
OUINOLINE DERIVATIVES AS ANTIBACTERIAL AGENTS The
present invention relates to the use of quinoline
derivatives for the manufacture of a medicament for
the treatment of a bacterial infection. Resistance to
first-line antibiotic agents is an emerging problem.
Some important examples include penicillin-resistant
Streptococcus pneumoniae, vancomycin-resistant
enterococci, methicillin-resistant Staphylococcus
aureus, multi-resistant salmonellae. The consequences
of resistance to antibiotic agents are severe.
Infections caused by resistant microbes fail to
respond to treatment, resulting in prolonged illness
and greater risk of death. Treatment failures also
lead to longer periods of infectivity, which increase
the numbers of infected people moving in the community
and thus exposing the general population to the risk
of contracting a resistant strain infection. Hospitals
are a critical component of the antimicrobial
resistance problem worldwide. The combination of
highly susceptible patients, intensive and prolonged
antimicrobial use, and cross-infection has resulted in
infections with highly resistant bacterial pathogens.
Self-medication with antimicrobials is another major
factor contributing to resistance. Self-medicated
antimicrobials may be unnecessary, are often
inadequately dosed, or may not contain adequate
amounts of active drug. Patient compliance with
recommended treatment is another major problem.
Patients forget to take medication, interrupt their
treatment when they begin to feel better, or may be
unable to afford a full course, thereby creating an
ideal environment for microbes to adapt rather than be
killed. Because of the emerging resistance to multiple
antibiotics, physicians are confronted with infections
for which there is no effective therapy. The
morbidity, mortality, and financial costs of such
infections impose an increasing burden for health care
systems worldwide. Therefore, there is a high need for
new compounds to treat bacterial infections,
especially for the treatment of infections caused by
resistant strains.WO 2004/01 1436 discloses
substituted quinoline derivatives having activity
against Mycobacteria, in particular against
Mycobacterium tuberculosis. One particular compound of
these substituted quinoline derivatives is described
in Science (2005), 307, 223-227. It has now been found
that quinoline derivatives described in WO 2004/01
1436 also show activity against other bacteria than
Mycobacteria. Therefore, the present invention relates
to the use of a compound for the manufacture of a
medicament for the treatment of a bacterial infection,
said compound being a compound of formula (Ia) or (Ib)
a pharmaceutically acceptable acid or base addition
salt thereof, a stereochemically isomeric form
thereof, a tautomeric form thereof or a iV-oxide form
thereof, 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, mono or di(alkyl)amino or a radical of
formula wherein Y is CH2 5 O, S, NH oriV-alkyl ;R3 is
alkyl, Ar, Ar-alkyl, Het or Het-alkyl; q is an integer
equal to 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,
2-pyrrolinyl, 3-pyrrolinyl, pyrrolyl, imidazolidinyl,
pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl,
imidazolyl, pyrazolyl, triazolyl, piperidinyl,
pyridinyl, piperazinyl, pyridazinyl, pyrimidinyl,
pyrazinyl, triazinyl, mof holinyl and thiomorpholinyl,
optionally substituted with alkyl, halo, haloalkyl,
hydroxy, alkyloxy, amino, mono- or dialkylamino,
alkylthio, alkyloxyalkyl, alkylthioalkyl or
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 ; R7 is
hydrogen, alkyl, Ar or Het ; R8 is hydrogen or alkyl ;
R9 is oxo ; or R8 and R9 together form the radical
-CH=CH-N=; 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 hydroxy, alkyloxy or oxo ; Ar is a homocycle
selected from the group of phenyl, naphthyl,
acenaphthyl, tetrahydronaphthyl, each homocycle
optionally substituted with 1, 2 or 3 substituents,
each substituent independently selected from the group
of hydroxy, halo, cyano, nitro, amino, mono- or
dialkylamino, alkyl, haloalkyl, alkyloxy,
haloalkyloxy, carboxyl, alkyloxycarbonyl,
aminocarbonyl, mof holinyl and mono- or
dialkylaminocarbonyl ; Het is a monocyclic heterocycle
selected from the group of iV-phenoxypiperidinyl, 



