-10), (a-1 1), (a-12), (a-13), (a-14), (a-15) or
(a-16); e) R4 represents hydrogen; f) n is 2 or 3.
Also interesting compounds are those compounds of
formula (I) wherein one or more of the following
restrictions apply:a) Ri represents especially methyl,
ethyl, propyl or methoxymethyl; b) R2 represents halo,
especially chloro or fluoro; c) R 3 represents
hydrogen; cyano; C(=O)-O-Rs wherein R 5 is preferably
hydrogen, Ci-6alkyl or Ci-ealkyloxyd-ealkyl;
C(=O)-NR6aR6b wherein R6 and R are preferably hydrogen
or hydroxyCi-ealkyl; C(=O)-R 7 wherein R7 is
preferably optionally substituted thiazolyl; d) Z
represents a ring system selected from (a-1), (a-2),
(a-3), (a-4), (a-9), (a- 10), (a-12), (a-13), (a-14),
(a-16) or (a-18). e) R4 represents hydrogen; f ) n is
2. Further interesting compounds are those compounds
of formula (I) wherein one or more of the following
restrictions apply: a) Ri represents C^alkyl,
especially ethyl or propyl; b) R represents halo,
especially chloro or fluoro; c) R3 represents C(O)-O-R
5 or d) Z represents a cyclic ring system selected
from (a-1), (a-2), (a-9), (a-10) or (a-13); e) R4
represents hydrogen; f) n is 2. Yet further
interesting compounds are those compounds of formula
(I) wherein one or more of the following restrictions
apply: a) Ri represents ethyl or propyl; b) R
represents chloro or fluoro; c) R3 represents
C(=O)-O-R 5, especially C(=O)-O-CH 3; d) Z represents
cyclic ring system (a-9); e) R4 represents hydrogen;
f) n is 2. Preferred compounds of formula (I) are
compounds 31, 6, 27, 9, 24, 40, 25, 7, 26, 45, 48, 49,
43, 36, 16, 28, 33, 32, 34, 51, 52 or 53; a -oxide, a
pharmaceutically acceptable addition salt, a
quaternary amine, a polymorphic form or a
stereochemically isomeric form thereof. More preferred
compounds of formula (I) are compounds 26, 48, 43, 52
or 53, especially compound 26, 43 or 53; a T-oxide, a
pharmaceutically acceptable additionsalt, a quaternary
amine, a polymorphic form or a stereochemically
isomeric form thereof. Most preferred is any one of
the following : a compound of formula (I) wherein the
compound is (S)-3-[l-(3,4-difluoro-phenyl)- 



propy - -isoxazol- -yl- -thioxo-
-dihydro-lH-imidazole-A-carboxylic acid methyl ester,
a -oxide, a pharmaceutically acceptable addition salt,
a quaternary amine or a polymorphic form thereof; a
compound of formula (I) wherein the compound is
(S)-3-[l-(3,4-difluoro-phenyl)-
propyl]-5-isoxazol-5-yl-2-thioxo-2,3-dihydro-l
H-imidazole-4-carboxylic acid methyl ester or a
N-oxide thereof; a compound of formula (I) wherein the
compound is (S)-3-[l-(3,4-difluoro-phenyl)-
propyl]-5-isoxazol-5-yl-2-thioxo-2,3-dihydro-l
H-imidazo]e-4-carboxylic acid methyl ester or a
pharmaceutically acceptable addition salt thereof; a
compound of formula (I) wherein the compound is
(S)-3-[l-(3,4-difluoro-phenyl)-
propyl]-5-isoxazol-5-yl-2-thioxo-2,3-dihydro-
lH-imidazole-4-carboxylic acid methyl ester or a
quaternary amine thereof; a compound of formula (I)
wherein the compound is
(S)-3-[l-(3,4-difluoro-phenyl)-
propyl]-5-isoxazol-5-yl-2-thioxo-2,3-dihydro-l
H-imidazole-4-carboxylic acid methyl ester ; or a
compound of formula (I) wherein the compound is
(S)-3-[l-(3,4-difiuoro-phenyl)-
propyl]-5-isoxazol-5-yl-2-thioxo-2,3-dihydro-l
H-imidazole-4-carboxylic acid methyl ester with a
melting point of 128.5C. In general, compounds of
formula (I) wherein R represents hydrogen, said
compounds being represented by formula (I-a), can be
prepared by reacting an intermediate of formula (II-a)
or (II-b) with KSCN in the presence of a suitable
acid, such as for example hydrochloric acid and the
like, and a suitable solvent, such as for example an
alcohol, e.g. ethanol, optionally in the presence of
water.(04)) Compounds of formula (I) wherein R3 is
other than hydrogen, said R3 being represented by Ry
and said compounds being represented by formula (I-b),
can be prepared by reacting an intermediate of formula
(III) with an intermediate of formula (YV) wherein Wi
represents a suitable leaving group, such as for
example Ci- alkyloxy, e.g. methoxy or t-butyloxy, or
halo, e.g. chloro and the like, in the presence of
KSCN, a suitable acid, such as for example
hydrochloric acid and the like, a suitable solvent,
such as for example tetrahydroiuran, or a mixture of
tetrahydroiuran and a suitable alcohol, e.g. methanol,
and a suitable base, such as for example t-BuONa,
LiN(isorropyl)2 or NH[Si(CHa)3] . m (I-b) Compounds of
formula (I-b) can also be prepared by reacting an
intermediate of formula (V) with a suitable base, such
as for example sodium hydroxide and the like, in the
presence of a suitable solvent, such as for example an
alcohol, e.g. ethanol.(V) (I-b) Compounds of formula
(I) wherein Z represents optionally substituted 1,3,4-
oxadiazole, said compounds being represented by
formula (I-c), can be prepared by reacting an
intermediate of formula (VI) with phosphoric
trichloride or Burgess'reagent optionally in the
presence of a suitable solvent, such as for example
tetrahydrofuran. (Vl) (I-c) Compounds of formula (I)
wherein R3 represents C(=O)-O-R5 wherein Ry represents
or hydroxyCi- alkyl, said compounds being represented
by formula (I-d), can be prepared by reacting an
intermediate of formula (VII), wherein W represents a
suitable leaving group, such as for example halo, e.g.
chloro and the like, with an appropriate alcohol of
formula HO-R5 in the presence of a suitable solvent,
such as for example tetrahydrofuran. (VH) (I-d)
Compounds of formula (I) wherein R3 represents said
compounds being represented by formula (I-e), can be
prepared by reacting an intermediate offormula (VII),
with an intermediate of formula (VIII), such as for
example NH3 (or acetic acid ammonium salt),
pyrrolidine and the like, in the presence of a
suitable solvent, such as for example acetone,
tetrahydrofiiran, L -dimethylformamide and the like.
(VII) (I-e) Compounds of formula (I) wherein R3
represents CH2-OH, said compounds being represented by
formula (I-f), can be prepared by reacting an
intermediate of formula (VtI) with a suitable reducing
agent, such as for example NaBH in the presence of a
suitable solvent, such as for example tetrahydrofuran.
(vp) (I-*) Compounds of formula (F) can be prepared
according to the above described reactions but
starting from an intermediate wherein the carbon atom
carrying the R and R substituent has the (S)
configuration. Alternatively, compounds of formula (I)
wherein the carbon atom carrying the Ri and R4
substituent has the (R) configuration can be prepared
according to the above described reactions but
starting from an intermediate wherein the carbon atom
carrying the Ri and R4 substituent has the (R)
configuration. The compounds of formula (I) may
further be prepared by converting compounds of formula
(I) into each other according to art-known group
transformation reactions.The compounds of formula (I)
may be converted to the corresponding -oxide forms
following art-known procedures for converting a
trivalent nitrogen into its -oxide form. Said
JV-oxidation reaction may generally be carried out by
reacting the starting material of formula (T) with an
appropriate organic or inorganic peroxide. Appropriate
inorganic peroxides comprise, for example, hydrogen
peroxide, alkali metal or earth alkaline metal
peroxides, e.g. sodium peroxide, potassium peroxide;
appropriate organic peroxides may comprise peroxy
acids such as, for example, benzenecarboperoxoic acid
or halo substituted benzenecarboperoxoic acid, e.g.
3-chlorobenzenecarboperoxoic acid, peroxoalkanoic
acids, e.g. peroxoacetic acid, alkylhydroperoxides,
e.g. teitbutyl 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, e.g.
dichloromethane, and mixtures of such solvents.
Compounds of formula (I) wherein R3 represents
C(=O)-O-Ci^alkyl, may be converted into a compound of
formula (I) wherein R3 represents CH -OH by reaction
with a suitable reducing agent, such as for example
LiHBEt in the presence of a suitable solvent, such as
for example tetrahydrofuran. Compounds of formula (I)
wherein R3 represents C(=O)-0-Ci-6alkyl, can also be
converted into a compound of formula (I) wherein R3
represents C(=O)-OH by reaction with a suitable base,
such as NaOH, in the presence of a suitable solvent,
such as for example H2O, tetrahydrofuran or an
appropriate alcohol, e.g. methanol and the like.
Compounds of formula (I) wherein R3 represents can
also be 



converted into a compound of formula (I) wherein R3
represents C(=O)-NR6 aRsb, by reaction with the
appropriate base of formula NHR aRb i a suitable
solvent, such as for example H2O. Compounds of formula
(I) wherein R3 represents C(=O)-O-H, can be converted
into a compound of formula (I) wherein R3 represents
C(=O)-NR6 aR6b, by reaction with the appropriate base
of formula NHReaRb in the presence of
iV-(ethylcarbonimidoyl)- N -
dimethyl-l,3-propanediamine, 1-hydroxy-
lH-benzotriazole and a suitable solvent, such as for
example V -dimethylformamide. Compounds of formula (I)
wherein R3 represents C(=O)-O- H, can also be
converted into a compound of formula (I) wherein R3
represents C(=O)-NH2 by reaction with NH4OH in the
presence of SOCl2.Compounds of formula (I) wherein R3
represents can also be converted into a compound of
formula (I) wherein R3 represents by reaction with
HO-Ci-ealkyl-O-Ci- alkyl in the presence OfNaBH4.
Compounds of formula (I) wherein R3 represents cyano
or can be converted into a compound of formula (I)
wherein R3 represents aminocarbonyl by reaction
WItIiNH4OH. Compounds of formula (I) wherein R3
represents cyano, can also be converted into a
compound of formula (I) wherein R3 represents by
reaction with hydrogen sulfide in the presence of
N-ethyl-iV-(l-methylethyl)- 2-propanamine in a
suitable solvent such as pyridine. Compounds of
formula (I) wherein R represents can be converted into
a compound of formula (I) wherein R3represents by
reaction with chloroCi- alkyMg in a suitable solvent
such as tetrahydrofuran. Compounds of formula (J)
wherein R3 represents C(=O)-Ci-6alkyl can be converted
into compounds of formula (I) wherein R3 represents
hydroxyCt- alkyl by reaction with a suitable reducing
agent such as NaBH4, in the presence of a suitable
solvent such as methanol. Some of the compounds of
formula (I) and some of the intermediates in the
present invention may contain an asymmetric carbon
atom. Pure stereochemically isomeric forms of said
compounds and said intermediates can be obtained by
the application of art-known procedures. For example,
diastereoisomers can be separated by physical methods
such as selective crystallization or chromatographic
techniques, e.g. counter current distribution, liquid
chromatography and the like methods. Enantiomers can
be obtained from racemic mixtures by first converting
said racemic mixtures with suitable resolving agents
such as, for example, chiral acids, to mixtures of
diastereomeric salts or compounds; then physically
separating said mixtures of diastereomeric salts or
compounds by, for example, selective crystallization
or chromatographic techniques, e.g. liquid
chromatography and the like methods; and finally
converting said separated diastereomeric salts or
compounds into the corresponding enantiomers. Pure
stereochemically isomeric forms may also be obtained
from the pure stereochemicallyisomeric forms of the
appropriate intermediates and starting materials,
provided that the intervening reactions occur
stereospecifically. Ln alternative manner of
separating the enantiomeric forms of the compounds of
formula (I) and intermediates involves liquid
chromatography, in particular liquid chromatography
using a chiral stationary phase. Some of the
intermediates and starting materials are known
compounds and may be commercially available or may be
prepared according to art-known procedures.
Intermediates of formula ( -a) may be prepared by
reacting an intermediate of formula (Vpi) wherein W3
represents a suitable leaving group, such as for
example halo, e.g. bromo, with an intermediate of
formula (JX) in the presence of a suitable base, such
as for example T-diisopropylethanamine, and a suitable
solvent, such as for example tetrahydroftiran. (VHI)
(IX) (p-a) Intermediates of formula (EX) wherein R4
represents hydrogen, said intermediates being
represented by formula (EX-a), may be prepared by
reacting an intermediate of formula (X) with a
suitable reducing agent, such as for example H , in
the presence of a suitable catalyst, such as for
example Raney Nickel, a suitable catalyst poison, such
as for example a thiophene solution, and a suitable
base, such as for example NH3. (X) (TX-a)
Intermediates of formula (X) may be prepared by
reacting an intermediate of formula (XI) with HO-NH 2
in the presence of a suitable base, such as for
example Na COs, and a suitable solvent, such as for
example an alcohol, e.g. ethanol, and
water.Intermediates of formula (II-b) can be prepared
by reacting an intermediate of formula (VIII) with an
intermediate of formula (XII) in the presence of a
suitable solvent, such as for example acetonitrile.
(vm) (xp) (p-b) Intermediates of formula (XII) can be
prepared by reacting an intermediate of formula (Xip)
with trimethyloxonium and tetrafluoroborate in the
presence of a suitable solvent, such as for example
methylenechloride. QiUT) (xp) Intermediates of formula
(XIII) wherein R is hydrogen, said intermediates being
represented by formula (Xlll-a), can be prepared by
reacting an intermediate of formula (XTV) with
HC(=O)-NH 2 in the presence of a suitable acid, such
as for example formic acid. (XIV)Intermediates of
formula (III) can be prepared from an intermediate of
formula (XV) in the presence of formic acid or a
formate, such as for example n-butylformate, and in
the presence of a suitable solvent, such as for
example xylene. (XV) (IH) Intermediates of formula
(XV) can be prepared by reacting an intermediate of
formula (IX) with an intermediate of formula (XVI)
wherein W4 represents a suitable leaving group, such
as for example halo, e.g. chloro and the like, in the
presence of a suitable base, such as for example
-diethylethanamine, and a suitable solvent, such as
for example N, -dimethylformamide or tetrahydrofuran.
The intermediates of formula (IX) may contain a chiral
center at the carbon atom carrying the Ri and R4
substituent depending on the substituents representing
R1 and R4. Said stereospecific intermediates of
formula (DC) are represented by formula (EX-b). When
the reaction is performed starting from a
stereospecific intermediate of formula (EX-b), a
stereospecific intermediate of formula (XV) is
obtained, said intermediate being represented by
formula (XV-a). (TX) (XVT) (XV) 



(K-b) (XVI) (XV-a) indicates the chiral center and may
be (R) or (S) depending on the R1 and R4 substituents
Stereospecific intermediates of formula (XV-a) can
also be prepared by reacting an intermediate of
formula (XV) with a suitable stereospecific resolution
agent, such as forexample
[S-(R*,R*)]-2,3-bis[(4-methylbenzoyl)oxy]-butanedioic
acid, in the presence of a suitable solvent, such as
for example an alcohol, e.g. 2-propanol. When a
stereospecific intermediate of formula (XV-a) is
reacted further according to the methods described
hereinabove, the resulting intermediates are also
stereospecific and finally the resulting final
compounds are also stereospecific. Intermediates of
formula (XV) wherein R4 represents hydrogen, said
intermediates being represented by formula (XV-b), can
also be prepared by reacting an intermediate of
formula (XXVT) with an intermediate of formula (XXVII)
in the presence of a suitable reducing agent, such as
for example H , a suitable catalyst, such as for
example Pd on charcoal, a suitable catalyst poison,
such as for example a thiophene solution, a suitable
weak base, such as for example KF or potassium
acetate, a suitable acid, such as for example
hydrochloric acid, and a suitable solvent, such as for
example an alcohol, e.g. methanol. PDCVI) (XXVU)
(XV-b) Intermediates of formula (IX-b), can be
prepared by reacting an intermediate of formula (XVII)
with triphenylphosphine, in the presence of a suitable
solvent, such as for example tetrahydrofuran and water
or by reacting an intermediate of formula (XVII) with
a suitable reducing agent, such as for example H , in
the presence of a suitable catalyst, such as for
example Pt on charcoal or Pd on charcoal, and a
suitable solvent, such as for example an alcohol, e.g.
methanol.  indicates the chiral center and may be (R)
or (S) depending on the Ri and R4 substituentsWhen a
stereospecific intermediate of fopnula (DC-b) is
reacted further according to the methods described
hereinabove, the resulting intermediates are also
stereospecific and finally the resulting final
compounds are also stereospecific. Intermediates of
formula (XVII) can be prepared by reacting an
intermediate of formula (XVIII) with
diphenylphosphoryl azide in the presence of
2,3,4,6,7,8,9,10- octahydro-pyrimido[l,2-a]azepine and
in the presence of a suitable solvent, such as for
example toluene. (xvm) (XVII)  indicates the chiral
center and maybe (R) or (S) depending on the R1 and R4
substituents Stereospecific intermediates of formula
(XVIII) wherein R is hydrogen and Ri is methyl, ethyl,
or n-propyl, said Ri being represented by Llk and said
intermediates being represented by formula (XVTII-a)
and (XVTII-b), can be prepared by reacting an
intermediate of formula (XIX) with ZnAIk2 wherein AIk
represents methyl, ethyl or "-propyl, in the presence
of a stereospecific catalyst, such as for example N
N1- 1R,2R)- 1,2-cyclohexanediylbis [1,1,1 -trifluoro]
-methanesulfonamide respectively 5W-(I S,2S)-
1,2-cyclohexanediylbis[l ,1,
1-trifluoro]-methanesulfonamide, Ti(IPrO) and a
suitable solvent, such as for example toluene. ZnAIk 2
(XDC) IR R (XVIII-a) ZnAIk, ( O 1S.2S (xvm-b)
Intermediates of formula (V) can be prepared by
reacting an intermediate of formula (XX) wherein W5
represents a suitable leaving group, such as for
example halo, e.g.chloro and the like, with an
intermediate of formula (IX) and an intermediate of
formula (XXT), in the presence of a suitable base,
such as for example N,Ndiisopropylethanamine, and a
suitable solvent, such as for example tetrahydrofuran.
(V) Intermediates of formula (VI) can be prepared by
reacting an intermediate of formula (XXII) wherein W
represents a suitable leaving group, such as for
example halo, e.g. chloro, with an intermediate of
formula (XXpi) in the presence of a suitable solvent,
such as for example tetrahydrofuran, optionally in the
presence of a suitable base, such as for example LT,
-diethylethanamine. (xxp) (xxm) (vi) Intermediates of
formula (XXII) wherein W represents chloro, said
intermediates being represented by formula (XXII-a),
can be prepared by reacting an intermediate of formula
(XXIV) with SOCl2 optionally in the presence of a
suitable solvent, such as for (XXTV) (XXH-a)
Intermediates of formula (XXTV) can be prepared by
reacting an intermediate of formula (III) with an
intermediate of formula (XXVT) in the presence of
KSCN,NaOC(CH3)3, a suitable acid, such as for example
hydrochloric acid, and a suitable solvent, such as for
example tetrahydrofuran. This reaction also leads to
the preparation of intermediates of formula (XXV). (m)
(XXVI) (XXIV) (XXV) Intermediates of formula (XXIV)
can also be prepared by hydrolyzing an intermediate of
formula (XXV) in the presence of a suitable base, such
as for example sodium hydroxide, in the presence of a
suitable solvent, such as an alcohol, e.g. methanol,
and water. Intermediates of formula (XXTV) may also be
prepared by hydrolysis of an intermediate of formula
(XXV) in the presence of a suitable acid, such as for
example trifluoroacetic acid, in the presence of a
suitable solvent, such as for example methylene
chloride. In the preparation of the compounds of the
present invention, interesting intermediates are
intermediates of formula (FX) (P a -oxide, a
pharmaceutically acceptable addition salt, a
quaternary amine or stereochemically isomeric form
thereof. As already indicated hereinabove, the
intermediates of formula (DC) may contain a chiral
center at the carbon atom carrying the Ri and R4
substituent depending on the substituents representing
R1 and R4. In case said carbon atom represents a
chiral center, a preferred embodiment of the
intermediates of formula (IX) are those intermediates
wherein the intermediate is stereospecific, i.e.
wherein the intermediate has the (R) or (S)
configuration at the carbon atom carrying the Ri and
R4 substituent (intermediates of formula (IX-b).
Particularly preferred are those intermediates of
formula (IX-b) which have the (S) configuration
(intermediates of formula (IX-b-1).Thus the present
invention also relates to intermediates of formula
(DC-b-1) (IX-b-1) a iV-oxide, a pharmaceutically
acceptable addition salt or a quaternary amine
thereof. 



