
THIOCOLCHICOSIDE ANALOGUES WITH MYORELAXANT AND
ANTI-INFLAMMATORY ACTIVITY Field of the invention The
present invention relates to
S-demethoxy-S-aminothiocolchicine derivatives with
myorelaxant and anti-inflammatory activity.
Technological background Myorelaxant drugs share the
property of reducing the muscle tone and are commonly
used for alleviating pain due to tissue tension, such
as muscle contractures. Muscle contractures
characterize several pathologies of the locomotor
apparatus and are one of the main factors responsible
for the persistence of the pain associated to these
pathologies. Muscle contractures occur also in
inflammatory-rheumatic and degenerative orthopedic
pathologies and when they affect the joints, they
cause not only pain, but also rigidity, which limit
the mutual mobility of the joint ends and consequently
the functionality of the affected part. For these
reasons the study of molecules endowed with
myorelaxant and decontracting properties still raises
remarkable interest from the clinical point of view.
As it is known, colchicine is a pseudoalkaloid widely
used for a long time in therapy for the treatment of
gout. Also widely used in therapy is 3-
demethyl-thiocolchicine glucoside, known as
thiocolchicoside (a colchicine derivative in which the
C10 bears a thiomethyl group and the hydroxy group at
the 3- position is etherified with a glucose
molecule), for the treatment of contractures an
inflammatory conditions of skeleton muscles (Ortopedia
e Traumatologia Oggi XII, n. 4. 1992). It has recently
been demonstrated that thiocolchicoside's activity can
be ascribed to its ability of interacting with the
strychnine-sensitive glycine receptors and therefore
that compounds endowedwith glycino-mimetic activity
can be used in the rheumatologic-orthopedic field for
their myorelaxant properties. Disclosure of the
invention The present invention relates to
3-demethoxy-3-aminothiocolchicine glycosyl derivatives
of general formula (I) in which R is hydrogen, methyl
or hydroxymethyl. Alpha and beta anomers of pentose
and hexose D- and L- glycopyranosides of
S-demethoxy-S-aminothiocolchicine are therefore
comprised in the compounds of formula (I). The
compounds of the present invention are generally
prepared by reaction of
3-demethoxy-3-aminothiocolchicine (II) with a
protected glycopyranoside of formula (III) whereinX is
OH, F, Cl, Br, I R2 is hydrogen, methyl, -CH2-O-R3; R3
is hydrogen or a hydroxy-protecting group. Among the X
groups, fluorine and bromine are preferred. Among the
protective groups, the acetyl group is preferred.
3-Demethoxy-3-aminothiocolchicine (II) is prepared
from 3-O-demethylthiocolchicine triflate, tosylate or
mesylate by Buchwald reaction as disclosed by Clark D.
et al. in WO 00/35865. In more detail,
3-demethoxy-3-aminothiocolchicine is reacted with a
suitable glycoside, optionally protected at the
hydroxy residues. The reaction is carried out in polar
protic solvents preferably selected from alcohols
(MeOH) at a temperature ranging from 25C to the
boiling temperature of the solvent. The reaction is
generally complete in a time ranging from 8 hours to 6
days. Where necessary, the hydrolysis of the
protecting groups can be carried out directly also on
the reaction crude without recovery of the
intermediates. Remarkable decrease in reaction times
and increase in yields are observed when the reaction
is carried out with microwaves. In more detail,
3-demethoxy-3-aminothiocolchicine is reacted with a
suitable glycoside in a polar protic solvent
preferably selected from alcohols, such as MeOH, at
1100C, and with 150 watt power. The reaction is
generally completed after 3 hours. The resulting
products were tested in vitro by displacement tests to
verify their affinity to strychnine-sensitive binding
sites of rat spinal cord using ^strychnine as ligand.
The results suggest that the derivatives behave as
allosteric compounds on the strychnine-sensitive
glycine receptors of the spinal cord. This interaction
is an indication of the myorelaxant activity of the
compounds of the invention (Cimino M. et al., Eur. J .
Pharmacol. 1996, 318. 201-204; Balduini W. et al.,
Neuropharmacol. 2001, 40. 1044-1049). The compound of
formula II proved to be active and therefore
theinvention relates also to the use of this compound
for the preparation of medicaments with myorelaxant
activity.The compounds of the invention can be
formulated as pharmaceutical formulations intended for
the oral, intravenous, intramuscular, transdermal and
topical administration, with excipients and
conventional methods, such as those reported in
Remington's Pharmaceutical Sciences Handbook, XVII
Ed., Mack Pub., N.Y., U.S.A.. Among the excipients
useful for the preparation of liposomial forms for the
parenteral or topical administration, particularly
preferred are natural and synthetic phospholipids. The
doses can range from 5 to 50 mg a day depending on the
disease and on the administration route. The invention
will be now illustrated in more detail by means of
some examples. EXPERIMENTAL SECTION The melting points
were measured using a Buchi 510 apparatus. The NMR
spectra were obtained with a Bruker AC 500
instrumentation. The IR spectra were obtained with a
Jasco IR Report 100 spectrophotometer. The reactions
were carried out in a Milstone Micro SYNTH microwave
oven. [ ]25 values were measured with a 343- PLUS
Perkin-Helmer polarimeter. Example 1.
3-0-Trifluoromethanesulfonyl-3-0-
demethylthiocolchicine Triflic anhydride (1.24 ml,
7.40 mmoles) was added under nitrogen atmosphere at
00C to a solution of S-O-demethylthiocolchicine (2 g,
4.98 mmoles) and p-OMAP (1.77 g, 15.78 mmoles) in
anhydrous CH2Cl2 (50 mL). Stirring was continued at
O0C for 20 hours and then at room temperature for 3
hours. The reaction was monitored by TLC analysis
(10:1 CH2Cl2/MeOH, Rf: starting = 0.27, product =
0.38). After evaporation of the solvent, the residue
was purified by column chromatography on a alumina
using a CH2Cl2/MeOH mixture (increasing polarity
gradient). The product (1.84 g, 70%) was obtained as
yellow solid after crystallization from ethanol:mp
140-1420C; IR (Nujol) vmax 1667, 1620 cm 1; [a]25 D -
60 (c 0.9, CHCl3), 1H NMR (CDCl3) : d 7.94 (d, J = 7
Hz, IH), 7.44 (s, IH), 7.28. 7.09 (AB system, J = 10.4
Hz, IH), 6.84 (s, IH), 4.65-4.55 (m, IH), 4.05 (s,
3H), 3.68 (s, 3H), 2.63-2.54 (m, IH), 2.45 (s, 3H),
2.39-2.25 (m, 2H), 1.98 (s, 3H), 1.90-1.80 (m, 2H);
13C NMR (CDCl3) : d 181.8. 170.4. 160.3, 151.9, 151.0.
145.6, 142.4. 136.9, 135.3, 134.8. 134.7, 128.7,
126.6, 121.2, 116.9, 62.2, 62.0. 36.4. 29.7, 23.3,
15.6; MS m/z 533 (MH+) . Example 2.
3-Demethoxy-3-aminothiocolchicine Cs2CO3 (685 mg, 2.09
mmoles), Pd(OAc) 2 (68 mg, 0.29 mmoles), ()BINAP (290
mg, 0.44 mmoles) and the compound obtained in example
I (800 mg, 1.48 mmoles) were loaded into a Schlenk
round-bottom flask under nitrogen atmosphere. The
mixture was heated at 400C for 2 h under vacuum. After
cooling, suitably degassed anhydrous toluene (3 ml)
and then benzophenone imine (0.25 ml, 1.49 mmoles)
were added. The round-bottom flask was sealed with a
rubber stopper and saturated with nitrogen. The
reaction mixture was stirred for 45 minutes at room
temperature, then heated at 1200C for 16 hours and
monitored by TLC analysis (20:1 CH2Cl2/MeOH). The
mixture was cooled to room temperature, diluted with
AcOEt, filtered and concentrated under reduced
pressure. The crude product containing the desired
imino adduct was dissolved in MeOH (15 ml) at room
temperature. The solution was added with AcONa (509
mg, 6.21 mmoles) and NH2OH HCl (323 mg, 4.65 mmoles).
After 30 minutes, the mixture was diluted with CH2Cl2
(5 ml) and acidified to pH 2 with 2N HCl. The organic
phase was separated, the aqueous phase was alkalinized
with a 25% NaOH solution and extracted with CH2Cl2
(3x20 ml). The organic phase was dried over Na2SO and
concentrated under pressure to give the desired
product (TLC 10:1.5 CH2Cl2/MeOH Rf 0.43) which was
then crystallized from EtOH (373 mg, 60%): mp 280-282
0C. [a]25 D - 292 (c 0.5, CHCl3) ; IR (Nujol) vmax
3340,1667, 1620 cm 1; H NMR (CDCl3) : d 7.38 (s, IH),
7.33, 7.09 (AB system, J = 10.2 Hz, IH), 6.37 (s, IH),
3.95 (s, 3H), 3.65 (s, 3H), 2.45 (s, 3H), 2.40-2.24
(m, 2H), 2.00 (s, 3H), 1.89-1.81 (m, 2H); 13C NMR
(CDCl3) : d 182.7, 170.2, 157.9, 152.4. 150.9, 141.0.
139.7, 139.5, 135.2, 134.8. 128.7, 127.1, 123.6,
110.8. 61.5, 61.0. 52.6, 36.7, 29.8. 23.1, 15.3; MS
m/z 400.1 (MH+) . Example 3. General procedure for the
synthesis of 3--demethoxy-3- aminothiocolchicine
glycosides Method A. A solution of
3-demethoxy-3-aminothiocolchicine (404 mg, 1 mmole) in
MeOH (8.5 ml) was added with commercial
glycopyranoside ( 1 mmole) and the mixture was heated
in a sealed tube at 8O0C for 6 days. The reaction was
monitored by TLC analysis (10:1.5 CH2Cl2/MeOH). The
solvent was evaporated under pressure and TLC analysis
of the reaction crude revealed the presence of the
starting reagent (8-10%) and of an isomeric mixture of
aminoglycosides which was separated through column
chromatography on silica gel (100:1 to 100:5
CH2Cl2/MeOH) then crystallised from MeOH//Pr2O to
obtain the desired compounds. Method B. A solution of
3-O-demethoxy-3-aminothiocolchicine (404 mg, 1 mmole)
in MeOH (8.5 ml), was added with commercial
glycopyranoside ( 1 mmole) and the mixture was heated
in a microwave oven for 4 hours at 1100C and 150 watt.
The reaction was monitored by TLC analysis (10:1.5
CH2Cl2/MeOH). The solvent was removed under pressure
and TLC analysis of the reaction crude revealed the
presence of traces of the starting reagent and of an
isomeric mixture of aminoglycosides which was
separated by column chromatography on silica gel
(100:1 to 100:5 CH2Cl2/MeOH) and recrystallized from
MeOH//Pr 2O to obtain the desired compounds. The
following table reports the yields and
diastereoselection of the processes.QUINOLINE
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)
aiV-oxide thereof, a tautomeric form thereof or a
stereochemically isomeric form thereof wherein A is a
pharmaceutically acceptable counter ion; 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 orJV-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; 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, each of said rings may optionally be
substituted with alkyl, halo, haloalkyl, hydroxy,
alkyloxy, amino, mono- or dialkylamino, alkylthio,
alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or
pyrimidinyl; 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=;
R10 is alkyl, alkylcarbonyl, Ar, Ar-alkyl,
Ar-carbonyl, Het-alkyl or Het^carbonyl; 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, benzothiazolyl, 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;
Het1 is a monocyclic heterocylce selected from furanyl
or thienyl; or a bicyclic heterocycle selected from
benzofuranyl or benzothienyl; each monocyclic and
bicyclic heterocycle may optionally be substituted
with 1, 2 or 3 substituents, each substituent
independently selected from the group of halo, alkyl
and Ar; halo is a substituent selected from the group
of fluoro, chloro, bromo and iodo; and haloalkyl is a
straight or branched saturated hydrocarbon radical
having from 1 to 6 carbon atoms or a cyclic saturated
hydrocarbon radical having from 3 to 6 carbon atoms or
a cyclic saturated hydrocarbon radical having from 3
to 6 carbon atoms attached to a straight or branched
saturated hydrocarbon radical having from 1 to 6
carbon atoms; wherein one or more carbon atoms are
substituted with one or more halo atoms; provided that
the bacterial infection is other than a Mycobacterial
infection. The present invention also concerns 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 present invention also concerns a compound
of formula (Ia) or (Ib)a iV-oxide thereof, a
tautomeric form thereof or a stereochemically isomeric
form thereof wherein A is a pharmaceutically
acceptable counter ion; 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 zero, 1, 2, 3 or 4
; R4 and R5 each independently are hydrogen, alkyl or
benzyl; 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, each of said rings may
optionally be substituted withalkyl, halo, haloalkyl,
hydroxy, alkyloxy, amino, mono- or dialkylamino,
alkylthio, alkyloxyalkyl, alkylthioalkyl, Ar-alkyl 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=;
R10 is alkyl, alkylcarbonyl, Ar, Ar-alkyl,
Ar-carbonyl, Het^alkyl or Het^carbonyl; 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, morpholinyl 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,
benzothiazolyl, 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; Het1 is a monocyclic
heterocylce selected from furanyl or thienyl; or a
bicyclic heterocycle selected from benzofuranyl or
benzothienyl; each monocyclic andbicyclic heterocycle
may optionally be substituted with 1, 2 or 3
substituents, each substituent independently selected
from the group of halo, alkyl and Ar; halo is a
substituent selected from the group of fluoro, chloro,
bromo and iodo; and haloalkyl is a straight or
branched saturated hydrocarbon radical having from 1
to 6 carbon atoms or a cyclic saturated hydrocarbon
radical having from 3 to 6 carbon atoms or a cyclic
saturated hydrocarbon radical having from 3 to 6
carbon atoms attached to a straight or branched
saturated hydrocarbon radical having from 1 to 6
carbon atoms; wherein one or more carbon atoms are
substituted with one or more halo atoms; provided that
when R10 is alkyl or benzyl, then R4 and R5 are other
than hydrogen; and provided that the compound is other
than aiV-oxide thereof, a tautomeric form thereof or a
stereochemically isomeric form thereof. 



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, 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 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 substituent independently selected from the group
of halo, hydroxy, alkyl, alkyloxy and Ar-carbonyl.
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 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, Het or Het1 listed
in the definitions of the substituents of the
compounds of formula (I) (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. Pharmaceutically
acceptable counterions (A ) include chloro, bromo,
iodo, trifluoroacetate, acetate, triflate, sulfate,
sulfonate. The counterion of choice can be introduced
using ion exchange resins. 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 iV-oxide 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
(I) and their JV-oxides or tautomeric forms 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 stereoisomer^
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 planedetermined 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 %, more
preferably 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 (I) is for instance
specified as (aS, bR), this means that the compound is
substantially free of the (ocR, bS) 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. Furtherdiscussion 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
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
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)aiV-oxide thereof, a
tautomeric form thereof or a stereochemically isomeric
form thereof. A second interesting embodiment of the
present invention relates to a compound of Formula
(Ia-2) or (Ib-2)aiV-oxide thereof, a tautomeric form
thereof or a stereochemical^ isomeric form thereof. A
third interesting embodiment of the present invention
relates to a compound of Formula (Ia-3) or (Ib-3)
aiV-oxide thereof, a tautomeric form thereof or a
stereochemically isomeric 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 the compound has the following formulaA <lb)
aiV-oxide thereof, a tautomeric form thereof or a
stereochemical^ isomeric form thereof wherein A is a
pharmaceutically acceptable counter ion; 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 zero, 1, 2, 3 or 4 ; R4 and R5 each
independently are hydrogen, alkyl or benzyl; 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
thiomof holinyl, each of said rings may optionally be
substituted with alkyl, halo, haloalkyl, hydroxy,
alkyloxy, amino, mono- or dialkylamino, alkylthio,
alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or
pyrimidinyl; 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
; R10 is alkyl, alkylcarbonyl, Ar, Ar-alkyl,
Ar-carbonyl, Het -alkyl or Het^carbonyl; 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, morpholinyl 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,
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 substituent independently
selected from the group of halo, hydroxy, alkyl,
alkyloxy, and Ar-carbonyl; Het1 is a monocyclic
heterocylce selected from furanyl or thienyl; or a
bicyclic heterocycle selected from benzofuranyl or
benzothienyl; each monocyclic and bicyclic heterocycle
may optionally be substituted with 1, 2 or 3
substituents, each substituent independently selected
from the group of halo, alkyl and Ar; halo is a
substituent selected from the group of fluoro, chloro,
bromo and iodo; and haloalkyl is a straight or
branched saturated hydrocarbon radical having from 1
to 6 carbon atoms or a cyclic saturated hydrocarbon
radical having from 3 to 6 carbon atoms or a cyclic
saturated hydrocarbon radical having from 3 to 6
carbon atoms attached to a straight or branched
saturated hydrocarbon radical having from 1 to 6
carbon atoms; wherein one or more carbon atoms are
substituted with one or more halo atoms;optionally
provided that when R10 is alkyl or benzyl, then R4 and
R5 are other than hydrogen; and aiV-oxide thereof, a
tautomeric form thereof or a stereochemically isomeric
form thereof. A fifth interesting embodiment relates
to a compound of formula (Ia) or (Ib) or any subgroup
thereof as mentioned hereinbefore as interesting
embodiment wherein A is iodo; 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 zero, 1, 2, or 3 ; R4 and R5 each independently are
hydrogen, alkyl or benzyl; 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- ; is an integer equal to 1 ; R is
hydrogen ; R8 is hydrogen or alkyl ; R9 is oxo ; or R
and R9 together form the radical -CH=CH-N=; R10 is
alkyl, in particular Ci^alkyl; 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 radicalhaving from 1 to
6 carbon atoms ; wherein each carbon atom can be
optionally substituted with hydroxy ; Ar is a
homocycle selected from the group of phenyl, naphthyl,
acenaphthyl and tetrahydronaphthyl, each homocycle
optionally substituted with 1, 2 or 3 substituents,
each substituent independently selected from the group
of halo, haloalkyl, cyano, alkyloxy and morpholinyl ;
Het is a monocyclic heterocycle selected from the
group of iV-phenoxypiperidinyl, piperidinyl, furanyl,
thienyl, pyridinyl and pyrimidinyl; or a bicyclic
heterocycle selected from the group of 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 alkyl or
Ar-carbonyl substituents ; and halo is a substituent
selected from the group of fluoro, chloro and bromo. A
sixth interesting embodiment relates to a compound of
formula (Ia) or (Ib) or any subgroup thereof as
mentioned hereinbefore as interesting embodiment
wherein R1 is hydrogen, halo, Ar, alkyl or alkyloxy;
preferably, R1 is halo; more preferably, R1 is bromo.
A seventh interesting embodiment relates to a compound
of formula (Ia) or (Ib) or any subgroup thereof as
mentioned hereinbefore as interesting embodiment
wherein p is equal to 1; preferably wherein p is equal
to 1 and R1 is other than hydrogen. Preferably, the R1
substituent is placed in position 5, 6 or 7 of the
quinoline ring, more 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;
preferably, R2 is alkyloxy, in particular Ci^alkyloxy,
more in particular methyloxy; or alkylthio, in
particular Ci^alkylthio, more in particular
methylthio; more preferably, R2 is alkyloxy, in
particular Ci^alkyloxy, more in particular methyloxy.
A ninth interesting embodiment relates to a compound
of formula (Ia) or (Ib) or any subgroup thereof as
mentioned hereinbefore as interesting embodiment
wherein R3 is Het, Ar or Ar-alkyl, each optionally
substituted with 1 or 2 substituents, that substituent
preferably being a halo or haloalkyl, most preferably
being a halo; preferably, R3 is Ar or Ar-alkyl, each
optionally substituted with 1 or 2 substituents, that
substituent preferably being a halo or haloalkyl, most
preferably being a halo; more preferably, R3is
naphthyl, phenyl, naphthylCi^alkyl or phenylC1-4alkyl,
each optionally substituted with halo, preferably
3-fluoro; more preferably, R3 is naphthyl, phenyl or
phenylCi^alkyl; preferred, R3 is naphthyl, phenyl or
phenylethyl. A tenth interesting embodiment relates to
a compound of formula (Ia) or (Ib) or any subgroup
thereof as mentioned hereinbefore as interesting
embodiment wherein q is equal to 1, 2 or 3;
preferably, q is equal to 3. 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 each
independently are hydrogen or alkyl, in particular
hydrogen or Ci^alkyl; preferably Ci^alkyl; most
preferably methyl or ethyl. A twelfth interesting
embodiment relates to a compound of formula (Ia) or
(Ib) or any subgroup thereof as mentioned hereinbefore
as 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, each of said rings may optionally be
substituted with alkyl, halo, haloalkyl, hydroxy,
alkyloxy, amino, mono- or dialkylamino, alkylthio,
alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or
pyrimidinyl; preferably R4 and R5 together and
including the N to which they are attached may form a
radical selected from the group of piperidinyl,
morpholinyl or piperazinyl, each of said rings may
optionally be substituted with alkyl or Ar-alkyl; or
R4 and R5 together and including the N to which they
are attached may form a radical selected from
imidazolyl or piperidinyl. A thirteenth interesting
embodiment relates to a compound of formula (Ia) or
(Ib) or any subgroup thereof as mentioned hereinbefore
as interesting embodiment wherein R6 is hydrogen,
alkyl or halo; preferably, R6 is hydrogen or halo;
more preferably, R6 is hydrogen. A fourteenth
interesting embodiment relates to a compound of
formula (Ia) or (Ib) or any subgroup thereof as
mentioned hereinbefore as interesting embodiment
wherein r is 1 or 2; preferably r is 1.A fifteenth
interesting embodiment relates to a compound of
formula (Ia) or (Ib) or any subgroup thereof as
mentioned hereinbefore as interesting embodiment
wherein R7 is 



hydrogen or methyl; preferably R7 is hydrogen. A
sixteenth interesting embodiment relates to a compound
of formula (Ia) or (Ib) or any subgroup thereof as
mentioned hereinbefore as interesting embodiment
wherein, for compounds according to Formula (Ib) only,
R8 is alkyl, preferably methyl, and R9 is oxygen. A
seventeenth interesting embodiment relates to a
compound of formula (Ia) or (Ib) or any subgroup
thereof as mentioned hereinbefore as interesting
embodiment wherein R10 is alkyl; preferably C1-6alkyl;
more preferably Ci^alkyl. An eighteenth interesting
embodiment relates to a compound of formula (Ia) or
(Ib) or any subgroup thereof as mentioned hereinbefore
as interesting embodiment wherein A is chloro, bromo,
iodo, trifluoroacetate, acetate, triflate, sulfate,
sulfonate; preferably chloro, bromo or iodo, more
preferably iodo. A nineteenth 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 twentieth
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 halo, in particular bromo; P
= I ; R2 is alkyloxy, in particular Ci^alkyloxy, more
in particular methoxy; or alkylthio, in particular
Ci^alkylthio, more in particular methylthio; R3 is
naphthyl; phenyl; phenylethyl or Het, in particular
thienyl; q = 1, 2 or 3; R4 and R5 each independently
are alkyl, in particular Ci^alkyl; or R4 and R5
together and including the N to which they are
attached may form a radical selected from imidazolyl
or piperidinyl; R6 is hydrogen or halo; r is equal to
1; R7 is hydrogen;R10 is alkyl, in particular
C1-6alkyl, more in particular Ci^alkyl. 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
an infection with a gram-positive and/or a
gram-negative bacterium. A twenty second 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 bacterium. A twenty third interesting
embodiment is the use of the compounds of formula (Ia)
or (Ib) or any subgroup thereof as mentioned
hereinbefore as interesting embodiment for the
manufacture of a medicament for the treatment of an
infection with a gram-negative bacterium. A twenty
fourth 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.a iV-oxide thereof or a
stereochemically isomeric form thereof. Especially
preferred compounds are selected from compound 121,
102, 103, 10, A, E, K and R (see the Tables
hereinbelow), a iV-oxide thereof, a tautomeric form
thereof or a stereochemically isomeric form thereof.
The present invention also relates to compounds A to C
and E to U, a iV-oxide thereof or a stereochemically
isomeric form thereof, in particular to compounds A,
E, K and R or a stereochemically isomeric form
thereof. The compounds of formula (I) can be prepared
according to the methods described in WO 2004/01 1436,
which is incorporated herein by reference. In general,
the compounds according to the invention can be
prepared by a succession of steps, each of which is
known to the skilled person. In particular, compounds
of formula (Ia) or (Ib) can be prepared by reacting an
intermediate of formula (II-a) respectively (II-b)
with an intermediate of formula (III) in the presence
of a suitable solvent, such as for example
acetone.Intermediates according to formula (II-a) can
be prepared by reacting an intermediate compound of
formula (IV) with an intermediate compound of formula
(V) according to the following reaction scheme (1) :
Scheme 1 (IV) using nBuLi in a mixture of diisopropyl
amine and tetrahydrofuran, wherein all variables are
defined as in formula (Ia). Stirring may enhance the
rate of the reaction. The reaction may conveniently be
carried out at a temperature ranging between -20 and
-70 C. The same reaction procedure can be used to
synthesize intermediates of formula (II-b). The
starting materials and the intermediate compounds of
formula (IV) and (V) are compounds that are either
commercially available or may be prepared according to
conventional reaction procedures generally known in
the art. For example, intermediate compounds of
formula (FV-a) or (IV-b) may be prepared according to
the following reaction scheme (2):Scheme 2 (IV-b)
wherein all variables are defined as in formula (Ia).