piperidinyl, pyrrolyl, pyrazolyl, imidazolyl, furanyl,
thienyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl and
pyridazinyl; or a bicyclic heterocycle selected from
the group of quinolinyl, quinoxalinyl, indolyl,
benzimidazolyl, benzoxazolyl,
benzisoxazolyl,-Abenzothiazolyl, benzisothiazolyl,
benzofuranyl, benzothienyl, 2,3-
dihydrobenzo[l,4]dioxinyl andbenzo[l,3]dioxolyl ; each
monocyclic and bicyclic heterocycle may optionally be
substituted with 1, 2 or 3 substituents, each
substituent independently selected from the group of
halo, hydroxy, alkyl, alkyloxy, and Ar-carbonyl; halo
is a substituent selected from the group of fluoro,
chloro, bromo and iodo; and haloalkyl is a straight or
branched saturated hydrocarbon radical having from 1
to 6 carbon atoms or a cyclic saturated hydrocarbon
radical having from 3 to 6 carbon atoms or a cyclic
saturated hydrocarbon radical having from 3 to 6
carbon atoms attached to a straight or branched
saturated hydrocarbon radical having from 1 to 6
carbon atoms; wherein one or more carbon atoms are
substituted with one or more halo atoms; provided that
the bacterial infection is other than a Mycobacterial
infection. The present invention also relates to a
method of treating a bacterial infection in a mammal,
in particular a warm-blooded mammal, more in
particular a human, comprising administering an
effective amount of a compound of the invention to the
mammal. 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 hydroxy,
alkyloxy or oxo. Preferably, alkyl is methyl, ethyl or
cyclohexylmethyl, more preferably methyl or ethyl. An
interesting embodiment of alkyl in all definitions
used hereinbefore or hereinafter is C1-6alkyl which
represents a straight or branched saturated
hydrocarbon radical having from 1 to 6 carbon atoms
such as for example methyl, ethyl, propyl,
2-methyl-ethyl, pentyl, hexyl and the like. A
preferred subgroup of C1-6alkyl is Ci^alkyl which
represents 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.In the framework of this
application, 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, mof holinyl and mono- or
dialkylaminocarbonyl. Preferably, Ar is naphthyl or
phenyl, each optionally substituted with 1 or 2
substituents independently selected from halo or
alkyloxy. In the framework of this application, Het is
a monocyclic heterocycle selected from the group of
iV-phenoxypiperidinyl, piperidinyl, pyrrolyl,
pyrazolyl, imidazolyl, furanyl, thienyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridinyl,
pyrimidinyl, pyrazinyl and pyridazinyl; or a bicyclic
heterocycle selected from the group of quinolinyl,
quinoxalinyl, indolyl, benzimidazolyl, benzoxazolyl,
benzisoxazolyl, benzothiazolyl, benzisothiazolyl,
benzofuranyl, benzothienyl,
2,3-dihydrobenzo[l,4]dioxinyl and benzo[l,3]dioxolyl ;
each monocyclic and bicyclic heterocycle may
optionally be substituted with 1, 2 or 3 substituents,
each substtituent independently selected from the
group of halo, hydroxy, alkyl, alkyloxy and
Ar-carbonyl. Preferably, Het is furanyl, piperidinyl,
pyridinyl or benzo[l,3]dioxolyl. 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 hydrocarbon radical having from 3
to 6 carbon atoms or a cyclic saturated hydrocarbon
radical having from 3 to 6 carbon atoms attached to a
straight or branched saturated hydrocarbon radical
having from 1 to 6 carbon atoms; wherein one or more
carbon atoms are substituted with one or more halo
atoms. Preferably, halo is bromo, fluoro or chloro and
preferably, haloalkyl is polyhaloC 1-6alkyl which is
defined as mono- or polyhalosubstituted C1-6alkyl, for
example, methyl with one or more fluoro atoms, for
example, difluoromethyl or trifluoromethyl,
1,1-difluoro-ethyl and the like. In case more than one
halo atom is attached to an alkyl group within the
definition of haloalkyl or polyhaloC1-6alkyl, they may
be the same or different. In the definition of Het, it
is meant to include all the possible isomeric forms of
the heterocycles, for instance, pyrrolyl comprises
lH-pyrrolyl and 2H-pyrrolyl.The Ar or Het listed in
the definitions of the substituents of the compounds
of formula (Ia) or (Ib) (see for instance R3) as
mentioned hereinbefore or hereinafter may be attached
to the remainder of the molecule of formula (Ia) or
(Ib) through any ring carbon or heteroatom as
appropriate, if not otherwise specified. Thus, for
example, when Het is imidazolyl, it may be
1-imidazolyl, 2-imidazolyl, 4-imidazolyl and the like.
Lines drawn from substituents into ring systems
indicate that the bond may be attached to any of the
suitable ring atoms. When two vicinal R6 radicals are
taken together to form a bivalent radical of formula -



CH=CH-CH=CH-, this means that the two vicinal R6
radicals form together with the phenyl ring to which
they are attached a naphthyl. For therapeutic use,
salts of the compounds of formula (Ia) or (Ib) are
those wherein the counterion is pharmaceutically
acceptable. However, salts of acids and bases which
are non-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 or hereinafter are meant to
comprise the therapeutically active non-toxic acid
addition salt forms which the compounds of formula
(Ia) or (Ib) 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 (Ia) or (Ib) 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,
forexample, 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-7z-butylamine, 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 (Ia) or (Ib) are able
to form. Examples of such forms are e.g. hydrates,
alcoholates and the like. The iV-oxide forms of the
present compounds are meant to comprise the compounds
of formula (Ia) or (Ib) wherein one or several
tertiary nitrogen atoms are oxidized to the 