The present invention also relates to intermediates of
formula (IX-b-1) provided that when n=2 and each R is
chloro and said two chloro substituents are placed in
meta and para position, then Ri is other than ethyl.
Another preferred embodiment are those intermediates
of formula (DC-b-1) wherein each R is independently
selected from halo, or polyhaloCi- alkyl. provided
that when n=2 and each R2 is chloro and said two
chloro substituents are placed in meta and para
position, then R is other than ethyl. A further
embodiment are those intermediates of formula (DC-b-1)
wherein n is 1, 2, or 3, in particular 2, provided
that when n is 2 and each R is chloro and said two
chloro substituents are placed in meta and para
position, then Ri is other than ethyl. Again another
embodiment are those intermediates of formula (DC-b-1)
wherein n is 2 and the two R substituents are placed
in meta and para position provided that when each R2
is chloro, then Ri is other than ethyl. Another
embodiment are those intermediates of formula (DC-b-1)
as described hereinabove wherein R4 is hydrogen. Also
interesting are those intermediates of formula (DC)
and (DC-b-1) wherein Ri is hydrogen, methyl, ethyl,
n-propyl, methoxymethyl, cyclohexyl, cyclopropyl,
dimethylaminomethyl, 2-thienyl, 3,4-dichlorophenyl, in
particular methyl, ethyl, "-propyl, methoxymethyl,
more in particular methyl, ethyl and n-propyl provided
that when n is 2 and R2 represents chloro, and said
two chloro substituents are placed in meta and para
position, and R4 is hydrogen, then Ri is other than
ethyl, cyclopropyl phenyl, and provided that when n is
2 and R2 represents chloro, and said two chloro
substituents are placed in meta and para position, and
R4 is methyl, then Ri is otherthan methyl and provided
that when n is 2 and said two R2 substituents are
placed in meta and para position and R in meta
position is trifluoromethyl and R2 in para position is
fluoro, and R is hydrogen, then R1 is other than
ethyl. Also interesting are those intermediates of
formula (DC) or (EX-b-1) as described hereinabove
wherein R is chloro, fluoro, or trifluoromethyl, in
particular chloro or fluoro, more in particular
fluoro. Particularly interesting intermediates are
those intermediates of formula (EX-a) or (IX-b- 1)
having the following formula (DC-a-1) (DC-b-l-l) a
Lf-oxide, a pharmaceutically acceptable addition salt
or a quaternary amine thereof, wherein AIk is defined
as hereinabove, i.e. AJk represents methyl, ethyl and
n-propyl, and each R2a and R2b independently
represents chloro, fluoro or trifluoromethyl. An
interesting embodiment are those intermediates of
formula (DC-a-1) provided that when R2a and R b are
both chloro or when R2a is trifluoromethyl and R2b is
fluoro, then AIk is other than ethyl. Further
interesting intermediates of formula (DC-a-1) are
those intermediates of formula (DC-a-1) provided that
when R2a and R2b are both chloro, then AIk is other
than methyl, ethyl, n-propyl and provided that when
R2a and R2b are both fluoro or R2a is trifluoromethyl
and R2b is fluoro or R2a is fluoro and R2b is
trifluoromethyl then AIk is other than ethyl. Also
interesting are those intermediates of formula
(DC-b-l-l) provided that when R2 and R2b are both
chloro, then AIk is other than ethyl. A particular
interesting intermediate of formula (DC-b-l-l) is that
intermediate wherein R 8 and R2bare both fluoro and
AIk represents ethyl i.e. a compound of formula (DC-b-
1-1-a).(TX-b-1 -l-a) The compounds of formula (I) and
(Y) show CCR2 receptor antagonistic properties. The C
- C chemokine receptor 2 (CCR2) and its ligand
monocyte chemoattractant (chemotactic) protein (MCP-I;
in new chemokine nomenclature also called CCL2) are
recognized to be implicated in both acute and chronic
inflammatory processes. Chemokines (contraction of
"chemotactic cytokines") are most important regulators
of leukocyte trafficking. This biological role is
exerted by interacting - on target cells - with
seven-transmembrane-domain receptors that are coupled
to heterodimeric G proteins. Chemokines are mainly
grouped into 2 major families (C - C or C -X-C family)
dependent on the presence of an amino acid
(represented by X) between the two conserved cysteine
residues (represented by C) near the amino terminus.
In general, chemokines from the C - C family attract
monocytes, macrophages, T cells and NK cells. A
chemokine, which acts through the CCR2 receptor, is
MCP-I as indicated above. Therefore, the CCR2 receptor
is also known as the MCP-I receptor. MCP-2, MCP-3 and
MCP-4 may also act, at least in part, through this
receptor. It is recognized that the CCR2 receptor and
MCP-I play a role in the pathophysiology of various
inflammatory diseases. Therefore, CCR2 receptor
antagonists, which block the CCR2 receptor, have
potential as pharmaceutical agents to combat
inflammatory conditions such as arthritis,
osteoarthritis, rheumatoid arthritis,
glomerulonephritis, diabetic nephropathy, lung
fibrosis, idiopathic pulmonary fibrosis, sarcoidosis,
vasculitis, hepatitis, nonalcoholic steatohepatitis,
inflammatory conditions of the brain such as
Alzheimer's disease, restenosis, alveolitis, asthma,
allergic rhinitis, allergic conjunctivitis,
atherosclerosis, psoriasis, delayed-type
hypersensitivity reactions of the skin, inflammatory
bowel disease, acute or chronic brain inflammation,
e.g. multiple sclerosis, autoimmune encephalomyelitis,
chronic obstructive pulmonary disease (COPD), uveitis,
dermatitis, atopic dermatitis. CCR2 receptor
antagonists may also beuseful to treat autoimmune
diseases such as diabetes or transplant rejection,
stroke, reperfusion injury, ischemia, cancer,
myocardial infraction, pain, in particular neuropathic
pain. The compounds of the present invention may also
be used to inhibit the entry of Human Immunodeficiency
Virus (HTV) into monocytes and lymphocytes, thereby
having a therapeutic role in the treatment of AIDS
(Acquired Immunodeficiency Syndrome). The CCR2
receptor exists in two isoforms, namely the CCR2A and
the CCR2B receptor. Due to their CCR2 receptor
antagonistic activity, in particular their CCR2B
receptor antagonistic activity, the compounds of
formula (I), their -oxides, pharmaceutically
acceptable addition salts, quaternary amines,
polymorphic forms or stereochemically isomeric forms
are useful in the treatment or prevention, in
particular for the treatment, of diseases or
conditions mediated through the activation of the CCR2
receptor, in particular the CCR2B receptor. Diseases
or conditions related to an activation of the CCR2
receptor comprise inflammatory conditions such as
arthritis, osteoarthritis, rheumatoid arthritis,
glomerulonephritis, diabetic nephropathy, lung
fibrosis, idiopathic 



pulmonary fibrosis, sarcoidosis, vasculitis,
hepatitis, nonalcoholic steatohepatitis, inflammatory
conditions of the brain such as Alzheimer's disease,
restenosis, alveolitis, asthma, allergic rhinitis,
allergic conjunctivitis, atherosclerosis, psoriasis,
delayed-type hypersensitivity reactions of the skin,
inflammatory bowel disease, acute or chronic brain
inflammation, e.g. multiple sclerosis, autoimmune
encephalomyelitis, chronic obstructive pulmonary
disease (COPD), uveitis, dermatitis, atopic
dermatitis, autoimmune diseases such as diabetes or
transplant rejection, stroke, reperfusion injury,
ischemia, cancer, myocardial infraction, pain
(neuropathic pain). In particular, the compounds of
formula (I) are useful in the treatment or prevention
of inflammatory diseases and autoimmune diseases,
especially rheumatoid arthritis, atherosclerosis,
multiple sclerosis, inflammatory bowel disease and
chronic obstructive pulmonary disease (COPD). The
compounds of formula (I) are also of particular
interest in the treatment or prevention of psoriasis,
asthma, rheumatoid arthritis or pain (neuropathic
pain), more in particular psoriasis, asthma or
rheumatoid arthritis. In view of the above-described
pharmacological properties, the compounds of formula
(I), their -oxides, pharmaceutically acceptable
addition salts, quaternary amines and stereochemically
isomeric forms, may be used as a medicine. In
particular, the presentcompounds can be used for the
manufacture of a medicament for treating or preventing
diseases mediated through activation of the CCR2
receptor, in particular the CCR2B receptor. More in
particular, the compounds of the invention can be used
for the manufacture of a medicament for treating or
preventing inflammatory diseases, especially
rheumatoid arthritis, atherosclerosis, multiple
sclerosis, inflammatory bowel disease and chronic
obstructive pulmonary disease (COPD). The compounds of
the invention can also in particular be used for the
manufacture of a medicament for treating or preventing
psoriasis, asthma, rheumatoid arthritis or pain
(neuropathic pain), more in particular psoriasis,
asthma or rheumatoid arthritis. In view of the utility
of the compounds of formula (I), there is provided a
method of treating warm-blooded animals, including
humans, suffering from or a method of preventing
warm-blooded animals, including humans, to suffer from
diseases mediated through activation of the CCR2
receptor, in particular mediated through the CCR2B
receptor. Said methods comprise the administration of
an effective amount of a compound of formula (I), a
-oxide form, a pharmaceutically acceptable addition
salt, a quaternary amine, a polymorphic form or a
possible stereoisomeric form thereof, to warm-blooded
animals, including humans. The blockade of the CCR2
receptor by the present compounds of formula (I)
inhibits the normal function of MCP-I . Therefore, the
present compounds can also be described as MCP-I
inhibitors and hence can be used to prevent or treat
diseases mediated through MCP-1. The present invention
also provides compositions for preventing or treating
diseases mediated through activation of the CCR2
receptor, in particular the CCR2B receptor. Said
compositions comprise a therapeutically effective
amount of a compound of formula (I) and a
pharmaceutically acceptable carrier or diluent. The
compounds of the present invention may be formulated
into various pharmaceutical forms for administration
purposes. As appropriate compositions there may be
cited all compositions usually employed for
systemically administering drugs. To prepare the
pharmaceutical compositions of this invention, an
effective amount of the particular compound,
optionally in addition salt form, as the active
ingredient is combined in intimate admixture with a
pharmaceutically acceptable carrier, which carrier may
take a wide variety of forms depending on the form of
preparation desired for administration. These
pharmaceutical compositions are desirable in unitary
dosageform suitable, particularly, for administration
orally, rectally, percutaneously, or by parenteral
injection. For example, 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 solutions; or solid carriers
such as starches, sugars, kaolin, diluents,
lubricants, binders, disintegrating agents and the
like in the case of powders, pills, capsules, and
tablets. Because of their ease in administration,
tablets and capsules represent the most advantageous
oral dosage unit forms, in which case solid
pharmaceutical carriers are obviously employed. For
parenteral compositions, the carrier will usually
comprise sterile water, at least in large part, though
other ingredients, for example, to aid solubility, may
be included Injectable solutions, for example, may be
prepared in which the carrier comprises saline
solution, glucose solution or a mixture of saline and
glucose solution. Injectable suspensions may also be
prepared in which case appropriate liquid carriers,
suspending agents and the like may be employed. Also
included are solid form preparations, which are
intended to be converted, shortly before use, to
liquid form preparations. In the compositions suitable
for percutaneous administration, the carrier
optionally comprises a penetration enhancing agent
and/or a suitable wetting agent, optionally combined
with suitable additives of any nature in minor
proportions, which additives do not introduce a
significant deleterious effect on the skin. Said
additives may facilitate the administration to the
skin and/or may be helpful for preparing the desired
compositions. These compositions may be administered
in various ways, e.g., as a transdermal patch, as a
spot-on, as an ointment. The compounds of the present
invention may also be administered via inhalation or
insufflation by means of methods and formulations
employed in the art for administration via this way.
Thus, in general the compounds of the present
invention may be administered to the lungs in the form
of a solution, a suspension or a dry powder. Any
system developed for the delivery of solutions,
suspensions or dry powders via oral or nasal
inhalation or insufflation are suitable for the
administration of the present compounds. The compounds
of the present invention may also be topically
administered in the form of drops, in particular eye
drops. Said eye drops may be in the form of a solution
or a suspension. Any system developed for the delivery
of solutions or suspensions as eye drops are suitable
for the administration of the present compounds. 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,
suppositories, 



injectable solutions or suspensions and the like, and
segregated multiples thereof. The exact dosage and
frequency of administration depends on the particular
compound of formula (I) used, the particular condition
being treated, the severity of the condition being
treated, the age, weight, sex, extent of disorder and
general physical condition of the particular patient
as well as other medication the individual may be
taking, as is well known to those skilled in the art.
Furthermore, it is evident that said effective daily
amount may be lowered or increased depending on the
response of the treated subject and/or depending on
the evaluation of the physician prescribing the
compounds of the instant invention. The compounds of
formula (I) may also be used in combination with other
conventional anti-inflammatory or immunosuppressive
agents, such as steroids, cyclooxygenase-2 inhibitors,
non-steroidal-anti-inflammatory drugs, TNF- a
antibodies, such as for example acetyl salicylic acid,
bufexamac, diclofenac potassium, sulindac, diclofenac
sodium, ketorolac trometamol, tolmetine, ibuprofen,
naproxen, naproxen sodium, tiaprofen acid,
flurbiprofen, mefenamic acid, nifluminic acid,
meclofenamate, indomethacin, proglumetacine,
ketoprofen, nabumetone, paracetamol, piroxicam,
tenoxicam, nimesulide, fenylbutazon, tramadol,
beclomethasone dipropionate, betamethasone,
beclamethasone, budesonide, fluticasone, mometasone,
dexamcthasone, hydrocortisone, methylprednisolone,
prednisolone, prednisone, triamcinolone, celecoxib,
rofecoxib, valdecoxib, infliximab, leflunomide,
etanercept, CPH 82, methotrexate, sulfasalazine,
antilymphocytory immunoglobulines, antithymocytory
immunoglobulines, azathioprine, cyclosporine,
tacrolimus substances, ascomycin, rapamycin,
muromonab-CD3. Thus, the present invention also
relates to the combination of a compound of formula
(I) and another anti-inflammatory or immunosuppressive
agent. Said combination may be used as a medicine. The
present invention also relates to a product containing
(a) a compound of formula (J), and (b) another
anti-inflammatory or immunosuppressive compound, as a
combined preparation for simultaneous, separate or
sequential use in the treatment of diseases mediated
lhrough activation of the CCR2 receptor, in particular
mediated through the CCR2B receptor. The different
drugs in such productsmay be combined in a single
preparation together with pharmaceutically acceptable
carriers. Alternatively, such products may comprise,
for example, a kit comprising a container with a
suitable composition containing a compound of formula
(I) and another container with a composition
containing another anti-inflammatory or
immunosuppressive compound. Such a product may have
the advantage that a physician can select on the basis
of the diagnosis of the patient to be treated the
appropriate amounts of each component and the sequence
and timing of the administration thereof. The
following examples are intended to illustrate the
present invention. Experimental Part Hereinafter "RT"
means room temperature, "THF" means tetrahydrofuran,
"DIPE" means diisopropylether, "TFL" means
trifluoroacetic acid, "DBU" means 2,3,4,6,7,8,9,
10-octahydropyrimido[ 1,2-a]azepine and "DMF" means N,
-dimethylformamide. A. Preparation of the intermediate
compounds Example Al a. Preparation of intermediate 1
A solution of Na2CO (part of 0.52 mol) in H O (150 ml)
was added to a stirring mixture of
l-(3,4-dichlorophenyl)-l-propanone (0.345 mol) in
ethanol, p.a. (150 ml), then the remainder of Na CO
was added and hydroxylamine monohydrochloride (0.345
mol) was added portionwise while stirring vigorously.
The reaction mixture was heated to reflux temperature
and extra H O (75 ml) was added, then the resulting
mixture was stirred and refluxed for 6 hours. Extra
hydroxylamine monohydrochloride (2.4 g) was added and
the mixture was refluxed further for 18 hours. Again
extra hydroxylamine monohydrochloride (3 g) was added;
the reaction mixture was refluxed for 24 hours and
stirred for 2 days at room temperature. The solids
were filtered off, washed with EtOH/H2O (1/1) and
dried (vacuum, stream of air) at 56C. Yield: 71.8 g of
intermediate 1 (95.4 %).b. Preparation of intermediate
2 and 3 Intermediate 2 Intermediate 3 L mixture of
intermediate 1 (0.3 mol) in CH3OH/NH3 (7 N) (500 ml)
was hydrogenated at 14C with Raney Nickel (cat.
quant.) as a catalyst in the presence of thiophene
solution (6 ml). After uptake of H (2 equiv.), the
catalyst was filtered off and the filtrate was
evaporated, then co-evaporated 2 times with toluene.
The residue was stirred in boiling 2-propanol (250 ml)
and the mixture was filtered off hot. The filtrate was
allowed to reach room temperature and HCl/2-propanol
(6N, 150 ml) was added slowly while stirring
vigorously. The solvent was evaporated and the residue
was stirred in DIPE, then filtered off, washed and
dried (vacuum) at 6O0C. Yield: 53 g of intermediate 2
(73.4 %). A part of this fraction was converted into
its free base: Intermediate 2 (18.0 g) was stirred in
CH2Cl2 (200 ml) and a 15 % aqueous K2CO3 solution was
added, then the resulting mixture was stirred for 1
hour and a 50 % NaOH solution was added to increase
the pH. The organic layer was separated, washed with H
O, dried (MgSO ), filtered off and the solvent was
evaporated. Yield: 5 1 g of intermediate 3. Example A2
a. Preparation of intermediate 4 Intermediate 3
(prepared according to Al .b) (0.00208 mol) was
dissolved in THF (15 ml) and
N-ethyl-iV-(l-methylethyl)-2-propanamine (0.0052 mol)
was added, followed by
l-(2-amino-4-methyl-5-thiazolyl)-2-bromo-ethanone
monohydrobromide (0.00104 mol). The reaction mixture
was stirred at room temperature for 18 hours and
benzoyl isothiocyanate (0.003 mol) was added, then the
mixture was stirred for 2 hours at room temperature
and poured out into ice-water (60 ml). The product was
extracted with CH2Cl2 and then the organic layer was
separated, dried (MgSO4) and filtered off. Finally,
the solvent was evaporated. Yield: 1.38 g of
intermediate 4.b. Preparation of intermediate 5
Intermediate 3 (prepared according to Al.b) (208 mg)
was dissolved in THF, p.a., dried on molecular sieves,
(15 ml) and then N-ethyl-
-(l-methylethyl)-2-propanamine (0.0016 mol) was added
followed by
l-(2-amino-4-methyl-5-thiazolyl)-2-bromoethanone
monohydrobromide (0.00095 mol). The reaction mixture
was stirred for 18 hours at room temperature and the
resulting precipitate was filtered off, washed with
THF and dried in vacuum. Yield: 330 mg of intermediate
5. 