Reaction scheme (2) comprises step (a) in which an
appropriately substituted aniline is reacted with an
appropriate acylchloride such as 3-phenylpropionyl
chloride, 3-fluorobenzenepropionyl chloride or
/7-chlorobenzenepropionyl chloride, in the presence of
a suitable base, such as triethylamine and a suitable
reaction-inert solvent, such as methylene chloride or
ethylene dichloride. The reaction may conveniently be
carried out at a temperature ranging between room
temperature and reflux temperature. In a next step (b)
the adduct obtained in step (a) is reacted with
phosphoryl chloride (POCl3 ) in the presence of
iV,iV-dimethylformamide(Vilsmeier-Haack formylation
followed by cyclization). The reaction may
conveniently be carried out at a temperature ranging
between room temperature and reflux temperature. In a
next step (c-1), a specific R2-group, wherein R2 is
for example a C1-6alkyloxy radical is introduced by
reacting the intermediate compound obtained in step
(b) with a ~O-C1-6alkyl in the presence of a suitable
solvent, such as for example HO-C1-6alkyl. The
intermediate compound obtained in step (b) can also be
converted into an intermediate compound wherein R2 is
for example a C1-6alkylthio radical by reaction with
S=C(NHi) in the presence of a suitable solvent, such
as for example an alcohol, e.g. ethanol (step (c-2))
followed by reaction with C1-6alkyl-I in the presence
of a suitable base, such as for example K CO3 and a
suitable solvent, such as for example
2-propanone.Intermediate compounds according to
formula (FV-c) may be prepared according to the
following reaction scheme (3), wherein in a first step
(a) an optionally substituted indole-2,3-dione is
reacted with an optionally substituted
3-phenylpropionaldehyde in the presence of a suitable
base such as sodium hydroxide (Pfitzinger reaction),
after which the carboxylic acid compound is
decarboxylated in a next step (b) at high temperature
in the presence of a suitable reaction- inert solvent
such as diphenylether. Scheme 3 (IV-c) It is evident
that in the foregoing and in the following reactions,
the reaction products may be isolated from the
reaction medium and, if necessary, further purified
according to methodologies generally known in the art,
such as extraction, crystallization and
chromatography. It is further evident that reaction
products that exist in more than one enantiomeric
form, may be isolated from their mixture by known
techniques, in particular preparative chromatography,
such as preparative HPLC. Typically, compounds of
formula (Ia) or (Ib) may be separated into their
isomeric forms. The intermediate compounds of formula
(V) are compounds that are either commercially
available or may be prepared according to conventional
reaction procedures generally known in the art. For
example, intermediate compounds of formula (V) may be
prepared according to the following reaction scheme
(4):Scheme 4 R 3 + (V) Reaction scheme (4) comprises
step (a) in which R3, in particular an appropriately
substituted Ar, more in particular an appropriately
substituted phenyl, is reacted by Friedel-Craft
reaction with an appropriate acylchloride such as
3-chloropropionyl chloride or 4-chlorobutyryl
chloride, in the presence of a suitable Lewis acid,
such as for example AlCl3, FeCl3, SnCl4, TiCl4 or ZnCl
and a suitable reaction-inert solvent, such as
methylene chloride or ethylene dichloride. The
reaction may conveniently be carried out at a
temperature ranging between room temperature and
reflux temperature. In a next step (b) an amino group
(-NR4R5) is introduced by reacting the intermediate
compound obtained in step (a) with a primary or
secondary amine (HNR4R5) . In general, bacterial
pathogens may be classified as either gram-positive or
gramnegative pathogens. Antibiotic compounds with
activity against both gram-positive and gram-negative
pathogens are generally regarded as having a broad
spectrum of activity. The compounds of the present
invention are regarded as active against grampositive
and/or gram-negative bacterial pathogens. In
particular, the present compounds are active against
at least one gram-positive bacterium, preferably
against several gram-positive bacteria, more
preferably against one or more gram-positive bacteria
and/or one or more gram-negative bacteria. The present
compounds have bactericidal or bacteriostatic
activity. Examples of gram-positive and gram-negative
aerobic and anaerobic bacteria, include Staphylococci,
for example S. aureus; Enterococci, for example
E.faecalis; Streptococci, for example S. pneumoniae,
S. mutans, S. pyogens; Bacilli, for example Bacillus
subtilis; Listeria, for example Listeria
monocytogenes; Haemophilus, for example H. influenza;
Moraxella, for example M. catarrhalis; Pseudomonas,
for example Pseudomonas aeruginosa; and Escherichia,
for example E. coli. Gram-positive pathogens, for
example Staphylococci, Enterococci and Streptococci
are particularly important because of the development
of resistant strains which are both difficult to treat
and difficult to eradicate from for example a hospital
environment once established. Examples of such strains
are methicillin resistant Staphylococcus aureus(MRSA),
methicillin resistant coagulase negative staphylococci
(MRCNS), penicillin resistant Streptococcuspneumoniae
and multiple resistant Enterococcusfaecium. The
compounds of the present invention also show activity
against resistant bacterial strains. The compounds of
the present invention are especially active against
Staphylococcus aureus, including resistant
Staphylococcus aureus such as for example methicillin
resistant Staphylococcus aureus (MRSA), and
Streptococcuspneumoniae, in particular against
Staphylococcus aureus. In particular, the compounds of
the present invention are active on those bacteria of
which the viability depends on proper functioning of
FIFO ATP synthase. Without being bound to any theory,
it is taught that the activity of the present
compounds lies in inhibition of the FIFO ATP synthase,
in particular the inhibition of the FO complex of the
FIFO ATP synthase, more in particular the inhibition
of subunit c of the FO complex of the FIFO ATP
synthase, leading to killing of the bacteria by
depletion of the cellular ATP levels of the bacteria.
Whenever used hereinbefore or hereinafter, that the
compounds can treat a bacterial infection it is meant
that the compounds can treat an infection with one or
more bacterial strains. Whenever used hereinbefore or
hereinafter, that the bacterial infection is other
than a Mycobacterial infection it is meant that the
bacterial infection is other than an infection with
one or more Mycobacteria strains. The exact dosage and
frequency of administration of the present compounds
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, gender, diet, time of administration and
general physical condition of the particular patient,
the mode of administration as well as other medication
the individual may be taking, as is well known to
those skilled in the art. Furthermore, it is evident
that the 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 compound of the present invention may be
administered in a pharmaceutically acceptable form
optionally in a pharmaceutically acceptable carrier.
The compounds and compositions comprising the
compounds can be administered by routes such as
topically, locally or systemically. Systemic
application includes any method of introducing the
compound into the tissues of the body, e.g.,
intrathecal, epidural, intramuscular, transdermal,
intravenous, intraperitoneal, subcutaneous,
sublingual, rectal, and oral administration. The
specific dosage of antibacterial to be administered,
as well as the duration of treatment, may be adjusted
as needed. Bacterial infections which may be treated
by the present compounds include, for example, central
nervous system infections, external ear infections,
infections of the middle ear, such as acute otitis
media, infections of the cranial sinuses, eye
infections, infections of the oral cavity, such as
infections of the teeth, gums and mucosa, upper
respiratory tract infections, lower respiratory tract
infections, genitourinary infections, gastrointestinal
infections, gynecological infections, septicemia, bone
and joint infections, skin and skin structure
infections, bacterial endocarditis, burns,
antibacterial prophylaxis of surgery, and
antibacterial prophylaxis in immunosuppressed
patients, such as patients receiving cancer
chemotherapy, or organ transplant patients. Given the
fact that the compounds of formula (Ia) or (Ib) are
active against bacterial infections, the present
compounds may be combined with other antibacterial
agents in order to effectively combat bacterial
infections. Therefore, the present invention also
relates to a combination of (a) a compound of formula
(Ia) or (Ib), and (b) one or more other antibacterial
agents provided that the one or more other
antibacterial agents are other than antimycobacterial
agents. The present invention also relates to a
combination of (a) a compound of formula (Ia) or (Ib),
and (b) one or more other antibacterial agents
provided that the one or more other antibacterial
agents are other than antimycobacterial agents, 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), and
(b) one or more other antibacterial agents provided
that the one or more other antibacterial agents are
other than 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 a
bacterial infection or for the manufacture of a
medicament for the treatment of a bacterial infection.
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 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.
Depending on the mode of administration, the
pharmaceutical composition will preferably comprise
from 0.05 to 99 % by weight, more preferably from 0.1
to 70 % by weight of the active ingredients, and, from
1 to 99.95 % by weight, more preferably from 30 to
99.9 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
antibacterial agent(s) when given as a combination may
be determined by the person skilled in the art. Said
ratio and the exact dosage and frequency of
administration depends on the particular compound of
formula (Ia) or (Ib) and the other antibacterial
agent(s) used, the particular condition being treated,
the severity of the condition being treated, the age,
weight, gender, diet, time of administration and
general physical condition of the particular patient,
the mode of administration as well as other medication
the individual may be taking, as is well known to
those skilled in the art. Furthermore, it is evident
that the 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 antibacterial 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 antibacterial
agents provided that the one or more other
antibacterial agents are other than antimycobacterial
agents, as a combined preparation for simultaneous,
separate or sequential use in the treatment of a
bacterial infection. 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
bacterial disease indicated.The other antibacterial
agents which may be combined with the compounds of
formula (I) are antibacterial agents known in the art.
The other antibacterial agents comprise antibiotics of
the b-lactam group such as natural penicillins,
semisynthetic penicillins, natural cephalosporins,
semisynthetic cephalosporins, cephamycins,
1-oxacephems, clavulanic acids, penems, carbapenems,
nocardicins, monobactams; tetracyclines,
anhydrotetracyclines, anthracyclines; aminoglycosides;
nucleosides such as iV-nucleosides, C-nucleosides,
carbocyclic nucleosides, blasticidin S; macrolides
such as 12-membered ring macrolides, 14-membered ring
macrolides, 16-membered ring macrolides; ansamycins;
peptides such as bleomycins, gramicidins, polymyxins,
bacitracins, large ring peptide antibiotics containing
lactone linkages, actinomycins, amphomycin,
capreomycin, distamycin, enduracidins, mikamycin,
neocarzinostatin, stendomycin, viomycin,
virginiamycin; cycloheximide; cycloserine; variotin;
sarkomycin A; novobiocin; griseoiulvin;
chloramphenicol; mitomycins; fumagillin; monensins;
pyrrolnitrin; fosfomycin; fusidic acid;
D-(p-hydroxyphenyl)glycine; D-phenylglycine;
enediynes. Specific antibiotics which may be combined
with the present compounds of formula (Ia) or (Ib) are
for example benzylpenicillin (potassium, procaine,
benzathine), phenoxymethylpenicillin (potassium),
phenethicillin potassium, propicillin, carbenicillin
(disodium, phenyl sodium, indanyl sodium),
sulbenicillin, ticarcillin disodium, methicillin
sodium, oxacillin sodium, cloxacillin sodium,
dicloxacillin, flucloxacillin, ampicillin,
mezlocillin, piperacillin sodium, amoxicillin,
ciclacillin, hectacillin, sulbactam sodium,
talampicillin hydrochloride, bacampicillin
hydrochloride, pivmecillinam, cephalexin, cefaclor,
cephaloglycin, cefadroxil, cephradine, cefroxadine,
cephapirin sodium, cephalothin sodium, cephacetrile
sodium, cefsulodin sodium, cephaloridine, cefatrizine,
cefoperazone sodium, cefamandole, vefotiam
hydrochloride, cefazolin sodium, ceftizoxime sodium,
cefotaxime sodium, cefmenoxime hydrochloride,
cefuroxime, ceftriaxone sodium, ceftazidime,
cefoxitin, cefmetazole, cefotetan, latamoxef,
clavulanic acid, imipenem, aztreonam, tetracycline,
chlortetracycline hydrochloride,
demethylchlortetracycline, oxytetracycline,
methacycline, doxycycline, rolitetracycline,
minocycline, daunorubicin hydrochloride, doxorubicin,
aclarubicin, kanamycin sulfate, bekanamycin,
tobramycin, gentamycin sulfate, dibekacin, amikacin,
micronomicin, ribostamycin, neomycin sulfate,
paromomycin sulfate, streptomycin sulfate,
dihydrostreptomycin, destomycin A, hygromycin B,
apramycin, sisomicin, netilmicin sulfate,
spectinomycin hydrochloride, astromicin sulfate,
validamycin, kasugamycin, polyoxin, blasticidin S,
erythromycin, erythromycin estolate, oleandomycin
phosphate, tracetyloleandomycin,
kitasamycin,josamycin, spiramycin, tylosin,
ivermectin, midecamycin, bleomycin sulfate, peplomycin
sulfate, gramicidin S, polymyxin B, bacitracin,
colistin sulfate, colistinmethanesulfonate sodium,
enramycin, mikamycin, virginiamycin, capreomycin
sulfate, viomycin, enviomycin, vancomycin, actinomycin
D, neocarzinostatin, bestatin, pepstatin, monensin,
lasalocid, salinomycin, amphotericin B, nystatin,
natamycin, trichomycin, mithramycin, lincomycin,
clindamycin, clindamycin palmitate hydrochloride,
flavophospholipol, cycloserine, pecilocin,
griseoiulvin, chloramphenicol, chloramphenicol
palmitate, mitomycin C, pyrrolnitrin, fosfomycin,
fusidic acid, bicozamycin, tiamulin, siccanin.
EXPERIMENTAL PART 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" respectively
"Bl" and the second as "A2" respectively "B2", without
further reference to the actual stereochemical
configuration. However, said "Al", "A2" and "Bl", "B2"
isomeric forms can be unambiguously characterized by a
person skilled in the art, using artknown methods such
as, for example, X-ray diffraction. For some of the
compounds, stereochemical configurations are indicated
in the structures. The configurations are relative
configurations indicating that the groups concerned
are located in the same or opposite plane of the
molecule = same plane; =opposite plane ( ) The present
compounds which are also described in WO 2004/01 1436
bear the same compound number as in WO 2004/01 1436.
The Ex. Nr. in the below Tables and in the synthesis
protocols herein below refer to the Example numbers of
WO 2004/01 1436 indicating according to which protocol
the compounds were prepared. Additional compounds are
indicated by way of letters.Synthesis of compounds A,
B and C A solution of compound 15 of WO 2004/01 1436
(prepared according to B7) (O.lg, 0.18 mmol) and ethyl
iodide (0.02 ml, 0.19 mmol) in acetone (2 ml) was
stirred at 60C for 12 hours. The solvent was
evaporated and the residue was crystallized from
diisopropyether and acetone. Yield : 0.02 g of
compound A (diastereoisomer B) (16 %, mp=244C).
Compound B (diastereoisomer A)was prepared according
to the above protocol but starting from compound 14 of
WO 2004/01 1436 (prepared according to B7). Yield : 7
1 %, mp=204C. Compound C (diastereoisomer B) was
prepared according to the above protocol starting from
compound 15 of WO 2004/01 1436 (prepared according to
B7) and reacting this compound 15 with butyl iodide.
Yield : 50 %, mp=182C. Synthesis of compounds E and F
A solution of compound 95 (0.1 g, 0.187 mmol) of WO
2004/01 1436 (prepared according to Bl) and methyl
iodide (0.02 ml, 0.281 mmol) in acetone (2 ml) was
stirred at room temperature for 3 hours. The solvent
was evaporated and the residue was crystallized from
diisopropyether. Yield : 0.1 15 g of compound E
(diastereoisomer A) (91 %, mp>250C). Compound F
(diastereoisomer B) was prepared according to the
above protocol but starting from compound 96 of WO
2004/01 1436 (prepared according to Bl). Yield : 87 %,
mp>250C. Synthesis of compound G Compound G was
prepared according to the following scheme :(B)
Compound G (B) Synthesis of intermediate compound 1
Intermediate compound 1 was prepared in the same way
as intermediate compound 12 ofWO 2004/01 1436
(according to A8) with 4-chlorobutyrylchloride. The
residue (70.7 g) was purified by column chromatography
over silica gel (eluent: Cyclohexane/AcOEt; 70:30;
20-45 mm). Two fractions (Fl and F2) were collected
and the solvent was evaporated. Fl : 45.5 g of
intermediate compound 1 (yield = 63 %). Synthesis of
intermediate compound 2 A solution of intermediate
compound 1 (2 g, 0.0086 mol), dimethylamine
hydrochloride (1.4 g, 0.0172 mol) and potassium
carbonate (2.4 g, 0.0174 mol) in acetonitrile (30 ml)
was stirred at 80C for 12 hours. The solvent was
evaporated and the residue (2.8 g) was purified by
column chromatography over silica gel (eluent: CH2C
12/CH3OH/NH4OH; 93/7/0.5; 20-45 mm) yielding 1 g of
intermediate compound 2 as an oil (yield = 49 %).
Synthesis of intermediate compound 3 /zBuLi 1.6M (3.3
ml, 0.0024 mol) was added slowly at -20C under N2 flow
to a solution of diisopropylamine (0.33 ml, 0.0024
mol) in tetrahydrofuran (5 ml). The mixture was
stirred at -20C for 20 minutes, then cooled at -70C. A
solution of intermediate compound 3 of WO 2004/01 1436
( prepared according to A3) (0.6 g, 0.0018 mol) in
tetrahydroiuran (5 ml) was added slowly. The mixture
was stirred at -70C for lh30. A solution of present
intermediate compound 2 (0.54 g, 0.0022 mol)
intetrahydroiuran (5 ml) was added slowly. The mixture
was stirred at -70C for 3 hours, hydrolyzed at -30C
with ice water, and extracted with EtOAc. The organic
layer was separated, dried over MgSO4, filtered, and
the solvent was evaporated. The residue (5.3 g) was
purified by column chromatography over silica gel
(eluent: CH2C 12/CH3OH/NH4OH; 99/1/0. 1; 20-45 mm).
Two fractions were collected and the solvent was
evaporated. Fractions were crystallized separately
from diisopropyether and diethylether yielding 0.04 g
of diastereoisomer A (4 %) and 0.04 g of present
intermediate compound 3 (diastereoisomer B) (4 %).
Synthesis of compound G A solution of intermediate
compound 3 (0.04 g, 0.07 mmol) and methyl iodide (0.01
ml, 0.14 mmol) in acetone (2 ml) was stirred at room
temperature for 2 hours. The solvent was evaporated
and the residue was crystallized from diisopropyether
and acetone yielding 0.047 g of compound G
(diastereoisomer B) (93 %). Synthesis of compounds H
and I A solution of compound 197 of WO 2004/01146 (0.1
5g, 0.257mmol) (prepared according to B7) and methyl
iodide (0.02ml, 0.257mmol) in acetone (3ml) was
stirred at room temperature for 18 hours. The solvent
was evaporated and the residue was crystallized from
diethylether yielding 0.1 54g of compound I
(diastereoisomer A) (83 %, mp=188C). Compound H
(diastereoisomer B) was prepared according to the
above protocol but starting from compound 191 of WO
2004/01 1436 (prepared according to B7). Yield : 0.154
g of compound H (75 %, mp=172C). Synthesis of
compounds K and J A solution of compound 66 of WO
2004/011436 (0.10 g, 0.187 mmol) (prepared according
to Bl) and methyl iodide (0.018 ml, 0.281 mmol) in
acetone (3 ml) was stirred at room temperature for 18
hours. The precipitate was filtered off, washed with
acetone and dried at 70C yielding 0.08 g of compound J
(diastereoisomer B) (53 %, mp=175C).Compound K
(diastereoisomer A) was prepared according to the
above protocol but starting from compound 65 of WO
2004/01 1436 (prepared according to Bl). Yield : 64 %
of compound K (245C). Synthesis of compound L Compound
L was synthesized according to the following scheme
Synthesis of intermediate compound 4 a) Preparation of
intermediate compound 4a Benzenepropanoyl chloride
(0.488 mol) was added dropwise at room temperature to
a solution of 4-bromobenzenamine (0.407 mol) in Et3N
(70 ml) and CH2Cl2 (700 ml) and the mixture was
stirred at room temperature overnight. The mixture was
poured out into water and concentrated NH4OH, and
extracted with CH Cl . The organic layer was dried
(MgSO4), filtered, and the solvent was evaporated. The
residue was crystallized from diethyl ether. The
residue ( 119.67 g) was taken up in CH2Cl2 and washed
with HCl IN. The organic layer was dried (MgSO4),
filtered, and the solvent was evaporated. Yield:
107.67 g of intermediate compound 4a. b) Preparation
of intermediate compound 4b The reaction was carried
out twice. POCl3 (1.225 mol) was added dropwise at 10C
to iV,iV-dimethylformamide(0.525 mol). Then
intermediate compound 4a (0.175 mol) wasadded at room
temperature. The mixture was stirred overnight at 80C,
poured out on ice and extracted with CH2CI2. The
organic layer was dried (MgSO4), filtered, and the
solvent was evaporated. The product was used without
further purification. Yield: 77.62 g (67 %) of
intermediate compound 4b. c) Preparation of
intermediate compound 4c A mixture of intermediate
compound 4b (0.045 mol) and thiourea (0.05 mol) in
ethanol (150 ml) was stirred and refluxed for 8 hours
and then brought to room temperature. A solution of
KOH (0.068 mol) in water (15 ml) was added. The
mixture was stirred and refluxed for 1 hour and poured
out on ice. The precipitate was filtered off, washed
with H2O and dried. Yield: H g (74 %) of intermediate
compound4c. d) Preparation of intermediate compound 4
CH3I (0.037 mol) was added slowly at room temperature
to a mixture of intermediate compound 4c (0.033 mol)
and K2CO3 (0.037 mol) in 2-propanone (150 ml). The
mixture was stirred at room temperature for 8 hours,
poured out into H O and extracted with CH2Cl2. The
organic layer was separated, dried (MgSO4), filtered
and the solvent was evaporated. Yielding: 11.2 g. Part
of this fraction (2 g) was crystallized from diethyl
ether. The precipitate was filtered off and dried.
Yield: 1.45 g (70 %) of intermediate compound 4.
Synthesis of intermediate compound 5 Preparation of
intermediate compound 5 nBuLi 1.6M in hexane (0.0035
mol) was added dropwise at -20C to a solution of
N-(Imethylethyl)- 2-propanamine (0.0035 mol) in
tetrahydrofuran (7ml) under N2 flow. The mixture was
stirred at -20C for 20 minutes, then cooled to -70C. A
solution of intermediate compound 4 (0.003 mol) in
tetrahydrofuran (10 ml) was added. The mixture was
stirred at -70C for 1 hour. A solution of
5-(dimethylamino)-l -phenyl- 1- pentanone
(J.Am.Chem.Soc. 1972, 94(11), 3877-3883) (0.0035 mol)
in tetrahydrofuran(10ml) was added. The mixture was
stirred at -70C for 3 hours. H O was added. The
mixture was extracted with EtOAc. The organic layer
was washed with saturated NaCl, dried (MgSO4),
filtered and the solvent was evaporated. The residue
(2 g) was purified by column chromatography over
silica gel (eluent: CH Cl / CH3OH/NH4OH 94/6/0.3;
15-40 mm). Two fractions were collected and the
solvent was evaporated. Residue 1 was crystallized
from diisopropylether. The precipitate was filtered
off and dried. Yield: (2 %) of intermediate compound 5
(diastereoisomer A). Synthesis of compound L A
solution of intermediate compound 5 (0.27g, 0.49 mmol)
and methyl iodide (0.046 ml, 0.74 mmol) in acetone (5
ml) was stirred at room temperature for 24 hours. The
solvent was evaporated, the residue was taken up in
diisopropylether/ CH Cl , the precipitate was filtered
off, washed with diisopropylether and dried at 70C
yielding 0.17 g of compound L (diastereoisomer A) (51
%, mp=233C). Synthesis of compound U Intermediate
compound 6 (A) Intermediate compound 3 ofWO 2004/01
1436 Compound U (A) Synthesis of intermediate compound
6 nBuLi 1.6M (1.15 ml, 1.83 mmol) was added slowly at
-20C under N2 flow to a solution of diisopropylamine
(0.256 ml, 1.83 mmol) in tetrahydrofuran (4 ml). The
mixture was stirred at -20C for 20 minutes, then
cooled at -70C. A solution of intermediate compound 3
of WO 2004/011436 (0.5 g, 1.52 mmol) in
tetrahydrofuran (5 ml) was added slowly. The mixture
was stirred at -70C for 1 hour. A solution
ofl-phenyl-5-(l-piperidinyl)-l-pentanone (0.45 g, 1.83
mmol) in tetrahydrofuran (5 ml) was added slowly. The
mixture was stirred at -70C for 1.5 hours, hydrolyzed
at -70C with water, and extracted with EtOAc. The
organic layer was separated, washed with brine, dried
over MgSO4, filtered, and the solvent was evaporated.
The residue (0.9 g) was purified by column
chromatography over silica gel (eluent: CH2C
12/CH3OH/NH4OH; 97/3/0.1; kromasil l Omm). Two
fractions were collected and the solvent was
evaporated. The first product fraction yielded
intermediate compound 6 (A). Yield: 0.085 g of
intermediate compound 6 (diastereoisomer A) (10 %,
mp=129C). The second product fraction was crystallized
from diisopropylether to give diastereoisomer B (yield
= 6 %, mp=166C). Synthesis of compound U A solution of
intermediate compound 6 (A) (0.020 g, 0.035 mmol) and
methyl iodide (0.0032 ml, 0.052 mmol) in acetone (2
ml) was stirred at room temperature for 24 hours. The
precipitate was filtered off, washed with diethylether
and dried at 60C. Yield: 0.014g of compound U
(diastereoisomer A) (55%, mp=170C). Synthesis of
compounds R and S A solution of compound 126 of WO
2004/01 1436 (0.2 g, 0.3 mmol) and methyl iodide
(0.0558 g, 0.3 mmol) in acetone (5 ml) was stirred at
room temperature for 24 hours. The mixture was
evaporated till dryness and then crystallized from
diisopropylether and acetone. Yielding : 0.147 g of
compound R (B) (95 %, mp=224C). Compound S
(diastereoisomer A) was prepared according to the
above protocol but starting from compound 125 of WO
2004/01 1436. Yield : 0.069 g of compound S (65 %,
mp=214C). Synthesis of compounds M, N, O, P, Q and T
Compound M (A) was prepared according to the protocol
of compound R but starting from compound 24 of WO
2004/01 1436. Yield: 0.025 g of compound M (A) (43 %).
Compound N (B) was prepared according to the protocol
of compound R but starting from compound 37 of WO
2004/01 1436. Yield: 0.048 g of compound N (B) (85
%).Compound O (B) was prepared according to the
protocol of compound R but starting from compound 39
of WO 2004/01 1436. Yield: 0.043 g of compound O (B)
(75 %). Compound P (B) was prepared according to the
protocol of compound R but starting from compound 50
of WO 2004/01 1436. Yield: 0.032 g of compound P (B)
(56 %). Compound Q (A) was prepared according to the
protocol of compound R but starting from compound 45
of WO 2004/01 1436. Yield: 0.149 g of compound Q (A)
(91 %). Compound T (A) was prepared according to the
protocol of compound R but starting from compound 32
of WO 2004/01 1436. Yield: 0.038 g of compound T (A)
(66 %). Tables 1 and 2 list compounds of formula (Ia)
or (Ib) according to the present invention. Table
1:CYCLIC ANILINO - PYRIDINOTRIAZINES Glycogen synthase
kinase-3 (GSK-3) is a serine/threonine protein kinase
first discovered as one of a number of kinases capable
of phosphorylating and inactivating glycogen synthase,
the regulatory enzyme of glycogen synthesis in mammals
(Embi. et al., Eur.J.Biochem., 107, 519-527 (1980)).
Existing in two isoforms, GSK-3a and GSK-3b, GSK-3
phosphorylates a wide variety of proteins in vitro.