so-called iV-oxide. The compounds of formula (Ia) and
(Ib) may be converted to the corresponding Noxide
forms following art-known procedures for converting a
trivalent nitrogen into its iV-oxide form. Said
iV-oxidation reaction may generally be carried out by
reacting the starting material of formula (I) 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. t.butyl hydro-peroxide. Suitable solvents are,
for example, water, lower alcohols, e.g. ethanol and
the like, hydrocarbons, e.g. toluene, ketones, e.g.
2-butanone, halogenated hydrocarbons, e.g.
dichloromethane, and mixtures of such solvents. It
will be appreciated that some of the compounds of
formula (Ia) and (Ib) and their iV-oxides or addition
salts may contain one or more centres of chirality and
exist as stereochemically isomeric forms.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 term "stereochemically isomeric forms" as used
hereinbefore or hereinafter defines all the possible
stereoisomeric forms which the compounds of formula
(Ia) and (Ib), and their JV-oxides, addition salts or
physiologically functional 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. In particular,
stereogenic centers may have the R- or
S-configuration; substituents on bivalent cyclic
(partially) saturated radicals may have either the
cis- or ra  configuration. 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 (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*,S*\, where R * is always
specified as the reference center and [R *,R *]
indicates centers with the same chirality and [R *,S*]
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
"/3" 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 "/3", if it is on the other side of the
mean plane determined by the ring system. When a
specific stereoisomeric form is indicated, this means
that said form is substantially free, i.e. associated
with less than 50 %, preferably less than 20 %,
morepreferably less than 10%, even more preferably
less than 5%, further preferably less than 2% and most
preferably less than 1% of the other isomer(s). Thus,
when a compound of formula (Ia) or (Ib) is for
instance specified as (aS, bR), this means that the
compound is substantially free of the (ocR, b S)
isomer. The compounds of either formula (Ia) and (Ib)
may be synthesized in the form of racemic mixtures of
enantiomers which can be separated from one another
following art-known resolution procedures. The racemic
compounds of 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
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 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), thepharmaceutically
acceptable acid or base addition salts thereof, the
stereochemically isomeric 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 X, where Rx is a
C1-6alkyl, phenyl, benzyl or one of the following
groups : Amidated groups include groups of the formula
- CONRyRz, wherein Ry is H, C1-6alkyl, phenyl or
benzyl and Rz is -OH, H, C1-6alkyl, phenyl or benzyl.
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. Whenever used herein, the term "compounds of
formula (Ia) or (Ib)" is meant to also include their
pharmaceutically acceptable acid or base addition
salts, their JV-oxide forms, their tautomeric forms or
their stereochemically isomeric forms. Of special
interest are those compounds of formula (Ia) or (Ib)
which are stereochemically pure. A first interesting
embodiment of the present invention relates to a
compound of formula (Ia-I) or (Ib-I)a pharmaceutically
acceptable acid or base addition salt thereof, a
stereochemically isomeric form thereof, a tautomeric
form thereof or a iV-oxide form thereof. A second
interesting embodiment of the present invention
relates to a compound of formula (Ia-2) or (Ib-2) )a
pharmaceutically acceptable acid or base addition salt
thereof, a stereochemical^ isomeric form thereof, a
tautomeric form thereof or a iV-oxide form thereof. A
third interesting embodiment of the present invention
relates to a compound of formula (Ia-3) or (Ib-3) a
pharmaceutically acceptable acid or base addition salt
thereof, a stereochemically isomeric form thereof, a
tautomeric form thereof or a iV-oxide form thereof. A
fourth interesting embodiment relates to a compound of
formula (Ia) or (Ib) or any subgroup thereof as
mentioned hereinbefore as interesting embodiment
wherein R1 is hydrogen, halo, cyano, Ar, Het, alkyl,
and alkyloxy ; p is an integer equal to 1, 2, 3 or 4 ;
in particular 1 or 2; R2 is hydrogen, hydroxy,
alkyloxy, alkyloxyalkyloxy, alkylthio or a radical of
formula wherein Y is O ; R3 is alkyl, Ar, Ar-alkyl or
Het ; q is an integer equal to 1 or 2; 



R4 and R5 each independently are hydrogen, alkyl or
benzyl; or 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 ; R7 is hydrogen ; R8 is hydrogen
or alkyl ; R9 is oxo ; or R8 and R9 together form the
radical -CH=CH-N=; 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 homocycle
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 iV-phenoxypiperidinyl, piperidinyl, 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 with 1, 2 or 3 alkyl or
Ar-carbonyl substituents ; and halo is a substituent
selected from the group of fluoro, chloro and bromo. A
fifth interesting embodiment relates to a compound of
formula (Ia) or (Ib) or any subgroup thereof as
mentioned hereinbefore as interesting embodiment
wherein R1 is hydrogen, halo, Ar, Het, alkyl or
alkyloxy; preferably, R1 is hydrogen, halo, Ar or Het,
in particular, R1 is hydrogen, halo, phenyl, furanyl
or piperidinyl; more prefereably, R1 is halo or Het;
most preferred, R1 is halo, in particular bromo. A
sixth interesting embodiment relates to a compound of
formula (Ia) or (Ib) or any subgroup thereof as
mentioned hereinbefore as interesting embodiment
wherein wherein p is equal to 1; preferably wherein p
is equal to 1 and R1 is other than hydrogen. A seventh
interesting embodiment relates to a compound of
formula (Ia) or (Ib) or any subgroup thereof as
mentioned hereinbefore as interesting embodiment
whereinwherein p is equal to 1 and said R1 substituent
is placed in position 5, 6 or 7 of the quinoline ring;
preferably in position 6. An eighth interesting
embodiment relates to a compound of formula (Ia) or
(Ib) or any subgroup thereof as mentioned hereinbefore
as interesting embodiment wherein R2 is 



hydrogen, alkyloxy or alkylthio or a radical of
formula ; preferably, R is hydrogen, alkyloxy or
alkylthio; more preferably, R2 is alkyloxy or
alkylthio; even more preferably alkyloxy, in
particular Ci^alkyloxy; most preferred, R2 is
methyloxy. A ninth interesting embodiment relates to a
compound of formula (Ia) or (Ib) or any subgroup
thereof as mentioned hereinbefore as interesting
embodiment wherein R3 is Ar, Het, Ar-alkyl, Het-alkyl
or alkyl, each optionally substituted with 1 or 2
substituents, that substituent preferably being a
halo, alkyl, haloalkyl or alkyloxy, in particular R3
is Ci^alkyl, naphthyl, phenyl optionally substituted
with alkyl or alkyloxy, pyridinyl, benzo[l,3]dioxolyl,
-CH2-(CH2)n-R3a wherein R3a is cyclohexyl, phenyl,
naphthyl or furanyl, R3a optionally being substituted
with alkyl, and wherein n is 0 or 1; preferably, R3 is
Ar, Het or Ar-alkyl, each optionally substituted with
1 or 2 substituents, that substituent preferably being
a halo, haloalkyl or alkyloxy, more preferably being a
halo or alkyloxy, most preferably being a halo;
preferably, R3 is Ar or Het, each optionally
substituted with 1 or 2 substituents selected from
halo or alkyloxy; more preferably, R3 is naphthyl,
phenyl or Het; even more preferably R3 is naphthyl,
phenyl, pyridinyl or benzo[l,3]dioxolyl; most
preferred, R3 is naphthyl, in particular 1-naphthyl or
2-naphthyl, or phenyl. Another preferred embodiment is
R3 representing Ar-alkyl optionally substituted with
halo, alkyl, haloalkyl or alkyloxy. A tenth
interesting embodiment relates to a compound of
formula (Ia) or (Ib) or any subgroup thereof as
mentioned hereinbefore as interesting embodiment
wherein R4 and R5 each independently are hydrogen,
alkyl or benzyl; preferably hydrogen or alkyl, in
particular hydrogen or Ci^alkyl; more preferably
Ci^alkyl; most preferably methyl. An eleventh
interesting embodiment relates to a compound of
formula (Ia) or (Ib) or any subgroup thereof as
mentioned hereinbefore as interesting embodiment
wherein R4 and R5 together and including the N to
which they are attached may form a radical selected
from the group of pyrrolidinyl, 2-pyrrolinyl,
3-pyrrolinyl, pyrrolyl, imidazolidinyl, pyrazolidinyl,
2-imidazolinyl, 2-pyrazolinyl, imidazolyl,
pyrazolyl,triazolyl, piperidinyl, pyridinyl,
piperazinyl, pyridazinyl, pyrimidinyl, pyrazinyl,
triazinyl, morpholinyl and thiomorpholinyl, optionally
substituted with alkyl, halo, haloalkyl, hydroxy,
alkyloxy, amino, mono- or dialkylamino, alkylthio,
alkyloxyalkyl, alkylthioalkyl or pyrimidinyl;
preferably R4 and R5 together and including the N to
which they are attached may form a radical selected
from the group of pyrrolidinyl, imidazolidinyl,
pyrazolidinyl, piperidinyl, piperazinyl, morpholinyl
and thiomorpholinyl, optionally substituted with
alkyl, halo, haloalkyl, hydroxy, alkyloxy, amino,
mono- or dialkylamino, alkylthio, alkyloxyalkyl,
alkylthioalkyl or pyrimidinyl; more preferably R4 and
R5 together and including the N to which they are
attached may form a radical selected from the group of
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl
and thiomorpholinyl, optionally substituted with
alkyl, halo, haloalkyl, hydroxy, alkyloxy, amino,
mono- or dialkylamino, alkylthio, alkyloxyalkyl, 