Example A3 a. Preparation of intermediate 6 A solution
of l-(3,4-dichlorophenyl)-l-propanone (0.0748 mol) in
formamide (45 ml) and formic acid (30 ml) was stirred
and refiuxed for 22 hours and then the reaction
mixture was allowed to reach room temperature. The
mixture was warmed to 500C, poured out into ice water
(400 ml) and extracted with EtOAc. The organic layer
was separated, washed with H2O, with a saturated
aqueous NaHCq 3 solution and again with H2O and with
brine, then dried (MgSO ) and filtered off. The
solvent was evaporated and the residual oil was left
to stand overnight. The resulting solids were filtered
off, stirred in DIPE, filtered off again, washed and
dried (vacuum) at 500C. Yield: 14.0 g of intermediate
6 (80.6 %). b. Preparation of intermediate 7 A
solution of intermediate 6 (0.0032 mol) in CH Cl p.a.
(5 ml) was stirred at room temperature under N2 and
then a solution of trimethyloxonium tetrafiuoroborate
(0.00331 mol) in CH2Cl2 p.a. (5 ml) was added. The
reaction mixture was stirred at room temperature for
24 hours and was slowly poured out into an aqueous
NaOH solution with ice, then CH2Cl2 was added. The
separated organic layer was dried over NaOH-pellets,
filtered off and the solvent was evaporated, yielding
intermediate 7 which was used in the next step.c.
Preparation of intermediate 8
2-Bromo-l-(3,4-dichlorophenyl)ethanone (0.00284 mol)
was added to a stirring solution of intermediate 7
(0.00569 mol) in dry CH3CN, p.a. (35 ml) under N2 and
then the solution was stirred and refluxed for 24
hours. The reaction mixture was left to stand over the
weekend and the solvent was evaporated. The residue
was purified by column chromatography over silica gel
(eluent gradient: CH2CI2/CH3OH 100/0 -> 99.5/0.5 ->
99/1). The product fractions were collected and the
solvent was evaporated. Yield: 1.1 g of fraction 1. L
part (0.55 g) of this fraction was purified by
reversed phase high-performance liquid chromatography
(CH3CN). The product fractions were collected and the
organic solvent was evaporated. The aqueous
concentrate was extracted with CH2CI2 and the
separated organic layer was evaporated. Yield: 0.12 g
of intermediate 8. Example L4 a. Preparation of
intermediate 9 A solution of intermediate 2 (prepared
according to Al. b) (0.0748 mol) and chloro acetic
acid methyl ester (0.08 mol) in DMF, p.a., dried on
molecular sieves, (150 ml) was stirred at room
temperature under N2 and EtaN (0.224 mol) was slowly
added, then the reaction mixture was stirred for 20
hours at room temperature and extra chloro acetic acid
methyl ester (3.3 ml) was added. The mixture was
stirred for another 20 hours at room temperature and
again extra chloro acetic acid methyl ester (2 ml) was
added. The resulting mixture was stirred for 24 hours
and then the solids were filtered off and washed with
DMF. Et2q (800 ml) was added and the mixture was
washed 3 times with H2O (500 ml). The organic layer
was separated, dried (MgSO ), filtered off and the
solvent was evaporated, then co-evaporated with
toluene. The residual oil (23.4 g) was filtered over
silica gel (eluent: CH2CI2/CH3OH 99/1). The product
fractions were collected and the solvent was
evaporated, finally co-evaporated with toluene. Yield:
20.6 g of intermediate 9 (99.7 %). b. Preparation of
intermed iate 10A solution of formic acid (7.5 ml) and
intermediate 9 (0.0746 mol) in xylene, p.a. (225 ml)
was stirred and refluxed for 4 hours and then the
reaction mixture was allowed to reach room
temperature. The mixture was washed 2 times with H O
(2 x 200 ml), with a saturated aqueous NaHCO solution
(200 ml) and with brine (200 ml), then the separated
organic layer was dried (MgSO ) and filtered off.
Finally, the solvent was evaporated. Yield: 21.3 g of
intermediate 10 (93.9 %) Example L5 a. Preparation of
intermediate 11 and 20 (S) (R) (+) Intermediate 1 1
Intermediate 20 A mixture of ,
'-(lR,2R)-l,2-cyclohexanediylbis[l,l,ltrifluoromethane
sulfonamide] (0.005 mol) and Ti(J-PrO)4 (0.030 mol) in
toluene (q.s.) was degassed and placed under Lr-flow,
then the reaction mixture was stirred for 20 minutes
at 400C and cooled to -78C. Et Zn (0.030 mol) was
added dropwise and after 20 minutes, a mixture of
3,4-dichlorobenzaldehyde (0.0250 mol) in toluene
(q.s.) was added dropwise. The reaction mixture was
allowed to reach 00C. The mixture was stirred
overnight at room temperature, then quenched with HCl
(2N). This mixture was extracted with CH Cl2. The
separated organic layer was washed, dried, filtered
and the solvent evaporated. The residue was purified
by column chromatography over silica gel (eluent
CH2Cl2 /CH3OH 98/2). The product fractions were
collected and the solvent was evaporated. Yield: 5.1 g
of intermediate 11. Intermediate 20 can be prepared by
the above reaction by using N,N'-(l S,2S)-1,2-
cyclohexanediylbis[l,l,l-trifluoromethanesulfonamide]
as catalyst. b-1). Preparation of intermediate 12 (R)
A mixture of intermediate 11 (0.025 mol; prepared
according to A5.a) and diphenylphosphoryl azide (0.030
mol) in toluene (50 ml) was stirred at 00C and
2,3s4,6,7,8,9,10-octahydropyrimido[l,2-a]azepine
(0.030 mol) was added. The reaction mixture was
stirred for 2 hours at 00C, then stirred overnight at
room temperature. The mixture was diluted with water
and toluene. The organic layer was separated, washed
once with water, once with 5% HCl, and the solvent was
evaporated, yielding intermediate 12 (quantitative
yield; used in next reaction step).b-2). Preparation
of intermediate 2 1 (S) A mixture of intermediate 20
(prepared according to A5.a) (0.127 mol) and
diphenylphosphoryl azide (0.153 mol) in toluene (q.s.)
was stirred at 00C.
2,3,4,6,7,8,9,10-octahydropyrimido[l,2-a]azepine
(0.153 mol) was added dropwise and the reaction
mixture was stirred for 1 hour at 00C, then for 2
hours at room temperature, then for 3 hours at 500C.
The reaction mixture was cooled, washed with water,
with 0.5 M HCl, with water, dried, filtered and the
solvent was evaporated. The residue was purified by
flash column chromatography over silica gel (eluent:
CH2CI2/CH3OH 99.5/0.5). The product fractions were
collected and the solvent was evaporated. Yield: 23.5
g of intermediate 21. c-1. Preparation of intermediate
13 



(R) A mixture of intermediate 12 (0.025 mol; prepared
according to L5.b- 1), triphenylphosphine (0.027 mol)
in THF (70 ml) and H2O (20 ml) was stirred overnight
at room temperature. The solvent was evaporated The
residue was treated with 10% HCl. The acidic layer was
washed witivDIPE, then alkalized, followed by an
extraction with CH Cl . The separated organic layer
was dried, filtered and the solvent evaporated. The
residue was purified by column chromatography over
silica gel. The product fractions were collected and
the solvent was evaporated. Yield: 1.1 g of
intermediate 13. c-2. Preparation of intermediate 22
(S) A mixture of intermediate 2 1 (prepared according
to L5.b-2) (0.122 mol; 23.5 g) in methanol (q.s.) was
hydrogenated at 500C with PfC 5% (5 g) as a catalyst.
After uptake of H2, the catalyst was filtered off and
the filtrate was evaporated. Yield: 2 1 g of
intermediate 22. d. Preparation of intermediate 14A
solution of intermediate 3 (prepared according to
Al.b) (0.0116 mol) in Et3N (0.013 mol) and DMF, p.a.,
dried on molecular sieves, (20 ml) was stirred on an
ice bath. L solution of chloro acetonitrile (0.0128
mol) in DMF, p.a., dried on molecular sieves, (2.5ml)
was added dropwise. The reaction mixture was stirred
at room temperature for 6 hours. More chloro
acetonitrile (0.0063 mol) in DMF, p.a., dried on
molecular sieves, ( 1 ml) was added dropwise. The
reaction mixture was stirred for another 24 hours.
More chloro acetonitrile (0.0063 mol) in DMF, p.a,
dried on molecular sieves, ( 1 ml) was added dropwise
and the reaction mixture was stirred for another 24
hours. More Et3N ( 1 ml) was added, then more chloro
acetonitrile (0.0079 mol) in DMF, p.a., dried on
molecular sieves, ( 1 ml) was added dropwise. The
reaction mixture was stirred for 20 hours. The
precipitate was filtered off. The filtrate was poured
out into Et2O (200 ml) and washed with H2O/NaHCO3 (10
%;100 ml) and H2O (2x). The separated organic layer
was dried (MgSO ), filtered and the solvent was
evaporated and co-evaporated with toluene. The residue
was purified over silica gel (eluent : CH2CyMeOH 99:
1). The desired fractions were collected and the
solvent was evaporated and coevaporated with toluene.
Yield : 2.3g of intermediate 14 (81.6%). e.
Preparation of intermediate 15 A mixture of
intermediate 14 (0.00946 mol) and "-butyl formate (15
ml) was stirred and refluxed for 4 days. The solvent
was evaporated, then co-evaporated with toluene.
Yield: 2.68 g of intermediate 15. Example A6 a.
Preparation of intermediate 16 and 17 A solution of
intermediate 10 (prepared according to A4.b) (0.0618
mol) and dimethyl ethanedioic acid ester (0.1 1 mol)
in THF,r.a., dried on molecular sieves, (100 ml) was
stirred under N2-atmosphere, then 2-methyl-2-propanol
sodium salt (0.066 mol) was added and the reaction
mixture was stirred at room temperature for 18 hours
and another 24 hours. Finally the mixture was stirred
at 600C for 4 hours. Extra 2-methyl- 2-propanol sodium
salt (4 g) and extra dimethyl ethanedioic acid ester
(6 g) were added and the reaction mixture was stirred
over the weekend at room temperature. The solvent was
evaporated, the residue was dissolved in H2O (250 ml)
and washed 2 timeswith Et2q . The aqueous layer was
separated and CH3OH (200 ml), potassium thiocyanic
acid salt (10 g) and HCl (36%, p.a.) (q.s.) were
added, then the mixture was stirred for 18 hours at
6O0C. The solvent was partly evaporated and the
concentrate was extracted with CH2Cl . The organic
layer was separated, dried (MgSO ), filtered and the
solvent was evaporated. The residue (5 g) was purified
by filtration over silica gel (eluent: CH2C 12/CH3OH
99/1). The product fractions were collected and the
solvent was evaporated. The residue was triturated
under Hexane, filtered off, washed , then dried
(vacuum, 500C). Yield: 5.2 g of intermediate 16. The
fractions containing a side-product were combined and
the solvent was evaporated, then co-evaporated with
hexane/DIPE. The residue was stirred in Et2O/Hexane
and the resulting precipitate was filtered off, washed
with hexane, then dried (vacuum, 5O0C). Yield: 0.28 g
of intermediate 17. b. Preparation of intermediate 18
A mixture of intermediate 17 (0.000257 mol) in thionyl
chloride (5 ml) was stirred overnight at room
temperature, then the solvent was evaporated and
co-evaporated with toluene (p.a.), yielding
intermediate 18 used in the next step. c. Preparation
of intermediate 19 A solution of intermediate 18
(0.000257 mol) in THF,p.a., dried on molecular sieves,
(10 ml) was stirred under N2 and then
hydrazinecarboxaldehyde (0.0125 mol) was added. The
reaction mixture was stirred at room temperature for 1
hour and the solvent was evaporated. The residue was
stirred in H2O (10 ml) and CH2CyCH OH (15 ml, 95/5).
The organic layer was separated, washed with HCl (IN),
dried (MgSO4), filtered off and the solvent was
evaporated, then co-evaporated with toluene. Yield:
800 mg of intermediate 19. Example L7a-1. Preparation
of intermediate 24 L mixture (intermediate 23 prepared
according to L6.a) (0.0015 mol) and IN NaOH (0.030
mol) in H O (20 ml) and methanol (50 ml) was stirred
for 20 hours at room temperature, then extra IN NaOH
(10 ml) was added and the reaction mixture was stirred
for 5 hours at room temperature. Half of the solvent
was evaporated and IN HCl (40 ml) was added and the
precipitated product was extracted with CH2Cl . The
organic layer was separated, dried, filtered off and
the solvent was evaporated. Yield: 5.6 g of
intermediate 24. a-2. Preparation of intermediate 28 A
mixture of (intermediate 27 prepared according to
A6.a) (0.0012 mol) in TFA (2 ml) and CH2Cl2 (70 ml)
was stirred for 1 day at room temperature and then the
reaction mixture was concentrated, yielding
intermediate 28. b. Preparation of intermediate 25 A
mixture of intermediate 24 (prepared according to
A7.a-1) (0.0075 mol) and SOCl (0.015 mol) in CH Cl (50
ml) was stirred and refluxed on an oil bath for 3
hours andthen the solvent was evaporated. The residue
was dissolved in toluene and the solvent was
evaporated again. Yield: 2.9 g of intermediate 25. c.
Preparation of intermediate 26 A mixture of hydrazide
acetic acid (0.01 1 mol) and Et3N (0.015 mol) in THF
(30 ml) was stirred and cooled on an ice bath at 0-5C
and then a mixture of intermediate 25 



(prepared according to A7.b) (0.0075 mol) in THF (20
ml) was added dropwise over 30 minutes at 0-50C. The
reaction mixture was stirred for 1 hour at 0-50C and
then H O was added and the mixture was extracted with
CH Cl . The organic layer was separated, dried,
filtered off and the solvent was evaporated. The
obtained residue was filtered over silica gel (eluent:
CH2CI2/CH3OH 97/3), then the product fractions were
collected and the solvent was evaporated. Yield: 1.25
g of intermediate 26. Example A8 a. Preparation of
intermediate 30 (R) A solution of ,W-(I
S,2S)-1,2-cyclohexanediylbis[l ,1,1
-trifluoromethanesulfonamide] (catalytic quantity) and
tetrakis(2-propanolato)titanium (0.415 mol) in toluene
(p.a) (500 ml) was degassed under Argon and then
stirred for 20 minutes at 1 40 0C. This mixture was
cooled on a 2-propanol/CO2 bath to -78 0C and
diethylzinc (0.415 mol) was added dropwise over 15
minutes. The resulting mixture was stirred for 15
minutes at -78 0C and then a solution of
3,4-difluorobenzaldehyde (0.345 mol) in toluene (p.a.)
(q.s.) was added dropwise over 20 minutes. The
reaction mixture was stirred further for 30 minutes at
-78 0C and was then allowed to slowly reach 0 0C. The
mixture was quenched with IN HCl and extracted with CH
Cl2. Both organic layer and aqueous layer were
filtered over dicalite and the organic layer in the
obtained filtrate was separated, then washed with H2O,
dried (MgSO-) and filtered off. Finally, the solvent
was evaporated. Yield: 57.7 g of intermediate 30.b.
Preparation of intermedia te 31 A solution of
intermediate 30 (0.331 mol) and diphenylphosphoryl
azide (0.4 mol) in toluene (p.a.) (500 ml) was stirred
under N2 on an ice bath at 0 0C, then DBU (0.4 mol)
was added dropwise and the reaction mixture was
stirred for 1 hour at 0 C. The mixture was allowed to
reach room temperature and was then stirred for 1 hour
at 45 0C and overnight at room temperature. The
resulting mixture was poured out into H O (500 ml) and
extracted with Et2O (500 ml). The organic layer was
separated, dried (MgSO. ), filtered off and the
solvent was evaporated. The residue was filtered over
silica gel (eluent: CH2Cl 100 %). The product
fractions were collected and then the solvent was
evaporated and co-evaporated with Toluene. Yield: 57.2
g of intermediate 31. c. Preparation of intermediate
32 A mixture of intermediate 3 1 (0.29 mol) in CH3OH
(600 ml) was hydrogenated with Pd/C 10% (2 g) as a
catalyst. After uptake of H2 ( 1 equivalent), the
catalyst was filtered off and the filtrate was
evaporated. The residue was dissolved in CH2Cl2 (300
ml) and then IN HCl was slowly added while the
solution was stirred vigorously on an ice bath. After
this extraction, the aqueous layer was alkalised with
a 50 % NaOH solution to pH > 10 and the resulting
mixture was extracted with CH Cl . The organic layer
was separated, dried (MgSO ), filtered off and the
solvent was evaporated. Yield: 40.0 g of intermediate
32. d. Preparation of intermediate 33 (S) Brome acetic
acid methyl ester (0.28 mol) was added to a stirring
solution of intermediate 32 (0.233 mol) and
JV-ethyl-JV-(l-methylethyl)-2-propanamine (0.466 mol)
in THF (350 ml) and the reaction mixture was stirred
for 5 days at room temperature. The resulting
precipitate was filtered off, washed with THF and then
the filtrate wasevaporated. The obtained residue was
stirred in CH2CI2 and then washed with a half
saturated aqueous NaHCO 3 solution and with water. The
organic layer was separated, dried (MgSO ), filtered
off and then the solvent was evaporated and
co-evaporated with toluene. Yield: intermediate 33. e.
Preparation of intermediate 34 (S) Formic acid (23 ml)
was added to a stirring solution of intermediate 33
(0.23 mol) in xylene (p.a) (400 ml), then the reaction
mixture was stirred and refluxed for 4 hours with a
Dean-Stark apparatus. The mixture was allowed to reach
room temperature and the solvent was evaporated. The
residue was filtered over silica gel (eluent:
CH2CWCH3OH 99/1). The product fractions with a purity
> 95 % were collected and then the solvent was
evaporated and co-evaporated with toluene. Yield: 15.2
g of intermediate 34. Example A9 a. Preparation of
intermediate 35 Following procedure was done 3 x. [L
mixture of l-(3,4-difluorophenyl)-l-propanone (0.43
mol), glycine methyl ester, hydrochloride (0.5 mol)
and KF (0.43 mol) in CH3OH (700 ml) was hydrogenated
at 50 0C (in Parr apparatus) with Pd/C 10% (5 g) as a
catalyst in the presence of thiophene solution (2 ml).
After uptake of H ( 1 equivalent) was complete, the
catalyst was filtered off and the filtrate was
evaporated. The residue was stirred in water, then
treated with NaHCO3 (q.s.) and the product was
extracted with CH2CI2. The organic layer was
separated, dried, filtered and the solvent evaporated.
The residue was dissolved in 2-propanol (1000 ml) and
converted into the hydrochloric acid salt with 6 N
HCl/2-propanol. The precipitate was filtered off,
washed with DIPE (to remove the 2-propanol), then
stirred in water. CH2CI2 was added and the mixture was
treated with K2Cq 3 (q.s.). The layers were separated
The organic layer was dried, filtered and the solvent
evaporated.] Yield: 221 g of intermediate 35.b.
Preparation of intermediate 36
.[S-(R*,R*)]-2,3-bis[(4-methylbenzoyl)oxy] butanedioic
acid A mixture of intermediate 35 (0.9 mol) in
2-propanol (1500 ml) was stirred at room temperature.
[S-(R* ,R*)]-2,3-bis[(4-methylbenzoyl)oxy]-butanedioic
acid (0.9 mol) was added in one portion. The reaction
mixture was stirred for 2 hours at room temperature.
The precipitate was filtered off and dissolved in
refluxing 2-propanol (1500 ml). Then the mixture was
stirred at room temperature, allowing the compound to
precipitate again. The precipitate was filtered off,
then re-dissolved in boiling 2- propanol. The mixture
was allowed to cool to room temperature and the
resulting precipitate was filtered off and dried. g of
intermediate 36 (96% (S)). c. Preparation of
intermediate 37 Intermediate 36 (370 g, 0.588 mol) was
converted into the free base upon addition of
NH4OH/CH2CI2. The product was extracted to give free
base residue L*. A mixture of A* (132 g, 0.543 mol) in
formic acid (150 ml) and xylene (750 ml) was stirred
and refluxed for 5 hours at 120 0C. The solvent was
evaporated. The residue was stirred in 