The diversity of these proteins suggests a role for
GSK-3 in the control of cellular metabolism, growth
and development. Type I diabetes is characterized by a
lack of insulin resulting from the destruction of
insulin producing cells in the pancreas. Type II
diabetes is characterized by defective insulin
secretion and action. The binding of insulin to its
receptor initiates a cascade of events resulting in
the phosphorylation and inhibition of GSK-3,
contributing to the insulin-induced stimulation of
glycogen and protein synthesis. Inhibitors of GSK-3
have been shown to mimick the actions of insulin
(Coghlan et al., Chem.Biol., 7, 793- 803, (2000)),
including the ability to lower blood glucose levels in
vivo (Norman, Drug NewsPerspect., 14, 242-247 (2001)).
These recent discoveries suggest that inhibitors of
GSK-3 have a potential in the treatment of diabetes.
Alzheimer's disease is characterized by the
micro-tubule-associated protein Tau existing in an
abnormally hyperphosphorylated state (Cohen and Frame,
Nature Reviews: Molecular Cell Biology, 2, 769-776
(October 2001)). GSK-3 phosphorylates many of the
hyperphosphorylated sites on Tau in vitro, preventing
it from binding to microtubules, making it available
to undergo the aberrant filament assembly that may
underlie the neuronal degradation observed in
Alzheimer's disease and other neurological disorders.
Inhibitors of GSK-3, such as insulin and lithium ions,
have been shown to induce a partial dephosphorylation
of Tau in neuronal cells (Cross et al., J.Neurochem.,
77, 94- 102 (2001)). These discoveries suggest that
the inhibitors of GSK-3 have a potential role in the
treatment of neurodegenerative disorders such as
Alzheimer's disease. Hair growth is controlled by the
Wnt signalling pathway, in particular Wnt-3. In
tissue-culture model systems of the skin, the
expression of non-degradable mutants of b-catenin
leads to a dramatic increase in the population of
putative stem cells, which have greater proliferative
potential. This population of stem cells expresses a
higherlevel of non-cadherin associated b-catenin,
which may contribute to their higher proliferative
potential. Moreover, transgenic mice overexpressing a
truncated b-catenin in the skin undergo de novo
hair-follicle morphogenesis, which normally is only
established during embryogenesis. For b-catenin it is
known that it is phosphorylated by GSK-3, hence the
ectopic application of GSK-3 inhibitors may therefore
be therapeutically useful in the treatment of baldness
and in restoring hair growth following
chemotherapy-induced alopecia. One of the other
proteins regulated by GSK-3b phosphorylation is the
signalling protein NF-kB. Studies on fibroblasts from
GSK-3b knockout mouse indicate that inhibition of
GSK-3 maybe useful in treating inflammatory disorders
or diseases throught the negative regulation of NF-kB
activity. These diseases include autoimmune diseases
and inflammatory diseases such as allergies and
asthma, multiple sclerosis (MS), rheumatoid arthritis
(RA), arteriosclerosis, arthritis or Inflammatory
Bowel Disease (IBD). Where GSK-3 was originally
identified as a proline-directed serine/threonine
kinase that phosphorylates glycogen synthase, it has
now been demonstrated that GSK-3 phosphorylates
numerous proteins in vitro such as the type- 11
subunit of cAMPdependent protein kinase, the G-subunit
of phosphatase- 1, ATP-citrate lyase, acetyl coenzyme
A carboxylase, myelin basic protein, a
microtubule-associated protein, a neurofilament
protein, an N-CAM cell adhesion molecule, nerve growth
factor receptor, c-Jun transcription factor, JunD
transcription factor, c-Myb transcription factor,
c-Myc transcription factor, L-Myc transcription
factor, Tau protein and b- catenin. This diversity of
proteins which may be phosphorylated by GSK-3 implies
that GSK-3 is implicated in numerous metabolic and
regulatory processes in cells. GSK-3 inhibitors may
therefore be useful in the prevention or treatment of
diseases mediated through GSK-3 activity such as
bipolar disorder (in particular manic depression),
diabetes, Alzheimer's disease, leukopenia, FTDP-17
(Fronto-temporal dementia associated with Parkinson's
disease), cortico-basal degeneration, progressive
supranuclear palsy, multiple system atrophy, Pick's
disease,Niemann Pick's disease type C, Dementia
Pugilistica, dementia with tangles only, dementia with
tangles and calcification, Downs syndrome, myotonic
dystrophy, Parkinsonism-dementia complex of Guam, aids
related dementia, Postencephalic Parkinsonism, prion
diseases with tangles, subacute sclerosing
panencephalitis, frontal lobe degeneration (FLD),
argyrophilic grains disease, subacutesclerotizing
panencephalitis (SSPE) (late complication of viral
infections in the central nervous system),
inflammatory diseases,depression, cancer,
dermatological disorders such as baldness,
neuroprotection, schizophrenia, pain, in particular
neuropathic pain. GSK3 inhibitors can also be used to
inhibit sperm motility and can therefore be used as
male contraceptives. In particular, the compounds of
the present invention are useful in the prevention or
treatment of Alzheimer's disease; diabetes, in
particular type 2 diabetes (non insulin dependent
diabetes); bipolar disorder ; cancer ; pain, in
particular neuropathic pain ; depression ;
inflammatory diseases including allergies and asthma,
MS, RA, arteriosclerosis, arthritis or IBD. More in
particular, the compounds of the present invention are
useful in the prevention or treatment of diabetes, in
particular type 2 diabetes (non insulin dependent
diabetes); pain, in particular neuropathic pain;
depression ; inflammatory diseases including MS, RA or
IBD. This invention relates to
anilino-(pyridino)triazine derived macrocycles of
formula (I) that have been found to have kinase
inhibitory activity and will for example, be of value
in the treatment of cell proliferation related
disorders including cancer, psoriasis, benign
prostatic hypertrophy, arteriosclerosis and
restenosis. In particular, the compounds of the
present invention were found to have an GSK3
inhibitory activity and are accordingly useful in
methods of treatment of the human or animal body, for
example in the manufacture of medicaments for use in
the prevention or treatment of diseases mediated
through GSK-3 activity supra. The invention also
relates to processes for the manufacture of said
anilino-(pyridino)triazine derivatives, to
pharmaceutical compositions containing them and to
their use in the manufacture of medicaments of use in
the prevention or treatment of diseases mediated
through GSK-3 activity .This invention concerns
compounds of formula (I) the TV-oxide forms, the
pharmaceutically acceptable addition salts and the
stereochemical^ isomeric forms thereof, wherein m
represents an integer from 1 to 4; n represents an
integer from 1 to 4; Z represents N or C; Y represents
-NR C ealkyl-CO-NR 4-, -CM alkyl-NR 9-C alkyl-,
Ci-6alkyl-CO-Het 10-, -Het p -CO-Ci. 6alkyl-, -Het
12-Ci -6alkyl-, -CO-Het 13-Ci-6alkyl-, -CO-NR
10-Ci.6alkyl-, -Het'-Ci-ealkyl-CO-NR 5-, or
-Het2-CO-NR 6- wherein the -Ci. 6alkyl-linker in -NR
2-Ci-6alkyl-CO-NR 4- or -Het'-Ci-ealkyl-CO-NR 5- is
optionally substituted with one or where possible two
or more substituents selected from hydroxy, methoxy,
aminocarbonyl, halo, phenyl, indolyl, methylsulfide,
thiol, hydroxyphenyl, cyanophenyl, amino and
hydroxycarbonyl; X1 represents a direct bond,
Ci-4alkyl, Ci-4alkyloxy-, Ci-4alkyl-CO-,C 2-4alkenyl,
C2-4alkynyl, or or C2-4alkenyl is optionally
substituted with one or where possible two or more
halo substituents; X represents a direct bond,
Ci-4alkyl, Ci-4alkyl-CO-, C2-4alkenyl, C2-4alkynyl, or
Ci-4alkyl-NR 7-, wherein said Ci-4alkyl or C2-4alkenyl
is optionally substituted with one or where possible
two or more halo substituents; R1 and R8 each
independently represent hydrogen, Het 14 , cyano,
halo, hydroxy, Ci-6alkoxy-, Ci-6alkyl-, mono- or
di(Ci-4alkyl)amino-carbonyl-, mono- or di(Ci
-4alkyl)amino-sulfonyl, Ci-6alkoxy- substituted with
halo or R1 represents Ci-6alkyl substituted with one
or where possible two or more substituents selected
from hydroxy or halo; R2 and R9 each independently
represents hydrogen, C2-4alkenyl, Het3, Het4-Ci
-4alkyl-, Het5-Ci -4alkylcarbonyl-, mono-or di(Ci
-4alkyl)amino-Ci. 4alkylcarbonyl- or phenyl optionally
substituted with one or where possible two or more
substituents selected from hydrogen, hydroxy, amino or
Ci^alkyloxy-; R3 and R7 each independently represent
hydrogen, Ci-4alkyl, Het6, Het7-Ci.4alkyl-, C2
4alkenylcarbonyl- optionally substituted with
Het8-Ci-4alkylaminocarbonyl-, C2.4alkenylsulfonyl-,
Ci^alkyloxyCi^alkyl- or phenyl optionally substituted
with one or where possible two or more substituents
selected from hydrogen, hydroxy, amino or
Ci-4alkyloxy-; R4, R5, R6 and R10 each independently
represent hydrogen or Ci^alkyl optionally substituted
with hydroxy, Het9 or Ci^alkyloxy; Het1 and Het2 each
independently represent a heterocycle selected from
pyrrolidinyl, piperidinyl, piperazinyl, pyridinyl,
pyrimidinyl, pyrazinyl, imidazolidinyl or
pyrazolidinyl wherein said Het and Het are optionally
substituted with amino, hydroxy, C1.4a.kyl, hydroxy-Ci
-4alkyl-, phenyl, phenyl-Ci -4alkyl-,
Ci-4alkyl-oxy-Ci-4alkyl- mono- or di(Ci -4alkyl)amino-
or amino-carbonyl-; Het3 and Het6 each independently
represent a heterocycle selected from pyrrolidinyl or
piperidinyl wherein said Het3 and Het6 are optionally
substituted with one or where possible two or more
substituents selected from Ci^alkyl, C3-6cycloalkyl,
hydroxy-C]-4alkyl-, or polyhydroxy-Ci -4alkyl-; Het4,
Het7 and Het9 each independently represent a
heterocycle selected from morpholinyl, pyrrolidinyl,
piperazinyl or piperidinyl wherein said Het4, Het7 and



Het9 are optionally substituted with one or where
possible two or more substituents selected from
Ci-4alkyl, C3-6cycloalkyl, hydroxy-Ci -4alkyl-,
Ci^alkyloxyCi^alkyl or polyhydroxy-Ci -4alkyl-; Het5
represents a heterocycle selected from morpholinyl,
pyrrolidinyl, piperazinyl or piperidinyl wherein said
Het5 is optionally substituted with one or where
possible two or more substituents selected from
Ci-4alkyl, C3-6cycloalkyl, hydroxy-Ci. 4alkyl-,
Ci^alkyloxyCi^alkyl or polyhydroxy-Ci -4alkyl-; Het10
, Het1 1 and Het13 each independently represent a
heterocycle selected from pyrrolidinyl, piperidinyl,
piperazinyl, pyridinyl, pyrimidinyl, pyrazinyl,
imidazolidinyl or pyrazolidinyl wherein said Het10 ,
Het1 1 and Het13 are optionally substituted with
amino, hydroxy, Ci-4alkyl, hydroxy-Ci^alkyl-, phenyl,
phenyl-Ci-4alkyl-, Ci-4alkyl-oxy-Ci-4alkyl-,
amino-carbonyl- or mono- or di(Ci-4alkyl)amino-; Het12
represents a heterocycle selected from pyrrolidinyl,
piperidinyl, piperazinyl, pyridinyl, pyrimidinyl,
pyrazinyl, imidazolidinyl or pyrazolidinyl wherein
said Het12 is optionally substituted with amino,
hydroxy, Ci-4alkyl, hydroxy-Ci -4alkyl-, phenyl,
phenyl-Ci -4alkyl-, Ci-4alkyl-oxy-Ci-4alkyl-; mono- or
di(Ci-4alkyl)amino- or amino-carbonyl-;Het14
represents a heterocycle selected from morpholinyl;
pyrrolidinyl; piperazinyl; imidazolyl; pyrrolyl;
2,3,4-triazapyrrolyl; 1,2,3-triazolyl; pyrazolyl; or
piperidinyl wherein said Het14 is optionally
substituted with one or where possible two or more
substituents selected from C3-6cycloalkyl, hydroxy-Ci
-4alkyl-, C alkyloxyC alkyl or polyhydroxy-Ci^alkyl-;
in particular Het 14 represents a heterocycle selected
from morpholinyl; pyrrolidinyl; pyrrolyl;
2,3,4-triazapyrrolyl; piperazinyl or piperidinyl
wherein said Het14 is optionally substituted with one
or where possible two or more substituents selected
from Ci-4alkyl, C3-6cycloalkyl, hydroxy-CMalkyl-,
Ci-4alkyloxyCi-4alkyl or polyhydroxy-Ci -4alkyl-; more
I particular Het14 represents a heterocycle selected
from morpholinyl; pyrrolidinyl; piperazinyl or
piperidinyl wherein said Het14 is optionally
substituted with one or where possible two or more
substituents selected from C^alkyl, C3-6cycloalkyl,
hydroxy-Ci -4alkyl-, As used in the foregoing
definitions and hereinafter, - halo is generic to
fluoro, chloro, bromo and iodo; - C alkyl defines
straight and branched chain saturated hydrocarbon
radicals having from 1 to 4 carbon atoms such as, for
example, methyl, ethyl, propyl, butyl, 1-methylethyl,
2-methylpropyl, 2,2-dimethylethyl and the like; -
C,.6alkyl is meant to include Ci-5alkyl and the higher
homologies thereof having 6 carbon atoms such as, for
example hexyl, 1,2-dimethylbutyl, 2-methylpentyl and
the like; - C2-4alkenyl defines straight and branched
chain hydrocarbon radicals containing one double bond
and having from 2 to 4 carbon atoms such as, for
example vinyl, 2-propenyl, 3-butenyl, 2-butenyl and
the like; - C2-6alkynyl defines straight and branched
chain hydrocarbon radicals containing one triple bond
and having from 2 to 6 carbon atoms such as, for
example, ethynyl, 2-propynyl, 3-butynyl, 2-butynyl,
2-pentynyl, 3-pentynyl, 3-methyl-2-butynyl, 3-hexynyl
and the like; - C3-6cycloalkyl is generic to
cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl; -
Ci-4alkyloxy defines straight or branched saturated
hydrocarbon radicals such as methoxy, ethoxy,
propyloxy, butyloxy, 1-methylethyloxy,
2-methylpropyloxy and the like; - Ci- alkyloxy is
meant to include Ci-4alkyloxy and the higher
homologues such as methoxy,. ethoxy, propyloxy,
butyloxy, 1-methylethyloxy, 2-methylpropyloxy and the
like;- polyhydroxy-C 1-4alkyl is generic to a C^alkyl
as defined hereinbefore, having two, three or were
possible more hydroxy substituents, such as for
example trihydr oxymethyl ; - polyhalo-d^alkyl is
generic to a C^alkyl as defined hereinbefore, having
two, three or were possible more halo substituents,
such as for example trifluoromethyl; The heterocycles
as mentioned in the above definitions and hereinafter,
are meant to include all possible isomeric forms
thereof, for instance pyrrolyl also includes
2H-pyrrolyl; triazolyl includes 1,2,4-triazolyl and
1,3,4-triazolyl; oxadiazolyl includes
1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl,
1,2,5-oxadiazolyl and 1,3,4-oxadiazolyl; thiadiazolyl
includes 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl,
1,2,5-thiadiazolyl and 1,3,4-thiadiazolyl; pyranyl
includes 2H-pyranyl and 4H-pyranyl. Further, the
heterocycles as mentioned in the above definitions and
hereinafter may be attached to the remainder of the
molecule of formula (I) through any ring carbon or
heteroatom as appropriate. Thus, for example, when the
heterocycle is imidazolyl, it may be a 1-imidazolyl,
2-imidazolyl, 3-imidazolyl, 4-imidazolyl and
5-imidazolyl; when it is thiazolyl, it may be
2-thiazolyl, 4-thiazolyl and 5-thiazolyl; when it is
triazolyl, it may be 1,2,4-triazol-l-yl,
l,2,4-triazol-3-yl, 1,2,4-triazol-5-yl, 1,3,4-triazol-
1-yl and l,3,4-triazol-2-yl; when it is
benzothiazolyl, it may be 2-benzothiazolyl,
4-benzothiazolyl, 5-benzothiazolyl, 6-benzothiazolyl
and 7-benzothiazolyl. The pharmaceutically acceptable
addition salts as mentioned hereinabove are meant to
comprise the therapeutically active non-toxic acid
addition salt forms that the compounds of formula (I)
are able to form. The latter can conveniently be
obtained by treating the base form with such
appropriate acid. Appropriate acids comprise, for
example, inorganic acids such as hydrohalic acids,
e.g. hydrochloric or hydrobromic acid; sulfuric;
nitric; phosphoric and the like acids; or organic
acids such as, for example, acetic, propanoic,
hydroxyacetic, trifluoroacetic, lactic, pyruvic,
oxalic, malonic, succinic (i.e. butane-dioic acid),
maleic, fumaric, malic, tartaric, citric,
methanesulfonic, ethanesulfonic, benzenesulfonic,
p-toluenesulfonic, cyclamic, salicylic,
^-aminosalicylic, pamoic and the like acids. The
pharmaceutically acceptable addition salts as
mentioned hereinabove are meant to comprise the
therapeutically active non-toxic base addition salt
forms which the compounds of formula (I) are able to
form. Examples of such base addition salt forms are,
for example, the sodium, potassium, calcium salts, and
also the salts with pharmaceutically acceptable amines
such as, for example, ammonia, alkylamines,
benzathine, iV-methyl-D-glucamine, hydrabamine, amino
acids, e.g. arginine, lysine.Conversely said salt
forms can be converted by treatment with an
appropriate base or acid into the free acid or base
form. The term addition salt as used hereinabove also
comprises the solvates which the compounds of formula
(I) as well as the salts thereof, are able to form.
Such solvates are for example hydrates, alcoholates
and the like. The term stereochemically isomeric forms
as used hereinbefore defines the possible different
isomeric as well as conformational forms which the
compounds of formula (I) may possess. Unless otherwise
mentioned or indicated, the chemical designation of
compounds denotes the mixture of all possible
stereochemically and conformationally isomeric forms,
said mixtures containing all diastereomers,
enantiomers and/or conformers of the basic molecular
structure. All stereochemically isomeric forms of the
compounds of formula (I) both in pure form or in
admixture with each other are intended to be embraced
within the scope of the present invention. Some of the
compounds of formula (I) may also exist in their
tautomeric forms. Such forms although not explicitly
indicated in the above formula are intended to be
included within the scope of the present invention.
The TV-oxide forms of the compounds of formula (I) are
meant to comprise those compounds of formula (I)
wherein one or several nitrogen atoms are oxidized to
the so-called TV-oxide. A first group of compounds
according to the present invention consists of those
compounds of formula (I) wherein one or more of the
following restrictions apply; m represents an integer
from 1 to 4; n represents an integer from 1 to 4; Z
represents N or C; Y represents -NR 2-Ci -6alkyl-CO-NR
4-, -Het'-d^alkyl-CO-NR 5-, or -Het2-CO-NR 6- wherein
the -Ci -6alkyl-linker in -NR 2-CI-6alkyl-CO-NR 4- or
-Het'-Ci- alkyl-CO-NR 5- is optionally substituted
with one or where possible two or more substituents
selected from hydroxy, halo, phenyl, indolyl,
methylsulfide, thiol, hydroxyphenyl, amino and hydroxy
carbonyl; X1 represents a direct bond, C2-4alkenyl,
C2-4alkynyl, or C1-4alkyl-NR 3-, wherein said
C1-4alkyl or C2-4alkenyl is optionally substituted
with one or where possible two or more halo
substituents;X represents a direct bond, Ci-4alkyl,
C2-4alkenyl, C2-4alkynyl, or C^alkyl-NR -, wherein
said Ci^alkyl or C2-4alkenyl is optionally substituted
with one or where possible two or more halo
substituents; R1 and R8 each independently represent
hydrogen, cyano, halo, hydroxy, Ci-6alkoxy-,
Ci-6alkyl-, mono- or di(Ci -4alkyl)amino-carbonyl-,
mono- or di(Ci-4alkyl)amino-sulfonyl, Ci-6alkoxy-
substituted with halo or R1 represents Ci. alkyl
substituted with one or where possible two or more
substituents selected from hydroxy or halo; R2
represents hydrogen, Het3, Het4-Ci-4alkyl-,
Het5-Ci-4alkylcarbonyl-, mono-or
di(Ci-4alkyl)amino-Ci-4alkyl-carbonyl- or phenyl
optionally substituted with one or where possible two
or more substituents selected from hydrogen, hydroxy,
amino or Ci-4alkyloxy-; R3 and R7 each independently
represent hydrogen, Ci^alkyl, Het6, Het7-Ci-4alkyl-,
C2-4alkenylcarbonyl- optionally substituted with
Het8-Ci -4alkylaminocarbonyl-, C2-4alkenylsulfonyl-, C
alkyloxyCi^alkyl- or phenyl optionally substituted
with one or where possible two or more substituents
selected from hydrogen, hydroxy, amino or
Ci-4alkyloxy-; R4, R5 and R6 each independently
represent hydrogen or optionally substituted with
hydroxy, Het9 or Ci^alkyloxy; Het1 and Het2 each
independently represent a heterocycle selected from
pyrrolidinyl, piperidinyl, piperazinyl, pyridinyl,
pyrimidinyl, pyrazinyl, imidazolidinyl or
pyrazolidinyl wherein said Het1 is optionally
substituted with amino, hydroxy, Ci-4alkyl,
hydroxy-Ci^alkyl-, phenyl, phenyl-C^alkyl-,
Ci-4alkyl-oxy-Ci-4alkyl- mono- or di(Ci -4alkyl)amino-
or amino-carbonyl-; Het3, Het6 and Het9 each
independently represent a heterocycle selected from
morpholinyl, pyrrolidinyl, piperazinyl or piperidinyl
wherein said Het3, Het6 and Het9 are optionally
substituted with one or where possible two or more
substituents selected from Ci-4alkyl, C3-6cycloalkyl,
hydroxy-Ci -4allkyl-, Ci-4alkyloxyCi-4alkyl or
polyhydroxy-Ci^alkyl-; Het4 and Het7 each
independently represent a heterocycle selected from
morpholinyl, pyrrolidinyl, piperazinyl or piperidinyl
wherein said Het4 and Het7 are optionally substituted
with one or where possible two or more substituents
selected from Ci-4alkyl, C3-6cycloalkyl, hydroxy-Ci
-4alkyl-, Ci^alkyloxyCi^alkyl or polyhydroxy-C
i-4alkyl-; Het5 represents a heterocycle selected from
morpholinyl, pyrrolidinyl, piperazinyl or piperidinyl
wherein said heterocycle is optionally substituted
with one or where possible two or more substituents
selected from Ci-4alkyl, C3-6cycloalkyl, hydroxy-C
1-4alkyl-, or polyhydroxy-C _4alkyl-.A second group of
compounds according to the present invention consists
of those compounds of formula (I) wherein one or more
of the following restrictions apply; m represents 1; n
represents 1; Z represents N or C, in particular N; Y
represents -NR^d-ealkyl-CO-NR 4-, -Ci-4alkyl-NR9-CM
alkyl-, Ci-6alkyl-CO-Het10-, -Hetu -CO-Ci-6alkyl-,
-Het12-C, -6alkyl-, -CO-Het13-Ci^alkyl-, -CO-NR10-Ci
-6alkyl-, -Het'-Ci-ealkyl-CO-NR 5-, -Het2-CO-NR6-
wherein the -Ci -6alkyl-linker in-NR 2-Ci
-6alkyl-CO-NR4- or -Het'-Ci.ealkyl-CO-NR 5- is
optionally substituted with one or where possible two
or more substituents selected from hydroxy, methoxy,
aminocarbonyl, halo, cyanophenyl and phenyl; X1
represents a direct bond, -C alky!-, or Ci-4alkyl-NR3;
X2 represents a direct bond, Ci-4alkyl, Ci-4alkyloxy-,
C alkyl-CO-, C2-4alkenyl, C2-4alkynyl or
Ci-4alkyl-NR7- wherein said C2-4alkenyl is optionally
substituted with one or where possible two or more
halo substituents; R1 represents hydrogen, Het14 or
halo; R2 represents hydrogen, Ci-4alkyl, C2-4alkenyl
or Het4-Ci-4alkyl-; R3 and R7 each independently
represent hydrogen or Ci-4alkyl; R represents
hydrogen; R9 represents hydrogen or Ci-4alkyl; in
particular R9 represents, hydrogen, methyl, ethyl or
isopropyl; mor in particular hydrogen, methyl or
ethyl; R4, R5, R6 and R10 each independently represent
hydrogen or Ci-4alkyl; Het1 and Het2 each
independently represent pyrrolidinyl, piperidinyl or
piperazinyl wherein said Het1 or Het2 is optionally
substituted with hydroxy; in particular Het1
represents pyrrolidinyl or piperazinyl and Het2
represents piperidinyl, piperazinyl or pyrrolidinyl
wherein said pyrrolidinyl is optionaly susbtituted
with hydroxy; Het4 represents piperazinyl optionally
substituted with Het10, Het1 1 , Het12 and Het13 each
independently represent pyrrolidinyl, piperidinyl or
piperazinyl wherein said Het10 , Het1 1, Het12 and
Het13 are optionally susbtituted with hydroxy; in
particular Het10 , Het1 1, Het12 and Het13 represent
piperazinyl; Het14 represents morpholinyl;
pyrrolidinyl; pyrrolyl; 1,2,3-triazolyl; 2,3,4-
triazapyrrolyl; piperidinyl or piperazinyl wherein
said Het14 is optionally substituted with Ci-4alkyl;
in particular Het14 represents morpholinyl;
pyrrolidinyl; piperidinyl or piperazinyl; more in
particular Het14 represents morpholinyl. A third group
of compounds according to the present invention
consists of those compounds of formula (I) wherein one
or more of the following restrictions apply; m
represents 1; n represents 1; Z represents N or C, in
particular N;Y represents -NR^Ci.ealkyl-CO-NR 4 -,
-Het'-Ci.ealkyl-CO-NR 5-, -Het 2-CO-NR 6- wherein the
-C^aHcyl-linker in -NR 2-Ci -6alkyl-CO-NR 4 - or
-Het'-Ci- alkyl-CO-NR 5- is optionally substituted
with one or where possible two or more substituents
selected from hydroxy, halo and phenyl; X 1 represents
-Ci^alkyl- or Ci^alkyl-NR 3 ; X2 represents a C i-4
alkyl, C2-4 alkenyl, C2-4 alkynyl or d^alkyl-NR 7-
wherein said C2-4 alkenyl i s optionally substituted
with one or where possible two or more halo
substituents; R 1 represents hydrogen or halo; R
represents hydrogen; R2 represents hydrogen, C
i-4alkyl, or Het 4-Ci -4 alkyl-; R3 and R7 each
independently represent hydrogen or Ci^alkyl; R , R5
and R each independently represent hydrogen or Het 1
and Het 2 each independently represent pyrrolidinyl,
piperidinyl or piperazinyl wherein said Het 1 or Het 2
i s optionally substituted with hydroxy; Het 4
represents piperazinyl optionally substituted with
Ci^alkyl. A further group o f compounds according to
the present invention consists o f those compounds o f
formula (I) wherein one or more o f the following
restrictions apply; -X 1- represents C i-4 alkyl, in
particular methyl; - X2- represents -Ci^alkyl- or
-Ci^alkyl-NR 7-, in particular propyl, -ethyl-NR 7- or
-propyl-NR 7- ; -Y- represents-NR 2-Ci -6alkyl-CO-NR 4
-, -Het'-Ci-ealkyl-CO-NR 5- or -Het 2-CO-NR 6- and
wherein the -C^aHcyl- linker of-NR 2-Ci -6alkyl-CO-NR
4 - or -Het'-Ci- alkyl-CO-NR 5- is optionally
substituted with one or where possible two or more
substituents selected from hydroxy, halo and phenyl; R
1 represents hydrogen, chloro, fluoro or bromo; R2
represents -Ci -4 alkyl-, in particular ethyl or
methyl; R7 represents hydrogen; R represents hydrogen;
R4 , R 5 and R 6 represent hydrogen; Het 1 i s
selected from piperazinyl or piperidinyl, in
particular -piperazinyl; Het sseelleecctteedd ffrroomm
ppyyrrrroolliiddiinnyyll oorr ppiippeeririddiinnyyll,,
iinn ppaarrttiiccuular pyrrolidinyl wherein said
pyrrolidinyl i s optionally substituted with hydroxy.