alkylthioalkyl or pyrimidinyl; even more preferably,
R4 and R5 together and including the N to which they
are attached may form a radical selected from the
group of pyrrolidinyl, piperidinyl, piperazinyl or
morpholinyl, optionally substituted with alkyl, amino
or mono-or di(alkyl)amino. A twelfth interesting
embodiment relates to a compound of formula (Ia) or
(Ib) or any subgroup thereof a s mentioned
hereinbefore a s interesting embodiment wherein R6 is
hydrogen, alkyl, alkyloxy, halo or Ar, in particular
R6 is hydrogen, halo, alkyloxy, alkyl or phenyl
optionally substituted with alkyloxy; preferably, R6
is hydrogen, alkyl, aallkkyyllooxxyy oo:r halo; more
preferably, R6 is hydrogen or halo; most preferred R6
is hydrogen. A thirteenth interesting embodiment
relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof a s mentioned hereinbefore a s
interesting embodiment wherein r is 1 or 2 ;
preferably r is 1. A fourteenth interesting embodiment
relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof a s mentioned hereinbefore a s
interesting embodiment wherein R7 is hydrogen or
methyl; preferably R7 is hydrogen. A fifteenth
interesting embodiment relates to a compound of
formula (Ia) or (Ib) or any subgroup thereof a s
mentioned hereinbefore a s interesting embodiment
wherein, for compounds according to Formula (Ib) only,
R8 is alkyl, preferably methyl, and R9 is oxygen.A
sixteenth interesting embodiment relates to a compound
of formula (Ia) or (Ib) or any subgroup thereof as
mentioned hereinbefore as interesting embodiment
wherein the compound is a compound according to
formula (Ia). A seventeenth interesting embodiment
relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as
interesting embodiment wherein one or more, preferably
all, of the following definitions apply : R1 is
hydrogen, halo, alkyl, Ar or Het; in particular
hydrogen, halo, Ci^alkyl, phenyl, furanyl or
piperidinyl; preferably R1 is halo or Het, in
particular bromo or furanyl; p = l ; R2 is alkyloxy,
alkylthio or a radical of formula ; preferably
alkyloxy or alkylthio, in particular Ci^alkyloxy or
Ci^alkylthio; R3 is alkyl, Ar, Het, Ar-alkyl or
Het-alkyl; in particular Ci^alkyl, naphthyl, phenyl
optionally substituted with alkyl or alkyloxy,
pyridinyl, benzo[l,3]dioxolyl, -CH - (CH2)n-R3a
wherein R3a is cyclohexyl, phenyl, naphthyl or
furanyl, R3a optionally being substituted with alkyl,
and wherein n is 0 or 1; q = 1, 2 or 3; in particular
1 or 2; R4 and R5 each independently are hydrogen,
alkyl or benzyl, in particular hydrogen or Ci^alkyl;
or R4 and R5 together and including the N to which
they are attached form a radical 



selected from the group of pyrrolidinyl, piperidinyl,
piperazinyl or morpholinyl, optionally substituted
with alkyl or mono-or di(alkyl)amino; R6 is hydrogen,
halo, alkyloxy, alkyl or phenyl optionally substituted
with alkyloxy; preferably hydrogen or halo; more
preferably hydrogen; r is equal to 1 or 2; in
particular 1; R7 is hydrogen. An eighteenth
interesting embodiment is the use of a compound of
formula (Ia) or (Ib) or any subgroup thereof as
mentioned hereinbefore as interesting embodiment for
the manufacture of a medicament for the treatment of
an infection with a gram-positive and/or a
gram-negative bacterium. A nineteenth interesting
embodiment is the use of a compound of formula (Ia) or
(Ib) or any subgroup thereof as mentioned hereinbefore
as interesting embodiment for themanufacture of a
medicament for the treatment of an infection with a
gram-positive bacterium. A twentieth interesting
embodiment is the use of the compounds of formula (Ia)
or (Ib) or any subgroup thereof as mentioned
hereinbefore as interesting embodiment for the
manufacture of a medicament for the treatment of an
infection with a gram-negative bacterium. A twenty
first interesting embodiment is the use of a compound
of formula (Ia) or (Ib) or any subgroup thereof as
mentioned hereinbefore as interesting embodiment for
the manufacture of a medicament for the treatment of a
bacterial infection wherein the compound of formula
(Ia) or (Ib) has a IC90 < 15 ml/ml against at least
one bacterium, in particular a gram-positive
bacetrium, preferably a IC90 < 10 ml/ml, more
preferably a IC90 < 5 ml/ml; the IC90 value being
determined as described hereinafter. Preferably, in
the compounds of formula (Ia) and (Ib) or any subgroup
thereof as mentioned hereinbefore as interesting
embodiment, the term "alkyl" represents C1-6alkyl,
more preferably Ci^alkyl. Preferred compounds are
selected from the following :Pharmaceutical
formulation of nitrooxyderivatives of NSAIDs The
present invention relates to pharmaceutical
formulations containing as active principle a
nitrooxyderivative of NSAIDs, and their use for the
preparation of gelatine capsules which exhibit reduce
gelatine cross-linking. Nitrogen oxide releasing
non-steroidal anti inflammatory drugs, commonly
abbreviated NO-releasing NSAIDs, have recently been
found have a good anti inflammatory activity and an
improved side-effect profile such as they show a
better gastric tolerability than the commercially
available NSAIDs, see e.g. WO 94/04484, WO 