water, treated with NaHCC>3 and then the product was
extracted with CH2Cl . The organic layer was
separated, dried, filtered and the solvent evaporated.
Yield: 146 g of intermediate 37 used in next reaction
step, without further purification). Table 1 lists
intermediates of formula (IX) which can be prepared
according to one of the aboveUSE OF SUBSTITUTED
QUINOLINE DERIVATIVES FOR THE TREATMENT OF DRUG
RESISTANT MYCOBACTERIAL DISEASES The present invention
relates to the use of substituted quinoline
derivatives for inhibiting the growth of drug
resistant Mycobacterium strains including growth
inhibition of multi drug resistant Mycobacterium
strains. The substituted quinoline derivatives can
thus be used for the treatment or the prevention of
Mycobacterial diseases caused by drug resistant,
particularly multi drug resistant Mycobacteria. More
in particular the present quinoline derivatives can be
used for the treatment or the prevention of
Mycobacterial diseases caused by drug resistant
including multi drug resistant Mycobacterium
tuberculosis. The present invention also relates to a
combination of (a) a substituted quinoline derivative
according to the present invention and (b) one or more
other antimycobacterial agents. BACKGROUND OF THE
INVENTION Mycobacterium tuberculosis is the causative
agent of tuberculosis (TB), a serious and potentially
fatal infection with a world-wide distribution.
Estimates from the World Health Organization indicate
that more than 8 million people contract TB each year,
and 2 million people die from tuberculosis yearly. In
the last decade, TB cases have grown 20% worldwide
with the highest burden in the most impoverished
communities. If these trends continue, TB incidence
will increase by 41% in the next twenty years. Fifty
years since the introduction of an effective
chemotherapy, TB remains after AIDS, the leading
infectious cause of adult mortality in the world.
Complicating the TB epidemic is the rising tide of
multi-drug- resistant strains, and the deadly
symbiosis with HTV. People who are HIV-positive and
infected with TB are 30 times more likely to develop
active TB than people who are HTV-negative and TB is
responsible for the death of one out of every three
people with HTV7AIDS worldwide Existing approaches to
treatment of tuberculosis all involve the combination
of multiple agents . For example, the regimen
recommended by the U.S. Public Health Service is a
combination of isoniazid, rifampicin and pyrazinamide
for two months, followed by isoniazid and rifampicin
alone for a further four months. These drugs are
continued for a further seven months in patients
infected with HTV. For patients infected with multi
drug resistant strains of M. tuberculosis, agents such
as ethambutol, streptomycin, kanamycin, amikacin,
capreomycin, ethionamide, cycloserine, ciprofoxacin
andofloxacin are added to the combination therapies.
There exists no single agent that is effective in the
clinical treatment of tuberculosis, nor any
combination of agents that offers the possibility of
therapy of less than six months' duration. There is a
high medical need for new drugs that improve current
treatment by enabling regimens that facilitate patient
and provider compliance. Shorter regimens and those
that require less supervision are the best way to
achieve this. Most of the benefit from treatment comes
in the first 2 months, during the intensive, or
bactericidal, phase when four drugs are given
together; the bacterial burden is greatly reduced, and
patients become noninfectious. The 4- to 6-month
continuation, or sterilizing, phase is required to
eliminate persisting bacilli and to minimize the risk
of relapse. L potent sterilizing drug that shortens
treatment to 2 months or less would be extremely
beneficial. Drugs that facilitate compliance by
requiring less intensive supervision also are needed.
Obviously, a compound that reduces both the total
length of treatment and the frequency of drug
administration would provide the greatest benefit.
Complicating the TB epidemic is the increasing
incidence of multi drug- resistant strains or MDR-TB.
Up to four percent of all cases worldwide are
considered MDR-TB - those resistant to the most
effective drugs of the four-drug standard, isoniazid
and rifampin. MDR-TB is lethal when untreated and can
not be adequately treated through the standard
therapy, so treatment requires up to 2 years of
"second-line" drugs. These drugs are often toxic,
expensive and marginally effective. In the absence of
an effective therapy, infectious MDR-TB patients
continue to spread the disease, producing new
infections with MDR-TB strains. There is a high
medical need for drugs which demonstrate activity
against resistant and/or MDR strains. The term "drug
resistant" as used hereinbefore or hereinafter is a
term well understood by the person skilled in
microbiology. A drug resistant Mycobacterium is a
Mycobacterium which is no longer susceptible to at
least one previously effective drug; which has
developed the ability to withstand antibiotic attack
by at least one previously effective drug. A drug
resistant strain may relay that ability to withstand
to its progeny. Said resistance may be due to random
genetic mutations in the bacterial cell that alters
its sensitivity to a single drug or to different
drugs. MDR tuberculosis is a specific form of drug
resistant tuberculosis due to a bacterium resistant to
at least isoniazid and rifampicin (with or without
resistance to other drugs), which are at present the
two most powerful anti-TB drugs. Thus, whenever used
hereinbefore or hereinafter "drug resistant" includes
multi drug resistant.Unexpectedly, it has now been
found that the substituted quinoline derivatives of
the present invention are very useful for inhibiting
growth of drug resistant, in particular multi drug
resistant, Mycobacteria and therefore useful for the
treatment of diseases caused by drug resistant, in
particular multi drug resistant, Mycobacteria,
particularly those diseases caused by drug resistant,
in particular multi drug resistant, pathogenic
Mycobacterium (M.) tuberculosis, M. bovis, M. avium,
M.fortuitum, M. leprae and M. marinum, more
particularly Mycobacterium tuberculosis. The
substituted quinoline derivatives relating to the
present invention were already disclosed in WO 2004/01
1436. Said document discloses the antimycobacterial
property of the substituted quinoline derivatives
against sensitive, susceptible Mycobacterium strains
but is silent on their activity against drug
resistant, in particular multi drug resistant,
Mycobacteria. Thus, the present invention relates to
the use of a substituted quinoline derivative for the
preparation of a medicament for the treatment of a
warm-blooded mammal infected with a drug resistant
Mycobacterium strain wherein the substituted quinoline
derivative is a compound according to Formula (Ia) or
Formula (Ib) (Ia)a pharmaceutically acceptable acid or
base addition salt thereof, a stereochemically
isomeric form thereof, a tautomeric form thereof or a
T-oxide form thereof, wherein : R1 is hydrogen, halo,
haloalkyl, cyano, hydroxy, Ar, Het, alkyl, alkyloxy,
alkylthio, alkyloxyalkyl, alkylthioalkyl, Lr-alkyl or
di(Ar)alkyl ; 



p is an integer equal to 1, 2, 3 or 4 ; R2 is
hydrogen, hydroxy, mercapto, alkyloxy,
alkyloxyalkyloxy, alkylthio, Y mono or di(alkyl)amino
or a radical of formula wherein Y is CH2, O, S, NH
orN-alkyl ; R3 is alkyl, Ar, Ar-alkyl, Het or
Het-alkyl; q is an integer equal to zero, 1, 2, 3 or 4
; R4 and R5 each independently are hydrogen, alkyl or
benzyl; or R4 and R5 together and including the N to
which they are attached may form a radical selected
from the group of pyrrolidinyl, 2H-pyrrolyl,
2-pyrrolinyl, 3-pyrrolinyl, pyrrolyl, imidazolidinyl,
pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl,
imidazolyl, pyrazolyl, triazolyl, piperidinyl,
pyridinyl, piperazinyl, imidazolidinyl, pyridazinyl,
pyrimidinyl, pyrazinyl, triazinyl, morpholinyl and
thiomorpholinyl, optionally substituted with alkyl,
halo, haloalkyl, hydroxy, alkyloxy, amino, mono- or
dialkylamino, alkylthio, alkyloxyalkyl, alkylthioalkyl
and pyrimidinyl ; R6 is hydrogen, halo, haloalkyl,
hydroxy, Ar, alkyl, alkyloxy, alkylthio,
alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl
; or two vicinal R6 radicals may be taken together to
form a bivalent radical of formula -CH=CH-CH=CH- ; r
is an integer equal to 1, 2, 3, 4 or 5 ; and R7 is
hydrogen, alkyl, Ar or Het ;R8 is hydrogen or alkyl ;
R9 is oxo ; or R8 and R9 together form the radical
=N-CH=CH-; alkyl is a straight or branched saturated
hydrocarbon radical having from 1 to 6 carbon atoms ;
or is a cyclic saturated hydrocarbon radical having
from 3 to 6 carbon atoms ; or is a a cyclic saturated
hydrocarbon radical having from 3 to 6 carbon atoms
attached to a straight or branched saturated
hydrocarbon radical having from 1 to 6 carbon atoms ;
wherein each carbon atom can be optionally substituted
with halo, hydroxy, alkyloxy or oxo ; Ar is a
homocycle selected from the group of phenyl, naphthyl,
acenaphthyl, tetrahydronaphthyl, each optionally
substituted with 1, 2 or 3 substituents, each
substituent independently selected from the group of
hydroxy, halo, cyano, nitro, amino, mono- or
dialkylamino, alkyl, haloalkyl, alkyloxy,
haloalkyloxy, carboxyl, alkyloxycarbonyl,
aminocarbonyl, morpholinyl and mono- or
dialkylaminocarbonyl Het is a monocyclic heterocycle
selected from the group of N-phenoxypiperidinyl,
pyrrolyl, pyrazolyl, imidazolyl, fiiranyl, thienyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
pyridinyl, pyrimidinyl, pyrazinyl and pyridazinyl; or
a bicyclic heterocycle selected from the group of
quinolinyl, quinoxalinyl, indolyl, benzimidazolyl,
benzoxazolyl, benzisoxazolyl, benzothiazolyl,
benzisothiazolyl, benzofuranyl, benzothienyl,
2,3-dihydrobenzo[l,4]dioxinyl or benzo[l,3]dioxolyl ;
each monocyclic and bicyclic heterocycle may
optionally be substituted on a carbon atom with 1, 2
or 3 substituents selected from the group of halo,
hydroxy, alkyl or alkyloxy ; 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, wherein one or more carbon atoms
are substituted with one or more halo-atoms. More in
particular, the present invention relates to the use
of a substituted quinoline derivative for the
preparation of a medicament for the treatment of an
infection with a drug resistant Mycobacterium strain
wherein the substituted quinoline derivative is a
compound according to Formula (Ia) or Formula (Ib).
The present invention also concerns a method of
treating a patient suffering from , or at risk of, an
infection with a drug resistant mycobacterial strain,
which comprisesadministering to the patient a
therapeutically effective amount of a compound or
pharmaceutical composition according to the invention.
The compounds according to Formula (Ia) and (Ib) are
interrelated in that e.g. a compound according to
Formula (Ib), with R9 equal to oxo is the tautomeric
equivalent of a compound according to Formula (Ia)
with R2 equal to hydroxy (keto-enol tautomerism). In
the framework of this application, alkyl is a straight
or branched saturated hydrocarbon radical having from
1 to 6 carbon atoms ; or is a cyclic saturated
hydrocarbon radical having from 3 to 6 carbon atoms ;
or is a cyclic saturated hydrocarbon radical having
from 3 to 6 carbon atoms attached to a straight or
branched saturated hydrocarbon radical having from 1
to 6 carbon atoms ; wherein each carbon atom can be
optionally substituted with halo, hydroxy, alkyloxy or
oxo. Preferably, alkyl is methyl, ethyl or
cyclohexylmethyl. In the framework of this
application, Lr is a homocycle selected from the group
of phenyl, naphthyl, acenaphthyl, tetrahydronaphthyl,
each optionally substituted with 1, 2 or 3
substituents, each substituent independently selected
from the group of hydroxy, halo, cyano, nitro, amino,
mono- or dialkylamino, alkyl, haloalkyl, alkyloxy,
haloalkyloxy, carboxyl, alkyloxycarbonyl,
aminocarbonyl, morpholinyl and mono- or
dialkylaminocarbonyl. Preferably, Ar is naphthyl or
phenyl, each optionally substituted with 1 or 2 halo
substituents. In the framework of this application,
Het is a monocyclic heterocycle selected from the
group of -phenoxypiperidinyl, pyrrolyl, pyrazolyl,
imidazolyl, furanyl, thienyl, oxazolyl, isoxazolyl,
thiazolyl, isothiazolyl, pyridinyl, pyrimidinyl,
pyrazinyl and pyridazinyl; or a bicyclic heterocycle
selected from the group of quinolinyl, quinoxalinyl,
indolyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl,
benzothiazolyl, benzisothiazolyl, benzofuranyl,
benzothienyl, 2,3-dihydrobenzo[l,4]dioxinyl or
benzo[l,3]dioxolyl ; each monocyclic and bicyclic
heterocycle may optionally be substituted on a carbon
atom with 1, 2 or 3 substituents selected from the
group of halo, hydroxy, alkyl or alkyloxy. Preferably,
Het is thienyL In the framework of this application,
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
hydrocarbonradical having from 3 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 trifluoromethyl. When
alkyl is substituted with more than one halo atom,
each halo atom may be the same or different.
Preferably, the invention relates to the use as
defined hereinabove of compounds of Formula (Ia) a
pharmaceutically acceptable acid or base addition salt
thereof, a stereochemically isomeric form thereof, a
tautomeric form thereof or a JV-oxide form thereof,
wherein : R1 is hydrogen, halo, haloalkyl, cyano,
hydroxy, Lr, Het, alkyl, alkyloxy, alkylthio,
alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl
; p is an integer equal to 1, 2, 3 or 4 ; R2 is
hydrogen, hydroxy, mercapto, alkyloxy,
alkyloxyalkyloxy, alkylthio, g mono or di(alkyl)amino
or a radical of formula wherein Y is CH2, O, S, NH
orN-alkyl ; is alkyl, Lr, Ar-alkyl, Het or Het-alkyl;q
is an integer equal to zero, 1, 2, 3 or 4 ; R4 and R5
each independently are hydrogen, alkyl or benzyl; or
R4 and R5 together and including the N to which they
are attached may form a radical selected from the
group of pyrrolidinyl, 2H-pyrrolyl, 2-pyrrolinyl,
3-pyrrolinyl, pyrrolyl, imidazolidinyl, pyrazolidinyl,
2-imidazolinyl, 2-pyrazolinyl, imidazolyl, pyrazolyl,
triazolyl, piperidinyl, pyridinyl, piperazinyl,
imidazolidinyl, pyridazinyl, pyrimidinyl, pyrazinyl,
triazinyl, mof holinyl and thiomorpholinyl, optionally
substituted with alkyl, halo, haloalkyl, hydroxy,
alkyloxy, amino, mono- or dialkylamino, alkylthio,
alkyloxyalkyl, alkylthioalkyl and pyrimidinyl ; R6 is
hydrogen, halo, haloalkyl, hydroxy, Ar, alkyl,
alkyloxy, alkylthio, alkyloxyalkyl, alkylthioalkyl,
Ar-alkyl or di(Ar)alkyl ; or two vicinal R6 radicals
may be taken together to form a bivalent radical of
formula =C-C=O- ; r is an integer equal to 1, 2, 3, 4
or 5 ; and R7 is hydrogen, alkyl, Ar or Het ; R8 is
hydrogen or alkyl ; R9 is oxo ; or R8 and R9 together
form the radical =N-CH=CH-; alkyl is a straight or
branched saturated hydrocarbon radical having from 1
to 6 carbon atoms ; or is a cyclic saturated
hydrocarbon radical having from 3 to 6 carbon atoms ;
or is a a cyclic saturated hydrocarbon radical having
from 3 to 6 carbon atoms attached to a straight or
branched saturated hydrocarbon radical having from 1
to 6 carbon atoms ; wherein each carbon atom can be
optionally substituted with halo, hydroxy, alkyloxy or
oxo ; Ar is a homocycle selected from the group of
phenyl, naphthyl, acenaphthyl, tetrahydronaphthyl,
each optionally substituted with 1, 2 or 3
substituents, each substituent independently selected
from the group of hydroxy, halo, cyano, nitro, amino,
mono- or dialkylamino, alkyl, haloalkyl, alkyloxy,
haloalkyloxy, carboxyl, alkyloxycarbonyl,
aminocarbonyl, morpholinyl and mono- or
dialkylarninocarbonyl ; Het is a monocyclic
heterocycle selected from the group of
iV-phenoxypiperidinyl, pyrrolyl, pyrazolyl,
imidazolyl, furanyl, thienyl, oxazolyl, isoxazolyl,
thiazolyl, isothiazolyl, pyridinyl, pyrimidinyl,
pyrazinyl and pyridazinyl; or a bicyclic heterocycle
selected from the group of quinolinyl, quinoxalinyl,
indolyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl,
benzothiazolyl, benzisothiazolyl, benzofuranyl,
benzothienyl, 2,3-dihydrobenzo[l,4]dioxinyl
orbenzo[l,3]dioxolyl ; each monocyclic and bicyclic
heterocycle may optionally be substituted on a carbon
atom with 1, 2 or 3 substituents selected from the
group of halo, hydroxy, alkyl or alkyloxy ; 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, wherein one or more
carbonatoms are substituted with one or more
halo-atoms. The invention also relates to the use as
defined hereinabove of compounds of Formula (Ia) or
(Ib) wherein R1 is hydrogen, halo, haloalkyl, cyano,
hydroxy, Ar, Het, alkyl, alkyloxy, alkylthio,
alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl
; p is an integer equal to 1, 2, 3 or 4 ; R2 is
hydrogen, hydroxy, mercapto, alkyloxy,
alkyloxyalkyloxy, alkylthio, Y mono or di(alkyl)amino
or a radical of formula wherein Y is CH2 5O, S,
NHoriV-alkyl , R3 is alkyl, Ar, Ar-alkyl, Het or
Het-alkyl; q is an integer equal to zero, 1, 2, 3 or 4
; R4 and R5 each independently are hydrogen, alkyl or
benzyl; or R4 and R5 together and including the N to
which they are attached may form a radical selected
from the group of pyrrolidinyl, 2H-pyrrolyl,
2-pyrrolinyl, 3-pyrrolinyl, pyrrolyl, imidazolidinyl,
pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl,
imidazolyl, pyrazolyl, triazolyl, piperidinyl,
pyridinyl, piperazinyl, imidazolidinyl, pyridazinyl,
pyrimidinyl, pyrazinyl, triazinyl, morpholinyl and
thiomorpholinyl, optionally substituted with alkyl,
halo, haloalkyl, hydroxy, alkyloxy, amino, mono- or
dialkylamino, alkylthio, alkyloxyalkyl, alkylthioalkyl
and pyrimidinyl ; R6 is hydrogen, halo, haloalkyl,
hydroxy, Ar, alkyl, alkyloxy, alkylthio,
alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl
; r is an integer equal to 1, 2, 3, 4 or 5 ; and R7 is
hydrogen, alkyl, Ar or Het ; R8 is hydrogen or alkyl ;
R9 is oxo ; or R8 and R9 together form the radical
=N-CH=CH-;alkyl is a straight or branched saturated
hydrocarbon radical having from 1 to 6 carbon atoms ;
or is a cyclic saturated hydrocarbon radical having
from 3 to 6 carbon atoms ; or is a a cyclic saturated
hydrocarbon radical having from 3 to 6 carbon atoms
attached to a straight or branched saturated
hydrocarbon radical having from 1 to 6 carbon atoms ;
wherein each carbon atom can be optionally 



substituted with halo, hydroxy, alkyloxy or oxo ; Ar
is a homocycle selected from the group of phenyl,
naphthyl, acenaphthyl, tetrahydronaphthyl, each
optionally substituted with 1, 2 or 3 substituents,
each substituent independently selected from the group
of hydroxy, halo, cyano, nitro, amino, mono- or
dialkylamino, alkyl, haloalkyl, alkyloxy,
haloalkyloxy, carboxyl, alkyloxycarbonyl,
aminocarbonyl, morpholinyl and mono- or
dialkylaminocarbonyl ; Het is a monocyclic heterocycle
selected from the group of JV-phenoxypiperidinyl,
pyrrolyl, pyrazolyl, imidazolyl, fiiranyl, thienyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
pyridinyl, pyrimidinyl, pyrazinyl and pyridazinyl; or
a bicyclic heterocycle selected from the group of
quinolinyl, quinoxalinyl, indolyl, benzimidazolyl,
benzoxazolyl, benzisoxazolyl, benzothiazolyl,
benzisothiazolyl, benzofuranyl, benzothienyl,
2,3-dihydrobenzo[l,4]dioxinyl or benzo[l,3]dioxolyl ;
each monocyclic and bicyclic heterocycle may
optionally be substituted on a carbon atom with 1, 2
or 3 substituents selected from the group of halo,
hydroxy, alkyl or alkyloxy ; 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, wherein one or more carbon atoms
are substituted with one or more halo-atoms. The
invention also relates to the use as defined
hereinabove of compounds of Formula (Ia) or (Ib)
wherein : R1 is hydrogen, halo, cyano, Ar, Het, alkyl,
and alkyloxy ; p is an integer equal to zero, 1, 2, 3
or 4 ; R2 is hydrogen, hydroxy, alkyloxy,
alkyloxyalkyloxy, alkylthio or a radical Y of formula
wherein Y is O ; R3 is alkyl, Ar, Ar-alkyl or Het ; q
is an integer equal to zero, 1, 2, or 3 ;R4 and R5
each independently are hydrogen, alkyl or benzyl; or
R4 and R5 together and including the N to which they
are attached may form a radical selected from the
group of pyrrolidinyl, imidazolyl, triazolyl,
piperidinyl, piperazinyl, pyrazinyl,morpholinyl and
thiomorpholinyl, optionally substituted with alkyl and
pyrimidinyl ; R6 is hydrogen, halo or alkyl ; or two
vicinal R6 radicals may be taken together to form a
bivalent radical of formula -CH=CH-CH=CH- ; r is an
integer equal to 1 ; and R7 is hydrogen ; R8 is
hydrogen or alkyl ; R9 is oxo ; or R8 and R9 together
form the radical =N-CH=CH- . alkyl is a straight or
branched saturated hydrocarbon radical having from 1
to 6 carbon atoms ; or is a cyclic saturated
hydrocarbon radical having from 3 to 6 carbon atoms ;
or is a a cyclic saturated hydrocarbon radical having
from 3 to 6 carbon atoms attached to a straight or
branched saturated hydrocarbon radical having from 1
to 6 carbon atoms ; wherein each carbon atom can be
optionally substituted with halo or hydroxy ; Ar is a
homocycle selected from the group of phenyl, naphthyl,
acenaphthyl, . tetrahydronaphthyl, each optionally
substituted with 1, 2 or 3 substituents, each
substituent independently selected from the group of
halo, haloalkyl, cyano, alkyloxy and morpholinyl Het
is a monocyclic heterocycle selected from the group of
JV-phenoxypiperidinyl, furanyl, thienyl, pyridinyl,
pyrimidinyl ; or a bicyclic heterocycle selected from
the group of benzothienyl,
2,3-dihydrobenzo[l,4]dioxinyl or benzo[l,3]- dioxolyl;
each monocyclic and bicyclic heterocycle may
optionally be substituted on a carbon atom with 1, 2
or 3 alkyl substituents ; and halo is a substituent
selected from the group of fluoro, chloro and bromo.
For compounds according to either Formula (Ia) and
(Ib), preferably, R1 is hydrogen, halo, Ar, alkyl or
alkyloxy. More preferably, R1 is halo. Most
preferably, R1 is bromo. Preferably, p is equal to 1.
Preferably, R2 is hydrogen, alkyloxy or alkylthio.
More preferably, R2 is alkyloxy, in particular C
alkyloxy. Most preferably, R2 is methyloxy.d^alkyl is
a straight or branched saturated hydrocarbon radical
having from 1 to 4 carbon atoms such as for example
methyl, ethyl, propyl, 2-methyl-ethyl and the luce.
Preferably, R3 is naphthyl, phenyl or thienyl, each
optionally substituted with 1 or 2 substituents, that
substituent preferably being a halo or haloalkyl, most
preferably being a halo. More preferably, R3 is
naphthyl or phenyl, each optionally substituted with
halo, preferably 3-fluoro. Even more preferably, R3 is
naphthyl or phenyl. Most preferably, R3 is naphthyl.
Preferably, q is equal to zero, 1 or 2. More
preferably, q is equal to 1. Preferably, R4 and R5
each independently are hydrogen or alkyl, in
particular hydrogen or more preferably hydrogen,
methyl or ethyl, most preferably methyl. d^alkyl is a
straight or branched saturated hydrocarbon radical
having from 1 to 4 carbon atoms such as for example
methyl, ethyl, propyl, 2-methyl-ethyl and the like.
Preferably R4 and R5 together and including the N to
which they are attached form a radical selected from
the group of imidazolyl, triazolyl, piperidinyl,
piperazinyl and thiomorpholinyl, optionally
substituted with alkyl, halo, haloalkyl, hydroxy,
alkyloxy, alkylthio, aflcyloxyalkyl or alkylthioalkyl,
preferably substituted with alkyl, most preferably
substituted with methyl or ethyl. Preferably, R6 is
hydrogen, alkyl or halo. Most preferably, R6 is
hydrogen. Preferably r is 0, 1 or 2. Preferably, R7 is
hydrogen or methyl, more preferably hydrogen. For
compounds according to Formula (Ib) only, preferably,
R8 is alkyl, preferably methyl and R9 is oxygen. An
interesting group of compounds are the compounds
according to formula (Ia), the pharmaceutically
acceptable acid or base addition salts thereof, the
stereochemically isomeric forms thereof, the
tautomeric forms thereof or the -oxide forms thereof. 