A fourth group o f compounds according to the present
invention consists o f those compounds o f formula (I)
wherein one or more o f the following restrictions
apply; m represents 1; n represents 1; Z represents N
or C , in particular N ;Y represents -NR 2-Ci
-6alkyl-CO-NR4-, -Hetp -CO-Ci-6alkyl-,
-CO-Het13-Ci-6alkyl-, -CO-NR10-Ci -6alkyl-,
-Het'-Ci^alkyl-CO-NR 5-, or -Het2-CO-NR6- wherein the
-C, -6alkyl-linker in -NR 2-Ci -6alkyl-CO-NR4- or
-Het'-Ci.ealkyl-CO-NR 5- is optionally substituted
with hydroxy; X1 represents -Ci^alkyl-, Ci_4alkyloxy-
or Ci-4alkyl-NR3; X represents a direct bond,
Ci_4alkyl, Ci-4alkyloxy or Ci_4alkyl-NR -; R1
represents hydrogen or halo; R8 represents hydrogen or
halo; R2 represents hydrogen, or Het4-Ci -4alkyl-; R3
and R7 each independently represent hydrogen or
Ci-4alkyl; R4, R5, R6 and R10 each independently
represent hydrogen or Het1 and Het2 each independently
represent pyrrolidinyl, piperidinyl or piperazinyl
wherein said Het1 or Het2 is optionally substituted
with hydroxy; Het4 represents piperazinyl optionally
substituted with Het1' represents piperidinyl or
piperazinyl; in particular piperazinyl; Het13
represents piperidnyl or piperazinyl; in particular
piperazinyl. It is also an object of the present
invention to provide those compounds of formula (I)
wherein one or more of the following restrictions
apply; m represents 1; n represents 1; Z represents N
or C; Y represents -CM alkyl-NR'-CMalkyl-, -NR2-Ci
-6alkyl-CO-NR4-, -Het'-Ci-ealkyl-CO-NR 5- or
Het2-CO-NR6- wherein the C,-6alkyl linker in -Y- is
optionally substituted with one or where possible two
or more substituents selected from hydroxy, halo or
phenyl; X1 represents Ci-4alkyl or Ci^alkyloxy-; in
particular ethyl or ethoxy; X2 represents Ci-4alkyl,
Ci-4alkyloxy, in particular propyl, -NR7-ethyl- or
NR7-proryl-; R1 represents hydrogen, chloro, fluoro or
bromo; R2 represents hydrogen, Ci-4alkyl or
C2-4alkenyl; R4 represents hydrogen; R5 represents
hydrogen or Ci-4alkyl; R6 represents hydrogen or
Ci^alkyl; R7 represents hydrogen or Ci-4alkyl; R8
represents hydrogen, chloro, fluoro or bromo; R9
represents hydrogen or Ci-4alkyl; Het1 represents
piperazinyl or piperidinyl; Het2 represents
pyrrolidinyl, piperidinyl or piperazinyl wherein said
Het2 is optionally substituted with hydroxy.In a
further embodiment of the present invention the
compounds of formula (I) are selected from the group
consisting of;
14-methyl-3,5,7,14,17,22,27-heptaazatetracyclo[19.3.1.
1~2,6~.l~8,12~]heptacosal(
25),2(27),3,5,8(26),9,ll,21,23-nonaen-19-yn-16-one;
(19Z)-19-chloro-14-methyl-3,5,7,14,17,22,27-
heptaazatetracyclo[l 9.3.1. l~2,6~.l~8,12~]heptacosa-
1(25),2(27),3,5,8(26),9, 11,1 9,21 ,23-decaen-l 6-one;
14-methyl-3,5,7,14,17,22,27-he
rtaazatetracyclo[19.3.1.1~2,6~.l~8,12~]he rtacosal(
25),2(27),3,5,8(26),9,ll,21,23-nonaen-16-one;
l,8,10,12,17,22,26,32-octaazapentacyclo[24.2.2.1~3,7~.
l~9,13~.l~14,18~]tritriaconta-
3(33),4,6,9(32),10,12,14(31),15,17-nonaen-23-one;
1,8,10,12,17,22,25,3
l-octaazapentacyclo[23.2.2.1~3,7~.l~9,13~.l~14,18~]dot
riaconta-
3(32),4,6,9(31),10,12,14(30),15,17-nonaen-23-one;
17-methyl-3,5,7,14,17,22,27-heptaazatetracyclo[19.3.1.
1~2,6~.l~8,12~]heptacosal( 25),2(27),3,5,8(26),9,l
l,21,23-nonaen-15-one; 18-methyl-3 ,5,7, 15,18,23
,28-heptaazatetracyclo[20.3 .1.1 ~2,6~. 1-8,1
2~]octacosal( 26),2(28),3,5,8(27),9,l l,22,24-nonaen-l
6-one;
14-methyl-3,5,7,14,17,20,22,27-octaazatetracyclo[19.3.
1.1~2,6~.l~8,12~]he rtacosa- 1(25),2(27),3,5,8(26),9,1
1,21,23-nonaen-l 6-one;
14-methyl-3,5,7,14,17,21,23,28-octaazatetracyclo[20.3.
1.1~2,6~.l~8,12~]octacosa- 1(26),2(28),3,5,8(27),9,
11,22,24-nonaen-l 6-one;
18-ethyl-3,5,7,15,18,23,28-heptaazatetracyclo[20.3.1.1
~2,6~.l~8,12~]octacosal( 26),2(28),3,5,8(27),9,l
l,22,24-nonaen-16-one; 5-chloro-l,8,10,12,17,22,30-
heptaazapentacyclo .l .l .l - ^hentriaconta-
3(31),4,6,9(30),10,12,14(29),15,17-nonaen-23-one;
5-chloro-l,8,10,12,17,22,25,31-
octaazapentacyclo[23.2.2.1~3,7~.l~9,13~.l~14,18~]dotri
aconta-
3(32),4,6,9(31),10,12,14(30),15,17-nonaen-23-one;
10-chloro-14-methyl-3,5,7,14,17,22,27-
heptaazatetracyclo[19.3.1.1~2,6~.l~8,12~]heptacosa-l(2
5),2(27),3,5,8(26),9,l 1,21,23- nonaen-1 6-one;
10-chloro-14-ethyl-3,5,7,14,17,22,27-
heptaazatetracyclo[19.3.1.1~2,6~.l~8,12~]heptacosa-l(2
5),2(27),3,5,8(26),9,l 1,21,23- nonaen-1 6-one;
22-oxa-3,5,7,14,19,31-
hexaazapentacyclo[21.2.2.2~14,17~.l~2,6~.l~8,12~]hentr
iaconta- 2,4,6(31),8,10,12(30),23,25,26-nonaen-18-one;
13-oxa-3,5,7,16,21,26-hexaazatetracyclo[18.3.1.1~2,6~.
l~8,12~]hexacosa- 1(24),2,4,6(26),8,
10,12(25),20,22-nonaen-l 5-one;
13-oxa-3,5,7,16,19,22,27-heptaazatetracyclo[19.3.1.1~2
,6~.l~8,12~]heptacosa- 1(25),2,4,6(27),8, 10,12(26),21
,23-nonaen- 17-one, 19-methyl-; 1,5,10,12,14,21,24,30-
octaazapentacyclo[22.2.2. 1~4,8~. 1-9,1 3~. 1-1
5,19~]hentriaconta- 4,6,8(31),9,l
l,13(30),15,17,19(29)-nonaen-23-one, 21-methyl-;
21-oxa-l,6,l 1,13,15,24,30-
heptaazapentacyclo[22.2.2.1~5,9~.l~10,14~.l~16,20~]hen
triaconta- 5,7,9(3 1),10,12,14(30),
16,18,20(29)-nonaen-23-one;
13,9-metheno-19,15-nitrilo-14H-pyrido[3,2-g][l,3,5,9,1
2,15]hexaazacycloheneicosin- 5(6H)-one,
l,2,3,4,7,8-hexahydro-7-(2-propenyl)-;
l,8,10,12,22,25,31-heptaazapentacyclo[23.2.2.1~3,7~.l~
9,13~.l~14,18~]dotriaconta- 3,5,7(32),9,l
l,13(31),14,16,18(30)-nonaen-23-one, 17-fluoro-;
3,5,7, 14,17,22,27-heptaazatetracyclo[ 19.3. 1.1~2,6~.
1-8, 12~]heptacosa- 1(25),2,4,6(27),8, 10,12(26),2
1,23-nonaen- 16-one, 14-(l -methylethyl)-;
3,5,7,14,17,27-hexaazatetracyclo[19.3.1.1~2,6~.l~8,12~
]heptacosa- 1(25),2,4,6(27),8, 10,12(26),2
1,23-nonaen- 15-one, 22-fluoro- 17-methyl-;
3,5,7,14,17,27-hexaazatetracydo[193.1.1~2,6~.l~8,12~]h
eptacosa- 1(25),2,4,6(27),8, 10,12(26),2 1,23-nonaen-
16-one, 10-chloro-22-fluoro-l 5- (hydroxymethyl)-,
(15S)-;
3,5,7,14,17,21,28-heptaazatetracyclo[20.3.1.1~2,6~.l~8
,12~]octacosa- 1(26),2,4,6(28),8,
10,12(27),22,24-nonaen- 16-one, 15-(phenylmethyl)-, (
15S)-; 11,7-metheno-6,2-nitrilo- IH-1, 3,5, 15,1
8-benzopentaazacycloheneicosin- 17(1 2H)-one,
13,14,15,16,18,19-hexahydro-16-methyl-, (16R)-;
3,5,7,14,17,23,27-heptaazatetracyclo[19.3.1.1~2,6~.l~8
,12~]heptacosal(
25),2,4,6(27),8,10,12(26),21,23-nonaen-16-one; 



l,8,10,12,16,22,25,31-octaazapentacyclo[23.2.2.1~3,7~.
l~9,13~.l~14,18~]dotriaconta- 3,5,7(32),9,l
l,13(31),14,16,18(30)-nonaen-23-one;
3,5,7,14,17,23,27-heptaazatetracyclo[19.3.1.1~2,6~.l~8
,12~]heptacosa- 1(25),2,4,6(27),8, 10,12(26),2
1,23-nonaen- 16-one, 15-(hydroxymethyl)-, (15S)-;
3,5,7,14,18,21,26-heptaazatetracyclo[18.3.1.1~2,6~.l~8
,12~]hexacosa- 1(24),2,4,6(26),8,
10,12(25),20,22-nonaen- 17-one, 14-methyl-;
3,5,7,14,17,22,27-heptaazatetracyclo[19.3.1.1~2,6~.l~8
,12~]heptacosa- 1(25),2,4,6(27),8, 10,12(26),2
1,23-nonaen- 16-one, 14,17-dimethyl-; 3,5,7,14,
18,24,29-heptaazatetracyclo[21 .3. 1.1~2,6~. 1-8,
12~]nonacosal(
27),2,4,6(29),8,10,12(28),23,25-nonaen-l 7-one,
14-methyl- (HCl-salt);
3,5,7,14,17,22,27-heptaazatetracyclo[19.3.1.1~2,6~.l~8
,12~]heptacosa- 1(25),2,4,6(27),8, 10,12(26),2
1,23-nonaen- 16-one, 15-(hydroxymethyl)-, ( 15S)-;
including the N-oxide forms, the pharmaceutically
acceptable addition salts and the stereochemically
active forms thereof. In an even further embodiment
the compounds of formula (I) are selected from the
trifluoroacetic acid salts of;
18-ethyl-3,5,7,15,18,23,28-heptaazatetracyclo[20.3.1.1
~2,6~.l~8,12~]octacosal( 26),2(28),3,5,8(27),9,l
l,22,24-nonaen-16-one;
14-methyl-3,5,7,14,17,21,23,28-octaazatetracyclo[20.3.
1.1~2,6~.l~8,12~]octacosal( 26),2(28),3,5,8(27),9,l
l,22,24-nonaen-16-one; 1,8,10,12,1 7,22,25,3
1-octaazapentacyclo[23 .2.2.1 ~3,7~. 1~9, 13~. 1~
14,18~]dotriaconta- 3(32),4,6,9(3 1),10,12,14(30),
15,17-nonaen-23-one; 14-methyl-3,5,7,
14,17,20,22,27-octaazatetracyclo[ 19.3. 1.1~2,6~. 1-8,
12~]heptacosal( 25),2(27),3,5,8(26),9,l
l,21,23-nonaen-16-one; 14-methyl-3,5,7,
14,17,22,27-heptaazatetracyclo[ 19.3.1.1 ~2,6~. 1-8,1
2~]heptacosa- 1(25),2(27),3,5,8(26),9,1
l,21,23-nonaen-16-one; l,8,10,12,22,25,31-heptaaza
rentacyclo[23.2.2.1~3,7~.l-9,13~.l~14,18~]dotriaconta-
3,5,7(32),9,l l,13(31),14,16,18(30)-nonaen-23-one,
17-fluoro-;
3,5,7,14,17,22,27-heptaazatetracydo[19.3.1.1~2,6~.l~8,
12~]heptacosa- 1(25),2,4,6(27),8, 10,12(26),2
1,23-nonaen- 16-one, 14-(l -methylethyl)-;
3,5,7,14,17,27-hexaazatetracyclo[19.3.1.1~2,6~.l~8,12~
]heptacosa- 1(25),2,4,6(27),8, 10,12(26),21
,23-nonaen-l 5-one, 22-fluoro- 17-methyl-; 3,5,7,
14,17,27-hexaazatetracyclo[ 19.3 .1.1~2,6~. 1-8,1
2~]heptacosa- 1(25),2,4,6(27),8, 10,12(26),21
,23-nonaen- 16-one, 10-chloro-22-fluoro- 15-
(hydroxymethyl)-, (15S)-;
3,5,7,14,17,23,27-heptaazatetracyclo[19.3.1.1~2,6~.l~8
,12~]heptacosa- 1(25),2,4,6(27),8, 10,12(26),21
,23-nonaen- 16-one; 1,8,10,12,16,22,25,3
l-octaazapentacyclo[23.2.2.1~3,7~.l~9,13~.l~14,18~]dot
riaconta- 3,5,7(3 2),9,1 1,1 3(31), 14,1
6,18(30)-nonaen-23-one;
3,5,7,14,17,23,27-heptaazatetracyclo[19.3.1.1~2,6~.l~8
,12~]heptacosal(
25),2,4,6(27),8,10,12(26),21,23-nonaen-16-one,
15-(hydroxymethyl)-, (15S)-; or
l,8,10,12,17,22,26,32-octaazapentacyclo[24.2.2.1~3,7~.
l~9,13~.l~14,18~]tritriaconta- 3(33),4,6,9(32),
10,12,14(3 1),15, 17-nonaen-23-one. Other special
group of compounds are: those compounds of formula (I)
wherein -X1- represents Ci-4alkyl, in particular
methyl; those compounds of formula (I) wherein - X1-
represents -Ci -4alkyloxy-, in particular ethoxy or
propyloxy; - those compounds of formula (I) wherein -
X2- represents -Ci -4alkyl- , in particular propyl;
those compounds of formula (I) wherein - X2-
represents -C]. 4alkyloxy-, in particular ethoxy or
propyloxy; those compounds of formula (I) wherein -
X2- represents -Ci -4alkyl-NR 7-, in particular
-ethyl-NR 7- and -propyl-NR 7-;those compounds of
formula (I) wherein Y represents C
alkyl-NR^Ci^alkyland R9 represents hydrogen or ethyl;
those compounds of formula (I) wherein -Y-
represents-NR -Ci- alkyl-CO-NR - wherein said
Ci-6alkyl linker is optionally substituted with one or
where possible two or more substituents selected from
hydroxy, halo and phenyl; in particular those
compounds of formula (I) wherein -Y- represents-NR2-Ci
-6alkyl-CO-NR4- ; wherein R2 represent hydrogen,
ethyl, isopropyl, 2-propenyl or methyl and wherein R4
represents hydrogen or methyl; more in particular
those compounds of formula (I) wherein -Y- represents
-NR2-Ci-6alkyl-CO-NR4-; R2 represent hydrogen, ethyl
or methyl and wherein R4 represents hydrogen or
methyl; those compounds of formula (I) wherein -Y-
represents -Het'-Cu alkyl-CONR5- with Het1 selected
from piperazinyl or piperidinyl; R5 represents
hydrogen or methyl and wherein the Ci-6alkyl linker is
optionally substituted with one or where possible two
or more substituents selected from hydroxy, halo and
phenyl; in particular Y represents
-piperazinyl-ethyl-CO-NR5-; those compounds of formula
(I) wherein -Y- represents -Het 2-CO-NR6- with Het
selected from pyrrolidinyl, piperazinyl or piperidinyl
and R from hydrogen or methyl, in particular Het2
represents pyrrolidinyl wherein said pyrrolidinyl is
optionally substituted with hydroxy; - those compounds
of formula (I) wherein Het1 represents piperazinyl or
piperidinyl; those compounds of formula (I) wherein
Het2 represents pyrrolidinyl, piperidinyl or
piperazinyl, wherein said Het2 is optionally
substituted with hydroxy; those compounds of formula
(I) wherein R1 represents hydrogen, chloro, fluoro or
bromo. those compounds of formula (I) wherein R8
represents hydrogen, chloro, fluoro or bromo. those
compounds of formula (I) wherein R2 represents
hydrogen, or C2-4alkenyl, in particular hydrogen,
enthyl, methyl or 2-propenyl or R2 represents hydrogen
or -Ci- 4alkyl, more in particular hydrogen, ethyl or
methyl; those compounds of formula (I) wherein the -Ci
-6alkyl- linker in -Y- is optionally substituted with
one or where possible two or more substituents
selected from hydroxy and phenyl. In a further
embodiment of the present invention the X1 substituent
is at position 3, the R1 substituent represents
hydrogen or halo and is at position 5, the triazine
ring is attached to the Z comprising ring at position
4' and the X substituent is at position 2' of the
structure of formula (I). In an even further
embodiment, for those compounds offormula (I) wherein
Z represents C, the X1 substituent is at position 3,
the R1 substituent represents hydrogen or halo and is
at position 5, the triazine ring is attached to the Z
comprising ring at position 4', the X substituent is
at position 2' and the R substituent is at position 1'
. In another embodiment of the present invention the
X1 substituent is at position 3, the R1 substituent
represents hydrogen or halo and is at position 5, the
triazine ring is attached to the Z comprising ring at
position 5' and the X substituent is at position 3' of
the structure of formula (I). In an even further
embodiment, for those compounds of formula (I) wherein
Z represents C, the X1 substituent is at position 3,
the R1 substituent represents hydrogen or halo and is
at position 5, the triazine ring is attached to the Z
comprising ring at position 5', the X2 substituent is
at position 3' and the R substituent is at position 1'
. The compounds of this invention can be prepared by
any of several standard synthetic processes commonly
used by those skilled in the art of organic chemistry
and include both solution phase and solid phase
chemistry techniques. As will be exemplified in more
detail in the exemplary part hereinafter, the
compounds of the present invention are generally
prepared from aniline-4-pyridyltriazines of formula II
or III in a 3 steps reaction comprising;Scheme 1
wherein Z, n, X1, X2 and R1 are defined as for the
compounds of formula (I) hereinbefore. i) in a first
step a conversion of the alcohol in a better leaving
group, such as for example, by mesylation with MeSO2Cl
(MsCl) to yield the corresponding mesylates of
formulas IV and V. This mesylation reaction is
typically performed in an appropriate reaction inert
solvent such as for example CH3CN or DMF in the
presence of abase such as pyridine or
,7V-diisopropylethylamine (DIPEA), by stirring the
reaction mixture for 5 - 30 minutes, in particular 5
to 15 minutes at room temperature; ii) amination of
the thus obtained mesylate with an appropriate amino
acid ester of general formula (V) yields the
intermediates of general formulas VI or VII. This
ammination reaction is typically performed in a
reaction inert solvent such as for example CH3CN or
DMF in the presence of a base such as dimethylamine or
N Ndiisopropylethylamine (DIPEA) and stirring said
reaction mixture overnight at an elevated temperature
in the range of 50-700C, typically 60-650C. Excess of
amine is finally removed from the reaction mixture
using polymer supported amine scavengers such as
polymer supported isocyanate (PS-NCO) or polymer
supported methylisatoic anhydride (PM-MIA);Scheme 2
wherein n, Z, X1, X2 and R1 are defined as for the
compounds of formula (I) hereinbefore, and wherein x
represents 0, 1, 2 or 3; P represents a protective
group such as for example methylcarbonyl, t-butyl,
methyl, ethyl, benzyl or trialkylsilyl groups; R
represents R2 as defined for the compounds of formula
(I) or together with the Nitrogen atom to which it is
attached form the heterocycles Het1 or Het2 as defined
for the compounds of formula (I). iii) deprotection
and ring closure of the intermediates of formulas VII
or VIII finally provides the compounds of the present
invention. The deprotection reaction is usually done
using TFA under art known conditions, for example in
TFA/DCM/TIS (49:49:2) optionally using trimethylsilyl
triflate (TMSOTf), for example IM TMSOTfA, 5M 2,6-
lutidine in DCM. The final ring closure or
macrolactamization reaction is done using art known
conditions, such as for example by slow addition of
the open precursor to a reaction mixture comprising
the peptide coupling reagent O-Benzotriazole-iV,N,iV
', JV'- tetramethyl-uronium-hexafluoro-phosphate
(HBTU) and stirring said reaction mixture for at least
1 hour at room temperature.wherein n, Z, X , X and R
are defined as for the compounds of formula (I)
hereinbefore, and wherein x represents 0, 1, 2 or 3; P
represents a protective group such as for example
methylcarbonyl, t-butyl, methyl, ethyl, benzyl or
trialkylsilyl groups; R represents R2 as defined for
the compounds of formula (I) or together with the
Nitrogen atom to which it is attached form the
heterocycles Het1 or Her2 as defined for the compounds
of formula (I). The aniline-triazines as used herein
are prepared; - for those compounds where Z represents
N and the triazine ring is attached to the Z
comprising ring at position 4' and the X2 substituent
at position 2' of the structure of formula (I), from
the previously described
2-chloro-4-(2-chloro-4-pyridinyl) 1,3,5- triazine
[333737-06-7] and- for other compounds where Z
represents N and the triazine ring is attached to the
Z comprising ring at position 4' and the X2
substituent at position 2' of the structure of formula
(I), from
4-(4-chloro-[l,3,5]triazin-2-yl)-pyridine-2-carboxylic
acid methyl ester that is obtained from the
commercially available 4-cyano-pyridine-2-carboxylic
acid methyl ester as provided in example Al 8
hereinafter and - for those compounds where Z
represents N and the triazine ring is attached to the
Z comprising ring at position 3' and the X2
substituent is at position 2' of the structure of
formula (I), from the previously described
2-chloro-4-(2-chloro-pyridin-3-yl)- [l,3,5]triazine
[333736-95-1] and - for those compounds where Z
represents N and the triazine ring is attached to the
Z comprising ring at position 5' and the X2
substituent is at position 3' of the structure of
formula (I), from
2-(5-bromo-pyridin-3-yl)-4-chloro-[l,3,5]triazine that
is obtained from the commercially available
5-bromonicotinonitrile as provided in example A26
hereinafter and - for those compounds where Z
represents C, X2 represents Ci-4alkyl-, and the
triazine ring is attached to the Z comprising ring at
position 4' and the X2 substituent is at position 2'
of the structure of formula (I), from
2-chloro-4-(2-bromophenyl)l,3,5- triazine or
2-(3-bromo-4-fluoro-phenyl)-4-chloro-[l,3,5]triazine
that is obtained from the commercially available
3-bromobenzonitrile or 3-bromo-4-fluorobenzonitrile as
provided respectively in example A9 or A22 hereinafter
and - for those compounds where Z represents C, X2
represents Ci-4alkyl-NH-with NH directly bound to the
triazine ring, and the triazine ring is attached to
the Z comprising ring at position 4' and the X2 is at
position 2' of the structure of formula (I), from 2-
chloro-4-(3-nitro-phenyl)-[l,3,5]triazine that is
obtained from the commercially available l-cyano-3
-nitrobenzene as provided respectively in example Al 2
hereinafter and - for those compounds where Z
represents C, X2 represents Ci-4alkyloxy- with O
directly bound to the triazine ring, and the triazine
ring is attached to the Z comprising ring at position
4' and the X2 is at position 1' of the structure of
formula (I), from {2-
[4-(4-Chloro-[l,3,5]triazin-2-yl)-phenoxy]-ethyl}-carb
amic acid tert-butyl ester that is obtained from the
commercially available 4-hydroxybenzonitrile as
provided respectively in example Al 6 hereinafter and
by introducing the appropriate aniline of general
formula (X) to the highly reactive chloro on the
triazine under art known conditions, for example by
stirring in CHCl3 in the presence of 2 eq. DIPEA,
yielding the anilino-aryltriazines of formula (3)a Boc
as used herein corresponds with t-butyloxycarbonyl-;
tBu as used herein corresponds with t- Butyl For
compounds 3 where W is a halogen, the Sonogashira
reaction was used for the synthesis of intermediates
of formula II or III where X2 is a C3.4alkyl. The
Sonogashira reaction consists of the
palladium-catalysed coupling of the appropriate
alkynyl to the aryl-halogenides to yield the
alkynylarenes of formula (4). This reaction is
performed under art known conditions such as for
example by heating the appropriate alkynyl in the
presence of Pd(PPh3)2Cl2, PPh3, CuI and Et2NH at 6O0C
for 24 hours under N2 atmosphere. Scheme 5Particular
intermediates made accordingly are summarized in Table
2 below. Table 2 For those compounds where X2 is
further limited to C3-4alkyl, the thus obtained
compounds of general formula (4) were reduced under
art known conditions typically using hydrogenolysis
with 10% Pd/C or 5% Pt/C as catalyst in an alkaline
solvent such as MeOH/NEt3 or THF/NEt3 to compounds of
general formula (5). Scheme 6 Particular intermediates
made accordingly are summarized in Table 3. Table 3The
amine substitution for those compounds of formula II
where the triazine ring is attached to the Z
comprising ring at position 4' and X2 is -Ci
-4alkyl-NR7 at position 2' can for example be obtained
by stirring the 2-chloropyridyl (3a) in an appropriate
amine (6a) as solvent under reflux conditions, such as
for 1 hour to overnight at 100- 180C, more specific
reaction conditions are provided in the examples
hereinafter. Scheme 7 Scheme 7. a) R12-HN(CH2)nCH2NH2
(solv.), reflux, overnight (o = 1) or 160 0C, I h (o =
2) b) BoC2O, DCM/MeOH, 4 h. wherein o is 0, 1, 2, or
3; wherein R1 and R10 are defined as for the
intermediates of formula (X) hereinbefore, and where
R12 corresponds to R4, R5 or R6 as defined for the
compounds of formula (I) hereinbefore. Similarly,
compounds of formula II where the triazine ring is
attached to the Z comprising ring at position 3' and
X2 is -Ci- 4alkyl-NR7 at position 2' can for example
be obtained by stirring the 2-chloropyridyl (3k) in an
appropriate amine (6b) as solvent under microwave
irradiation conditions, such as for 1-3 hour to
overnight at 100- 1400C, more specific reaction
conditions are provided in the examples hereinafter.