94/12463, WO 95/09831 and WO 95/30641. NO-releasing
NSAIDs are lipophilic compounds with poor aqueous
solubility. A biopharmaceutical problem with these
compounds is that their absorption from the
gastrointestinal tract (GIT) may be dissolution rate
limited, resulting in poor bioavailability upon oral
administration . EP 1267832 and WO 0166087 disclose
pharmaceutical compositions suitable for oral
administration in form of an emulsion pre-concentrate
comprising one or more NOreleasing NSAID; said
composition can be filled into single unit dosage
forms such as capsules, drinking ampoules and dose
cushions. The disclosed pharmaceutical formulations
upon contact with aqueous media, such as
gastrointestinal fluids or water, form an oil-in-water
emulsion that provides a good bioavailability of the
NO-releasing NSAID. It has been found that gelatine
capsules containing the pharmaceutical composition
described in the above reporteddocuments suffer from
retardation of disintegration and dissolution with the
passage of time and/or under accelerate storage
conditions (high humidity and or high temperature) or
in customary packaging. These changes in the
dissolution rate of the dosage form results in a
delayed release of NO-realising NSAIDs contained in
the capsules and in a potential alteration of the in
in vivo dissolution and bioavailability of the drug. A
considerably delayed disintegration time of the
gelatine capsule is not acceptable because a high drug
release rate and consequently a fast absorption of the
active principle is important since the NO-releasing
NSAIDs are used in the treatment of pain and/or
inflammation and a fast action is required. The
delayed disintegration and dissolution is due to the
chemical modification of the crosslinked capsule
shells and to its consequent physical modification.
The gelatine becomes hard, but brittle, with risk of
break of the shells. In addition these changes of the
dosage form result in a delayed release of
NO-releasing NSAIDs contained in 



the capsules and in a potential alteration of the in
vivo dissolution and bioavailability of the drug. A s
a consequence of the above reported considerations,
the undesired cross-linking of gelatine capsules
containing NO-releasing NSAIDs should be avoided. Drug
Development and Industrial Pharmacy, 24(6), 493- 500
(1998) reports that the alteration of the gelatine
capsules is thought to result from cross-linking of
gelatine chains. One of the possible causes of
crosslinking of gelatine capsule is the presence in
the encapsulated pharmaceutical formulation of
substances such as, for example, aldehydes
(glutaraldehyde, formaldehyde, glyceraldehydes)
glucose, hydrogen peroxide, benzene,sulfonic acid ecc.
that can be formed by the auto-oxidation of the
excipients or can be present as impurities. In
literature are reported several compounds effective to
prevent gelatine capsules cross-linking; these
inhibitors include semicarbazide hydrochloride,
hydroxylamine, pyridine, piperidine, glycerine and
paminobenzoic acid. In particular amines are reported
to be effective to prevent cross-linking in gelatine
in fact, by acting as "carbonyl scavengers", amines
are able to reduce the concentration of aldehydes.
WO2004/010 973 describes pharmaceutical dosage form
comprising a fill material sealed in a gelatine
capsule; the fill material comprises a selective COX-2
inhibitory drug of low solubility, and a primary or
secondary amine in an amount sufficient to inhibit
cross-linking of gelatine capsule upon storage of the
dosage form. The preferred primary or secondary amine
compounds disclosed in the document are for example
tromethamine, ethanolamine, ethylenediamine,
1-arginine, 1-lysine, diethanolamine, benethamine,
benzathine. The application provides dosage form
having a decreased gelatine cross-linking, but it does
not mention the problem of the chemical interaction
between the active principle and the amine agent and
the consequently degradation of the drug. WO 03/103582
relates to methods for reducing crosslinking 



in the gelatine shell of gelatine capsules containing
hydrophilic and lipophilic fillings, in particular the
document discloses the incorporation of a free amino
acid into the capsule shell optionally in combination
with the inclusion of an ester of carboxylic acid
either into the capsule filling and/or into the
lubrificant agent.Among the amino acids mentioned in
the document paminobenzoic acid or its salts are
cited. The present invention is based on the
unexpected and surprising found that among the
"carbonyl scavengers" of the group of the
aminocarbonylic compounds, p-aminobenzoic acid or its
esters inhibits the cross-linking of the gelatine
capsule shell of the gelatine capsules containing
NO-releasing NSAIDs without inducing the degradation
of the molecule of the active principle. It is an
object of the present invention pharmaceutical
formulations comprising: a ) one or more NO-releasing
NSAID (s) of formula (I); b ) one or more surfactants,
preferably a non-ionic surfactants, wherein the ratio
surfactant: NO-releasing is from 0.1:1 to 10:1,
preferably from 0.3:1 to 3:1; c ) a carbonyl scavenger
compound selected from free acid forms, salts,
carboxylic acid esters derivatives of a compound of
formula (II) H2N- (CH2)m- (C 6H4)-COOH (H) wherein m =
0-10, preferably m is 0 ; preferably the component c )
is p-aminobenzoic acid (PABA) , wherein the amount is
from about 0.01% to about 5% by weight of the total
weight of the composition, preferably in an amount of
from about 0.01% to about 2% by weight of the total
weight of the composition, more preferably in an
amount of from about 0.01% to about 1% by weight of
the total weight of the composition, most preferably
in an amount of 0.1% or 0.5% by weight of the total
weight of the composition;d ) optionally an oil or
semi-solid fat and or an a shortchain alcohol; wherein
in formula (I) 