An interesting group of compounds are the compounds
according to Formula (Ia), the pharmaceutically
acceptable acid or base addition salts thereof, the
stereochemically-14- o
l-(6-bromo-2-methoxy-quinolin-3-yl)-4-dimethylamino-2-
naphthalen-l-yl-lphenyl- butan-2-ol corresponding to
6-bromo- a-[2-(dimethylamino)ethyl]-2- methoxy- a-
1-naphthalenyl- b-phenyl-3-quinolineethanol; a
pharmaceutically acceptable acid or base addition salt
thereof, a stereochemically isomeric form thereof, a
tautomeric form thereof or a JV-oxide form thereof. An
alternative chemical name for
l-(6-bromo-2-methoxy-quinolin-3-yl)-4-
dimethylamino-2-naphthalen-l-yl-l- rhenyl-butan-2-ol
is 6-bromo- a-[2- (dimethylamino)ethyl]-2-methoxy-
a-l-naphthalenyl- b-phenyl-3-quinolineethanol. Said
compound can also be represented as follows : Most
preferably, the compound is one of the following :
6-bromo-a-[2-(dimethylamino)ethyl]-2-methoxy-
a-1-naphthalenyl- b-phenyl-3- quinolineethanol, a
pharmaceutically acceptable acid or base addition salt
thereof, a stereochemically isomeric forms thereof, a
tautomeric form thereof or a -oxide form thereof; or
6-bromo-a-[2-(dimethylamino)ethyl]-2-methoxy-
a-l-naphthalenyl- b-phenyl-3- quinolineethanoL, or a
pharmaceutically acceptable acid addition salt
thereof; or
6-bromo-a-[2-(dimethylamino)ethyl]-2-methoxy-
a-l-naphthalenyl- b-phenyl-3- quinolineethanoL, or a
stereochemically isomeric form thereof; or
6-bromo-a-[2-(dimethylamino)ethyl]-2-methoxy-
a-l-naphthalenyl- b-phenyl-3- quinolineethanol, or a
Af-oxide form thereof; or (aS, bR)-6-bromo-
a-[2-(dimethylamino)ethyl]-2-methoxy- a-
1-naphthalenyl- b-phenyl- 3-quinolineethanol, i.e.
compound 12, or a pharmaceutically acceptable acid
addition salt thereof; or (aS, bR)-6-bromo-
a-[2-(dimethylamino)ethyl]-2-methoxy-
a-1-naphthalenyl- b-phenyl- 3-quinolineethanol, i.e.
compound 12.-13- isomeric forms thereof, the
tautomeric forms thereof or the JV-oxide forms
thereof, in which R1 is hydrogen, halo, Ar, alkyl or
alkyloxy, p = 1, R2 is hydrogen, alkyloxy or
alkylthio, R3 is naphthyl, phenyl or thienyl, each
optionally substituted with 1 or 2 substituents
selected from the group of halo and haloalkyl, q = 0,
1, 2 or 3, R4 and R5 each independently are hydrogen
or alkyl or R4 and R5 together and including the N to
which they are attached form a radical selected from
the group of imidazolyl, triazolyl, piperidinyl,
piperazinyl and thiomorpholinyl, R6 is hydrogen, alkyl
or halo, r is equal to 0 or 1 and R7 is hydrogen.
Preferable, the compound is : o
l-(6-bromo-2-methoxy-quinolin-3-yl)-2-(3,5-difluoro-ph
enyl)-4-dimethylamino-lphenyl- butan-2-ol ; o
1-(6-bromo-2-methoxy-quinolin-3-yl)-4-dimethylamino-2-
naphthalen- 1-yl-1- phenyl-butan-2-ol corresponding to
6-bromo- a-[2-(dimethylamino)ethyl]-2- methoxy-
a-l-naphthalenyl- b-phenyl-3-quinolineethanol; o
1-(6-bromo-2-methoxy-quinolin-3-yl)-2-(2,
5-difluoro-phenyl)-4-dimethylamino- 1-
phenyl-butan-2-ol ; o
l-(6-bromo-2-methoxy-quinolin-3-yl)-2-(2,3-difluoro-ph
enyl)-4-dimethylamino-lphenyl- butan-2-ol ; o
1-(6-bromo-2-methoxy-quinolin-3
-yl)-4-dimethylamino-2-(2-fluoro-phenyl)- 1-
phenyl-butan-2-ol ; o 1-(6-bromo-2-methoxy-quinolin-3
-yl)-4-dimethylamino-2-naphthalen- 1-yl- 1-ptolyl-
butan-2-ol ; o
1-(6-bromo-2-methoxy-quinolin-3-yl)-4-methylamino-2-na
phthalen- 1-yl- 1-phenylbutan- 2-ol ; o
l-(6-bromo-2-methoxy-qumolin-3-yl)-4-dimethylamino-2-(
3-fluoro-phenyl)-lphenyl- butan-2-ol; and o
1-(6-bromo-2-methoxy-quinolin-3-yl)-4-dimethylamino-2
-phenyl- 1-phenyl-butan- 2-ol; a pharmaceutically
acceptable acid or base addition salt thereof, a
stereochemically isomeric form thereof, a tautomeric
form thereof or a TV-oxide form thereof. Even more
preferably, the compound is o
l-(6-bromo-2-methoxy-quinolin-3-yl)-4-dimethylamino-2-
(3-fluoro-phenyl)-lphenyl- butan-2-ol; o
1-(6-bromo-2-methoxy-quinolin-3-yl)-4-dimethylamino-2-
phenyl- 1-phenyl-butan- 2-ol;Thus, most preferably,
the compound is (aS, bR)-6-bromo-a-[2-
(dimethylamino)ethyl]-2-methoxy- a-l-naphthalenyl-
b-phenyl-3-quinolineethanol which corresponds to
(lR,2S)-l-(6-bromo-2-methoxy-quinolin-3-yl)-4-dimethyl
amino- 2-narhthalen-l-yl-l-phenyl-butan-2-ol. Said
compound can also be represented as follows : The
pharmaceutically acceptable acid addition salts are
defined to comprise the therapeutically active
non-toxic acid addition salt forms which the compounds
according to either Formula (Ia) and (Ib) are able to
form. Said acid addition salts can be obtained by
treating the base form of the compounds according to
either Formula (Ia) and (Ib) with appropriate acids,
for example inorganic acids, for example hydrohalic
acid, in particular hydrochloric acid, hydrobromic
acid, sulfuric acid, nitric acid and phosphoric acid ;
organic acids, for example acetic acid, bydroxyacetic
acid, propanoic acid, lactic acid, pyruvic acid,
oxalic acid, malonic acid, succinic acid, maleic acid,
fumaric acid, malic acid, tartaric acid, citric acid,
methanesulfonic acid, ethanesulfonic acid,
benzenesulfonic acid, p-toluenesulfonic acid, cyclamic
acid, salicyclic acid, p-aminosalicylic acid and
pamoic acid. The compounds according to either Formula
(Ia) and (Ib) containing acidic protons may also be
converted into their therapeutically active non-toxic
base addition salt forms by treatment with appropriate
organic and inorganic bases. Appropriate base salts
forms comprise, for example, the ammonium salts, the
alkaline and earth alkaline metal salts, in particular
lithium, sodium, potassium, magnesium and calcium
salts, salts with organic bases, e.g. the benzathine,
-methyl-D-glucamine, hybramine salts, and salts with
amino acids, for example arginine and lysine.
Conversely, said acid or base addition salt forms can
be converted into the fiee forms by treatment with an
appropriate base or acid.The term addition salt as
used in the framework of this application also
comprises the solvates which the compounds according
to either Formula (Ia) and (Ib) as well as the salts
thereof, are able to form. Such solvates are, for
example, hydrates and 



alcoholates. The term "stereochemically isomeric
forms" as used herein defines all possible isomeric
forms which the compounds of either Formula (Ia) and
(Ib) may possess. Unless otherwise mentioned or
indicated, the chemical designation of compounds
denotes the mixture of all possible stereochemically
isomeric forms, said mixtures containing all
diastereomers and enantiomers of the basic molecular
structure . More in 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.
Stereochemically isomeric forms of the compounds of
either Formula (Ia) and (Ib) are obviously 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 S 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 * 5*], where R * is always specified as the
reference center and [R*,R*] indicates centers with
the same chirality and [ *,5*] indicates centers of
unlike chirality. For example, if the lowest-numbered
chiral center in the molecule has an S configuration
and the second center is R, the stereo descriptor
would be specified as S-[R*,S*\. If "a" and "b" are
used : the position of the highest priority
substituent on the asymmetric carbon atom in the ring
system having the lowest ring number, is arbitrarily
always in the "a" position of the mean plane
determined by the ring system. The position of the
highest priority substituent on the other asymmetric
carbon atom in the ring system relative to the
position of the highest priority substituent on the
reference atom is denominated "a", if it is on the
same side of the mean plane determined by the ring
system, or "b", if it is on the other side of the mean
plane determined by the ring system. Compounds of
either Formula (Ia) and (Ib) and some of the
intermediate compounds invariably have at least two
stereogenic centers in their structure which may lead
to at least 4 stereochemically different
structures.The tautomeric 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 into a keto
group (keto-enol tautomerism). The -oxide forms of the
compounds according to either Formula (Ia) and (Ib)
are meant to comprise those compounds of either
Formula (Ia) and (Ib) wherein one or several tertiary
nitrogen atoms are oxidized to the so-called -oxide.
The compounds of either Formula (Ia) and (Ib) as
prepared in the processes described below may be
synthesized in the form of racemic mixtures of
enantiomers which can be separated from one another
following art-known resolution procedures. The racemic
compounds of either Formula (Ia) and (Ib) may be
converted into the corresponding diastereomeric salt
forms by reaction with a suitable chiral acid. Said
diastereomeric salt forms are subsequently separated,
for example, by selective or fractional
crystallization and the enantiomers are liberated
therefrom by alkali. An alternative manner of
separating the enantiomeric forms of the compounds of
either Formula (Ia) and (Ib) involves liquid
chromatography using a chiral stationary phase. Said
pure stereochemically isomeric forms may also be
derived from the corresponding pure stereochemically
isomeric forms of the appropriate starting materials,
provided that the reaction occurs stereospecifically.
Preferably if a specific stereoisomer is desired, said
compound will be synthesized by stereospecific methods
of preparation. These methods will advantageously
employ enantiomerically pure starting materials. The
invention also comprises derivative compounds (usually
called "pro-drugs") of the pharmacologically-active
compounds according to the invention, which are
degraded in vivo to yield the compounds according 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
particularly useful when the desired compound has
chemical or physical properties that make its
administration difficult or inefficient. For example,
the desired compound may be only poorly soluble, it
may be poorly transported across the mucosal
epithelium, or it may have an undesirably short plasma
half-life. Further discussion on pro-drugs may be
found in Stella, V. J. et al, "Prodrugs", Drug
Delivery Systems, 1985, pp. 112-176, and Drugs, 1985,
29, pp. 455-473. Pro-drugs forms of the
pharmacologically-active compounds according to the
invention will generally be compounds according to
either Formula (Ia) and (Ib), the pharmaceutically
acceptable acid or base addition salts thereof, the
stereochemicallyisomeric forms thereof, the tautomeric
forms thereof and the iV-oxide forms thereof, having
an acid group which is esterified or amidated.
Included in such esterified acid groups are groups of
the formula -COOR", where Rx is a Ci- alkyl, phenyl,
benzyl or one of the following groups : Amidated
groups include groups of the formula - CONRyR ,
wherein Ry is H, Ci- alkyl, phenyl or benzyl and Rz is
-OH, H, phenyl or benzyl. lO 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. This base will hydrolyze with
first order kinetics in aqueous solution. An
interesting embodiment of the present invention is the
use of a substituted quinoline 15 derivative according
to Formula (Ia) or Formula (Ib), in particular (aS,
bR)-6-bromo- a-[2-(dimethylamino)ethyl]-2-methoxy-
-l-naphthalenyl- b-phenyl-3- quinolineethanol, for the
preparation of a medicament for the treatment of an
infection with a drug resistant Mycobacterium strain
as defined hereinabove wherein the drug resistant
Mycobacterium strain is a drug resistantM.
tuberculosis strain. 20 A further interesting
embodiment of the present invention is the use of a
substituted quinoline derivative according to Formula
(Ia) or Formula (Ib), in particular (aS, R)-
6-bromo-a-[2-(dimethylamino)ethyl]-2-methoxy-a-l-napht
halenyl- b-phenyl-3- quinolineethanol, for the
preparation of a medicament for the treatment of a
human 5 infected with a drug resistant Mycobacterium
strain, in particular a drug resistant M. tuberculosis
strain. Still a further interesting embodiment of the
present invention is the use of a substituted
quinoline derivative according to Formula (Ia) or
Formula (Ib), in particular (aS, bR)- 0
6-bromo-a-[2-(dimethylamino)ethyl]-2-methoxy-a-1-napht
halenyl-b-phenyl-3- quinolineethanol, for the
preparation of a medicament for the treatment of an
infection with a multi drug resistant Mycobacterium
strain, in particular a multi drug resistant M.
tuberculosis strain, in particular for the preparation
of a medicament for the treatmentof a mammal,
including a human, infected with a multi drug
resistant Mycobacterium 



strain, in particular a multi drug resistant M.
tuberculosis strain. Ls already stated above, the
compounds of formula (Ia) and (Ib) can be used to
treat drug resistant including multi drug resistant
Mycobacterial diseases. The exact dosage and frequency
of administration depends on the particular compound
of formula (Ia) or (Ib) used, the particular condition
being treated, the severity of the condition being
treated, the age, weight and general physical
condition of the particular patient as well as other
medication the individual may be taking, as is well
known to those skilled in the art Furthermore, it is
evident that said effective daily amount may be
lowered or increased depending on the response of the
treated subject and/or depending on the evaluation of
the physician prescribing the compounds of the instant
invention. Given the fact that the compounds of
formula (Ia) and (Ib) are active against drug
resistant including multi drug resistant Mycobacterial
strains, the present compounds may be combined with
other antimycobacterial agents in order to effectively
combat Mycobacterial diseases. Therefore, the present
invention also relates.to a combination of (a) a
compound of formula (Ia) or (Ib), in particular (aS,
bR)-6-bromo-a-[2-(dimethylamino)ethyl]-2-
methoxy-a-l-naphtha)enyl- b-phenyl-3-quinolineethanol
or a pharmaceutically acceptable acid addition salt
thereof, and (b) one or more other antimycobacterial
agents. The present invention also relates to a
combination of (a) a compound of formula (Ia) or (Ib),
in particular (aS, bR)-6-bromo-
-[2-(dimethylamino)ethyl]-2-methoxy-a-lnaphthalenyl-
b-phenyl-3-quinolineethanol or a pharmaceutically
acceptable acid addition salt thereof, and (b) one or
more other antimycobacterial agents for use as a
medicine. A pharmaceutical composition comprising a
pharmaceutically acceptable carrier and, as active
ingredient, a therapeutically effective amount of (a)
a compound of formula (Ia) or (Ib), in particular (aS,
bR)-6-bromo-a-[2-(dimethylamino)ethyl]-2-methoxy-a-
l-naphthalenyl- b-phenyl-3-quinolineethanol or a
pharmaceutically acceptable acid addition salt
thereof, and (b) one or more other antimycobacterial
agents, is also comprised by the present invention.The
present invention also relates to the use of a
combination or pharmaceutical composition as defined
above for the treatment of an infection with a drug
resistant Mycobacterium strain, in particular a drug
resistant M tuberculosis strain. The above defined
combination or pharmaceutical composition may also be
used to treat an infection with a susceptible
Mycobacterial strain, in particular a susceptible M.
tuberculosis strain. In the above defined combination
or pharmaceutical composition, the compound of formula
(Ia) or (Ib) is preferably a compound of formula (Ia).
The other Mycobacterial agents which may be combined
with the compounds of formula (Ia) or (Ib) are for
example rrfampicin (=rifampin); isoniazid;
pyrazinamide; amikacin; ethionamide; moxifloxacin;
ethambutol; streptomycin; para-aminosalicylic acid;
cycloserine; capreomycin; kanamycin; thioacetazone;
PA-824; quinolones/fluoroquinolones such as for
example ofloxacin, ciprofloxacin, sparfloxacin;
macrolides such as for example clarithromycin,
clofazimine, amoxycillin with clavulanic acid;
rifamycins; rifabutin; rifapentine. Preferably, the
present compounds of formula (Ia) or (Ib), in
particular (aS, bR)-6-
bromo-a-[2-(dimethylamino)ethyl]-2-methoxy-
a-l-naphthalenyl- b-phenyl-3- quinolineethanol, are
combined with rifapentin and moxifloxacin. . Another
interesting combination according to the present
invention is a combination of (a) a compound of
formula (Ia) or (Ib), i particular (aS,
bR)-6-bromo-a-[2-
(dimethylamino)ethyl]-2-methoxy-a-l-naphthalenyl-
b-phenyl-3-quinolineethanol or a pharmaceutically
acceptable acid addition salt thereof, and (b) one or
more other antimycobacterial agents wherein said one
or more other antimycobacterial agents comprise
pyrazinamide. Thus, the present invention also relates
to a combination of a compound of formula (Ia) or
(Ib), in particular (aS, bR)-6-bromo-a-[2-
(dimethylamino)ethyl]-2-methoxy-a-l-naphthalenyl-
b-phenyl-3-quinolineethanol or a pharmaceutically
acceptable acid addition salt thereof, and
pyrazinamide and optionally one or more other
antimycobacterial agents. Examples of such
combinations are the combination of (aS,
bR)-6-bromo-a-[2-(dimethylamino)ethyl]-2-methoxy-a-lna
rhthalenyl-b-phenyl-3-quinolineethanol or a
pharmaceutically acceptable acid addition salt
thereof, and pyrazinamide; the combination of (aS,
bR)-6-bromo-a-[2- (dimethylamino)ethyl]-2-methoxy-a-l
-naphthalenyl-b-phenyl-3-quinolineethanol or a
pharmaceutically acceptable acid addition salt
thereof, pyrazinamide and rifapentin; thecombination
of (aS,
bR)-6-bromo-a-[2-(dimethylamino)ethyl]-2-methoxy-a-lna
phthalenyl- b-phenyl-3-quinolineethanol or a
pharmaceutically acceptable acid addition salt
thereof, pyrazinamide and isoniazid; the combination
of (aS, bR)-6-
bromo-a-[2-(dimethylamino)ethyl]-2-methoxy-a-l-naphtha
lenyl- b-phenyl-3- quinolineethanol or a
pharmaceutically acceptable acid addition salt
thereof, pyrazinamide and moxifloxacin; the
combination of (aS, bR)-6-bromo-a-[2-
(dimethylamino)ethyl]-2-methoxy-a-1-naphthalenyl-
b-phenyl-3-quinolineethanol or a pharmaceutically
acceptable acid addition salt thereof, pyrazinamide
and rifampin. It has been found that a compound of
formula (Ia) or (Ib), in particular (aS, bR)-6-
bromo-a-[2-(dimethylamino)ethyl]-2-methoxy-a-1-naphtha
lenyl-b-phenyl-3- quinolineethanol or a
pharmaceutically acceptable acid addition salt
thereof, and pyrazinamide act synergistically. Also
interesting combinations are those combinations
comprising a compound of formula (Ia) or (Ib), as
described in Tables 11 and 12. A pharmaceutical
composition comprising a pharmaceutically acceptable
carrier and, as active ingredient, a therapeutically
effective amount of the active ingredients listed in
the above combinations, is also comprised by the
present invention. The present pharmaceutical
composition may have various pharmaceutical forms for
administration purposes. As appropriate compositions
there may be cited all compositions usually employed
for systemically administering drugs. To prepare the
pharmaceutical compositions of this invention, an
effective amount of the particular compounds,
optionally in addition salt form, as the active
ingredient is combined in intimate admixture with a
pharmaceutically acceptable carrier, which carrier may
take a wide variety of forms depending on the form of
preparation desired for administration. These
pharmaceutical compositions are desirable in unitary
dosage form suitable, in particular, for
administration orally or by parenteral injection. For
example, 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 solutions; or solid carriers such as
starches, sugars, kaolin, diluents, lubricants,
binders, disintegrating agents and the like in the
case of powders, pills, capsules and tablets. Because
of their ease in administration, tablets and capsules
represent the most advantageous oral unit dosage forms
in which case solid pharmaceutical carriers are
obviously employed. For parenteral compositions, the
carrier will usually comprisesterile water, at least
in large part, though other ingredients, for example,
to aid solubility, may be included. Injectable
solutions, for example, may be prepared in which the
carrier comprises saline solution, glucose solution or
a mixture of saline and glucose solution. Injectable
suspensions may also be prepared in which case
appropriate liquid carriers, suspending agents and the
like may be employed. Also included are solid form
preparations which are intended to be converted,
shortly before use, to liquid form preparations.
Depending on the mode of administration, the
pharmaceutical composition will preferably comprise
from 0.05 to 99 % by weight, more preferably from
0.1to 70 % by weight of the active ingredients, and,
from 1 to 99.95 % by weight, more preferably from 30
to 99.9 weight % of a pharmaceutically acceptable
carrier, all percentages being based on the total
composition. The weight to weight ratio's of the
compound of formula (Ia) or (Ib) and (b) the other
antimycobacterial agent(s) when given as a combination
may be determined by the person skilled in the art.
Said ratio and the exact dosage and frequency of
administration depends on the particular compound of
formula (Ia) or (Ib) and the other antimycobacterial
agent(s) used, the particular condition being treated,
the severity of the condition being treated, the age,
weight and general physical condition of the
particular patient as well as other medication the
individual may be taking, as is well known to those
skilled in the art. Furthermore, it is evident that
said effective daily amount may be lowered or
increased depending on the response of the treated
subject and/or depending on the evaluation of the
physician prescribing the compounds of the instant
invention. The compounds of formula (Ia) or (Ib) and
the one or more other antimycobacterial agents may be
combined in a single preparation or they may be
formulated in separate preparations so that they can
be administered simultaneously, separately or
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 antimycobacterial
agents, as a combined preparation for simultaneous,
separate or sequential use in the treatment of
mycobacterial diseases. 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,
suppositories, 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 administration, the treatment desired and the
mycobacterial disease indicated. However, in general,
satisfactory results will be obtained when the
compound according to the invention is administered at
a daily dosage not exceeding lgram, e.g. in the range
from 10 to 50 mg/kg body weight. The compounds of
formula (Ia) and (Ib) and their preparation is
described in WO 2004/01 1436, which is incorporated
herein by reference. Of some compounds the absolute
stereochemical configuration of the stereogenic carbon
atom(s) therein was not experimentally determined. In
those cases the stereochemically isomeric form which
was first isolated 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 stereoisomeric mixtures, they can
be further separated whereby the respective first
fractions isolated are designated "Al" and "Bl" and
the second as "A2" and "B2", without further reference
to the actual stereochemical configuration. The
following Tables list compounds of formula (Ia) and
(Ib), which can all be prepared according to the
methods described in WO 2004/01 1436.Table 1
:STABILIZED INTERFERON LIQUID FORMULATIONS FIELD OF
THE INVENTION The invention relates to HSA-free
pharmaceutical compositions containing an interferon,
more particularly to formulations of interferon-beta
comprising a buffer, an amino acid and an antioxidant.
BACKGROUND OF THE INVENTION Interferons are cytokines,
i.e. soluble proteins that transmit messages between
cells and play an essential role in the immune system
by helping to destroy microorganisms that cause
infection and repairing any resulting damage.
Interferons are naturally secreted by infected cells
and were first identified in 1957. Their name is
derived from the fact that they "interfere" with viral
replication and production. Interferons exhibit both
antiviral and antiproliferative activity. On the basis
of biochemical and immunological properties, the
naturally-occurring human interferons are grouped into
three major classes: interferon-alpha (leukocyte),
interferon-beta (fibroblast) and interferon-gamma
(immune). Alpha-interferon is currently approved in
the United States and other countries for the
treatment of hairy cell leukemia, venereal warts,
Kaposi's Sarcoma (a cancer commonly afflicting
patients suffering from Acquired Immune Deficiency
Syndrome (AIDS)), and chronic non-A, non-B hepatitis.
Further, interferons (IFNs) are glycoproteins produced
by the body in response to a viral infection. They
inhibit the multiplication of viruses in protected
cells. Consisting of a lower molecular weight protein,
IFNs are remarkably non-specific in their action, i.e.
IFN induced by one virus is effective against a broad
range of other 