Scheme 8. wherein o is 0, 1, 2, or 3; wherein R1 and
R10 are defined as for the intermediates of formula
(X) hereinbefore, and where R12 corresponds to R4, R5
or R6 as defined for the compounds of formula (I)
hereinbefore. Alternatively, for those compounds of
formula (I) where Z represents C and X2 is -Ci-
4alkyl-NR7, the aniline-triazine derivatives (10) are
prepared from the nitroderivatives (8) after
hydrogenation under art known conditions, for example
usinghydrogenolysis with 10% Pd/C or 5% Pt/C as
catalyst in an alkaline solvent such as MeOH/NEt3 or
THF/NEt3, and a reductive alkylation using the
appropriate aldehyde (9) under art known conditions,
for example using NaBH4 and titanium(iv)isopropoxide
as reducing agents in ethanol or 1,2-dichloroethane as
solvent. Scheme 8. a) H2, catalyst, MeOH or THF, NEt3
b) NaBH4, titanium(iv)isopropoxide /
1,2-dichloroethane 3,5 h. wherein o is 0, 1, 2, or 3;
wherein R1 and R10 are defined as for the
intermediates of formula (X) hereinafter and wherein
R12 corresponds to R4, R5 or R6 as defined for the
compounds of formula (I) hereinbefore. Particular
intermediates made according to scheme 8 are provided
in the examples Al 4 and Al 5 hereinafter. Compounds
of formula II where X2 is limited to C2alkyl were
prepared by Stille reaction of 3a to compound 11,
followed by Michael type addition of a suitable amine,
for instance a mono-Bocprotected diamine to form 12,
as shown in scheme 9 and exemplified under A19
hereinafter. Scheme 9. a) (n-Bu)3SnCH=CH2, Pd(PPh3) ,
PPh3, DMF, 80C, 48h b) N-Boc-protected diamine (melt),
70-100C; wherein both R12 independently correspond to
R4, R5 or R6, with a possible interconnection when R12
is methyl and o = 1, 2 as defined for the compounds of
formula (I) hereinbefore.Compounds of formula II where
X2 is limited to methylene were prepared via cyanation
on compound 3a under art known conditions, such as
heating to 80 C in the presence of Pd2(dba)3, dppf, Zn
and Zn(CN)2 for 2 h, followed by reduction of the
nitrile under art known conditions such as
hydrogenation in the presence of Raney nickel catalyst
and subsequent protection with a Boc-group providing
14, as shown in scheme 10 and exemplified under A30
hereinafter. Scheme 10. a) Pd2(dba)3, dppf, Zn, Zn(CN)
2, DMA, 800C, 2h; b) (i) RaNi, MeOH/NH 3, H2, RT, (ii)
(BoC)2O, CH2Cl2 1MeOH, Na2CO3 10%, r.t., Ih. Compounds
of formula III where X2 is limited to methylene were
prepared via reduction of compound 3i to the
corresponding alcohol 15, as shown in scheme 11 and
exemplified under Al 8 hereinafter. Scheme 11 3i 15
Scheme 11. a) NaBH4, CaCl2, MeOH, -15 to -10 0C Where
necessary or desired, any one or more of the following
further steps in any order may be performed : (i)
removing any remaining protecting group(s); (ii)
converting a compound of formula (I) or a protected
form thereof into a further compound of formula (I) or
a protected form thereof; (iii) converting a compound
of formula (I) or a protected form thereof into a
iV-oxide, a salt, a quaternary amine or a solvate of a
compound of formula (I) or a protected form thereof;
(iv) converting a TV-oxide, a salt, a quaternary amine
or a solvate of a compound of formula (I) or a
protected form thereof into a compound of formula (I)
or a protected form thereof; (v) converting a
TV-oxide, a salt, a quaternary amine or a solvate of a
compound of formula (I) or a protected form thereof
into another TV-oxide, a pharmaceutically acceptable
addition salt a quaternary amine or a solvate of a
compound of formula (I) or a protected form thereof;
(vi) where the compound of formula (I) is obtained as
a mixture of (R) and (S) enantiomers resolving the
mixture to obtain the desired enantiomer. Compounds of
formula (I), TV-oxides, addition salts, quaternary
amines and stereochemical isomeric forms thereof can
be converted into further compounds according to the
invention using procedures known in the art. It will
be appreciated by those skilled in the art that in the
processes described above the functional groups of
intermediate compounds may need to be blocked by
protecting groups. Functional groups, which are
desirable to protect, include hydroxy, amino and
carboxylic acid. Suitable protecting groups for
hydroxy include trialkylsilyl groups (e.g.
tert-butyldimethylsilyl, tert-butyldiphenylsilyl or
trimethylsilyl), benzyl and tetrahydropyranyl.
Suitable protecting groups for amino include
tert-butyloxycarbonyl or benzyloxycarbonyl. Suitable
protecting groups for carboxylic acid include C(i
-6)alkyl or benzyl esters. The protection and
deprotection of functional groups may take place
before or after a reaction step. The use of protecting
groups is fully described in 'Protective Groups in
Organic Synthesis' 3rd edition, T W Greene & P G M
Wutz, Wiley Interscience (1999). Additionally, the
N-atoms in compounds of formula (I) can be methylated
by artknown methods using CH3-I in a suitable solvent
such as, for example 2-propanone, tetrahydrofuran or
dimethylformamide. The compounds of formula (I) can
also be converted into each other following artknown
procedures of functional group transformation of which
some examples are mentioned hereinafter. The compounds
of formula (I) may also be converted to the
corresponding TV-oxide forms following art-known
procedures for converting a trivalent nitrogen into
its-oxide form. Said -oxidation reaction may generally
be carried out by reacting the starting material of
formula (I) with
3-phenyl-2-(phenylsulfonyl)oxaziridine or 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 hydroperoxide. Suitable solvents are, for
example, water, lower alkanols, 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. Some
of the compounds of formula (I) and some of the
intermediates in the present in vention 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
stereochemically isomeric forms of the appropriate
intermediates and starting materials, provided that
the intervening reactions occur stereospecifically. An
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 as used in the reaction procedures
mentioned hereinabove are known compounds and may be
commercially available or may be prepared according to
art-known procedures. However, in the synthesis of the



compounds of formula (I), the present invention
further provides; a) the intermediates of formula
(X)(X) the pharmaceutically acceptable addition salts
and the stereochemically isomeric forms thereof,
wherein n represents an integer from 1 to 4; R1
represents hydrogen, cyano, halo, hydroxy,
Ci-6alkoxy-, Ci-6alkyl-, mono- or di(Ci
-4alkyl)amino-carbonyl-, mono- or di(Ci
-4alkyl)amino-sulfonyl, Ci_6alkoxy- substituted with
halo or R1 represents Ci-6alkyl substituted with one
or where possible two or more substituents selected
from hydroxy or halo; R10 represents hydrogen, cyano,
halo, hydroxy, Ci-6alkoxy-, Ci-6alkyl-, or Ci-6alkyl
substituted with one or where possible two or more
residues selected from hydroxy and NR13R14 ; R13 and
R14 each independently represent hydrogen, Ci.6alkyl,
Ci-6alkyloxycarbonyl, or In particular the
intermediates of formula (X) wherein one or more of
the following restrictions apply; i) n represents 1;
ii) R1 represents hydrogen or halo, in particular
hydrogen or chloro; iii) R1 represents Ci^alkyl
substituted with one or where possible two or more
residues selected from hydroxy and NR13R14 ; iv) R13
and R14 each independently represent hydrogen,
Ci-6alkyl, Ci- alkyloxycarbonyl, or
Ci-ealkyloxycarbonylCi^alkyl-. b) the intermediates of
formula (XI)the pharmaceutically acceptable addition
salts and the stereochemical^ isomeric forms thereof,
wherein n represents an integer from 1 to 4; m
represents an integer from 1 to 4; Z represents N or
C; Pi and P2 each independently represent hydroxy,
halo, hydroxycarbonyl-, halocarbonyl-,
Ci-6alkyloxycarbonyl- or Ci-
alkyloxycarbonyl-Ci^alkyl-; X3 represents Ci-6alkyl or
Ci-6alkyl-NR20; X4 represents Ci-6alkyl or
Ci-6alkyl-NR2 1; R and R each independently represent
hydrogen, cyano, halo, hydroxy, Ci_6alkoxy-,
Ci-6alkyl-, mono- or di(Ci_4alkyl)amino-carbonyl-,
mono- or Ci_6alkoxy- substituted with halo or R1
represents Ci-6alkyl substituted with one or where
possible two or more substituents selected from
hydroxy or halo; R20 and R2 1 each independently
represent hydrogen, Ci-4alkyl, Het20, He^'-Ci^alkyl-,
optionally substituted with
Het22-Ci^alkylaminocarbonyl-, Ci-4alkyloxyC i-4alkylor
phenyl optionally substituted with one or where
possible two or more substituents selected from
hydrogen, hydroxy, amino or Het20 represents a
heterocycle selected from pyrrolidinyl, or piperidinyl
wherein said Het20 is optionally substituted with
C3-6cycloalkyl, hydroxy-Ci -4allkyl- or polyhydroxy-Ci
-4alkyl-; Het2 1 represents a heterocycle selected
from pyrrolidinyl or piperidinyl wherein said Het2 1
is optionally substituted with Ci^alkyl,
C3.6cycloalkyl, hydroxy-Ci -4allkyl-, or
polyhydroxy-Ci -4alkyl-; Het22 represent a heterocycle
selected from morpholinyl, pyrrolidinyl, piperazinyl,
or piperidinyl wherein said Het22 is optionally
substituted with Ci^alkyl, C3.6cycloalkyl, hydroxy-Ci
-4allkyl-, or polyhydroxy-Ci -4alkyl-. In another
embodiment the present invention provides the
intermediates of formula (XI) wherein one or more of
the following restrictions apply; n represents 1; m
represents 1; Z represents N or C, in particular N; Pi
and P2 each independently represent hydroxy, Ci-
alkyloxycarbonyl or Ci- alkyloxycarbonyl-Ci^alkyl-; X3
represents -Ci -4alkyl- or Ci-4alkyl-NR20-; X4
represents -Ci -4alkyl- or Ci^alkyl-NR 2 1-;R1
represents hydrogen, polyhaloCi -4alkyl or halo; in
particular hydrogen, trifluoromethyl, fluoro, chloro
or iodo; R represents hydrogen, polyhaloCi -4alkyl or
halo; more in particular hydrogen; R20 and R2 1 each
independently represent hydrogen or Other groups of
special intermediates are: those those intermediates
of formula (XI) wherein Z represents N those
intermediates of formula (XI) wherein X3 represents
methyl, ethyl-NR20 or methyl-NR20; - those
intermediates of formula (XI) wherein X4 represents
methyl, ethyl-NR2 1 or methyl-NR2 1; those
intermediates of formula (XI) wherein P1 represents
hydroxy, Ci-6alkyloxycarbonyl or
Ci-6alkyloxycarbonyl-Ci -4alkyl-, in particular
hydroxy, t-butyloxycarbonyl,
t-butyloxycarbonyl-methyl-; - those intermediates of
formula (XI) wherein P2 represents hydroxy,
Ci-6alkyloxycarbonyl or Ci^alkyloxycarbonyl-Ci^alkyl-,
in particular hydroxy, t-butyloxycarbonyl,
t-butyloxycarbonyl-methyl-; those intermediates of
formula (XI) wherein R20 represents hydrogen or
methyl; those intermediates of formula (XI) wherein R2
1 represents hydrogen or methyl; - those intermediates
of formula (XI) wherein R1 represents hydrogen, chloro
, fluoro or bromo; those intermediates of formula (XI)
wherein R represents hydrogen. Of particular interest
are those intermediates of formula (XI) wherein the X3
substituent is at position 3, the R1 substituent
represents hydrogen or halo and is at position 5, the
triazine ring is attached to the Z comprising ring at
position 4' and the alkynyl is at position 2' of the
intermediate of formula (XI). For those intermediates
of formula (XI) wherein Z represents C, the R
substituent is at position 1' , the X substituent is
at position 3, the R1 substituent represents hydrogen
or halo and is at position 5, the triazine ring is
attached to the Z comprising ring at position 4' and
the alkynyl is at position 2' of the intermediate of
formula (XI). The intermediates of formula (XI) were
found to have GSK-3 inhibitory effects and are
accordingly provided for use as a medicine, in
particular in the prevention or treatment of diseases
mediated through GSK-3 activity supra.It is also an
object of the present invention to provide the use of
the intermediates of formula (X), (XI) in the
synthesis of a macrocyclic kinase inhibitor such as
for the compounds of formula (I). As described in the
experimental part hereinafter, the kinase inhibitory
effect and the GSK-3 inhibitory effect of the present
compounds has been demonstrated in vitro, in
phosphorylation assays using an appropriate peptide
substrate and radiolabeled ATP as provided in more
detail in example Cl & C3 hereinafter. In addition to
the enzymatic assays, the cellular activity of the
present compounds was demonstrated in an assay based
on the capability of GSK-3 in inactivating glycogen
synthase in liver cells. In this assay, example C2
hereinafter, the compounds of the present invention
were shown to increase 14C-D glucose incorporation
into glycogen of Chang cells. Accordingly, the present
invention provides the compounds of formula (I), the
intermediates of formula (VI) and their
pharmaceutically acceptable -oxides, addition salts,
quaternary amines and stereochemically isomeric forms
for use in therapy. More particular in the treatment
or prevention of serine/tyrosine kinase mediated
diseases. The compounds of formula (I), the
intermediates of formula (VI) and their
pharmaceutically acceptable -oxides, addition salts,
quaternary amines and the stereochemically isomeric
forms may hereinafter be referred to as compounds
according to the invention. Disorders for which the
compounds according to the invention are particularly
useful are cell proliferative disorders supra,
diabetic complications, Alzheimer's disease ,
autoimmune diseases and inflammatory diseases
including allergies and asthma, multiple sclerosis
(MS), rheumatoid arthritis (RA), arteriosclerosis,
arthritis or Inflammatory Bowel Disease (IBD). In view
of the utility of the compounds according to the
invention, there is provided a method of treating a
cell proliferative, diabetic complications,
Alzheimer's disease , autoimmune diseases and
inflammatory diseases including allergies and asthma,
multiple sclerosis (MS), rheumatoid arthritis (RA),
arteriosclerosis, arthritis or Inflammatory Bowel
Disease (IBD), the method comprising administering to
an animal in need of such treatment, for example, a
mammal including humans, a therapeutically effective
amount of a compound according to the present
invention. Said method comprising the systemic or
topical administration of an effective amount of a
compound according to the invention, to animals,
including humans. One skilledin the art will recognize
that a therapeutically effective amount of the kinase
inhibitors of the present invention is the amount
sufficient to induce the kinase inhibitory effect and
that this amount varies inter alia, depending on the
concentration of the compound in the therapeutic
formulation, and the condition of the patient.
Generally, an amount of kinase inhibitor to be
administered as a therapeutic agent for treating cell
proliferative disorder such as atheriosclerosis,
restenosis and cancer, will be determined on a case by
case by an attending physician. Generally, a suitable
dose is one that results in a concentration of the
kinase inhibitor at the treatment site in the range of
0.5 nM to 200 mM, and more usually 5 nM to 10 mM. To
obtain these concentrations, a patient in need of
treatment likely will be administered between 0.01
mg/kg to 500 mg/kg body weight, in particular from 10
mg/kg to 250 mg/kg body weight. As noted above, the
above amounts may vary on a case-by-case basis. In
these methods of treatment the compounds according to
the invention are preferably formulated prior to
admission. As described herein below, suitable
pharmaceutical formulations are prepared by known
procedures using well known and readily available
ingredients. In yet a further aspect, the present
invention provides the use of the compounds according
to the invention in the manufacture of a medicament
for treating any of the aforementioned cell
proliferative disorders or indications. The amount of
a compound according to the present invention, also
referred to here as the active ingredient, which is
required to achieve a therapeutical effect will be, of
course, vary with the particular compound, the route
of administration, the age and condition of the
recipient, and the particular disorder or disease
being treated. A suitable daily dose would be from
0.01 mg/kg to 500 mg/kg body weight, in particular
from 10 mg/kg to 250 mg/kg body weight. A method of
treatment may also include administering the active
ingredient on a regimen of between one and four
intakes per day. While it is possible for the active
ingredient to be administered alone, it is preferable
to present it as a pharmaceutical composition.
Accordingly, the present invention further provides a
pharmaceutical composition comprising a compound
according to the present invention, together with a
pharmaceutically acceptable carrier or diluent. The
carrier or diluent must be "acceptable" in the sense
of being compatible with the other ingredients of the
composition and not deleterious to the recipients
thereof.The pharmaceutical compositions of this
invention may be prepared by any methods well known in
the art of pharmacy, for example, using methods such
as those described in Gennaro et al. Remington's
Pharmaceutical Sciences (18th ed., Mack Publishing
Company, 1990, see especially Part 8 : Pharmaceutical
preparations and their Manufacture). A therapeutically
effective amount of the particular compound, in base
form or addition salt form, as the active ingredient
is combined in intimate admixture with a
pharmaceutically acceptable carrier, which may take a
wide variety of forms depending on the form of
preparation desired for administration. These
pharmaceutical compositions are desirably in unitary
dosage form suitable, preferably, for systemic
administration such as oral, percutaneous or
parenteral administration; or topical administration
such as via inhalation, a nose spray, eye drops or via
a cream, gel, shampoo or the like. 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 and solutions: or
solid carriers such as starches, sugars, kaolin,
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 form, in which case solid pharma
ceutical 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. In the
compositions suitable for percutaneous administration,
the carrier optionally comprises a penetration
enhancing agent and/or a suitable wettable agent,
optionally combined with suitable additives of any
nature in minor proportions, which additives do not
cause any significant deleterious effects 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 or as an ointment. It is
especially advantageous to formulate the
aforementioned pharmaceutical compositions in dosage
unit form for ease of administration and uniformity of
dosage. Dosage unit form as used in the specification
and claims 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 dosage unit forms aretablets
(including scored or coated tablets), capsules, pills,
powder packets, wafers, injectable solutions or
suspensions, teaspoonfuls, tablespoonfuls and the
like, and segregated multiples thereof. Experimental
part Hereinafter, the term 'P' means product, 'MP-NCO'
means macroporous isocyanate resin, 'DIPEA' means
N-ethy\-N-(l -methylethyl)- 2-propanamine, 'DMF' means
N Ndimethylformamide, 'CH2Cl2' means dichloromethane,
'CH 3CN' means acetonitrile, 'TIS' means
tris(l-methylethyl)silane, 'TFA' means trifluoroacetic
acid, 'Et 3N' means triethylamine, E tOAc' means ethyl
acetate, 'HBTU' means 1-
[bis(dimethylamino)methylene]-lH-benzotriazoliumhexafl
uorophosphate(l-)3-oxide, 'MeOH' means methanol,
'MgSO4' means magnesium sulphate, 'DIPE' means
diisopropyl ether, 'NaBH4' means sodium
tetrahydroborate(-l), 'Cs 2CO3' means cesium
carbonate, 'NaOCH 3' means methanol, sodium salt,
'H2N-CN' means methanediimine, 'CaCl 2' means calcium
chloride, 'Pd(OAc) 2' means acetic acid palladium(2+)
salt, 'NaHCO 3' means carbonic acid monosodium salt,
'Na 2CO3' means carbonic acid disodium salt 'NaCl'
means sodium chloride. A. Preparation of the
intermediates Example Al a) Preparation of
intermediate 1 A solution of
2-chloro-4-(2-chloro-4-pyridinyl)-l,3,5-triazine (0.02
mol) and 3-aminobenzenemethanol (0.02 mol) in
trichloromethane (100 ml) was stirred at room
temperature. DIPEA (0.04 mol) was added and the
resultant reaction mixture was stirred for 5 hours at
60 0C (yellow precipitation resulted). DIPEA (100 ml)
was added and the reaction mixture was stirred for one
hour at room temperature. The precipitate was filtered
off, washed with DIPEA, then with hexane, then dried
(vacuum, 650C), yielding 4.77 g (76%; M.P.: 157.4-1
59.6C) of intermediate 1. b) Preparation of
intermediate 2To a mixture of intermediate 1 (0.001
mol), 1,1 -dimethylethyl ester 2-propynyl carbamic
acid (0.001 1 mol), /V-ethylethanamine (1.5 ml),
dichlorobis(triphenylphosphine)palladium (0.00005
mol), copper(I) iodide (0.00005 mol) and
triphenylphosphine (0.0002 mol) in a tube, DMF (10 ml)
was added. N2 gas was bubbled through the mixture for
5 minutes. The tube was sealed and the mixture was
stirred at 60 C for 24 hours under N2 atmosphere. Upon
cooling, water and CH2Cl2 were added. The organic
layer was separated, dried and concentrated. The
residue was purified by short pad column
chromatography over silica gel (eluent: CH2Cl2/Me0H
100/0 to 95/5). The product fractions were collected
and the solvent was evaporated. The residue was
crystallized from CH3CN/MeOH. The precipitate was
filtered off and dried, yielding 0.3554 g (82%; M.P.:
154.4-156.2 0C) of intermediate 2. c) Preparation of
intermediate 3 To a stirred suspension of intermediate
2 (0.00075 mol) in dry CH3CN (10 ml), methanesulfonyl
chloride (0.0009 mol) and DIPEA (0.0045 mol) were
added. An extra amount of methanesulfonyl chloride
(0.0002 mol) was added to effect complete mesylation.
After 5 minutes, -methylglycine 1,1 -dimethylethyl
ester hydrochloride (0.0015 mol) was added and the
mixture was stirred at 65 0C for 3.5 hours. 1-Ethenyl-
4-(isocyanatomethyl)benzene, polymer with
ethenylbenzene (0.0015 mol) and CH2Cl2 (10 ml) were
added and the reaction mixture was shaken for 5 hours
at room temperature. The mixture was filtered, and the
filter residue was washed with CH2Cl2, then with MeOH
and then again with CH2Cl2. The filtrate's solvent was
evaporated, yielding intermediate 3 (used in next
reaction step without further puri fication) d)
Preparation of intermediates 4a and 4b A mixture of
intermediate 3 (0.00075 mol) in TFA/CH2C 12/TIS
(49/49/2) (15 ml) was stirred overnight at room
temperature. The solvent was evaporated, yielding
intermediate 4 as a TFA salt (.C2HF3O2 )
(quantitative; LCMS 4a: 70%, 4b: 30%; used in next
reaction step without further purification).Example A2
a) Preparation of intermediate 5 A mixture of
intermediate 2 (0.0092 mol) and Et3N (2 ml) in MeOH
(150 ml) was hydrogenated overnight with Pd/C (10%) (
1 g) as a catalyst in the presence of a thiophene
solution (0.5 ml) . After uptake of H2 (2 equiv), the
catalyst was filtered off and the filtrate was
evaporated. The residue was redissolved in CH2Cl2 and
filtered through a pad of silica gel (eluent:
CH2Cl2/Me0H 100/0, then 94/6). The desired product
fractions were collected and the solvent was
evaporated, yielding 3.7406 g (93%, yellow solid;
M.P.: 161.5-162.3C) of intermediate 5. b) Preparation
of intermediate 6 To a stirred solution of
intermediate 5 (0.00025 mol) in dry CH3CN (5 ml) was
added DIPEA (6 equiv). Then, methanesulfonyl chloride
(1.2 equiv) was added. After 5-15 minutes,
7V-methyl-b-alanine 1,1-dimethylethyl ester
hydrochloric acid salt (1:1) (3 equiv) was added and
the resulting solution was stirred overnight at 65 C.
Then, the mixture was cooled to room temperature and
CH2Cl2 (5 ml) was added, followed by MP-NCO (4 equiv).
Upon shaking overnight the resin was filtered off and
washed with CH2Cl2 (5 ml), MeOH (5 ml) and again
CH2Cl2 (5 ml). Next, the mixture was concentrated,
yielding crude intermediate 6 (used in next reaction
step without further purification). Intermediate 6a
was prepared analogously from Intermediate 80 using
1,1- dimethyl ethyl ester 1-piperazinecarboxylic acid
dihydrochloride. Intermediate 6b was prepared
analogously from Intermediate 112 using Nmethylglycine
1,1-dimethylethyl ester hydrochloride. Intermediate 6c
was prepared analogously from Intermediate 114 using
N-methyl- b- alanine 1,1-dimethylethyl ester
hydrochloric acid salt.c) Preparation of intermediate
7 Intermediate 6 was dissolved in TFA/CH2C12/TIS
(49/49/2) (5 ml) and shaken for 5 hours at room
temperature. Next, the solvent was evaporated,
yielding intermediate 7 (TFA salt, used in next
reaction step without further purification).