M is selected from the group consisting of X is a
spacer, i.e. a compound forming a bridge between the
nitrogen oxide donating group and the NSAID, and is
selected fromi ) straight or branched Ci-C2O alkylene,
preferably Ci-Ci 0 being optionally substituted with
one or more of the substituents selected from the
group consisting of: halogen atoms, hydroxy, -ONO 2 or
T , wherein T is -OC(O) (Ci-Ci 0 alkyl)-0N0 2 or -0
(Ci-Ci 0 alkyl) -ONO 2; ii) C5-C7 cycloalkylene group
optionally substituted with linear or branched Ci-Ci0
alkyl group, preferably CH3; i ) wherein n is an
integer from 0 to 20, preferably n is an integer from
0 to 5 ; and n1 is an integer from 1 to 20, preferably
n1 is an integer from 1 to 5 ; with the proviso that
the -ONO 2 group of formula (I) is bound to -(CH 2 n
1; and iv) wherein X2 is -0- or -S-; n3 is an integer
from 1 to 6 , preferably from 1 to 4 , and R2 is H or
CH3; The wording "carbonyl scavenger" refers to
primary amine derivatives of benzoic acid capable of
covalently reacting with the carbonyl substance such
as aldehydes. The wording "surfactant" is defined as
surface-active amphiphilic compounds such as block
co-polymers. Preferred surfactants in accordance with
the present invention arenon-ionic surfactants, for
example those containing polyethylene glycol (PEG)
chains, particularly block co polymers such as
poloxamers . Examples of suitable poloxamers are
Poloxamer 407 (Pluronic F127 (r) ); Poloxamer 401
(Pluronic L121 (r) ); Poloxamer 237 (r) (r) (Pluronic
F87 ); Poloxamer 338 (Pluronic F138 ); Poloxamer 331
(Pluronic LlOl"); Poloxamer 231 (Pluronic L81*);
tetraf unctional polyoxyethylene polyoxypropylene
block copolymer of ethylene diamine, known as
Poloxamine 908 (Tetronic 908 R ) ; Poloxamine 1307
(Tetronic 1307*); 



Poloxamine 1107 polyoxyethylene polyoxybutylene block
(r) copolymer, known as Polyglycol BM45 . This list is
only intended to serve as exemplification of
surfactants that may be used in accordance with the
present invention, and should not in any way be
considered as exhaustive or as limiting the invention.
All surfactants described above are commercially
available from e.g. BASF, Dow Chemicals, and
Gattefosse. The pharmaceutical compositions of the
invention are suitable for preparing pharmaceutical
dosage form comprising soft and hard gelatine
capsules. The wording "pharmaceutical dosage" form is
use for defining unit dose comprising an amount of
active compound administered in one single capsule, or
dissolved in one glass of water. The total amount of
NO-releasing NSAID (s) used in the pharmaceutical
dosage form of the invention is preferably in the
range 50-1500 mg per unit dose. In still a further
preferred embodiment, the amount of NO-releasing NSAID
(s) used in the composition is 125-800 mg per unit
dose.The total amount of surfactant (s) per unit dose
may be within the range of from 12.5-2000 mg,
preferably of from 100-500 mg. Additionally, a
pharmacologically inert oil or semisolid fat may be
added to the pharmaceutical composition by means of as
filler or as a viscosity regulator. A filling agent
may be required to increase dosing accuracy for low
dose compounds. A viscosity regulator may be required
in order to adjust optimal viscosity for filling of
the composition into e.g. capsules. In particular
high-speed liquid filling of capsules requires careful
adjustment of viscosity within a range that prevents
splashing on the low viscosity end and
thread-formation on the high viscosity end. Moreover,
the viscosity range must be chosen so as to give a
pumpable formulation. The viscosity range typically
required for liquid filling of capsules is from 0.1 to
25 Pa s . If additional oil is added to the
pharmaceutical composition this may be any oil as long
as it is inert and 



compatible with the capsule material, as well as being
acceptable for use in pharmaceuticals. A person
skilled in the art will appreciate which oil to select
for the intended purpose. Examples of suitable oils
that may be used in accordance with the present
invention are vegetable oils such as coconut oil, corn
oil, soybean oil, rapeseed oil, safflower oil and
castor oil. Also animal oils such as fish oil and
triglycerides are suitable for the purposes of the
present invention. If a semi-solid fat is used as a
filler for the pharmaceutical composition, this may
preferably be selected from mono-, di- and
triglycerides, and fatty acid alcohol such as stearyl
alcohol, Gelucires 33/01 R , 39/01% 43/01 R , (r)
glyceryl palmitostearate such as Precirol ATO5 .
Gelucireis a mixture obtained by mixing mono-, di-,
and tri-esters of glycerol, mono- and di-esters of
PEG, or free PEG. The wording "short-chain alcohols"
used in accordance with the present invention is
herein defined as linear or branched mono-, di- or
tri-alcohols having 1-6 carbon atoms. Examples of such
short-chain alcohols useful in accordance with the
invention are ethanol, propylene glycol and glycerol.
If a short-chain alcohol is added to the
pharmaceutical composition according to the invention,
the solubility is enhanced and a smaller amount of
surfactant is required. In a preferred embodiment of
the invention, the NOreleasing NSAIDs is selected from
the group consisting of: : ib) : id): ig) : ii) :
ik):IL) ( In) ( Io) UP) (Iq) A typical composition of
the invention comprises: a ) a NO-releasing NSAID
selected from the group of compounds of formula
(Ia)-(Iq); 