viruses. They are however species-specific, i.e. IFN
produced by one species will only stimulate antiviral
activity in cells of the same or a closely related
species. IFNs were the first group of cytokines to be
exploited for their potential anti-tumor and antiviral
activities. The three major IFNs are referred to as
IFN-oc, IFN-b and IFN-g. Such main kinds of IFNs were
initially classified according to their cells of
origin (leukocyte, fibroblast or T cell). However, it
became clear that several types might be produced by
one cell. Hence leukocyte IFN is now called IFN-a,
fibroblast IFN is IFN-b and T cell IFN is IFN-g. There
is also a fourth type of IFN, lymphoblastoid IFN,
produced in the"Namalwa" cell line (derived from
Burkitt's lymphoma), which seems to produce a mixture
of both leukocyte and fibroblast IFN. The interferon
unit or International unit for interferon (U or IU1
for international unit) has been reported as a measure
of IFN activity defined as the amount necessary to
protect 50% of the cells against viral damage. The
assay that may be used to measure bioactivity is the
cytopathic effect inhibition assay as described
(Rubinstein, et al. 1981; Familletti, P. C 1 et al.,
1981). In this antiviral assay for interferon about 1
unit/ml of interferon is the quantity necessary to
produce a cytopathic effect of 50%. The units are
determined with respect to the international reference
standard for Hu- IFN-beta provided by the National
Institutes of Health (Pestka, S. 1986). Every class of
IFN contains several distinct types. IFN-b and IFN-g
are each the product of a single gene. The proteins
classified as IFNs-a are the most diverse group,
containing about 15 types. There is a cluster of IFN-a
genes on chromosome 9, containing at least 23 members,
of which 15 are active and transcribed. Mature IFNs-a
are not glycosylated. IFNs-a and IFN-b are all the
same length (165 or 166 amino acids) with similar
biological activities. IFNs-g are 146 amino acids in
length, and resemble the a and b classes less closely.
Only IFNs-g can activate macrophages or induce the
maturation of killer T cells. These new types of
therapeutic agents can are sometimes called biologic
response modifiers (BRMs)1 because they have an effect
on the 'response of the organism to the tumor,
affecting recognition via immunomodulation. Human
fibroblast interferon (IFN-b) has antiviral activity
and can also stimulate natural killer cells against
neoplastic cells. It is a polypeptide of about 20,000
Da induced by viruses and double-stranded RNAs. From
the nucleotide sequence of the gene for fibroblast
interferon, cloned by recombinant DNA technology,
(Derynk et al. 1980) deduced the complete amino acid
sequence of the protein. It is 166 amino acid long.
Shepard et al. (1981) described a mutation at base 842
(Cys (r) Tyr at position 141) that abolished its
anti-viral activity, and a variant clone with a
deletion of nucleotides 1119-1 121. Mark et al. (1984)
inserted an artificial mutation by replacing base 469
(T) with (A) causing an amino acid switch from Cys (r)
Ser at position 17. The resulting IFN-b was reported
to be as active as the 'native' IFN-b and stable
during long-term storage (-700C).Rebif(r) (Serono -
recombinant human interferon-b), the latest
development in interferon therapy for multiple
sclerosis (MS), is interferon(IFN)-beta-1a, produced
from mammalian cell lines. Its recommended
International Non-proprietary Name (INN) is
"Interferon beta-1a". As with all protein-based
pharmaceuticals, one major obstacle that must be
overcome in the use of IFN-.beta. as a therapeutic
agent, is the loss of pharmaceutical utility that can
result from its instability in pharmaceutical
formulations. Physical instabilities that threaten
polypeptide activity and efficacy in pharmaceutical
formulations include denaturation and formation of
soluble and insoluble aggregates, while chemical
instabilities include hydrolysis, imide formation,
oxidation, racemization, and dearnidation. Some of
these changes are known to lead to the loss or
reduction of the pharmaceutical activity of the
protein of interest. In other cases, the precise
effects of these changes are unknown, but the
resulting degradative products are still considered to
be pharmaceutically unacceptable due to the potential
for undesirable side effects. The stabilization of
polypeptides in pharmaceutical compositions remains an
area in which trial and error plays a major role
(reviewed by Wang (1999) Int. J. Pharm. 185:129-188;
Wang and Hanson (1988) J. Parenteral Sci. Tech.
42:S3-S26). Excipients that are added to polypeptide
pharmaceutical formulations to increase their
stability include buffers, sugars, surfactants, amino
acids, polyethylene glycols, and polymers, but the
stabilizing effects of these chemical additives vary
depending on the protein. In US 2002/0172661, IFN beta
formulations are described that are characterized by
their low ionic strength and a pH of about 3.0-5.0.
Current IFN-beta formulations employ the use of HSA as
a solubility-enhancing agent for IFN-beta. However,
the use of HSA has some drawbacks. HSA is a product of
human blood and must therefore be harvested from human
subjects. While steps are taken to reduce the risk,
the use of human blood products such as HSA carries
with it the potential introduction of human viruses
such as HIV and HCV. Consequently, there is a need for
additional IFN-beta pharmaceutical compositions
comprising physiologically compatible stabilizers that
improve the solubility of this protein and stabilize
the protein against aggregate formation, thereby
enhancing their pharmaceutical utility.-ADESCRIPTION
OF THE INVENTION The present invention is directed to
stabilized pharmaceutical compositions that comprise
an interferon (IFN) and methods for their preparation.
These compositions are prepared in the absence of
human serum albumin (HSA). Such compositions are
referred to herein as "HSA-free". IFN HSA-free
pharmaceutical compositions comprise an interferon
(IFN) or an isoform, mutein, fused protein, functional
derivative, active fraction or salt thereof, wherein
said composition is a solution that comprises a
buffer, an amino acid and an antioxidant. According to
an embodiment of the present invention the
compositions also comprise a bacteriostatic agent. An
"interferon" or "IFN", as used herein, is intended to
include any molecule defined as such in the
literature, comprising for example any types of IFNs
mentioned in the above section "Background of the
Invention". In particular, IFN-a, IFN-b and IFN-g are
included in the above definition. IFN-b is the
preferred IFN according to the present 



invention. IFN-b suitable in accordance with the
present invention is commercially available e.g. as
RebifiD (Serono), Avonex(r) (Biogen) or Betaferon(r)
(Schering). The use of interferons of human origin is
also preferred in accordance with the present
invention. The term interferon, as used herein, is
intended to encompass an isoform, a mutein, a fused
protein, a functional derivative, an active fraction
or a salt thereof. The term "interferon-beta (FN-beta
or IFN-b)B, as used herein, is intended to include
fibroblast interferon in particular of human origin,
as obtained by isolation from biological fluids or as
obtained by DNA recombinant techniques from
prokaryotic or eukaryotic host cells, as well as its
salts, functional derivatives, variants, analogs and
active fragments. Preferably IFN-beta is intended to
mean Interferon beta-1a. As used herein the term
"muteins" refers to analogs of IFN in which one or
more of the amino acid residues of a natural IFN are
replaced by different amino acid residues, or are
deleted, or one or more amino acid residues are added
to the natural sequence of IFN, without changing
considerably the activity of the resulting products as
compared to the wild type IFN. These muteins are
prepared by known synthesis and/or by site-directed
mutagenesis techniques, or any other known technique
suitable therefore. Preferred muteins include e.g. the
ones described by Shepard et al. (1981) or Mark et al.
(1984). Any such mutein preferably has a sequence of
amino acids sufficiently duplicative of that of IFN,
such as to have substantially similar or even better
activity toan IFN. The biological function of
interferon is well known to the person skilled in the
art, and biological standards are established and
available e.g. from the National Institute for
Biological Standards and Control
(http://immunology.org/links/NIBSC). Bioassays for the
determination of IFN activity have been described. An
IFN assay may for example be carried out as described
by Rubinstein et al., 1981. Thus, it can be determined
whether any given mutein has substantially a similar,
or even a better, activity than IFN by means of
routine experimentation. Muteins of IFN, which can be
used in accordance with the present invention, or
nucleic acid coding therefor, include a finite set of
substantially corresponding sequences as substitution
peptides or polynucleotides which can be routinely
obtained by one of ordinary skill in the art, without
undue experimentation, based on the teachings and
guidance presented herein. Preferred changes for
muteins in accordance with the present invention are
what are known as "conservative" substitutions.
Conservative amino acid substitutions of polypeptides
or proteins of the invention, may include synonymous
amino acids within a group, which have sufficiently
similar physicochemical properties that substitution
between members of the group will preserve the
biological function of the molecule. It is clear that
insertions and deletions of amino acids may also be
made in the above-defined sequences without altering
their function, particularly if the insertions or
deletions only involve a few amino acids, e.g., under
thirty, and preferably under ten, and do not remove or
displace amino acids which are critical to a
functional conformation, e.g., cysteine residues.
Proteins and muteins produced by such deletions and/or
insertions come within the purview of the present
invention. Preferably, the synonymous amino acid
groups are those defined in Table I. More preferably,
the synonymous amino acid groups are those defined in
Table II; and most preferably the synonymous amino
acid groups are those defined in Table III.TABLE I
Preferred Groups of Synonymous Amino Acids Amino Acid
Synonymous Group Ser Ser, Thr, GIy, Asn Arg Arg, GIn,
Lys, GIu, His Leu lie, Phe, Tyr, Met, VaI, Leu Pro
GIy, Ala, Thr, Pro Thr Pro, Ser, Ala, GIy, His, GIn,
Thr Ala GIy, Thr, Pro, Ala VaI Met, Tyr, Phe, lie,
Leu, VaI GIy Ala, Thr, Pro, Ser, GIy lie Met, Tyr,
Phe, VaI, Leu, He Phe Trp, Met, Tyr, lie, VaI, Leu,
Phe Tyr Trp, Met, Phe, lie, VaI, Leu, Tyr Cys Ser,
Thr, Cys His GIu, Lys, GIn, Thr, Arg, His GIn GIu,
Lys, Asn, His, Thr, Arg, GIn Asn GIn, Asp, Ser, Asn
Lys GIu, GIn, His, Arg, Lys Asp GIu, Asn, Asp GIu Asp,
Lys, Asn, GIn, His, Arg, GIu Met Phe, He, VaI, Leu,
Met Trp TF TABLE Il More Preferred Groups of
Synonymous Amino Acids Amino Acid Synonymous Group Ser
Ser Arg His, Lys, Arg Leu Leu, lie, Phe, Met Pro Ala,
Pro Thr Thr Ala Pro, Ala VaI VaI, Met, HeGIy GIy He
lie, Met, Phe, VaI, Leu Phe Met, Tyr, He, Leu, Phe Tyr
Phe, Tyr Cys Cys, Ser His His, GIn, Arg GIn GIu, GIn,
His Asn Asp, Asn Lys Lys, Arg Asp Asp, Asn GIu GIu,
GIn Met Met, Phe, lie, VaI, Leu 



Trp Trp TABLE 111 Most Preferred Groups of Synonymous
Amino Acids Amino Acid Synonymous Group Ser Ser Arg
Arg Leu Leu, lie, Met Pro Pro Thr Thr Ala Ala VaI VaI
GIy GIy He He, Met, Leu Phe Phe Tyr Tyr Cys Cys, Ser
His His GIn GIn Asn Asn Lys Lys Asp AspGIu GIu Met Met
H >Leu Trp Met Examples of production of amino acid
substitutions in proteins which can be used for
obtaining muteins of IFN, for use in the present
invention include any known method steps, such as
presented in US patents 4,959,314, 4,588,585 and
4,737,462, to Mark et al; 5,1 16,943 to Koths et al.,
4,965,195 to Namen et al; 4,879,1 11 to Chong et al;
and 5,017,691 to Lee et al; and lysine substituted
proteins presented in US patent No. 4,904,584 (Shaw et
al). Specific muteins of IFN-beta have been described,
for example by Mark et al., 1984. The term "fused
protein" refers to a polypeptide comprising an IFN, or
a mutein thereof, fused to another protein, which
e.g., has an extended residence time in body fluids.
An IFN may thus be fused to another protein,
polypeptide or the like, e.g., an immunoglobulin or a
fragment thereof. "Functional derivatives" as used
herein cover derivatives of IFN, and their muteins and
fused proteins, which may be prepared from the
functional groups which occur as side chains on the
residues or the N- or C-terminal groups, by means
known in the art, and are included in the invention as
long as they remain pharmaceutically acceptable, i.e.
they do not destroy the activity of the protein which
is substantially similar to the activity IFN, and do
not confer toxic properties on compositions containing
it. These derivatives may, for example, include
polyethylene glycol side-chains, which may mask
antigenic sites and extend the residence of IFN in
body fluids. Other derivatives include aliphatic
esters of the carboxyl groups, amides of the carboxyl
groups by reaction with ammonia or with primary or
secondary amines, N-acyl derivatives of free amino
groups of the amino acid residues formed with acyl
moieties (e.g. alkanoyl or carbocyclic aroyl groups)
or O-acyl derivatives of free hydroxyl groups (for
example that of seryl or threonyl residues) formed
with acyl moieties. As "active fractions" of IFN1or
muteins and fused proteins, the present invention
covers any fragment or precursors of the polypeptide
chain of the protein molecule alone or together with
associated molecules or residues linked thereto, e.g.,
sugar or phosphate residues, or aggregates of the
protein molecule or the sugar residues by themselves,
provided said fraction has no significantly reduced
activity as compared to the corresponding IFN.The term
"salts" herein refers to both salts of carboxyl groups
and to acid addition salts of amino groups of the
proteins described above or analogs thereof. Salts of
a carboxyl group may be formed by means known in the
art and include inorganic salts, for example, sodium,
calcium, ammonium, ferric or zinc salts, and the like,
and salts with organic bases as those formed, for
example, with amines, such as triethanolamine,
arginine or lysine, piperidine, procaine and the like.
Acid addition salts include, for example, salts with
mineral acids, such as, for example, hydrochloric acid
or sulfuric acid, and salts with organic acids, such
as, for example, acetic acid or oxalic acid. Of
course, any such salts must retain the biological
activity of the proteins (IFN) relevant to the present
invention, i.e., the ability to bind to the
corresponding receptor and initiate receptor
signaling. In accordance with the present invention,
the use of recombinant human IFNbeta and the compounds
of the invention is further particularly preferred. A
special kind of interferon variant has been described
recently. The so-called "consensus interferons" are
non-naturally occurring variants of IFN (US
6,013,253). According to a preferred embodiment of the
invention, the compounds of the invention are used in
combination with a consensus interferon. As used
herein, human interferon consensus (IFN-con) shall
mean a nonnaturally- occurring polypeptide, which
predominantly includes those amino acid residues that
are common to a subset of IFN-alpha's representative
of the majority of the naturally-occurring human
leukocyte interferon subtype sequences and which
includes, at one or more of those positions where
there is no amino acid common to all subtypes, an
amino acid which predominantly occurs at that position
and in no event includes any amino acid residue which
is not existent in that position in at least one
naturally-occurring subtype. IFN-con encompasses but
is not limited to the amino acid sequences designated
IFN-con1, IFN-con2 and IFN-con3 which are disclosed in
U.S. 4,695,623, 4,897,471 and 5,541,293. DNA sequences
encoding IFN-con may be produced as described in the
above-mentioned patents, or by other standard methods.
In a further preferred embodiment, the fused protein
comprises an Ig fusion. The fusion may be direct, or
via a short linker peptide which can be as short as 1
to 3 amino acid residues in length or longer, for
example, 13 amino acid residues in length. Said linker
may be a tripeptide of the sequence E-F-M
(Glu-Phe-Met), for example, or a 13-amino acid linker
sequence comprising
Glu-Phe-Gly-Ala-Gly-Leu-Val-Leu-Gly-Gly- Gln-Phe-Met
introduced between the sequence of IFN and the
immunoglobulinsequence. The resulting fusion protein
may have improved properties, such as an extended
residence time in body fluids (half-life), increased
specific activity, increased expression level, or the
purification of the fusion protein is facilitated. 