Intermediate 7a was prepared analogously from
Intermediate 6a. Intermediate 7b was prepared
analogously from Intermediate 6b. Intermediate 7c was
prepared analogously from Intermediate 6c. Example A3
a) Preparation of intermediate 8 Intermediate 1
(0.0075 mol) was dissolved in 1,2-ethanediamine (100
ml). The solution was stirred at reflux ( 117-1 18 0C)
overnight. The solvent was evaporated. Xylene was
added to the residue, then co-evaporated again twice,
yielding intermediate 8, which was used as such for
the next reaction step b) Preparation of intermediates
9 and 10 intermediate 9 intermediate 10 Crude
intermediate 8 (0.0075 mol) was dissolved in CH2Cl2 (
100 ml). Bis(l , 1- dimethylethyl) ester dicarbonic
acid (0.01 125 mol) was added and the reaction mixture
was stirred at room temperature. MeOH (100 ml) was
added in order to obtain complete dissolution. The
reaction mixture was stirred for one hour at room
temperature. More bis( 1,1 -dimethyl ethyl) ester
dicarbonic acid (0.01 125 mol) wasadded and the
reaction mixture was stirred over the weekend at room
temperature. 7N NH3/Me0H (100 ml) was added. The
solvent was evaporated. The residue was purified over
a pad of silica gel on a glass filter (eluent:
CH2Cl2/Et0Ac 100/0 to 0/100). The desired fractions
were collected and the solvent was evaporated. The
residue was purified further by reversed-phase
high-performance liquid chromatography (ammonium
acetate-buffer), yielding 0.62 g of intermediate 9
(19%, M.P. >315 C (decomp.)) and 0.49 g of
intermediate 10 (14%, M.P.: 184.6-1 84. 8C). c)
Preparation of intermediate 11 To a stirred solution
of intermediate 9 (0.000125 mol) in DMF (5 ml) was
added DIPEA (6 equiv). Then, methanesulfonyl chloride
(1.2 equiv.) was added. After 5-15 minutes,
iV-methylglycine 1,1 -dimethyl ethyl ester
hydrochloride (3 equiv) was added and the resulting
solution was stirred overnight at 65C. Then, the
mixture was cooled to room temperature and MP-NCO (6
equiv) was added. Upon shaking overnight, the resin
was filtered off and washed with DMF (4 x 5 ml). Next,
the mixture was concentrated, yielding crude
intermediate 11 (used in next reaction step without
further purification). d) Preparation of intermediate
12 Intermediate 11 (crude compound) was dissolved in
TFA/CH2C 12/TIS (49/49/2) (5 ml) and shaken for 1 hour
at 40C. Next, the solvent was evaporated, yielding
crude intermediate 12(TFA salt, used in next reaction
step without further purification).Example A4 a)
Preparation of intermediate 13 Intermediate 1 (0.00768
mol) was dissolved in 1,2-propanediamine (100 ml). The
solution was stirred for 2 hours at 160 0C, then
cooled to room temperature. The solvent was
evaporated. Xylene was added to the residue, then
co-evaporated again, yielding intermediate 13, which
was used as such for the next reaction step b)
Preparation of intermediate 14 Bis(l,l-dimethylethyl)
ester dicarbonic acid (0.023 mol) was added to
intermediate 13 (0.00768 mol), dissolved in
CH2Cl2/MeOH (100 ml/100 ml). The reaction mixture was
stirred for 3 hours at room temperature. More
bis(l,l-dimethylethyl) ester dicarbonic acid (0.023
mol) was added and the reaction mixture was stirred
for one hour at room temperature. A precipitate was
removed by filtration. The filtrate was purified over
a pad of silica gel on a glass filter (eluent:
CH2Cl2/EtOAc 100/0 to 0/100). The desired fractions
were collected and the solvent was evaporated. The
residue was purified further by reversed-phase
high-performance liquid chromatography (ammonium
acetate buffer). The product precipitated from the
aqueous component of the eluent. The precipitate was
filtered off, washed with distilled water, and dried,
yielding 0.58 g of 



intermediate 14 (17%; M.P. 183.5-184.5 C). c)
Preparation of intermediate 15 To a stirred solution
of intermediate 14 (0.000125 mol) in DMF (5 ml) was
added DIPEA (6 equiv). Then, methanesulfonyl chloride
(1.2 equiv.) was added. After 5-15 minutes,
7V-methylglycine 1,1 -dimethylethyl ester
hydrochloride (3 equiv) was added and the resulting
solution was stirred overnight at 650C. Then, the
mixture was cooled to room temperature and MP-NCO (6
equiv) was added. Upon shaking overnight, theresin was
filtered off and washed with DMF (4 x 5 ml). Next, the
mixture was concentrated, yielding crude intermediate
15 (used in next reaction step without further
purification), d) Preparation of intermediate 16
Intermediate 15 (crude compound) was dissolved in
TFA/CH2C 12/TIS (49/49/2) (5 ml) and shaken for 1 hour
at 40 0C. Next, the solvent was evaporated, yielding
crude intermediate 16 (TFA salt, used in next reaction
step without further purification). Example A5 a)
Preparation of intermediate 17 A solution of
2-chloro-4-(2-chloro-4-pyridinyl)-l,3,5-triazine (0.01
mol) and 1,1 -dimethyl ethyl ester
[2-(3-aminophenyl)ethyl] carbamic acid (0.01 mol) in
trichloromethane (30 ml) was stirred at room
temperature. DIPEA (0.02 mol) was added and the
resultant reaction mixture was stirred overnight at 60
0C. DIPEA (90 ml) was added and the reaction mixture
was stirred for 2.5 hours at room temperature. The
precipitate was filtered off, washed with hexane, then
dried (vacuum, 65 0C), yielding 4.46 g (100%; M.P.:
144.1-147.O0C) of intermediate 17. b) Preparation of
intermediate 18 A mixture of intermediate 17 (0.0095
mol), N-ethylethanamine (15 ml),
dichlorobis(triphenylphosphine)palladium (0.00048
mol), copper(I) iodide (0.00048 mol) and
triphenylphosphine (0.00190 mol) in DMF (100 ml) was
stirred at roomtemperature. N2 gas was bubbled through
the mixture for 10 minutes. 2-Propyn-l-ol (0.01425
mol) was added and the reaction mixture was stirred at
60 0C (nitrogen atmosphere) for 20 hours under N2
atmosphere. Upon cooling, water (10 ml) was added. The
solvent was evaporated, and the residue was
redissolved in CH2Cl2. The solution was purified over
silica gel (eluent: first CH2Cl2, then EtOAc). The
desired product fractions were collected and the
solvent was evaporated. The residue was dissolved in
CH3CN and kept at 0 C overnight, resulting in
precipitation of brown crystals. The precipitate was
filtered off and dried, yielding 2.64 g (62%; M.P.:
155.5- 158.0C) of intermediate 18. c) Preparation of
intermediate 19 Intermediate 18 (0.00025 mol) was
dissolved in DMF (10 ml). DIPEA (0.001 5 mol) was
added. Methanesulfonyl chloride (0.000375 mol) was
added while stirring. Nmethylglycine 1,1
-dimethylethyl ester hydrochloride (0.00075 mol) was
added and the reaction mixture was stirred for 4.5
hours at 65C. Then, the mixture was cooled to room
temperature and MP-NCO (6 equiv) was added. Upon
shaking overnight, the resin was filtered off and
washed with DMF (4 x 5 ml). Upon evaporation of the
solvent crude intermediate 19 (LCMS: 93% P) was
obtained (used in next reaction step without further
puri fi cation) d) Preparation of intermediate 20 A
mixture of intermediate 19 (0.00025 mol) in DMF (q.s.)
was hydrogenated for 4 hours at room temperature
(atmospheric pressure) with Raney Nickel (q.s.) as a
catalyst. After uptake of H2 (2 equiv), the catalyst
was filtered off and the filtrate was evaporated,
yielding crude intermediate 20 (used in next reaction
step without further purification).e) Preparation of
intermediate 2 1 A solution of intermediate 20
(0.00025 mol) in TFA/CH2C 12/TIS (49/49/2) (10 ml) was
stirred for 45 minutes at 45 C. The solvent was
evaporated and the residue was redissolved in DMF,
yielding crude intermediate 2 1 (TFA salt, used in
next reaction step without further purification).
Example A6 a) Preparation of intermediate 22 A
solution of
2-chloro-4-(2-chloro-4-pyridinyl)-l,3,5-triazine (0.01
mol), 1,1-dimethylethyl ester [(3-aminophenyl)methyl]
carbamic acid (0.01 mol) and DIPEA (0.02 mol) in
trichloromethane (40 ml) was stirred at 60C. Extra
DIPEA (120 ml) was added and the resultant reaction
mixture was stirred for 75 minutes at room
temperature. The precipitate was filtered off, washed
with DIPEA, then with hexane, then dried (vacuum,
65C), yielding 4.05 g (98%; yellow crystals; M.P.:
144.0-145.6 0C) of intermediate 22. b) Preparation of
intermediate 23 A mixture of intermediate 22 (0.0095
mol), 2-propyn-l-ol (0.01425 mol), Nethylethanamine
(1.468 ml), dichlorobis(triphenylphosphine)palladium
(0.00048 mol), copper(I) iodide (0.00048 mol) and
triphenylphosphine (0.00190 mol) in DMF (100 ml) was
stirred at room temperature. N gas was bubbled through
the mixture for 15 minutes. The reaction mixture was
stirred at 60 C (nitrogen atmosphere) for 24 hours.
More 2-propyn-l-ol (0.01425 mol) and
dichlorobis(triphenylphosphine)palladium (0.000048
mol) were added. Extra -ethylethanamine ( 15 ml) was
added and the reaction mixture was stirred overnight
at 6O0C. Upon cooling, water (15 ml) was addedand the
solvent was evaporated. The residue was purified over
silica gel (eluent: CH2Cl2/Me0H gradient from 100/0 to
95/5), then purified further over a pad of silica gel
(eluent: CH2C 12/(7N NH3/MeOH) 98/2). The desired
product fractions were collected and the solvent was
evaporated. The residue was crystallized from MeOH,
filtered off and dried, yielding 2.22 g (54%; M.P.:
129.1-130.5C) of intermediate 23. c) Preparation of
intermediate 24 Intermediate 23 (0.00025 mol) was
dissolved in DMF (10 ml). Methanesulfonyl chloride
(0.000375 mol) was added. The mixture was stirred for
15 minutes at room temperature. iV-methylglycine 1,1
-dimethylethyl ester hydrochloride (0.000750 mol) was
added while stirring. DIPEA (0.0015 mol) was added and
the reaction mixture was stirred for 22 hours at 65C.
The desired product was obtained.
l-Ethenyl-4-(isocyanatomethyl)benzene, polymer with
ethenylbenzene (0.001 mol) was added and the mixture
was shaken for 24 hours at room temperature. The resin
was filtered off, washed with DMF (20 ml) and the
filtrate containing crude intermediate 24 was used as
such in the next reaction step . Intermediate 24a was
prepared analogously from Intermediate 82 using
Nmethylglycine 1,1-dimethylethyl ester hydrochloride.
d) Preparation of intermediate 25 A mixture of
intermediate 24 (0.00025 mol) in DMF (40 ml) was
hydrogenated overnight with Pd/C ( 10%) (0. 1 g) as a
catalyst. After uptake of H2 (2 equiv), the catalyst
was filtered off and the filtrate was evaporated,
yielding crude intermediate 25 (used in next reaction
step without further purification). Intermediate 25a
was prepared analogously from Intermediate 24ae)
Preparation of intermediate 26 A solution of
intermediate 25 (0.00025 mol) in TFA/CH 2C 12/TIS
(49/49/2) (10 ml) was stirred for 60 minutes at room
temperature, then for 1 hour at 50 0C. The solvent was
evaporated, yielding intermediate 26 (TFA salt, used
in next reaction step without further purification).
Intermediate 26a was prepared analogously from
Intermediate 25a Example A7 a) Preparation of
intermediate 27 Intermediate 5 (0.00229 mol) was
dissolved in DMF (20 ml). DIPEA (0.01374 mol), then
methanesulfonyl chloride (0.00275 mol) were added. The
mixture was stirred for 5 minutes at room temperature.
TV-methylglycine 1,1 -dimethyl ethyl ester
hydrochloride (0.00458 mol) was added and the reaction
mixture was stirred overnight at 65 0C. The mixture
was cooled to room temperature. MP-NCO (0.00458 mol)
was added and the mixture was shaken over the weekend
at room temperature. The resin was filtered off,
washed with DMF (4 x 5 ml) and the filtrate's solvent
was evaporated, yielding intermediate 27. b)
Preparation of intermediate 28 A solution of
intermediate 27 (0.00229 mol) in TFA/CH 2C 12/TIS
(49/49/2) (20 ml) was shaken for 60 minutes at 40 0C.
More TFA/CH 2C 12/TIS (49/49/2) (10 ml) was added and
the reaction mixture was shaken another hour at 40 C.
The solvent was evaporated, yielding crude
intermediate 28 as a TFA salt (used as such in the
next reaction step).Example A9 a) Preparation of
intermediate 3 1 Sodium methoxide (0.30 g, 0.0055 mol)
was added to a solution of l-bromo-3- cyanobenzene
(10.00 g, 0.055 mol) in methanol (55 ml), and the
resulting mixture was stirred at room temperature for
4 hours. Next, cyanamide (3.46 g, 0.082 mol) was
added, and the mixture was stirred overnight at r.t.
Dichloromethane (200 ml) was then added and the
resulting solution was washed with brine (3 x 200 ml).
Drying on MgSO4, filtration and evaporation of the
solvent yielded 10.62 g of intermediate 3 1 (white
solid, yield: 86 %). b) Preparation of intermediate 32
To a solution of intermediate 31 (2.63 g, 0.012 mol)
in CH3CN (25 ml) was slowly added 2.25 g (0.018 mol)
of -(chloromethylene)-7V-methylmethanaminium chloride.
After 5 minutes of stirring at room temperature, the
mixture became homogeneous, and after 30 minutes a
precipitate appeared. The reaction was stirred for one
additional hour and then quenched by adding saturated
aqueous sodium bicarbonate. The aqueous phase was
extracted with dichloromethane (3 x 50 ml) and the
combined organic layers were dried over MgSO4.
Filtration and evaporation of the solvent yielded 2.98
g of intermediate 32 (yellow solid, yield: 94 %),
which was used as such for the next reaction step.
Example AlO a) Preparation of intermediate 33 3-Amino
benzyl alcohol (0.27 g, 0.0022 mol) was added to a
solution of intermediate 32 (0.49 g, 0.001 8 mol) in
1,4-dioxane (9 ml). Then DIPEA (0.24 g, 0.001 8 mol)
was added and the mixture was stirred at room
temperature for 3 hours. Next, 20 ml of CH2Cl2 and 20
ml of water were added, and the aqueous phase was
extracted with CH2Cl2 (2 x 20 ml). The combined
organic layers were dried over MgSO4. Filtration and
evaporation of the solvent yielded 0.53 g of
intermediate 33 (white solid, yield: 82 %), which was
used as such for the next reaction step.b) Preparation
of intermediate 34 Intermediate 33 (2.32 g, 0.0065
mol), 1,1 -dimethylethyl ester 2-propynyl carbamic
acid [92136-39-5] (2.52 g, 0.016 mol),
dichlorobis(triphenylphosphine)palladium 0.456 g,
0.0006 mol), copper(I) iodide (0.124 g, 0.0006 mol)
and triphenylphosphine (0.681 g, 0.0026 mol) were
dissolved in DMF (80 ml). N2 gas was bubbled through
the mixture for 10 minutes, after which
N-ethylethanamine (10.2 ml, 0.097 mol) was added. The
reaction was then stirred at 60 C for 18 hours under
N2 atmosphere. After cooling to room temperature,
CH2Cl2 (50 ml) was added and the organic layer was
washed with 3 x 20 ml of brine and then dried on
MgSO4. The solvent was evaporated and the residue was
purified by flash column chromatography using
CH2Cl2/MeOH (9: 1) as eluent. Evaporation of the
combined product fractions provided 2.24 g of
intermediate 34 (yellow solid, 80%). Example Al l a)
Preparation of intermediate 35 A mixture of
intermediate 34 (5,44g, 0.013 mol) and Et3N (2.5 ml,
0.018 mol) in MeOH (190 ml) was hydrogenated ( 1 atm
H2) for 15 hours with 10 % Pd/C (0.544 g) as a
catalyst. After uptake of H2 (2 equiv), reaction was
filtered over celite and the filtrate was
concentrated. Intermediate 35 was obtained by
filtration after trituration with diisopropyl ether
(pale yellow solid, 5.00 g, yield: 91%). b)
Preparation of intermediate 36 To a solution of
intermediate 35 (1.85 g, 0.00425 mol) and DIPEA (4.33
ml, 0.0255 mol) in DMF (80 ml) was added 0.493 ml
(0.00638 mol) of mesyl chloride. This mixture was
stirred for 30 minutes. Next, 5 ml (0.00025 mol) of
this solution was added to the amino acid ester, in
casu glycine 1,1-dimethylethyl ester hydrochloride
(0.00125 mol), and the resulting mixture was stirred
overnight at 65 C. Then, themixture was cooled to room
temperature and 4-formylphenoxypolystyrene resin (
1.00 g, 0.0021 mol) was added. Upon shaking over the
weekend, the resin was filtered off and washed with
MeOH and MeOH/CH2Cl2 alternatingly (portions of 5 ml).
Evaporation of the solvent provided intermediate 36,
which was used as such for the next reaction step.
Intermediate 36a was prepared analogously from
Intermediate 85 using 2-amino-3- tert-butoxy-propionic
acid tert-butyl ester hydrochloride. c) Preparation of
intermediate 37 Intermediate 36 (crude compound) was
dissolved in TFA/CH2C 12/TIS (49/49/2) (5 ml) and
shaken overnight at rt. Next, the solvent was
evaporated, yielding intermediate 37 (TFA salt), which
was used as such for the next reaction step.
Intermediate 37a was prepared analogously from
Intermediate 36a. Example A12 b) Preparation of
intermediate 38 Sodium methoxide (0.35 g, 0.0064 mol)
was added to a solution of l-cyano-3- nitrobenzene
(9.48 g, 0.064 mol) in methanol (64 ml), and the
resulting mixture was stirred at rt for 4 hours. Next,
cyanamide (4.00 g, 0.096 mol) was added, and the
mixture was stirred overnight at rt. Diethyl ether
(200 ml) was then added. The resulting precipitate was
filtered off, washed with ether and dried, yielding
11.53 g of intermediate 38 (white solid, yield: 95
%).b) Preparation of intermediate 39 To a solution of
intermediate 38 ( 11.53 g, 0.061 mol) in CH3CN (120
ml) was slowly added 11.60 g (0.091 mol) of
V-(chloromethylene)- -methylmethanaminium chloride.
After 5 minutes of stirring at rt, the mixture became
homogeneous, and after 30 minutes a precipitate
appeared. The reaction was stirred for one additional
hour and then quenched by adding saturated aqueous
sodium bicarbonate. The aqueous phase was extracted
with dichloromethane (3 x 50 ml) and the combined
organic layers were dried over MgSO4. Filtration and
evaporation of the solvent yielded 12.60 g of
intermediate 39 (pale yellow solid, yield: 88 %).
Example Al 3 a) Preparation of intermediate 40 3-Amino
benzyl alcohol (1.19 g, 0.0096 mol) was added to a
solution of intermediate 39 (1.90 g, 0.0080 mol) in
1,4-dioxane (40 ml). Then DIPEA (1.05 g, 0.0081 mol)
was added and the mixture was stirred at rt for 5
hours. Next, the mixture was poured into ice-water,
and the resulting precipitate was washed with water
(50 ml), and then with cold diethyl ether (50 ml).
Drying in vacuo yielded 2.36 g of intermediate 40
(pale yellow solid, yield: 89 %). b) Preparation of
intermediate 4 1 To a suspension of intermediate
intermediate 40 (4.52 g, 0.014 mol) in MeOH (85 ml)
was added Et3N (1.9 ml, 0.014 mol). The resulting
mixture was hydrogenated ( 1 atm H2) for 48 hours with
10 % Pd/C (0.45 g) as a catalyst. After uptake of H2
(3 equiv), 100 ml of 1,4-dioxane/MeOH (4:1) was added
and the resulting solution was filtered over a bed of
celite. Evaporation of the solvent provided
intermediate 4 1 as a pale yellow solid (3.07 g,
yield: 75 %).Example Al 4 a) Preparation of
intermediate 42 A mixture of intermediate 4 1 (5.00 g,
0.017 mol), (2-oxoethyl)carbamic acid tert-butyl esfer
(3.26 g, 0.020 mol) and titanium(IV) isopropoxide
(7.26 g, 0.026 mol) in 1,2- dichloroethane (250 ml)
was stirred at room temperature for 3.5 hours. Then
acetic acid (3.07 g, 0.051 mol) was added, followed by
7.95 g (0.0375 mol) of sodium triacetoxyborohydride
and the resulting mixture was stirred for 15 hours at
rt. Next, the reaction was quenched with aqueous
saturated potassium carbonate. The organic layer was
separated, and the aqueous phase extracted with CHCl3
(3 x 50 ml). The combined organic layers were washed
with brine (250 ml) and dried on MgSO4. After removal
of the solvent, a purification was carried out using
flash column chromatography (eluent: CH2Cl2/Me0H/Et
3N, gradient 99:0:1 to 98:1:1). Evaporation of the
combined product fractions provided crude intermediate
42, which was triturated with diisopropyl ether.
Filtration and drying of the resulting solid provided
3.00 g of intermediate 42 (pale yellow solid, yield:
40 %). b) Preparation of intermediate 43 To a solution
of intermediate 42 (0.982 g, 0.00225 mol) and DIPEA
(2.30 ml, 0.0135 mol) in DMF (42 ml) was added 0.209
ml (0.00270 mol) of mesyl chloride. This mixture was
stirred for 30 minutes. Next, 5 ml (0.00025 mol) of
this solution was added to the amino acid ester, in
casu 7V-methylglycine 1,1 -dimethyl ethyl ester
hydrochloride (0.00075 mol), and the resulting mixture
was stirred overnight at 65 C. Then, the mixture was
cooled to room temperature and MP-NCO (6 equiv) was
added. Upon shaking overnight, the resin was filtered
off and washed with DMF (2 x 5 ml). Evaporation of the
solvent provided intermediate 43, which was used as
such for the next reaction step. Intermediate 43a was
prepared analogously from Intermediate 45 using
2-amino-3- phenyl-propionic acid tert-butyl ester
hydrochloride.c) Preparation of intermediate 44
Intermediate 43 (crude compound) was dissolved in
TFA/CH2C 12/TIS (49/49/2) (5 ml) and shaken overnight
at rt. Next, the solvent was evaporated, yielding
intermediate 44 as a TFA salt, which was used as such
for the next reaction step. Intermediate 44a was
prepared analogously from Intermediate 43a Example Al
5 a) Preparation of intermediate 45 A mixture of
intermediate 4 1 ( 1.60 g, 0.0055 mol),
(3-oxopropyl)carbamic acid tertbutyl ester (2.38 g,
0.014 mol) and titanium(IV) isopropoxide (3.21 g, 0.01
1 mol) in 1,2-dichloroethane (82 ml) was stirred at
room temperature for 3.5 hours. Then acetic acid (1.15
g, 0.019 mol) was added, followed by 3.14 g (0.015
mol) of sodium triacetoxyborohydride and the resulting
mixture was stirred for 15 hours at rt. Next, the
reaction was quenched with aqueous saturated potassium
carbonate. The resulting emulsion with precipitates
was filtered. The organic layer of the filtrate was
separated and the filter cake was extracted with CH2C
12/CHC13 (3 x 50 ml). The combined organic layers were
washed with brine (250 ml) and dried on MgSO4. After
removal of the solvent, a purification was carried out
using flash column chromatography (eluent:
CH2Cl2/Me0H/NEt 3, gradient 99:0:1 to 98.8:0.2:1).
Evaporation of the combined product fractions provided
crude intermediate 45, which was triturated with
diisopropyl ether. Filtration and drying of the
resulting solid provided 0.67 g of intermediate 45
(yellow solid, yield: 27 %).Example Al 6 a)
Preparation of intermediate 46 Cs2CO3 (0.250 mol) was
added to a solution of 4-hydroxybenzonitrile (0.125
mol) in DMF (380 ml), stirred at room temperature. The
mixture was stirred for 30 minutes at room
temperature. (2-Bromoethyl)-l,l-dimethylethyl ester
carbamic acid (0.187 mol) was added and the reaction
mixture was stirred overnight at room temperature. The
precipitate was filtered off, washed with EtOAc, and
then a mixture of EtOAc and brine was added. The
layers were separated. The organic phase was washed
with brine, then dried (MgSO ), filtered and the
solvent was evaporated. The residue was purified by
flash column chromatography over silica gel (eluent:
hexane/EtOAc 10/1 to 6/1). The product fractions were
collected and the solvent was evaporated, yielding
23.44 g (yield 73%; white solid) of intermediate 46.
b) Preparation of intermediate 47 NaOCH 3 (0.0553 mol)
was added to a solution of intermediate 46 (0.0276
mol) in MeOH (83 ml). The mixture was stirred for 2
hours at room temperature. Cyanamide (0.0553 mol) was
added in one portion. The reaction mixture was stirred
for 48 hours at room temperature. During a period of 7
days, each day, extra NaOCH 3 ( 1 equiv) was added as
well as extra cyanamide (6 equiv). The resulting
precipitate was filtered off, then washed with
methanol and diethyl ether. The solvent was
evaporated. The residue was purified by flash column
chromatography over silica gel (eluent: hexane/EtOAc
30/10 over 20/10 to 10/10). The product fractions were
collected and the solvent was evaporated. The residue
was dried in vacuo at room temperature, yielding 2.8 g
(yield 33%; white solid) of intermediate 47. c)
Preparation of intermediate 48 Intermediate 47 (0.0092
mol) was dissolved in CH3CN (20 ml).