b ) one or more non-ionic surfactant (s) selected from
the group of the block-copolymers, wherein the
ratiosurfactant: NO-releasing is from 0.1:1 to 10:1,
preferably from 0.3:1 to 3:1; c ) p-aminobenzoic acid
(PABA) in an amount of from about 0.01% to about 5% by
weight of the total composition, preferably in an
amount of from about 0.01% to about 2% by weight of
the total weight of the composition, more preferably
in an amount of from about 0.01% to about 1% by weight
of the total weight of the composition. d ) optionally
an oil or semi-solid fat and or an a shortchain
alcohol; Another preferred composition of the
invention comprises: a ) a NO-releasing NSAID of
formula (Ia) b ) one or more non-ionic surfactant (s)
selected from the group of the block-copolymers,
wherein the ratio surf actant (s) :compound of formula
(Ia) is from 0.1:1 to 10:1, preferably in a ratio from
0.3:1 to 3:1; c ) para-aminobenzoic acid (PABA) , in
an amount of from about 0,01 to about 2% by weight of
the total composition, more preferably in an amount of
from about 0.01% to about 1% by weight of the total
weight of the composition; d ) optionally an oil or
semi-solid fat and or an a shortchain alcohol; Another
preferred composition of the invention comprises: a )
a NO-releasing NSAID of formula (Ia)b ) one or more
non-ionic surfactant (s) selected from the group of
the poloxamers, wherein the ratio surf actant (s)
:compound of formula (Ia) is from 0.3:1 to 3:1; c )
para-aminobenzoic acid (PABA) , in an amount of from
about 0,01% to about 0.5% by weight of the total
weight of the composition, most preferably in an
amount of 0.1% or 0.5% by weight of the total weight
of the composition; d ) optionally an oil or
semi-solid fat and or an a shortchain alcohol. In
another aspect of the invention, two or more
NOreleasing NSAIDs are used as active ingredients,
where 



anyone of said drugs may be present as an oil or as a
semi solid, or where at least one of said drugs is
present as an oil or as a semi-solid and the other
one(s) may be present as a solid which is dissolved or
suspended in the oily or semi-solid compound.
Combinations of two or more NOreleasing NSAIDs may be
advantageous in case of a high-dose low potent
NO-releasing NSAID is desired to be supplemented with
a low dose of a high potent NO-releasing NSAID.
Experimental part Compounds of formula (I) can be
prepared as described in WO 94/04484, WO 94/12463, WO
95/09831 and WO 95/30641, which are hereby
incorporated by reference. 4-aminobenzoic acid (PABA)
is commercially available, General procedure for
preparing the composition of the invention and the
gelatine capsules a ) Preparation of the composition
of the inventionThe drug substance is weighed into a
thermostatic stainless steel vessel and eventually
heated. 4- aminobenzoic acid (PABA) or
p-aminoalkylbenzoic acid is then added. The
formulation is stirred until the full dissolution of
PABA or p-aminoalkylbenzoic acid. Surfactant and
optionally one or more oil are then added and the
mixture is stirred, b ) Preparation of the gelatin
capsules The bulk solution should be stirred and kept
at a temperature that permits to have a viscosity
suitable for the capsule filling. The melted mixture
is filled into hard gelatine capsules. The filling
operation is performed with a standard automatic
capsule-filling machine. Example 1 Compound of formula
(Ia) (93.75 g ) was weighed into a thermostatic
stainless steel vessel and heated to a temperature of
62 0C . p-aminobenzoic acid (PABA) (0.15 g ) is then
added. The formulation is stirred until the full
dissolution of PABA. Poloxamer 407 (56.1 g ) is then
added and the mixture is stirred, always at a
temperature not exceeding 62 0C . Preparation of the
dosage form: hard gelatin capsules The melted mixture
is filled into hard gelatine capsules 



(250 units) . The bulk solution should be stirred and
kept at a temperature that permits to have a viscosity
suitable for the capsule filling. The temperature of
the mixture should not exceed 62 0C . The filling
operation is performed with a standard automatic
capsule-filling machine. Sealing: The filled capsules
are sealed, by spraying a solution of water/ethanol
onto the capsule. The sealing solution is then
evaporated by air treatment while thecapsules pass
through a rotating tunnel with airflow of about 45 0C
. Example 2 Comparison of dissolution profile of a
formulation containing compound of formula (Ia) with
and without paminobenzoic acid (PABA) . The
dissolution profile of capsules containing a
formulation of the invention (dosage form A ) and of
capsules filled with a formulation not containing
p-amino benzoic acid (PABA) (dosage form B ) was
tested after 3 months at 40C/75%RH. The two
formulations were prepared as described in example 1
and the composition of the two formulations are
reported in the table 1 : Table 1 Dissolution test
conditions The test was performed with the following
apparatus and conditions : Apparatus: USP apparatus 2
(Paddle method), Sotax AT7 Medium: 1000 ml phosphate
buffer pH 6.8 + 8 .8g cetyltrime thylammonium bromide
(CTAB)Speed : 75 rpm Temperature: 37+0.5 0C Absorbance
is measured with an UV detector at 273nm with the
following frequency: 20, 40, 60, 80 min . The results
reported in table 2 of the dissolution test show that
the dissolution profile of the capsules containing the
formulation of the invention was improved after 3
months at 40C/75%RH and in vitro dissolution showed
not sign of being delayed due to cross linking. Table
2 : (n=3) Table 2 