In a further preferred embodiment, IFN is fused to the
constant region of an Ig molecule. Preferably, it is
fused to heavy chain regions, like the CH2 and CH3
domains of human IgGI, for example. Other isoforms of
Ig molecules are also suitable for the generation of
fusion proteins according to the present invention,
such as isoforms IgG2, IgG3 or IgG4, or other Ig
classes, like IgM or IgA, for example. Fusion proteins
may be monomeric or multimeric, hetero- or
homomultimeric. In a further preferred embodiment, the
functional derivative comprises at least one moiety
attached to one or more functional groups, which occur
as one or more side chains on the amino acid residues.
Preferably, the moiety is a polyethylene (PEG) moiety.
PEGylation may be carried out by known methods, such
as the ones described in WO99/55377, for example. The
dosage administered, as single or multiple doses, to
an individual will vary depending upon a variety of
factors, including pharmacokinetic properties, the
route of administration, patient conditions and
characteristics (sex, age, body weight, health, size),
extent of symptoms, concurrent treatments, frequency
of treatment and the effect desired. The dosage of
IFN-beta in the treatment of relapsingemitting MS
according to the invention depends on the type of
IFN-beta used. In accordance with the present
invention, where IFN is recombinant IFN-beta 1b
produced in E. CoIi, commercially available under the
trademark Betaseron(r), it may preferably be
administered sub-cutaneously every second day at a
dosage of about of 250 to 300 mg or 8 MIU to 9.6 MIL)
per person. In accordance with the present invention,
where IFN is recombinant IFN-beta1a, produced in
Chinese Hamster Ovary cells (CHO cells), commercially
available under the trademark Avonex(r), it may
preferably be administered intra-muscularly once a
week at a dosage of about of 30mg to 33 mg or 6 MIU to
6.6 MIU per person. In accordance with the present
invention, when IFN is recombinant IFN-beta1a,
produced in Chinese Hamster Ovary cells (CHO cells),
commercially available underthe trademark Rebif(r), it
may preferably be administered sub-cutaneously three
times a week (TIW) at a dosage of 22 to 44 mg or 6 MIU
to 12 MIU per person. The administration of active
ingredients in accordance with the present invention
may be by intravenous, intramuscular or subcutaneous
route. The preferred route of administration for IFN
is the subcutaneous route. A further preferred route
of administration is the intramuscular administration,
which may e.g. be applied once a week. IFN may also be
administered daily or every other day, of less
frequent. Preferably, IFN is administered one, twice
or three times per week The term "stability" refers to
the physical, chemical, and conformational stability
of formulations of interferon of the present invention
(including maintenance of biological potency).
Instability of a protein formulation may be caused by
chemical degradation or aggregation of the protein
molecules to form higher order polymers,
deglycosylation, modification of glycosylation,
oxidation or any other structural modification that
reduces at least one biological activity of an
interferon polypeptide included in the present
invention. A "stable" solution or formulation, is one
wherein the degree of degradation, modification,
aggregation, loss of biological activity and the like,
of proteins therein is acceptably controlled, and does
not increase unacceptably with time. Preferably the
formulation retains at least at or about 60%, more
preferably at least at or about 70 %, most preferably
at least at or about 80% of the labelled interferon
activity over a period of from 12 to 24 months. The
stabilized HSA-free IFN compositions of the invention
preferably have a shelf-life of at least about 6
months, 12 months, 18 months, more preferably at least
20 months, still more preferably at least about 22
months, most preferably at least about 24 months when
stored at 2-8C. Methods for monitoring stability of
the HSA-free IFN pharmaceutical compositions of the
invention are available in the art, including those
methods described in the examples disclosed herein.
Thus, IFN aggregate formation during storage of a
liquid pharmaceutical composition of the invention can
be readily determined by measuring the change in
soluble IFN in solution over time. Amount of soluble
polypeptide in solution can be quantified by a number
of analytical assays adapted to detection of IFN. Such
assays include, for example, reverse phase (RP)- HPLC
and UV absorption spectroscopy, as described in the
Examples below.Determination of both soluble and
insoluble aggregates during storage in liquid
formulations can be achieved, for example, using
analytical ultracentrifugation as noted in the
Examples below to distinguish between that portion of
the soluble polypeptide that is present as soluble
aggregates and that portion that is present in the
nonaggregate, biologically active molecular form. In
addition, velocity ultracentrifugation is able to
detect both non-covalent and covalent oligomers both
quantitatively and qualitatively. Likewise, a new size
exclusion (SE)-HPLC method (described in the
examples), herein referred to as "NEW SEC", is able to
detect both covalent and non-covalent oligomers both
quantitatively and qualitatively. The expression
"multi-dose use" is intended to include the use of a
single vial, ampoule or cartridge of an interferon
formulation for more than one injection, for example
2, 3, 4, 5 6 or more injections. The injections are
preferably made over a period of at least at or about
12 hours, 24 hours, 48 hours, etc., preferably up to a
period of at or about 12 days. The injections may be
spaced in time, for example, by a period of 6, 12, 24,
48 or 72 hours. The term "amino acid" refers to an
amino acid or a combination of amino acids, where any
given amino acid is present either in its free base
form or in its salt form. Where a combination of amino
acids is used, all of the amino acids may be present
in their free base forms, all may be present in their
salt forms, or some may be present in their free base
forms while others are present in their salt forms.
Preferred amino acids to use in the present method or
formulation of the present invention are those
carrying a charged side chain, herein referred to as
"charged side chain amino acid(s)", such as arginine,
lysine, aspartic acid and glutamic acid. More
preferably, the amino acid is lysine. Any stereoisomer
(i.e., L, D, or DL isomer) of a particular amino acid,
or combinations of these stereoisomers, may be used in
the present method or formulation of the invention so
long as the particular amino acid is present in its
free base form or its salt form. Preferably, the
L-stereoisomer is used. Analogues of these preferred
amino acids may also be used in the present
formulation of the invention. The term "amino acid
analogue" refers to a derivative of the naturally
occurring amino 



acid. Suitable arginine analogues include for example,
aminoguanidine and Nmonoethyl L-arginine. As with the
preferred amino acids, the amino acids analogues are
used in the present formulation in either their free
base form or their salt form. Amino acids are herein
also referred to as stabilizers.The amino acid(s) used
in the present formulation of the invention protects
the therapeutically active polypeptide against various
stresses thereby increasing or/and maintaining
stability of the interferon-beta formulation. Herein,
the term "stress" includes but is not limited to heat,
freezing, pH, light, agitation, oxidation,
dehydration, surfaces, shear, freeze/thawing,
pressure, heavy metals, phenolic compounds,
denaturants, etc. The term stress encompasses any
factor that modulates (i.e. reduces, maintains or
increases) the stability of the formulation containing
interferonbeta. Increased and/or maintained stability
with addition of an amino acid occurs in a
concentration dependent manner. That is, increasing
concentrations of amino acid lead to increased and/or
maintained stability of the formulation containing
interferon-beta of the present invention when that
formulation containing interferon-beta normally
exhibits aggregate or oligomer formation in the
absence of the amino acid. Determination of the amount
of a particular amino acid to be used in the present
formulation of the invention, in order to decrease
oligomer or aggregate formation and thereby increasing
monomeric protein stability, can readily be determined
without undue experiment using methods generally known
to one of skill in the art. The term "buffer" or
"physiologically-acceptable buffer" refers to
solutions of compounds that are known to be safe for
pharmaceutical or veterinary use in formulations and
that have the effect of maintaining or controlling the
pH of the formulation in the pH range desired for the
formulation. Acceptable buffers for controlling pH at
a moderately acidic pH to a moderately basic pH
include, but are not limited to, such compounds as
phosphate, acetate, citrate, arginine, TRIS and
histidine. "TRIS" refers to
2-amino-2-hydroxymethyl-1,3,-propanediol, and to any
pharmacologically acceptable salt thereof. Preferable
buffers are acetate buffers with saline or an
acceptable salt. An "isotonicity agent" is a compound
that is physiologically tolerated and imparts a
suitable tonicity to a formulation to prevent the net
flow of water across cell membranes that are in
contact with the formulation. Compounds such as
glycerin, are commonly used for such purposes at known
concentrations. Other suitable isotonicity agents
include, but are not limited to, mannitol, amino acids
or proteins (e.g. glycine or albumin), salts (e.g.
sodium chloride), and sugars (e.g. dextrose, mannitol,
sucrose and lactose). The term "antioxidant" refers to
a compound that prevents oxygen or oxygenderived free
radicals from interacting with other substances.
Antioxidants are among anumber of excipients commonly
added to pharmaceutical systems to enhance physical
and chemical stability. Antioxidants are added to
minimize or retard oxidative processes that occur with
some drugs or excipients upon exposure to oxygen or in
the presence of free radicals. These processes can
often be catalyzed by light, temperature, hydrogen on
concentration, presence of trace metals or peroxides.
Sulfites, bisufites, thiourea, methionine, salts of
ethylenediaminetetraacetic acid (EDTA), butylated
hydroxytoluene (BHT), and butylated hydroxy anisole
(BHA) are frequently used as antioxidants in drugs.
Sodium EDTA has been found to enhance the activity of
antioxidants by chelating metallic ions that would
otherwise catalyze the oxidation reaction. Most
preferred antioxidant is methionine. Antioxidants are
herein also referred to as stabilizers. Methionine can
be present either in its free base form or in its salt
form. Any stereoisomer (i.e., L, D, or DL isomer) of
methionine may be used in the present method or
formulation of the invention so long as methionine is
present in its free base form or its salt form.
Preferably, the L-stereoisomer is used. Analogues of
methionine may also be used in the present formulation
of the invention. The term "methionine analogue"
refers to a derivative of the naturally occurring
methionine. The methionine analogues can also be used
in the present formulation in either their free base
form or their salt form. Increased and/or maintained
stability with addition of antioxidants (e.g.
methionine) occurs in a concentration dependent
manner. That is, increasing concentrations of
antioxidants lead to increased and/or maintained
stability of the formulation containing
interferon-beta of the present invention when that
formulation containing interferon-beta normally
exhibits oxidation or aggregate/oligomer formation in
the absence of the antioxidant. Determination of the
amount of an oxidant (e.g. methionine) to be used in
the present formulation of the invention, in order to
decrease oxidation or oligomer/aggregate formation,
can readily be determined without undue experiment
using methods generally known to one of skill in the
art. The term "bacteriostatic" refers to a compound or
compositions added to a formulation to act as an
anti-bacterial agent. Examples of bacteriostatics
include phenol, m-cresol, p-cresol, o-cresol,
chlorocresol, benzyl alcohol, alkylparaben (methyl,
ethyl, propyl, butyl and the like), benzalkonium
chloride, benzethonium chloride, sodium dehydroacetate
and thimerosal. Preferably the bacteriostatic agent is
benzyl alcohol.The term "surfactant" refers to a
soluble compound that reduces the surface tension of
liquids, or reduces interfacial tension between two
liquids or a liquid and a solid, the surface tension
being the force acting on the surface of a liquid,
tending to minimize the area of the surface.
Surfactants have sometimes been used in pharmaceutical
formulations, including delivery of low molecular mass
drugs and polypeptides, in order to modify the
absorption of the drug or its delivery to the target
tissues. Well known surfactants include polysorbates
(Polyoxyethylene derivatives; Tween) as well as
Pluronic. According to a preferred embodiment of the
invention, it has been found that by formulating
interferon with a surfactant selected from Pluronic(r)
F77, Pluronic F87, Pluronic F88 and Pluronic(r) F68,
particularly preferably Pluronic F68 (BASF, Pluronic
F68 is also known as Poloxamer 188), a stable
formulation is obtained that minimise the loss of
active principle caused by adsorption on the surfaces
of the vial and/or delivery device (e.g. syringe,
pump, catheter, etc.). It has also been found that by
formulating interferon with a surfactant selected from
Pluronic(r) F77, Pluronic F87, Pluronic F88 and
Pluronic(r) F68, particularly preferably Pluronic F68
(BASF, Pluronic F68 is also known as Poloxamer 188), a
stable formulation is obtained, which is more
resistant to oxidation and to formation of proteins
aggregates. The Pluronic surfactants are block
copolymers of ethylene oxide (EO) and 



propylene oxide (PO). The propylene oxide block (PO)
is sandwiched between two ethylene oxide (EO) blocks.
Pluronic surfactants are synthesized in a two-step
process: 1.A hydrophobe of the desired molecular
weight is created by the controlled addition of
propylene oxide to the two hydroxyl groups of
propylene glycol; and 2. Ethylene oxide is added to
sandwich the hydrophobe between hydrophilic groups. In
Pluronic(r) F77, the percentage of polyoxyethylene
(hydrophile) is 70%, and the molecular weight of the
hydrophobe (polyoxypropylene) is approximately 2,306
Da. In Pluronic F87, the percentage of polyoxyethylene
(hydrophile) is 70%, and the molecular weight of the
hydrophobe (polyoxypropylene) is approximately 2,644
Da.In Pluronic F88, the percentage of polyoxyethylene
(hydrophile) is 80%, and the molecular weight of the
hydrophobe (polyoxypropylene) is approximately 2,644
Da. In Pluronic F68, the percentage of polyoxyethylene
(hydrophile) is 80%, and the molecular weight of the
hydrophobe (polyoxypropylene) is approximately 1,967
Da. Typical properties of Pluronic F77 are listed
below: Average Molecular Weight: 6600; Melt/pour
point: 48C ; Physical Form @ 2O0C : solid; Viscosity
(Brookfield) cps: 480 [liquids at 250C pastes at 600C
and solids at 770C]; Surface tension, dynes/cm @250C;
0.1% Cone. : 47.0 0.01% Cone. : 49.3 0.001% Cone: 52.8
lnterfacial tension, dynes/cm @ 250C vs. Nujol; 0.1%
Cone. : 17.7 0.01% Cone. : 20.8 0.01% Cone. : 25.5
Draves Wetting, Seconds 250C 1.0% Cone: > 360 0.1%
Cone.: > 360 Foam Height Ross Miles, 0.1%, mm @ 500C:
100 Ross Miles, 0.1%, mm @ 26C: 47 Dynamic, 0.1%, mm
@400 ml/min: > 600 Cloud point in aqueous solution, 0C
1% Cone: >100 10% Cone: >100 HLB (hydrophile-lipophile
balance): 25 Typical properties of Pluronic F87 are
listed below: Average Molecular Weight: 7700;
Melt/pour point: 490C ; Physical Form @ 2O0C : solid;
Viscosity (Brookfield) cps: 700 [liquids at 250C,
pastes at 6O0C and solids at 770C]; Surface tension,
dynes/cm @250C;0.1% Cone. : 44.0 0.01% Cone. : 47.0
0.001% Cone: 50.2 lnterfacial tension, dynes/cm @250C
vs Nujol; 0.1% Cone. : 17.4 0.01% Cone. : 20.3 0.01%
Cone. : 23.3 Draves Wetting, Seconds 250C 1.0% Cone.:
> 360 0.1% Cone.: > 360 Foam Height Ross Miles, 0.1%,
mm @ 500C: 80 Ross Miles, 0.1%, mm @ 260C: 37 Dynamic,
0.1%, mm @400 ml/min: > 600 Cloud point in aqueous
solution, 0C 1% Cone.: >100 10% Conc.: >100 HLB
(hydrophile-lipophile balance): 24 Typical properties
of Pluronic F88 are listed below: Average Molecular
Weight: 11400; Melt/pour point: 54C ; Physical Form @
2O0C : solid; Viscosity (Brookfield) cps: 2300
[liquids at 250C, pastes at 600C and solids at 770C];
Surface tension, dynes/cm @ 250C; 0.1% Cone. : 48.5
0.01% Cone. : 52.6 0.001% Cone.: 55.7 lnterfacial
tension, dynes/cm @ 250C vs Nujol; 0.1% Cone. : 20.5
0.01% Cone. : 23.3 0.01% Cone. : 27.0 Draves Wetting,
Seconds 250C 1.0% Cone: > 360 0.1% Cone: > 360Foam
Height Ross Miles, 0.1%, mm @ 5O0C: 80 Ross Miles,
0.1%, mm @ 260C: 37 Dynamic, 0.1%, mm @ 400 ml/min: >
600 Cloud point in aqueous solution, 0C 1% Conc.: >100
10% Cone: >100 HLB (hydrophile-lipophile balance): 28
Typical properties of Pluronic F68 are listed below:
Average Molecular Weight: 8400; Melt/pour point: 52C ;
Physical Form @ 200C : solid; Viscosity (Brookfield)
cps: 1000 [liquids at 250C, pastes at 600C and solids
at 770C]; 



Surface tension, dynes/cm @250C; 0.1% Cone. : 50.3
0.01% Cone. : 51.2 0.001% Cone: 53.6 lnterfacial
tension, dynes/cm @ 25C vs Nujol; 0.1% Cone. : 19.8
0.01% Cone. : 24.0 0.01% Cone. : 26.0 Draves Wetting,
Seconds 250C 1.0% Cone: > 360 0.1% Cone: > 360 Foam
Height Ross Miles, 0.1%, mm @ 500C: 35 Ross Miles,
0.1%, mm @ 260C: 40 Dynamic, 0.1%, mm @ 400 ml/min: >
600 Cloud point in aqueous solution, 0C 1% Cone: >100
10% Cone: >100 HLB (hydrophile-lipophile balance):
29Other polymers having properties similar to those
listed above may also be used in the formulations of
the invention. The preferred surfactant is Pluronic
F68, and surfactants having similar properties.
Pluronic, particularly Pluronic F68, is preferably
present at a concentration that is sufficient to
maintain interferon stability over the desired storage
period (for example 12 to 24 months), and also at a
concentration that is sufficient to prevent protein
losses due to adsorption on surfaces, such as the
vial, ampoule or cartridge or the syringe. Preferably
the concentration of Pluronic, particularly Pluronic
F68, in liquid formulations is at or about 0.01 mg/ml
to at or about 10 mg/ml, more preferably at or about
0.05 mg/ml to at or about 5 mg/ml, more particularly
preferably at or about 0.1 mg/ml to at or about 2
mg/ml, most preferably at or about 0.5 mg/ml.
Preferably the concentration of IFN-beta1a in the
formulation is at or about 10 mg/ml to at or about 800
mg/ml, more preferably at or about 20 mg/ml to at or
about 500 mg/ml, more particularly preferably at or
about 30 to at or about 300 mg/ml, most preferably at
or about 22, 44, 88 or 264 mg/ml. Preferably the
formulations of the present invention have a pH
between at or about 3.5 and at or about 5.5, more
preferably at or about 4.7. A preferred buffer is
acetate, with preferred counterions being sodium or
potassium ions. Acetate saline buffers are well known
in the art. Buffer concentrations in total solution
can vary between at or about 5 mM, 9.5 mM, 10 mM, 50
mM, 100 mM, 150 mM, 200 mM, 250 mM, and 500 mM.
Preferably the buffer concentration is at or about
1OmM. Particularly preferred is a buffer 10 mM in
acetate ions with a pH of 4.7  0.2. Preferably, in the
composition of the invention, the antioxidant, for
example methionine, is present at a concentration at
or about 0.01 to at or about 5.0 mg/ml, more
preferably at or about 0.05 to at or about 0.3 mg/ml,
most preferably at or about 0.12 mg/ml. Preferably, in
the composition of the invention, the amino acid, for
example lysine, is present at a concentration at or
about 1 to at or about 100 mg/ml, more preferably at
or about 10 to at or about 50 mg/ml, most preferably
at or about 27.3 mg/ml. The invention includes liquid
formulations. The preferred solvent is water for
injection. Liquid formulations may be mono-dose or
multi-dose. Those liquid interferon formulations of
the invention that are intended for multi-dose use
preferably comprise abacteriostatic, such as phenol,
m-cresol, p-cresol, o-cresol, chlorocresol, benzyl
alcohol, alkylparaben (methyl, ethyl, propyl, butyl
and the like), benzalkonium chloride, benzethonium
chloride, sodium dehydroacetate and thimerosal.
Particularly preferred are phenol, benzyl alcohol and
m-cresol, more preferred is benzyl alcohol. The
bacteriostatic agent is used in an amount that will
yield a concentration that is effective to maintain
the formulation essentially bacteria free (suitable
for injection) over the multi-dose injection period,
which may be at or about 12 or 24 hours to at or about
12 days, preferably at or about 6 to at or about 12
days. The bacteriostatic is preferably present in a
concentration of at or about 0.1% (mass
bacteriostatic/mass of solvent) to at or about 2.0%,
more preferably at or about 0.2% to at or about 1.0%.
In the case of benzyl alcohol, particularly preferred
are concentrations of 0.2 or 0.3%). However, the use
of a preservative, e.g. benzyl alcohol, is not limited
to multidose formulations, but may also be added in
mono-dose formulations. One embodiment of the present
invention consists in single dose formulations
containing benzyl alcohol. In a further embodiment of
the formulations according to the present invention
the interferon beta is in at least about 96% or at
least about 98% in its monomer form (less than 4, more
preferab y less than 2% of aggregates) at room
temperature or at 2- 8C, as measured by sedimentation
velocity analysis described below. A preferred
formulation consists of interferon-beta 1a, benzyl
alcohol, lysine, methionine, Pluronic F-68 and an
aqueous acetate buffer, preferably to adjust the pH to
3.7 to 4.7. The range of interferon in the
formulations of the invention includes amounts
yielding upon reconstitution, concentrations at or
about 1.0 mg/ml to at or about 50 mg/ml, although
lower and higher concentrations are operable and are
dependent on the intended delivery vehicle, e.g.,
solution formulations will differ from transdermal
patch, pulmonary, transmucosal, or osmotic or micro
pump methods. The interferon concentration is
preferably at or about 5.0 mg/ml to at or about 2
mg/ml, more preferably at or about 10 mg/ml to at or
about 1 mg/ml, most preferably at or about 30 mg/ml to
at or about 100 mg/ml. Preferably the formulations of
the invention retain at least at or about 60%, more
preferably at least at or about 70 %, most preferably
at least at or about 80% of the interferon activity at
the time of packaging over a period of 24 months.In a
further preferred embodiment, the invention provides a
method for manufacturing a liquid pharmaceutical
composition as described before. In yet another
preferred embodiment, the invention provides a method
for manufacturing a packaged pharmaceutical
composition comprising placing a solution comprising
the active ingredient and the excipients as described
before. 