-(chloromethylene)- V-methyl-methanaminium chloride
(0.0138 mol) was added and the reaction mixture was
stirred for 1.5 hours at room temperature. The
reaction was quenched by adding water. CH Cl2 was
added. The layers were separated The aqueous phase was
extracted with CH2Cl2. The organic layers were
combined, washed with brine, dried (MgSO4),filtered
and the solvent was evaporated. The residue was dried
in vacuo at room temperature, yielding 1.5 g (yellow
solid, used in next reaction step, without further
purification) of intermediate 48. d) Preparation of
intermediate 49 Intermediate 48 (0.0043 mol) was
dissolved in 1,4-dioxane (20 ml).
3-Aminobenzenemethanol (0.0051 mol) was added. DIPEA
(0.0086 mol) was added and the reaction mixture was
stirred for 15 hours at room temperature. CH2Cl2 (20
ml) and brine (20 ml) were added. The organic phase
was separated, then washed with brine, dried (MgSO4),
filtered and the solvent was evaporated. The residue
was purified by column chromatography over silica gel
(eluent: hexane/EtOAc from 3/1 to 1/1). The product
fractions were collected and the solvent was
evaporated. The residue was dried in vacuo at room
temperature, yielding 1.5 g (38%) of intermediate 49.
e) Preparation of intermediate 50 DIPEA (2.7 ml) was
added to a stirred solution of intermediate 49
(0.00265 mol) in DMF (50 ml). Methanesulfonyl chloride
(0.349 ml) was added and the reaction mixture was
stirred for one hour at room temperature. More
methanesulfonyl chloride (0.103 ml) was added and the
reaction mixture was stirred for one hour at room
temperature, yielding crude reaction solution
containing intermediate 50 as used in next reaction
step, without further puri fi cation f) Preparation of
intermediate 5 1 1,1 -Dimethylethyl ester
4-piperidinecarboxylic acid (0.0005 mol) was added to
part (5 ml) of crude reaction solution of intermediate
50 in DMF (50 ml) and DIPEA (2.7 ml). The reaction
mixture was stirred overnight at 70 0C. Macroporous
benzyl isocyanate scavenger (0.00075 mol) was added,
and the mixture was stirred overnight at
roomtemperature. The resin was filtered off, washed
with methanol, then with MeOH/CH2Cl2 1/10 and the
filtrate's solvent was evaporated, yielding
intermediate 51 which was used as such in the next
step, g) Preparation of intermediate 52 Crude
intermediate 5 1 (max. 0.000250 mol) was taken up into
TFA/CH2C 12/TIS 49/49/2 (5 ml). The mixture was shaken
for 5 hours at room temperature. The solvent was
evaporated, yielding crude intermediate 52 (TFA salt,
used in next reaction step without further
purification). Example A17 a) Preparation of
intermediate 53 A mixture of
2-chloro-4-(2-chloro-4-pyridinyl)-l,3,5-triazine (0.05
mol), (3- aminophenoxy)- 1,1-dimethylethyl ester
acetic acid (0.05 mol), DIPEA (0.2 mol) in CHCl3 (500
ml) was stirred 4 hours at 60 0C. The reaction mixture
was washed 2 times with H2O (250 ml; aqua destillata).
The separated organic layer was dried (Na2SO4) and the
filtrate's solvent was evaporated. The residue was
recrystallized from CH3CN/H2O, yielding 15.30 g (74%;
M.P. : 121.5 0C to 122.7 0C; NMR confirmed 



structure) of intermediate 53. b) Preparation of
intermediate 54 Intermediate 53 (0.005 mol),
2-propynyl- 1,1-dimethylethyl ester carbamic acid
(0.006 mol), diethylamine (0.075 mol),
dichlorobis(triphenylphosphine)palladium (0.00025
mol), copper(I) iodide (0.00025 mol) and
triphenylphosphine (0.001 mol) were dissolved in DMF
(50 ml) and N2 was bubbled in the reaction mixture for
5 minutes. The reaction mixture was stirred for 16
hours at 60 C (nitrogen atmosphere). H2O (10ml) was
added to the reaction mixture and the solvent was
evaporated. The residue was purified by flash column
chromatography over silica gel (eluent: CH2Cl2/Me0H
from 100/0 to 90/10). The product fractions were
collected and the solvent was evaporated. The residue
was recrystallized from DIPE, yielding 1.8034 g (68%;
M.P. : 161.2 0C to 162.5 0C) of intermediate 54. c)
Preparation of intermediate 55 A mixture of
intermediate 54 (0.0028 mol) in THF (50 ml) was
hydrogenated with Raney Nickel (catalytic quantities)
as a catalyst. After 20 hours and uptake of H2 (2
equiv; 140 ml), the catalyst was filtered off. The
filtrate's solvent was evaporated. The residue was
recrystallized from DIPE, yielding 1.3161 g (88%; M.P.
: 146.5 0C to 148.4 0C) of intermediate 55. d)
Preparation of intermediate 56 Intermediate 55 (0.002
mol) was dissolved in a mixture of TFA/CH2C 12/TIS
(49/49/2, 20 ml) and stirred for 2.5 hours at room
temperature. The solvent was evaporated and
co-evaporated 3 times with CH3CN, yielding (LCMS :
94%; crude used as such in next reaction step) of
intermediate 56 as a TFA salt (.C2HF3O2) . Example Al
8 a) Preparation of intermediate and intermediate 57
4-Cyano-2-pyridinecarboxylic acid ethyl ester (0.090
mol) in MeOH (100 ml) was stirred. NaOCH3 (0.00905
mol) was stirred for one hour at room temperature and
the mixture became homogenous. H2N-CN (0.135 mol) was
added and the reaction mixture was stirred for 5 hours
at room temperature. More NaOCH3 (0.5 equiv) and
H2N-CN (0.75 equiv) were added and the reaction
mixture was stirred overnight at roomtemperature. The
mixture was filtered. To the filtrate, more NaOCH3
(0.05 equiv) was added and that mixture was stirred
for 3 hours and the resulting precipitate was again
filtered off. The filtrate was purified by column
chromatography over silica gel (eluent: CH2Cl2/MeOH
30/1). The product fractions were collected and the
solvent was ' evaporated, yielding 9 g of intermediate
57 (49%). b) Preparation of intermediate 58
Intermediate 57 (0.044 mol) was suspended in CH2Cl2
(150 ml). 7V-(chloromethylene)- V-methyl-methanaminium
chloride (0.066 mol) was added and the reaction
mixture was stirred overnight at room temperature. The
reaction mixture was washed with a saturated aqueous
NaHCO3 solution, then extracted with CH2Cl2. The
separated organic layer was dried (MgSO4), filtered
and the solvent evaporated, yielding 10.42 g (95%) of
intermediate 58. c) Preparation of intermediate 59
Intermediate 58 (0.021 mol) dis in a mixture of
1,4-dioxane (90 ml) and CH2Cl2 (10 ml).
[2-(3-Aminophenoxy)ethyl]- 1,1 -dimethylethyl ester
carbamic acid (0.024 mol) was added. DIPEA (0.042 mol)
was added and the reaction mixture was stirred
overnight at room temperature. The solvent was
evaporated. The residue was dissolved in CH2Cl2. The
organic solution was washed with a saturated aqueous
NaHCO solution. The aqueous phase was extracted with
CH2Cl2. The separated organic layer was dried (MgSO ),
filtered and the solvent evaporated. The residue was
purified by column chromatography over silica gel
(eluent: hexane/EtOAc from 1/1 to 0/1). The product
fractions were collected and the solvent was
evaporated, yielding 8.50 g (87%) of intermediate 59.
d) Preparation of intermediate 60CaCl2 (0.012 mol) was
added to MeOH (180 ml). The mixture was stirred and
cooled at -10 0C, under N atmosphere. NaBH4 (0.018
mol) was added and stirring was continued for 20
minutes. A solution of intermediate 59 (0.018 mol) in
MeOH (90 ml) was cooled to -10 C, then added to CaCl2/
NaBH4MeOH at -10 C. The resultant reaction mixture was
stirred, allowing the temperature to rise to room
temperature. 2- Propanone was added. The solvent was
evaporated. The residue was washed in 1M NaOH, then
extracted twice with CH2Cl2. The separated organic
layer was dried (MgSO4), filtered and the solvent
evaporated. The residue was purified by column
chromatography over silica gel (eluent: EtOAc/hexane
1/2, then CH2Cl2/Me0H 30/1 to 20/1). The product
fractions were collected and the solvent was
evaporated, yielding 5.205 g (66%) of intermediate 60.
e) Preparation of intermediate 6 1 DMF (90 ml) was
added to intermediate 60 (0.00450 mol) in DIPEA (4.59
ml). Methanesulfonyl chloride (0.52 ml) was added and
the reaction mixture was stirred for one hour,
yielding crude reaction solution, containing
intermediate 6 1 used in next reaction step without
further purification, f) Preparation of intermediate
62 Crude intermediate 6 1 in 5 mL DMF (0.00025 mol)
and DIPEA (4.59 ml) was added to iV-methylglycine
1,1-dimethylethyl ester hydrochloride (0.0005 mol).
The reaction mixture was stirred overnight at 65 0C
Excess macroporous benzyl isocyanate scavenger was
added, and the mixture was stirred overnight at room
temperature. The resin was filtered off, washed with
methanol, then with methanol/CH 2Cl2 1/4 and the
filtrate's solvent was evaporated, yielding
intermediate 62 which was used as such in the next
step.g) Preparation of intermediate 63 Crude
intermediate 62 (max. 0.000250 mol) was taken up into
TFA/CH2C 12/TIS 49/49/2 (5 ml). The mixture was shaken
overnight at room temperature. The solvent was
evaporated, yielding crude intermediate 63 (TFA salt,
used in next reaction step without further
purification). Example Al 9 a) Preparation of
intermediate 64 To a mixture of intermediate 1 (0.016
mol) in extra dry DMF (240 ml), first Pd(PPh3)4
(0.0008 mol) and triphenylphosphine (0.0016 mol), and
then tributylethenylstannane (0.024 mol) were added.
The reaction mixture was stirred for 48 hours at 80 C.
The solvent was evaporated, then CH Cl2 and water were
added. The separated organic layer was dried (MgSO4),
filtered and the solvent was evaporated. The product
was taken up in CH3CN, and the resulting precipitate
filtered off and dried (vacuum), yielding 3.45 g (71
%) of intermediate 64. b) Preparation of intermediate
65 A mixture of intermediate 64 (0.00984 mol) and 1,1
-dimethyl ethyl ester 1- piperazinecarboxylic acid
(0.074 mol) was heated for 18 hours at 100 C (melt).
Next, the product was purified by column
chromatography over silica gel (eluent: gradient 0 to
10 % MeOHZCH2Cl ) . The product fractions were
collected and the solvent was evaporated. The residue
was dissolved in CH2Cl2 and washed several times with
H2O (3 L total). The separated organic layer was dried
(MgSO ), filtered and the solvent wasevaporated. The
product was further purified by column chromatography
over silica gel (eluent: gradient CH2Cl2 to 10 %
MeOH/CH2Cl2) . The product fractions were collected
and the solvent was evaporated. The product was
dissolved in CH2Cl2 and MP-NCO (0.010 mol) was added.
The reaction mixture was stirred at room temperature
for 1 hour. The scavenger was filtered off and the
solvent was evaporated, yielding 1 g (20 %) of
intermediate 65. c) Preparation of intermediate 66
DIPEA (0.014 mol) was added to a mixture of
intermediate 65 (0.0010 mol) in DMF (50 ml). Then
methanesulfonyl chloride (0.0031 mol) was added in
small portions over 3 hours at room temperature.
N-methyl-1,1-dimethylethyl ester glycine (0.003 mol)
was added and the reaction mixture was stirred for 18
hours at 60 C. The mixture was cooled to room
temperature and finally Macroporous benzyl isocyanate
scavenger (0.006 mol) was added. The reaction mixture
was stirred overnight at room temperature. The
scavenger was filtered off and the solvent was
evaporated. The residue was partitioned between CH2Cl2
and H2O and Na2CO3 was added. The separated organic
layer was dried (MgSO4), filtered and the solvent was
evaporated, yielding 0.630 g (100 %) of intermediate
66. d) Preparation of intermediate 67 A mixture of
intermediate 66 (0.00102 mol) in a 50 % TFA solution
in CH2Cl2 (20 ml) was stirred overnight at room
temperature. The solvent was evaporated and
reevaporated 2x with CH2Cl2, yielding intermediate 67
as a TFA salt (.C2HF3O2, the product was used further
without purification).Example A20 a) Preparation of
intermediate 68 N2 was bubbled for 5 minutes in a
mixture of intermediate 53 (0.010 mol), 2-propyn-lol
(0.015 mol), dichlorobis(triphenylphosphine)palladium
(0.0005 mol), triphenylphosphine (0.002 mol)
diethylamine (0.015 mol), and copper(I) iodide (0.0005
mol) in DMF (100 ml). The reaction mixture was stirred
for 20 hours at 60 C (nitrogen atmosphere). More
2-propyn-l-ol (0.015 mol) was added to the reaction
mixture and stirred for 24 hours at 60 C (nitrogen
atmosphere). H2O (200 ml) and CH2Cl2 (200 ml) were
added to the reaction mixture. The organic layer was
separated and washed 2 times with brine. The separated
organic layer was dried (Na2SO4), filtered and the
solvent was evaporated. The residue was purified by
flash column chromatography over silica gel (eluent:
CH2Cl2MeOH from 100/0 to 90/10). The product fractions
were collected and the solvent was evaporated. The
residue was stirred in CH3CN (60 C) and activated
carbon, then filtered over dicalite. The filtrate's
solvent was evaporated and the residue was
recrystallized from DIPE/CH3CN. The precipitate was
filtered off, yielding 1.033 g (24%; M.P. : 141 . 1 C
to 142.9 C) of intermediate 68. b) Preparation of
intermediate 69 First DIPEA (0.006 mol), then
methanesulfonyl chloride (0.0015 mol) were added to a
solution of intermediate 68 (0.001 mol) in DMF (15
ml). The reaction mixture was stirred for 5 minutes
and then 1,1-dimethylethyl ester
1-piperazinecarboxylic acid (0.001 5 mol) was added.
The reaction mixture was stirred for 22 hours at 65
0C. The reaction mixture was cooled to room
temperature and PS-NCO resin (0.001 mol) was added.
The mixture was stirred overnight at room temperature,
filtered and washed 4 times with DMF (5 ml). The
filtrate's solvent was evaporated, yielding (crude
used as such in next reaction step) intermediate 69.c)
Preparation of intermediate 70 A mixture of crude
intermediate 69 (0.001 mol) in THF (50 ml) was
hydrogenated with Raney Nickel (catalytic quantities)
as a catalyst. After an uptake of H2 (2 equiv; 50 ml),
the catalyst was filtered off. The filtrate's solvent
was evaporated. The residue was purified by flash
column chromatography over silica gel (eluent:
CH2Cl2/Me0H from 100/0 to 90/10). The product
fractions were collected and the solvent was
evaporated, yielding 0.320 g (53%) of intermediate 70.
d) Preparation of intermediate 7 1 Intermediate 70
(0.00053 mol) was dissolved in a mixture of TFA/CH2C
12/TIS (49/49/2, 20 ml) and stirred for 3 hours at
room temperature. The solvent was evaporated, yielding
(crude used as such in next reaction step)
intermediate 7 1 as a TFA salt (.C2HF3O2) . Example A2
1 a) Preparation of intermediate 72 DIPEA (10 ml) was
added at room temperature to a mixture of
2-chloro-4-(2-chloro-3- pyridinyl)-l,3,5-triazine
(0.0142 mol) and 3-aminobenzenemethanol (0.0142 mol)
in CHCl3 (100 ml) and stirred overnight at room
temperature. The precipitate was filtered off and the
filter residue was dried, yielding 2.54 g (58%) of
intermediate 72.b) Preparation of intermediate 73 A
mixture of intermediate 72 (0.0159 mol),
(2-aminoethyl)- 1,1 -dimethylethyl ester carbamic acid
(0.047 mol) and DIPEA (10 ml) in CH3CN (50 ml) was
heated in a microwave at 120 C for 2 hours. The
reaction mixture was cooled to room temperature. The
solvent was evaporated. The residue was partitioned
between H2O (50 ml) and EtOAc ( 150 ml). The separated
organic layer was washed with H2O (20 ml) and then
washed with brine (20 ml). This separated organic
layer was dried (Na2SO4), filtered and the solvent was
evaporated. The residue was dissolved in CH3CN at 45
C. Then the mixture was cooled to room temperature.
The precipitate was filtered off and dried (vacuo),
yielding 3.9 g (56 %) of intermediate 73. c)
Preparation of intermediate 74 Methanesulfonyl
chloride (0.00086 mol) was added dropwise at room
temperature to a mixture of intermediate 73 (0.00057
mol) and DIPEA (0.00342 mol) in DMF (7 ml).
Then7V-2-propenyl-l,l-dimethylethyl ester glycine
(0.0014 mol) was added and the reaction mixture was
stirred overnight at 70 C. Macroporous benzyl
isocyanate scavenger (0.0025 mmol) was added and the
reaction mixture was shaken overnight. The reaction
mixture was filtered and the filtrate's solvent was
evaporated (vacuo), yielding (crude used as such in
next reaction step) intermediate 74. d) Preparation of
intermediate 75 Crude intermediate 74 (0.00057 mol)
was dissolved at room temperature in CH2C 12/TFA/TIS
(49/49/2, 50 ml). The reaction mixture was stirred
until all theintermediate 74 was consumed. The solvent
was evaporated (vacuo), yielding (crude used as such
in next reaction step) intermediate 75 as a TFA salt
(.C HF3O2) . Example A22 a) Preparation of
intermediate 76 NaOCH 3 (0.1 equiv, 0.005 mol) was
added to a solution of 3-bromo-4- fluorobenzonitrile
(0.050 mol) in MeOH (50 ml). The mixture was stirred
for 4 hours at room temperature. Cyanamide ( 1.5
equiv, 0.075 mol) was added and the reaction mixture
was stirred overnight at room temperature. CH2Cl2 and
brine were added. The organic layer was separated,
washed with brine, dried (anhydrous MgSO ), filtered
and the solvent was evaporated. The residue was dried
(vacuum, room temperature), yielding 10.51 g (87%;
white solid) of intermediate 76. b) Preparation of
intermediate 77 -(chloromethylene)-
Lf-methyl-methanaminium chloride (0.0335 mol) was
added to a solution of intermediate 76 (0.0237 mol) in
CH3CN (50 ml). After 5 minutes of stirring, the
mixture became homogeneous and in 30 minutes
precipitation appeared. The reaction mixture was
stirred for one additional hour. The reaction was
quenched by adding a saturated aqueous NaHCO3
solution. The layers were separated The aqueous phase
was extracted with CH2Cl2 (3 x 50 ml). The separated
organic layer was dried (MgSO4), filtered and the
solvent evaporated. The residue was dried (vacuum,
room temperature), yielding 6.25 g (91%, white solid)
of intermediate 77. c) Preparation of intermediate 78
3-Amino-benzenemethanol (0.0154 mol) was added in one
portion to a solution of intermediate 77 (0.0128 mol)
in 1,4-dioxane (65 ml). DIPEA (0.0154 mol) was added.
The resultant reaction mixture was stirred for 5 hours
at room temperature. CH2Cl2 (50 ml) and water (50 ml)
were added. The layers were separated The aqueous
phase was extracted with CH2Cl2. The organic layers
were combined, dried (MgSO4), filtered and the solvent
was evaporated, yielding (used as such in next step)
intermediate 78.d) Preparation of intermediate 79
Reaction under N2 atmosphere. A mixture of
intermediate 78 (0.032 mol), 2-propynyl-
1,1-dimethylethyl ester carbamic acid (0.080 mol),
dichlorobis(triphenylphosphine)palladium (0.0032 mol),
copper(I) iodide (0.0032 mol) and triphenylphosphine
(0.0127 mol) in DMF (385 ml) was stirred and N2 gas
was allowed to bubble through for 10 minutes.
Diethylamine (0.480 mol) was added and the resultant
reaction mixture was stirred for 18 hours at 60 C
(nitrogen atmosphere). CH2Cl2 (50 ml) was added. The
mixture was washed with brine. The brine phase was
extracted with CH2Cl2 (3 x 50 ml). The organic layers
were combined, dried (MgSO4), filtered and the solvent
was evaporated. The residue was dried (vacuum, room
temperature), yielding 4.1 g (28%) of intermediate 79.
e) Preparation of intermediate 80 Et3N (0.0127 mol)
was added to a solution of intermediate 79 (0.0091
mol) in THF (140 ml) and this mixture was hydrogenated
for 48 hours at room temperature with Pt/C 10 % (2 g)
as a catalyst. After uptake of H2 stopped, the
catalyst was filtered off over a bed of Celite. The
filtrate's solvent was evaporated and the residue was
dried. The above procedure was repeated twice to
effect complete reduction. The thus obtained residue
was triturated with DIPE, the resulting precipitate
filtered off, washed with DIPE, then dried, yielding
1.88 g (46%) of intermediate 80. Example A23 a)
Preparation of intermediate 8 1
[(3-aminophenyl)methyl]-l,l-dimethylethyl ester
carbamic acid (0.0286 mol) was added in one portion to
a solution of intermediate 77 (0.0238 mol) in
1,4-dioxane (120 ml). DIPEA (0.0286 mol) was added.
The resultant reaction mixture was stirred for 15hours
at room temperature. CH2Cl2 and brine were added. The
layers were separated The organic layer was washed
with brine, dried (MgSO4), filtered and the solvent
was evaporated. The residue was dried, yielding (47%)
intermediate 81. b) Preparation of intermediate 82
Reaction under N2 atmosphere. A mixture of
intermediate 8 1 (0.01 11 mol), 2-propynl- ol (0.028
mol), dichlorobis(triphenylphosphine)palladium (0.001
11 mol), copper(I) iodide (0.0001 11 mol) and
triphenylphosphine (0.00447 mol) in DMF (135 ml) was
stirred and N2 gas was allowed to bubble through for
10 minutes diethylamine (0. 168 mol) was added and the
resultant reaction mixture was stirred for 18 hours at
60 C (nitrogen atmosphere). CH2Cl2 (100 ml) was added.
Brine (50 ml) was added. The organic phase was washed
with brine (3 x 50 ml). The organic layers were
combined, dried (MgSO4), filtered and the solvent was
evaporated. The residue was purified by flash column
chromatography over silica gel (eluent: gradient
hexane/EtOAc 5/1 to 1/3). The product fractions were
collected and the solvent was evaporated. The residue
was triturated with DIPE, the resulting precipitate
filtered off, washed with DIPE, then dried (vacuum,
room temperature), yielding 1.36 g (27 %) of
intermediate 82. Example A24 a) Preparation of
intermediate 83 3-Amino-5-chloro-benzenemethanol
(0.0194 mol) was added in one portion to a solution of
intermediate 77 (0.0162 mol) in 1,4-dioxane (80 ml).
DIPEA (0.0194 mol) was added. The resultant reaction
mixture was stirred for 8 hours at room temperature.
CH2Cl2 (50 ml) and brine (50 ml) were added. The
layers were separated. The organic layer was washed
with brine (2 x 20 ml). The organic layers were
combined, dried (MgSO4), filtered and the solvent was
evaporated, yielding 6 g (90%) of intermediate 83.b)
Preparation of intermediate 84 A mixture of
intermediate 83 (0.0107 mol), 2-propynyl- 1,1
-dimethylethyl ester carbamic acid (0.0267 mol),
dichlorobis(triphenylphosphine)palladium (0.00107
mol), copper(I) iodide (0.00107 mol)
andtriphenylphosphine (0.00428 mol) in DMF (130 ml)
was stirred and N2 gas was allowed to bubble through
for 10 minutes diethylamine (0. 160 mol) was added and
the resultant reaction mixture was stirred for 15
hours at 60 0C (nitrogen atmosphere). CH2Cl2 (100 ml)
was added and this solution was washed with brine (3 x
50 ml). The organic layers were combined, dried
(MgSO4), filtered and the solvent was evaporated. The
residue was purified by flash column chromatography
over silica gel (eluent: gradient hexane/EtOAc from
5/1 to 1/1). The product fractions were collected and
the solvent was evaporated. The residue was dried
(vacuum, room temperature), yielding 4.16 g (80%) of
intermediate 84. c) Preparation of intermediate 85
Et3N (0.012 mol) was added to a solution of
intermediate 84 (0.0086 mol) in THF (130 ml) and this
mixture was hydrogenated for 12 hours at room
temperature with Pt/C 5% (0.832 g) as a catalyst. The
catalyst was filtered off over a bed of Celite. The
Celite was washed with THF and the filtrate's solvent
was evaporated and the residue was dried. This
procedure was repeated (same quantities of all
products). After uptake of H2 stopped, the catalyst
was filtered off over a bed of Celite. The Celite was
washed with THF and the filtrate's solvent was
evaporated under reduced pressure. The procedure was
repeated again (3 x). The residue was triturated under
DIPE, filtered off, washed with DIPE, then dried,
yielding 3.26 g (78%) of intermediate 85. Example A25
a) Preparation of intermediate 86
[(2-aminophenyl)methyl]-l,l-dimethylethyl ester
carbamic acid (0.031 mol) was added to a mixture of
intermediate 32 (0.026 mol) in 1,4-dioxane (80 ml).
DIPEA (0.052 mol)was added and the reaction mixture
was stirred overnight. The reaction mixture was
diluted with CH2Cl2 (200 ml), then washed with a
saturated aqueous NaHCO3 solution. The organic layer
was separated, dried (MgSO4), filtered and the solvent
was evaporated, yielding 11.86 g of intermediate 86.
b) Preparation of intermediate 87 To a mixture of
intermediate 86 (0.026 mol), copper(I) iodide (0.0026
mol), dichlorobis(triphenylphosphine)palladium (0.0026
mol) and triphenylphosphine (0.0052 mol), DMF (200 ml)
was added and the mixture was stirred. Then,
2-propyn-lol (0.065 mol) and diethylamine (0.39 mol)
were added. N2 was bubbled through the mixture. The
reaction mixture was stirred overnight at 60 0C
(nitrogen atmosphere). More 2-propyn-l-ol (0.5 equiv),
diethylamine (5 equiv), copper(I) iodide (0.10 equiv)
and dichlorobis(triphenylphosphine)palladium (0.05
equiv) were added and the reaction mixture was stirred
overnight at 60 0C (nitrogen atmosphere). Water (10
ml) was added. The solvent was evaporated. The residue
was purified by column chromatography over silica gel
(eluent: hexane/EtOAc 2/1). The product fractions were
collected and the solvent was evaporated, yielding
10.2 g (91%) of intermediate 87. c) Preparation of
intermediate 88 Intermediate 87 (0.00748 mol) was
dissolved in Et3N (0.07485 mol) and MeOH (70 ml) under
N2. Pt/C 5% (2.92 g) was added and the reaction
mixture hydrogenated ( 1 atm H2) at room temperature
for 24 hours. The reaction mixture was filtered over a
pad of Celite and the filtrate's solvent was
evaporated. The residue was taken up into Et3N (10.5
ml) and MeOH (70 ml) under N2 atmosphere. Extra Pt/C
5% (2.92 g) was added and the reaction mixture was
hydrogenated at room temperature for another 24 hours
( 1 atm H2) . The reaction mixture was filtered over a
pad of Celite. The filtrate's solvent was evaporated.