Example 3 Three amines were selected as test compounds
based on their solubility and compatibility with the
formulation: - one primary aliphatic amine:
4-amino-l-butanol - one secondary aliphatic amine:
diethanol amine - one primary aromatic amino acid:
4-aminobenzoic acid (PABA) . A set of 4 formulations
was prepared in 2 0 g scale containing 2.5% of the
total weight of the batch the abovereported amines as
additives and a reference formulation without the
additive was also prepared: batch 1 :
4-amino-l-butanol, batch 2 : diethanol amine and batch
3 : p-amino-benzoic acid, batch 4 : a reference
formulation. The formulations were prepared as follows
:Compound of formula (Ia) (12.2 g ) was weighed into a
thermostatic stainless steel vessel and heated to a
temperature of 62 0C . The amine (0.5 g ) is then
added. The formulation is stirred until the full
dissolution of the amine. Poloxamer 407 (7.3 g ) is
then added and the mixture is stirred, always at a
temperature of 62 0C . The melted mixture is filled
into hard gelatine capsules (33 units) . The bulk
solution should be stirred and kept at a temperature
that permits to have a viscosity suitable for the
capsule filling. The filling operation is performed
with a standard automatic capsule-filling machine .
Sealing: The filled capsules are sealed, by spraying a
solution of water/ethanol onto the capsule. The
sealing solution is then evaporated by air treatment
while the capsules pass through a rotating tunnel with
airflow of about 45 0C . The capsules were placed at
40C/75%RH for 1 month and tested for disintegration
and total organic impurities related to the compound
(Ia) . The results reported in Table 3 indicated that
the two aliphatic amines generated unacceptable levels
of impurities/reaction products.Table 3 



not completely dissolved at 2 0 min, veil
remainingClaims 1 . A pharmaceutical formulation
comprising: a )one or more NO-releasing NSAID (s) of
formula (I); b ) one or more surfactants wherein the
ratio surfactant: NO-releasing NSAID is from 0.1:1 to
10:1; c ) carbonyl scavenger compound selected from
free acid forms, salts, carboxylic acid esters
derivatives of a compound of formula (II) H2N- (CH2)m-
(C 6H4)-COOH (H) wherein m = 0-10 wherein the amount
of the compound of formula (II) is from about 0.01% to
about 5% by weight of the total weight of the
composition; wherein in formula (I) M is selected from
the group consisting ofX is a spacer, i.e. a compound
forming a bridge between the nitrogen oxide donating
group and the NSAID, and is selected from i ) straight
or branched Ci-C2O alkylene, preferably Ci-Ci 0, being
optionally substituted with one or more of the
substituents selected from the group consisting of:
halogen atoms, hydroxy, -ONO 2 or T , wherein T is
-OC(O) (Ci-Ci 0 alkyl)-0N0 2 or -0 (Ci-Ci 0 alkyl)
-ONO 2; ii) C5-C7 cycloalkylene group optionally
substituted with linear or branched Ci-Ci0 alkyl
group, preferably CH3; i ) wherein n is an integer
from 0 to 20, preferably n is an integer from 0 to 5 ;
and n1 is an integer from 1 to 20, preferably n1 is an
integer from 1 to 5 ; with the proviso that the -ONO 2
group of formula (I) is bound to -(CH 2 n 1; and
iv)-(CH2-CH-X2)- CH2-CH wherein X2 i s -O- or -S-; n3
i s an integer from 1 t o 6, preferably from 1 t o 4,
and R2 i s H or CH3. 2 .A pharmaceutical formulation
according to claim 1 wherein the amount of the
compound of formula (II) is 



from about 0.01% to about 2% by weight of the total
weight of the composition. 3 . A pharmaceutical
formulation according to claim 1 or 2 wherein the
amount of the compound of formula (II) is from about
0.01% to about 1% by weight of the total weight of the
composition. 4 . A pharmaceutical formulation
according to any of claims 1 to 3 , wherein the ratio
surfactant: NO-releasing NSAID is from 0.3:1 to 3:1. 5
. A pharmaceutical formulation, according to any of
claims 1 to 4 , wherein the surfactant is a non-ionic
surfactants . 6 . A pharmaceutical formulation,
according to claim 5 , wherein the surfactant is a
poloxamer. 7 . A pharmaceutical formulation according
to any of claims 1 to 6 , wherein the compound of
formula (II) is paminobenzoic acid. 8 . A
pharmaceutical formulation according to any of claims
1 to 7 also comprising an oil or semi-solid fat and/
or a short-chain alcohol.9 . A pharmaceutical
formulation according to claim 8 wherein the
semi-solid fat is selected from mono-, diand
triglycerides, and fatty acid alcohol. 10. A
pharmaceutical formulation according to claim 8
wherein the short chain alcohol is linear or branched
mono-, di- or tri-alcohols having 1-6 carbon atoms.
11. A pharmaceutical formulation according to any of
claims 1 to 10 wherein the NO-releasing NSAID of
formula (I) is selected from the group consisting of:
:ib) :id):if) :ig) :ii) I j ) :ik) :IL):im) (In) UP)
(Iq) 



12 . A pharmaceutical formulation according to any of
claims 1 , 3 , 4 , 5 and 7 wherein the NO-releasing
NSAID of formula (I) is the compound of formula
(Ia)13. A pharmaceutical formulation according to
claim 12 wherein b)the surfactants is poloxamer 407
and the ratio surfactant: compound (Ia) is 0.6; c )
the compound of formula (II) is p-aminobenzoic acid
and the amount of p-aminobenzoic acid is about the
0.1% by weight of the total weight of the composition.
14. A pharmaceutical formulation according to claim 12
wherein b)the surfactants is poloxamer 407 and the
ratio surfactant: compound (Ia) is 0.6; c ) the
compound of formula (II) is p-aminobenzoic acid and
the amount of p-aminobenzoic acid is about the 0.5% by
weight of the total weight of the composition. 15. A
pharmaceutical formulation according to any of claims
12 to 14 also comprising an oil or semi-solid fat and/
or a short-chain alcohol. 