In yet another preferred embodiment, the invention
provides an article of manufacture for human
pharmaceutical use, comprising a vial comprising the
pharmaceutical compositions as described before, and
written material stating that such solution may be
held over a period of at or about twenty-four hours or
greater after the first use. Preferably the written
material states that the solution may be held up to at
or about 12 days. After the first use of a multi-dose
formulation it may be kept and used for at least at or
about 24 hours, preferably at least at or about 4, 5
or 6 days, more preferably for up to 12 days. After
the first use the formulation is preferably stored at
below room temperature (i.e. below at or about 250C),
more preferably below at or about 100C, more
preferably at or about 2-80C, most preferably at or
about 4-60C. The formulations of the present invention
can be prepared by a process which comprises adding
the calculated amounts of the excipients to the
buffered solution and then adding the interferon. The
resulting solution is then placed in vials, ampoules
or cartridges. Variations of this process would be
recognized by one of ordinary skill in the art. For
example, the order the components are added, whether
additional additives are used, the temperature and pH
at which the formulation is prepared, are all factors
that may be optimised for the concentration and means
of administration used. In case of a multi-dose use
formulation, the bacteriostatic agent may be added to
the solution containing the active ingredient
(interferon) or alternatively may be kept in a
separate vial or cartridge and subsequently mixed to
the solution containing the active ingredient at the
moment of use. The formulations of the invention can
be administered using recognized devices. Examples
comprising these single vial systems include
auto-injector or peninjector devices for delivery of a
solution such as Rebiject(r). The products presently
claimed include packaging material. The packaging
material provides, in addition to the information
required by the regulatory agencies, the conditions
under which the product may be used. The packaging
material of thepresent invention provides instructions
to the patient, if needed, to prepare the final
solution and to use such final solution over a period
of twenty-four hours or greater for the two vial,
wet/dry, product. For the single vial, solution
product, the label indicates that such solution may be
used over a period of twenty-four hours or greater.
The presently claimed products are useful for human
pharmaceutical product use. The stable preserved
formulations may be provided to patients as clear
solutions. The solution may be for single use or it
may be reused multiple times and may suffice for a
single or multiple cycles of patient treatment and
thus provides a more convenient treatment regimen than
currently available. The interferon in either the
stable or preserved formulations or solutions
described herein, may be administered to a patient in
accordance with the present invention via a variety of
delivery methods including SC or IM injection;
transdermal, pulmonary, transmucosal, implant, osmotic
pump, cartridge, micro pump, oral, or other means
appreciated by the skilled artisan, as well-known in
the art. The term "vial" refers broadly to a reservoir
suitable for retaining interferon in solid or liquid
form in a contained sterile state. Examples of a vial
as used herein include ampoules, cartridges, blister
packages, or other such reservoir suitable for
delivery of the interferon to the patient via syringe,
pump {including osmotic), catheter, transdermal patch,
pulmonary or transmucosal spray. Vials suitable for
packaging products for parenteral, pulmonary,
transmucosal, or transdermal administration are well
known and recognized in the art. The term "treatmenf
within the context of this invention refers to any
beneficial effect on progression of disease, including
attenuation, reduction, decrease or diminishing of the
pathological development after onset of disease.
Pharmaceutical compositions of the invention
comprising IFN or an isoform, mutein, fused protein,
functional derivative, active fraction or salt are
useful in the diagnosis, prevention, and treatment
(local or systemic) of clinical indications responsive
to therapy with this polypeptide. Such clinical
indications include, for example, disorders or
diseases of the central nervous system (CNS), brain,
and/or spinal cord, including multiple sclerosis;
autoimmune diseases, including rheumatoid arthritis,
psoriasis, Crohn's disease; and cancers, including
breast, prostate, bladder, kidney and colon cancers.
All references cited herein, including journal
articles or abstracts, published or unpublished U.S.
or foreign patent application, issued U.S. or foreign
patents or anyother references, are entirely
incorporated by reference herein, including all data,
tables, figures and text presented in the cited
references. Additionally, the entire contents of the
references cited within the references cited herein
are also entirely incorporated by reference. Reference
to known method steps, conventional methods steps,
known methods or conventional methods is not any way
an admission that any aspect, description or
embodiment of the present invention is disclosed,
taught or suggested in the relevant art. The foregoing
description of the specific embodiments will so fully
reveal the general nature of the invention that others
can, by applying knowledge within the skill of the art
(including the contents of the references cited
herein), readily modify and/or adapt for various
application such specific embodiments, without undue
experimentation, without departing from the general
concept of the present invention. Therefore, such
adaptations and modifications are intended to be
within the meaning of a range of equivalents of the
disclosed embodiments, based on the teaching and
guidance presented herein. It is to be understood that
the phraseology or terminology herein is for the puf
ose of description and not of limitation, such that
the terminology or phraseology of the present
specification is to be interpreted by the skilled
artisan in light of the teachings and guidance
presented herein, in combination with the knowledge of
one of ordinary skill in the art. EXAMPLES Example 1 -
Analytical methods Size exclusion (SE)-HPLC, herein
also refered as "new SE-HPLC or "NEW SEC", and
velocity ultracentrigufation (AUC) were used for the
measurement of aggregates' and oligomers' levels of
recombinant human interferon-beta 1a (r-h IFN-beta 1a
or r-hblFN- 1a). The SE-HPLC and AUC methods presented
below are able to detect both covalent and
non-covalent oligomers both quantitatively and
qualitatively. a. SE-HPLC - Purity test 



The detection of the total aggregates content is
performed on a TSK G2000SWXL column (TosoHaas) or a
BioSuite (Waters); the elution is performed in
isocratic mode at 0.5 mL/min using 50 mM sodium
acetate buffer, 50 mM NaCI pH 3.8; the wavelength is
set at 215 nm. The runtime is 30 min. Samples at 88
mcg/mL are analysed as it is by injecting 100 ml.b.
Sedimentation velocity analysis - AUC 1. Method
description Samples are loaded into cells with
2-channel charcoal-epon centrepieces with 12 mm
optical pathlength. The centerpieces and sapphire
windows are cleaned with detergent and then soaked in
water to try to have the cleanest possible surfaces.
The corresponding placebo is loaded in the reference
channel (the instrument functions like a dual-beam
spectrophotometer). Those loaded cells are then placed
into an AN-50Ti analytical rotor, loaded into a
Beckman Optima XL-I analytical centrifuge, and brought
to 200C. The rotor is then brought to 3000 rpm and the
samples are scanned (at 280 nm, the absorbance peak)
to confirm proper cell loading. The rotor is then
brough to the final run speed of 50000 rpm. 50 scans
for each sample are recorded at this rotor speed. Data
are analysed using the c(s) method developed by Peter
Schuck at the N.I.H. and implemented in his analysis
program SEDFIT (version 8.7; Schuck, P. (2000).
Size-distribution analysis of macromolecules by
sedimentation velocity ultracentrifugation and Lamm
equation modelling. Biophys. J. 78, 1606-1619). In
this approach many raw data are directly fitted to
derive the distribution of sedimentation coefficients,
while modelling the influence of diffusion on the data
in order to enhance the resolution. The method works
by assigning a diffusion coefficient to each value of
sedimentation coefficient based on an assumption that
all species have the same overall hydrodynamic shape
(with shape defined by the frictional coefficient
ratio relative to that for a sphere, f/fo). The f/fo
values are then varied to find the best overall fit of
the data for each sample. The distributions are
calculated using 0.51 maximum-entropy smoothing. 2.
Analytical parameters - Rotor type 8-holes rotor -
Rotor speed 50k rpm - Centerpieces charcoal epon -
Channel length 12 mm - Temperature during the AL)C run
200C - Detection wavelength 280 nm - Sample volume 432
mcl - Reference volume 442 mcl 3. Equipment and
softwareAnalytical Ultracentrifuge Model XL-I (Beckman
Coulter) SEDFIT ver 8.70b Software (Peter Schuck -
National Institutes of Health) Origin ver 6.03
Software (Beckman Coulter) Proteome Lab XL-A/XL-I ver
5.0 Software (Beckman Coulter) c. IFN-B-Ia
quantitation by RP-HPLC - QUANT-HPLC The reverse phase
method described below enables the quantification of
IFN-b-1a in samples. The quantification of the protein
is performed on a C45 Wide-Pore Butyl 5 mm, 4.6x250mm
column (Baker); the wavelength is set at 214 nm and
the elution is performed at 1 mL/min using the
following mobile phase and gradient: A =
water/trifluoroacetic acid 0.1% - B =
acetonitrile/trifluoroacetic acid 0.1% - C =
acetonitrile Samples are analysed by injecting 50 mL
of the sample as it is (88 mcg/mL samples). Table 4
Runtime = 65 min The quantification of the samples is
performed versus a standard curve in the range 0.0125
mg/mL-0.2 mg/mL prepared by a reference standard
material.d. Purity by Reverse Phase (RP)-HPLC - DEG/OX
The reverse phase method described below enables the
detection of IFN-b-1a oxidized forms, which elute
differently from the intact molecule. The
quantification of the oxidised forms is performed on a
C4, Supelcosil LC-304 column (Supelco) thermostated at
4O0C; the wavelength is set at 208 nm and the elution
is performed at 1 mL/min using the following mobile
phase and gradient: A = water 60%/acetonitrile
40%/Heptafluorobutirric acid 0.14% - B = water 20%
/Acetonitrile 80%/Heptafluorobutirric acid 0.14% - C =
water 20%/Acetonitrile 80%/Trifluroacetic acid 0.1%
Gradient: Table 5 Runtime: 96 minutes (70 min+ 26 min
equilibration) Samples are analysed as it is by
injecting 200 ml_ (88 mcg/mL samples). e. Cytopathic
effect inhibition bioassay - CPE Biopotency (Antiviral
activity) The antiviral activity of IFN-b-1a is
measured by the cytopathic effect (CPE) inhibition
bioassay. The biological activity is measured by an
antiviral assay based on the IFN-b induced protection
of cells (WISH cells-human amniotic tissue) against
the cytopathic effect of a virus (Vesicular Stomatitis
Virus). The principle of the bioassay for interferon
lies on the fact that a number of viruses such as
Vesicular Stomatitis Virus (VSV) cause cell death that
can be visualized by vital staining.The cytopathic
effect can then be used to quantify cell protection by
interferon. The assay is performed by the indirect
measure of cell death, which is assessed by the
amounts of dye tetrazolium salt MTT
(Dimethylthiotetrazolium) taken up by living cells.
The method makes use of automatic spectrophotometric
determination of the percent of protected cells and of
a three point parallel line assay for the statistical
evaluation of the titer. Procedure: The assay is
performed in microtiter plates. a. 50 ml of cell
culture medium (MEM/5% FBS) are added to each well. b.
100 ml of IFN-b-1a sample or standard solution (60-100
IU hlFN-b/ml) are added to the wells and three 1:1.5
step dilutions are performed from row to row in the
plates. c. A 50 ml suspension of WISH cells (0.78-0.82
x 106 cells/ml) is added to 



each well and the plates are incubated at 37C for
18-20 hours in a 5% CO2 humidified incubator. d. A VSV
suspension is added to each well except the cell
control wells, filled with MEM/2.5% FBS. e. The plates
are incubated for 24 hours in a 5% CO2 humidified
incubator at 37C. f. After having verified by an
inverted microscope that (1) at least 80% of cell
damage is achieved in the VSV control row and (2) the
percentage mean values of protection in presence of
the IFN-b standard fall in the range of 84% for the
non diluted standard, 45% for the 1:1.5 dilution, and
27% for the 1:3 dilution the cultures are stained with
the specific dye MTT. g. The intensity of the
coloration is determined by automatic
spectrophotometric reading at 592 nm. h. To quantitate
the IFN-b-1a activity, the OD readings are then
analyzed by a computer program (Colombo Software).
Example 2 - Stabilization of HSA-free Interferon
beta-1a formulations The following experiment was
conducted to verify the protective effect exerted by a
formulation comprising an amino acid (i.e. lysine) and
an antioxidant (i.e. methionine) on storage of a r-h
IFN-beta 1a formulation at various temperatures (2-8C,
25C and 400C). The following analytical tests and
methods were used during the development (see example
1): biological activity (in vitro bioassay) - assay
(RP-HPLC method) - oxidation products (Deg-ox method)
- dimers/aggregates (NEW SEC-HPLC and AUC, both
methods are able to detect covalent and non-covalent
oligomers) - quantitative RP-HPLC method (Quant-HPLC)
- pH (potentiometric method) Results are indicated in
tables 6 to 8. 1. Procedure: a. The formulation was
manufactured using a bulk stored/shipped at 2-8C. The
concentration of r-h IFN-beta 1a in the bulk was about
0.5 mg/mL. a. The formulation, comprising lysine (as
indicated in point 2.), was manufactured by diluting
the drug substance in a vehicle thus reaching the
final composition (r-h IFN-beta 1a concentration 88
mcg/mL). b. The compounded solution was then
aseptically filtered through a 0.2 micron nylon
membrane and collected into a sterile container; the
syringes were then filled with 0.5 mL using a filling
machine. c. The sample was then stored in thermostatic
cabinets at 2-8C, 25C and 400C and tested according to
a stability plan using various methods/tests up to
about 2 months of storage (1-3 weeks for samples
stored at 40C). 2. Composition of the formulation: a.
0.088 mg/mL r-h interferon-beta 1a b. 27.3 mg/mL
L-lysine monohydrochloride (code 1.05701 , Merck) c.
0.12 mg/mL L-Methionine ( 1.05707, Merck) d. 0.5 mg/mL
Pluronic F-68 (Lutrol F 68 DAC, USP/NF, Basf), 5163315
e. 10 mM sodium acetate pH 4.7. 3. Results:Table 6 -
Storage at 2-8C Table 7 - Storage at 25C Table 8 -
Storage at 400C 4. Conclusions: Storage studies show
that a formulation or composition comprising lysine,
methionine and pluronic F-68 remains very stable at
2-8C as well as at 250C up to 8 weeks. They remain
stable at 400C up to 3 weeks in terms of level of
monomer percentage (monomer percentage is always
higher than 98%). Two different methods confirmed
these results (AUC and NEW-SE-HPLC). Thus, the
formulation of the present invention preferably
comprises a combination of an amino acid and an
antioxidant. Preferably, a surfactant is further added
to the composition.Preferably, the amino acid is
lysine and the antioxidant is methionine. Preferably,
the surfactant is selected from tween (e.g. tween 20),
Pluronic(r) F77, Pluronic F87, Pluronic F88 and
Pluronic F68. More preferably, the surfactant is
Pluronic F68. Preferably, the formulation is set at a
range of pH 3.5 to 5.5. More preferably, the
formulation is set at a pH of 4.7. Preferably, lysine
is present at a concentration of about 1 mg/ml to
about 100 mg/ml. More preferably, lysine is present at
a concentration of about 27.3 mg/ml. Preferably, the
surfactant is present at a concentration of about 0.01
mg/ml to about 10 mg/ml. More preferably, the
surfactant is present at a concentration of about 0.5
mg/ml. Preferably, the antioxidant is present at a
concentration of about 0.01 to about 5.0 mg/ml. More
preferably, the antioxidant is present at a
concentration of about 0.12 mg/ml. Preferably, the
interferon is present at a concentration of about 10
mg/ml to about 800 mg/ml. More preferably, the
interferon is present at a concentration of about 88
mg/ml. -, 'REFERENCES 1. Derynk R. et al., Nature
1980; 285, 542-547. 2. Familletti, P. C , Rubinstein,
S., and Pestka, S. 1981 "A Convenient and Rapid
Cytopathic Effect Inhibition Assay for Interferon," in
Methods in Enzymology, Vol. 78 (S. Pestka, ed.),
Academic Press, New York, 387-394; 3. Mark D.F. et
al., Proc. Natl. Acad. Sci. U.S.A., 8 1 (18) 5662-5666
(1984). 4. Pestka, S. (1986) "Interferon Standards and
General Abbreviations,^ Methods in Enzymology (S.
Pestka, ed.), Academic Press, New York 119, 14-23. 5.
Rubinstein, S..Familletti, P.C 1and Pestka, S.
Convenient Assay for Interferons. J. Virol 1981; 37,
755-758. 6. Shepard H. M. et al., Nature 1981; 294,
563-565.CLAlMS I . A stabilized HSA-free liquid
pharmaceutical composition comprising an interferon
(IFN)1 wherein said formulation is a solution that
comprises a buffer, an amino acid and an antioxidant.
2. The composition of claim 1, wherein said
formulation farther comprises a 



surfactant. 3. The composition of claim 1 or 2,
wherein said interferon is IFN-beta. 4. The
composition of any preceding claims, wherein said
IFN-beta is human recombinant IFN-beta. 5. The
composition of any preceding claims, wherein said
buffer is present in an amount sufficient to maintain
the pH of said composition within plus or minus 0.5
units of a specified pH, where the specified pH is
about 3.5 to about 5.5. 6. The composition of the
preceding claim, wherein said pH is 4.7 +.0.2. 7. The
composition of any preceding claims, wherein said
buffer is present at a concentration of about 5 mM to
500 mM. 8. The composition of any preceding claims,
wherein said buffer is present at a concentration of
about 10 mM. 9. The composition of any preceding
claims, wherein the buffer is an acetate buffer. 10.
The composition of any preceding claims, wherein said
amino acid is selected from the group of charged side
chain amino acids. I 1. The composition of claim 10,
wherein said amino acid is selected from arginine,
lysine, aspartic acid and glutamic acid. 12. The
composition of claim 11, wherein said amino acid is
lysine. 13. The composition of any preceding claims,
wherein said lysine is present at a concentration of
about 1 mg/ml to about 100 mg/ml.14. The composition
of any preceding claims, wherein said lysine is
present at a concentration of about 27.3 mg/ml. 15.
The composition of any preceding claims, wherein said
surfactant is selected from tween, Pluronic(r) F77,
Pluronic F-87, Pluronic F-88 and Pluronic F-68. 16.
The composition of any preceding claims, wherein said
surfactant is Pluronic F68. 17. The composition of any
preceding claims, wherein said surfactant is present
at a concentration of about 0.01 mg/ml to about 10
mg/ml. 18. The composition of any preceding claims,
wherein said surfactant is present at a concentration
of about 0.5 mg/ml. 19. The composition of any
preceding claims, wherein said antioxidant is
methionine. 20. The composition of any preceding
claims, wherein said antioxidant is present at a
concentration of about 0.01 to about 5.0 mg/ml. 2 1.
The composition of any preceding claims, wherein said
antioxidant is present at a concentration of about
0.12 mg/ml. 22. The composition of any preceding
claims, wherein said interferon is present at a
concentration of about 10 mg/ml to about 800 mg/ml.
23. The composition of any preceding claims, wherein
said interferon is recombinant human interferon beta
1a and is present at a concentration of about 22, 44
or 88 mg/ml. 24. The composition of claim 23, wherein
said interferon is present at a concentration of about
88 mg/ml. 25. The composition of any preceding claims,
further comprising a bacteriostatic agent selected
from phenol, m-cresol, p-cresol, o-cresol,
chlorocresol, benzyl alcohol, alkylparaben (methyl,
ethyl, propyl, butyl and the like), benzalkonium
chloride, benzethonium chloride, sodium dehydroacetate
and thimerosal.26. The composition of claim 25,
wherein the bacteriostatic agent is benzyl alcohol.
27. The composition of any preceding claims,
consisting of interferon-beta 1a, benzyl alcohol,
lysine, methionine, Pluronic F-68 and an aqueous
acetate buffer. 28. The composition of any preceding
claims in which the interferon is at least at about
96% or at about 98% as a monomer. 29. A container
hermetically sealed in conditions sterile and
appropriate for storage prior to use, comprising the
liquid pharmaceutical formulation according to any of
the claims from 1 to 28. 30. The container of claim
29, wherein said container is a pre-filled syringe, a
vial or an auto-injector. 3 1. Use of a IFN
composition according to any of claims 1 to 28 for the
preparation of a medicament for the treatment of
multiple sclerosis. 