The residue was purified by flash column
chromatography over silica gel (eluent: hexane/EtOAc
50/50). The product fractions were collected and the
solvent was evaporated, yielding 2.11 g (65%) of
intermediate 88.d) Preparation of intermediate 89
Intermediate 88 (0.00229 mol) was suspended in DIPEA
(0.022 mol) and CH3CN (50 ml). A solution of
methanesulfonyl chloride (0.00688 mol) in DMF (2 ml)
was added. The reaction mixture was stirred for 30
minutes at room temperature. CH2Cl2 (100 ml) was
added. The mixture was washed with a 1M aqueous Na2CO3
solution (50 ml). The layers were separated. The
organic layer was washed with water, dried (MgSO4),
filtered and the solvent was evaporated. The residue
was purified by column chromatography over silica gel
(eluent: hexane/EtOAc 1/1). The product fractions were
collected and the solvent was evaporated, yielding
0.870 g (75%) of intermediate 89. e) Preparation of
intermediate 90 Intermediate 89 (0.00021 mo wa
dissolved in DMF (5 ml) and added to 1,1-
dimethylethyl ester D-alanine and DIPEA (0.001 5 mol)
in 5 mL DMF. The resultant reaction mixture was
stirred overnight at 65 C. After cooling PS-CHO (2.1
mmol/g) was added, the mixture was stirred at room
temperature for 24 hours. The resins were removed by
filtration, then washed with MeOH and with CH2Cl2/Me0H
4/1 . The filtrate's solvent was evaporated, yielding
intermediate 90 which was used in next reaction step,
without further puri fication f) Preparation of
intermediate 9 1 



Intermediate 90 (0.00025 mol; crude residue) was taken
up in a mixture of TFA/TIS/CH2C 12 (5 ml; 49/49/2).
The reaction mixture was stirred overnight at room
temperature. The solvent was evaporated, yielding
crude intermediate 9 1 (TFA salt, used in next
reaction step without further purification).Example
A26 a) Preparation of intermediate 92
5-Bromo-3-pyridinecarbonitrile (0.002732 mol) was
suspended in MeOH (3 ml). NaOCH3 (0.0002732 mol) was
added and the mixture was stirred for an hour at room
temperature, and the mixture became homogeneous.
H2N-CN (0.004098 mol) was added and the resultant
reaction mixture was stirred overnight at room
temperature (after one hour, precipitation started).
The resulting precipitate was filtered off, washed
with diethyl ether (3 x 5 ml), and dried, yielding
0.513 g (83%, white solid) of intermediate 92. b)
Preparation of intermediate 93 7V
(chloromethylene)-7V-methyl-methanaminium chloride
(0.043 mol) was added to a mixture of intermediate 92
(0.028 mol) in CH3CN. The mixture was stirred for 3
hours. 200ml CH2Cl2 and 150ml of a saturated aqueous
NaHCO3 soln. Phases were separated and the aqueous
layer was extracted with CH2Cl2 (q.s.). The organic
layer was dried (MgSO4), filtered and dried, yielding
7.153g (94%) of intermediate 93. c) Preparation of
intermediate 94 DIPEA (0.4 mol) was added to a
suspension of intermediate 93 (0.2 mol) and 3-
aminobenzenemethanol (0.2 mol) in CHCl3 (1000 ml) and
stirred for 3 hours at 60 0C. DIPE (1000 ml) and DIPEA
(200 ml) were added to the stirring reaction mixture.
The reaction mixture was cooled to room temperature
and left stirring at room temperature over the
weekend. CH2Cl2 (500 ml) and Na2CO3 10% aqueous
solution (500 ml) were added. The precipitate was
filtered off, washed with CH2Cl2 and H2O (aqua
destillata). The filter residue was crystallized from
EtOH and the resulting precipitate was filtered off,
yielding 20.14g (28%) of intermediate 94. d)
Preparation of intermediate 95N2 was bubbled for 2
minutes through a mixture of intermediate 94 (0.015
mol), 2- propynyl- 1,1 -dimethyl ethyl ester carbamic
acid (0.015 mol), diethylamine (0.015 mol), Pd(PPh 3)4
(0.00075 mol) and copper(I) iodide (200 ml) in
triphenylphosphine (0.0003 mol). The reaction mixture
was stirred overnight at 75 C. The reaction mixture
was filtered and the filtrate's solvent was
evaporated. The residue was purified by column
chromatography over silica gel. The product fractions
were collected and the solvent was evaporated. The
residue was recrystallized from CH3CN, yielding 11.25
g (58%) of intermediate 95. e) Preparation of
intermediate 96 A mixture of intermediate 95 (0.032
mol) in MeOH (250 ml) was hydrogenated with Raney
Nickel as a catalyst. After uptake of H2 (q.s.), the
catalyst was filtered off and the filtrate was
evaporated. The residue, methanesulfonyl chloride
(0.0384 mol) and DIPEA (0.192 mol) in DMF (150 ml) was
stirred until the residue was consumed. Then
[51537-21-4] (0.064 mol) was added and the reaction
mixture was stirred overnight at 70 C. The solvent was
evaporated. The residue was purified by column
chromatography over silica gel. The product fractions
were collected and the solvent was evaporated. The
crude was used as such in next reaction step, yielding
a racemic mixture as intermediate 96. f) Preparation
of intermediate 97 Intermediate 96 was added to TFA/
CH2C 12/TIS (49/49/2, 500 ml) and then stirred at 40 C
until the crude was consumed. The solvent was
evaporated. The crude was used as such in a next
reaction step, yielding a racemic mixture as
intermediate 97 (TFA salt). Example A27 a) Preparation
of intermediate 98Bromo-l,l-dimethylethyl ester acetic
acid ( 1 mol) dissolved in EtOH (500 ml) was added
drop wise to an ice-cooled solution of 2-propen-l
-amine (3 mol) and Et3N ( 1 mol) in EtOH ( 1000 ml).
The reaction mixture was allowed to warm to room
temperature and stirred for 20 hours. The solvent was
evaporated and the residue was redissolved in EtOAc.
The mixture was re-extracted 2 times with IN citric
acid aqueous solution (500 ml). Na2CO3 was added
portion wise to the combined separated aqueous layers
until pH=10. This mixture was extracted 3 times with
EtOAc (500 ml). The combined separated organic layers
were dried (Na2SO4), filtered and the filtrate's
solvent was evaporated. This residue was dissolved in
hexane, the precipitate was filtered off and washed
with hexane. The filtrate's solvent was evaporated and
IN HCl in 2-propanol (500 ml) was added while cooling
on an ice bath. The solvent was partially evaporated
and again IN HCl in 2-propanol (1200 ml) was added
while cooling on an ice bath. DIPE ( 1500 ml) was
added to the mixture. The precipitate was filtered off
and washed with DIPE, yielding 152.38 g (73%) of
intermediate 98 as a hydrochloric acid salt (.HCl).
Example A28 a) Preparation of intermediate 99 Et3N
(0.152 mol) was added to a mixture of intermediate 95
(0.015 mol) in EtOH/MeOH (1/1 , 75 ml). Pt/C 5% (3 g)
was added under N2 flow. The mixture was stirred
during the weekend under H2 atmosphere ( 1 atm). The
precipitate was filtered, washed with MeOH (q.s.) and
DMF (q.s.). The solvent was evaporated and the above
procedure was repeated. The thus obtained residue was
purified by column chromatography over silica gel
(eluent: EtOAc). The product fractions were collected
and the solvent was evaporated, yielding 5.05g (75%)
of intermediate 99. b) Preparation of intermediate 100
DIPEA (0.012 mol) and then methanesulfonyl chloride
(0.00309 mol) were added to a solution of intermediate
99 (0.00206 mol) in DMF (20 ml) and stirred for 5
minutes. Intermediate 98 (0.00619 mol) was added and
the reaction mixture was stirredovernight at 65 0C.
The solvent was evaporated. The residue was dissolved
in CH2Cl2 (20 ml). This mixture was washed 3 times
with H2O (10 ml) and then washed 2 times with NaHCO3
saturated aqueous solution. The separated organic
layer was dried (Na SO4), filtered and the solvent was
evaporated, yielding intermediate 100 (used as i such
in next reaction step) c) Preparation of intermediate
101 A solution of crude intermediate 100 (0.00206 mol)
in TFA/ CH2C 12/TIS (49/49/2, 20 ml) was added shaken
for 3 hours at 30 C. The solvent was evaporated. The
residue was purified by reversed phase
high-performance liquid chromatography (standard
gradient elution with NH4HCO3 buffer). The product
fractions were collected, the solvent was evaporated
and co-evaporated with MeOH, yielding 1.57 g (used as
such in next reaction step) of intermediate 101 . d)
Preparation of intermediate 102 Crude intermediate 101
(0.00206 mol) dissolved in DMF (50 ml) was added drop
wise to a solution of HBTU (0.00824 mol) and DIPEA
(0.0412 mol) dissolved in DMF (100 ml). NH3 in MeOH 7N
(20 ml) was added and the reaction mixture stirred for
15 minutes at room temperature. The solvent was
evaporated. The residue was dissolved in MeOH/CH2Cl2
(100 ml, 10/90). NaHCO3 saturated aqueous solution and
H2O were added to the mixture and stirred over the
weekend at room temperature. The aqueous layer was
extracted 3 times with MeOH/ CH2Cl2 (50 ml, 10/90) and
the combined organic layers were dried (K CO3
anhydrous), filtered and the solvent was evaporated.
The residue was purified by flash column
chromatography over silica gel (eluent: CH2C 12/(7N
NH3 in MeOH)MeOH) 90/5/5). The product fractions were
collected and the solvent was evaporated. The residue
was crystallized from MeOH, the precipitate was
filtered off and dried (vacuo, 80 0C) , yielding
0.3234 g (38%, M.P. : 233.9 C to 234.1 0C) of
intermediate 102.Example A29 a) Preparation of
intermediate 103 Intermediate 99 (0.00425 mol) and
DIPEA (0.025 mol) were mixed in DMF (80 ml).
Methanesulfonyl chloride (0.00673 mol) was added. The
reaction mixture was stirred for 60 minutes at room
temperature. The resultant solution was used in next
reaction step as intermediate 103, without further
puri fi cation b) Preparation of intermediate 104
Crude intermediate 103 (max. 0.000250 mol) in DIPEA
(max. 0.255 ml) and DMF (4.7 ml) was added to
1,1-dimethylethyl ester 1-piperazineacetic acid
(0.0005 mol). The reaction solution was shaken for 24
hours at 65 0C. The solvent was evaporated, yielding
crude intermediate 104 (used in next reaction step,
without further purification). c) Preparation of
intermediate 105 Intermediate 104 (max. 0.00025 mol;
crude residue) was taken up in a mixture of TFA/CH2C
12/TIS (5 ml; 49/49/2). The reaction mixture was
shaken for 24 hours at room temperature. The solvent
was evaporated, yielding crude intermediate 105 (TFA
salt, used in next reaction step without further
purification).Example A30 a) Preparation of
intermediate 106 A mixture of intermediate 1 (0.015
mol), tris[m-[(l,2- h:4,5-h)-(lE,4E)-l,5-diphenyll,
4-pentadien-3-one]]di-palladium (0.015 mol),
l,r-bis(diphenylphosphino)ferrocene (0.015 mol), Zn
(catalytic quantity) and Zn(CN) 2 (200 ml) in DMA was
heated for 2 hours at 80 0C in a microwave. The
reaction mixture was poured into H2O. This mixture was
extracted with EtOAc. The separated organic layer was
washed 3 times H2O, dried (MgSO4), filtered and the
solvent was evaporated. The residue was suspended in
CH3CN. The precipitate was filtered off, washed with
CH3CN and dried (vacuo, 50 C), yielding 6.2 g (54%;
M.P. : 171 0C to 174 0C) of intermediate 106. b)
Preparation of intermediate 107 A mixture of
intermediate 106 (0.0032 mol) in NH3 in MeOH (100 ml)
was hydrogenated with Raney Nickel (0.050 g) as a
catalyst. After uptake of H2 (2 equiv), the catalyst
was filtered off over dicalite and the filtrate was
evaporated, yielding 0.970 g (98%, crude was used as
such in next reaction step without further
purification) of intermediate 107. c) Preparation of
intermediate 108 MeOH (10 ml) and then a 10% Na2CO
aqueous solution (10 ml) were added to a mixture of
intermediate 107 (0.0032 mol) in CH2Cl2 (30 ml).
Bis(l,l-dimethylethyl) ester dicarbonic acid (0.0042
mol) in CH2Cl2 (10 ml) was added drop wise to the
reaction mixture and stirred for 1 hour at room
temperature. CH2Cl2 and H2O were added to the reaction
mixture. After extraction, the separated organic layer
was dried (MgSO4), filtered and the solvent was
evaporated, yielding 0.74 g (57%; M.P. : 167 C to 169
C) of intermediate 108.d) Preparation of intermediate
109 DIPEA (0.0086 mol) was added to a mixture of
intermediate 108 (0.00086 mol) in extra dry DMF (50
ml). Methanesulfonyl chloride (0.00325 mol) was added
portion wise over 3 hours to the reaction mixture.
-methyl- 1,1 -dimethyl ethyl ester b-alanine
hydrochloride (0.00258 mol) was added to the reaction
mixture and stirred for 24 hours at 60 0C. The solvent
was evaporated. The concentrate was washed with H2O
and then washed 2 times with Na2CO 5% aqueous
solution. The separated organic layer was dried
(MgSO4), filtered and the solvent was evaporated,
yielding 0.490 g (crude was used as such in next
reaction step without further purification) of
intermediate 109. e) Preparation of intermediate 110
Intermediate 109 (0.00086 mol, crude) in a 50% TFA in
CH2Cl2 solution (40 ml) was stirred overnight at room
temperature. The solvent was evaporated and
co-evaporated 2 times with CH CN. The residue was
purified by reversed-phase high-performance liquid
chromatography (standard gradient elution with NH4HCO3
buffer). The product fractions were collected, the
solvent was evaporated and co-evaporated with DMF,
yielding 0.150 g (44%) of intermediate 110. Example
A31 a) Preparation of intermediate 111 A solution of
intermediate 1 (0.0125 mol), methyl-2-propynyl- 1,1
-dimethyl ethyl ester carbamic acid (0.01875 mol),
diethylamine (0.1875 mol),
dichlorobis(triphenylphosphine)palladium (0.000625
mol), copper(I) iodide (0.000625 mol) and
triphenylphosphine (0.0025 mol) in DMF (125 ml) was
prepared. N2-gas was bubbled through the solution for
5 minutes while stirring and then the solution
wasstirred overnight at 60 0C (nitrogen atmosphere).
Then H2O (10 ml) was added and the solvent was
evaporated till dryness. The residue was purified by
flash column chromatography (eluent: CH2Cl2/Et0Ac from
100/0 to 0/100). The product fractions were collected
and the solvent was evaporated. The residue was
dissolved in CH3CN and the solution was stirred during
the weekend (yellow precipitate). The precipitate was
filtered off, washed with CH3CN and dried, yielding
4.25 g (76 %) of intermediate 111. b) Preparation of
intermediate 112 A mixture of intermediate 111
(0.00951 mol) in MeOH (250 ml) was hydrogenated at 50
0C with Pt/C 5% (0.5 g) as a catalyst. After 2 days
(uptake of 2 equiv H2), the catalyst was filtered off
and the filtrate was evaporated. The mixture was
evaporated till dryness and the residue was washed
with hexane and dried (vacuum). The residue was
dissolved in CH3CN and the solution was cooled
overnight to 0 0C. The resulting yellow precipitate
was filtered off, yielding 3.9154 g (91 %; M.P.:
89.3-91.7 0C). of intermediate 112. Example A32 a)
Preparation of intermediate 113 A solution of
intermediate 1 (0.0125 mol),
3-butynyl-l,l-dimethylethyl ester carbamic acid
(0.01875 mol), diethylamine (0.1875 mol),
dichlorobis(triphenylphosphine)palladium (0.000625
mol), copper(I) iodide (0.000625 mol) and
triphenylphosphine (0.0025 mol) in DMF (125 ml) was
prepared. N2-gas was bubbled through the solution for
5 minutes while stirring and then the solution was
stirred overnight at 60 0C (nitrogen atmosphere). Then
more 3-butynyl-l,ldimethylethyl ester carbamic acid
(0.001875 mol) was added and the solution was
continued stirring at 60 C (nitrogen atmosphere). Then
H2O (20 ml) was added and the solvent was evaporated
till dryness. The residue was triturated over the
weekend with MeOH. The precipitate was filtered off
(yellow powder), yielding 2.19 g (LCMS: 94 % P) of
intermediate 113. The solvent of the filtrate was also
evaporated and the residuewas purified by flash
chromatography (eluent: CH2Cl2/EtOAc from 100/0 to
0/100). The product fractions were collected and the
solvent was evaporated. CH CN was added to the residue
and the mixture was triturated overnight (yellow
precipitate). The precipitate was filtered off,
yielding another 3.35 g of intermediate 113 (total
yield: 99 %, M.P. 159.4-160.3 0C). b) Preparation of
intermediate 114 A mixture of intermediate 113 (0.0075
mol) in MeOH (150 ml) was hydrogenated with Pt/C 5% (
1 g) as a catalyst in the presence of H2 (375 ml).
After 2 days, the catalyst was filtered off and the
filtrate was evaporated. CH3CN was added and this
solution was stirred at room temperature. After 24
hours a white precipitate was filtered off and dried,
yielding 2.7122 g (80 %; white solid; M.P.:
137.3-138.7 0C) of intermediate 114. B. Preparation of
the compounds Example Bl Preparation of compounds 1
and 2 compound 1 compound 2 To a mixture of crude
intermediates 4a and 4b (ratio 70:30 according to
LCMS, 0.00075 mol in total) in DMF (20 ml), DIPEA
(0.018 mol) was added. This solution was added
dropwise to a mixture of HBTU (0.00225 mol) in DMF (10
ml). The solvent was evaporated. A mixture of water
and a saturated aqueous sodium carbonate solution
(50/50) was added. The mixture was extracted with
MeOH/CH2Cl2 (10/90). The organic phase was separated,
dried (anhydrous potassium carbonate), filtered and
the solvent was evaporated. The residue was purified
by reversed-phase highperformance liquid
chromatography (ammonium acetate-buffer) providing
0.0038 g of compound 1 (LCMS: 99%P; M.P.:
267.5-269.3C) and 0.0031 g of compound 2 (LCMS: 99% P;
NMR: (Z)-geometry confirmed).Example B2 Preparation of
compound 3 DIPEA (10-30 equiv) was added to a solution
of intermediate 7 (0.00025 mol) in DMF (10 ml). The
solution was added dropwise to HBTU (3 equiv) in DMF
(10 ml). Next, the solvent was evaporated and the
residue purified by reversed-phase highperformance
liquid chromatography (ammonium acetate-buffer) and
desalted with TFA buffer, yielding 0.01 1 g of
compound 3 as a TFA salt (.C2HF3O2) . Table F-2 lists
the compounds that were prepared according to the
above Example. The following abbreviations were used
in the tables : .C2HF3O2 stands for the
trifluoroacetate salt, .HCl stands for hydrochloric
acid salt. Table F-2Example B3 Preparation of compound
4 A solution of intermediate 12 (0.000125 mol) in DMF
(10 ml) was added dropwise to a solution of HBTU (3
equiv) and DIPEA (30 equiv) in DMF (10 ml). Next, the
solventwas evaporated and the residue purified by
reversed-phase high-performance liquid chromatography
(ammonium acetate-buffer) and desalted with TFA
buffer, yielding 0.0003 g of the macrocycle (compound
4) as a TFA salt (.C2HF3O2) . Table F-3 lists the
compounds that were prepared according to the above
Example. The following abbreviations were used in the
tables : .C2HF3O2 stands for the trifluoroacetate
salt. Table F-3 Example B4 Preparation of compound 5 A
solution of intermediate 16 (0.000125 mol) in DMF (10
ml) was added dropwise to a solution of HBTU (3 equiv)
and DIPEA (30 equiv) in DMF (10 ml). Next, the solvent
was evaporated and the residue purified by
reversed-phase high-performance liquidchromatography
(ammonium acetate-buffer) and desalted with TFA
buffer, yielding 0.0004 g of the macrocycle (compound
5) as a TFA salt (.C2HF3O2) Table F-4 lists the
compounds that were prepared according to the above
Example. The following abbreviations were used in the
tables : .C2HF3O2 stands for the trifluoroacetate
salt. Table F-4 Example B5 Preparation of compound 6
The crude solution of intermediate 2 1 (0.00025 mol)
in DMF (10 ml) was added dropwise to a solution of
HBTU (0.00075 mol) and DIPEA (0.0100 mol) in DMF (10
ml). The solvent was evaporated, then this fraction
was purified by reversed-phase high-performance liquid
chromatography (ammonium acetate-buffer) and desalted
with TFA buffer. The product fractions were collected
and the solvent was evaporated, yielding 0.0149 g of
compound 6 (15%; M.P.: 263.1-264.3 0C).Table F-5 lists
the compounds that were prepared according to the
above Example. The following abbreviations were used
in the tables : .C2HF3O2 stands for the
trifluoroacetate salt. Table F-5Example B6 Preparation
of compound 7 A solution of intermediate 26 (0.00025
mol) in DMF (10 ml) was added dropwise to a solution
of HBTU (0.00075 mol) and DIPEA (0.0025 mol) in DMF
(10 ml). The solvent was evaporated and the residue
was purified by reversed-phase highperformance liquid
chromatography (ammonium acetate-buffer). The product
fractions were collected and the compound was
extracted as a free base, yielding 0.0276 g of
compound 7 (28%; M.P.: 201.9-203.3 0C). Table F-5
Example B7 Preparation of compound 8 A solution of
intermediate 28 (0.00229 mol) in DMF (100 ml) was
added dropwise to a solution of HBTU (0.00458 mol) and
DIPEA (0.069 mol) in DMF (200 ml), whilestirring
vigorously. The reaction was quenched with 7N NH3/MeOH
(50 ml) and stirred for 30 minutes at room
temperature. Next, the solvent was evaporated. The
residue was purified by reversed-phase
high-performance liquid chromatography (ammonium
acetate-buffer) and subsequently crystallized from
CH3CN, yielding 0.328 g (37%; LCMS: 99% P; M.P.:
257.3-258.9 C) of compound 8. Table F-6 lists the
compounds that were prepared according to the above
Example. Table F-6 Example B8 Preparation of compound
9A solution of intermediate 30 (0.00229 mol) in DMF
(100 ml) was added dropwise to a solution of HBTU
(0.00458 mol) and DIPEA (0.069 mol) in DMF (200 ml),
while stirring vigorously. The reaction was quenched
with 7N NH3/MeOH (50 ml) and stirred for 30 minutes at
room temperature. Next, the solvent was evaporated.
The residue was purified by reversed-phase
high-performance liquid chromatography (ammonium
acetate-buffer). The desired fractions were collected
and the solvent was evaporated. The aqueous
concentrate was extracted with CH2Cl . The extract's
solvent was evaporated, yielding 0.296 g (29%; yellow
crystals; LCMS: 98% P; M.P.: 250.4- 252.1 C) of
compound 9. Table F-7 lists the compounds that were
prepared according to the above Example. The following
abbreviations were used in the tables : .C2HF3O2
stands for the trifluoroacetate salt. Table F-7 Co.
No. 36; .C2HF3O2 Co. No. 37; M.P.: 295.8-296.7C Co.
No. 38; M.P.: 287.6-288.7C Co. No. 39;M.P.:
288.7-290.1C Co. No. 40; M.P.: 298.4-300.0CExample B9
Synthesis of compound 42 A mixture of intermediate 37
(crude compound) and DIPEA (2.00 mL, 0.012 mol) in 10
mL of DMF was added dropwise to HBTU (0.284 g, 0.00075
mol) in 10 mL DMF. After addition, the solvent was
evaporated and the residues redissolved in 10 mL
CH2Cl2/Me0H (9:1). Amberlyst A-26 resin (5.5 g) was
added to scavenge acidic components and the mixture
was shaken for 24 hours. Filtration gave the crude
product, which was purified by column chromatograpy
(silica gel, eluent CH2Cl2/Me0H, 15:1 to 50:1),
providing 0.018 g of compound 42 (19 % from
intermediate 35, LCMS: 9 1 % P). Table F-8 lists the
compounds that were prepared according to the above
Example. Table F-8QUINOLINE 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
; 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 ; Rj is Ar or Het; R4 and R5 each
independently are hydrogen, alkyl or benzyl; orR4 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; AIk is a straight or
branched saturated hydrocarbon radical having from 1
to 6 carbon atoms ; Ar is a homocycle selected from
the group of phenyl, naphthyl, acenaphthyl and
tetrahydronaphthyl, each homocycle optionally
substituted with 1, 2 or 3 substituents, each
substituent independently selected from the group of
hydroxy, halo, cyano, nitro, amino, mono- or
dialkylamino, alkyl, haloalkyl, alkyloxy,
haloalkyloxy, carboxyl, alkyloxycarbonyl,
aminocarbonyl, 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,
benzothiazolyl, benzisothiazolyl, benzofuranyl,
benzothienyl,-A- 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 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, AIk is a straight or branched saturated
hydrocarbon radical having from 1 to 6 carbon atoms,
in particular AIk is C1 6alkanediyl which represents a
bivalent straight and branched chain saturated
hydrocarbon radical having from 1 to 6 carbon atoms
such as, for example, methylene, 1,2-ethanediyl or
ethylene, 1,3-propanediyl, 1,4-butanediyl,
1,5-pentanediyl, 1,6-hexanediyl 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, morpholinyl and mono- or
dialkylaminocarbonyl. Preferably, Ar is naphthyl or
phenyl, each optionally substituted with 1 or 2
substituents, each substituent 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 substituent independently selected from the group
of halo, hydroxy, alkyl, alkyloxy and Ar-carbonyl.
Preferably, Het is furanyl, piperidinyl, pyridinyl or
benzo[l,3]dioxolyl or Het is thienyl, furanyl,
pyridinyl or benzo[ 1,3]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,
forexample, 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, 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-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 iV-oxide 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 (I) and their JV-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
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 (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
asymmetriccarbon 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 stereoisomer^ form is indicated, this means
that said form is substantially free, i.e. associated
with less than 50 %, preferably less than 20 %, more
preferably 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, bS)
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), the pharmaceutically
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) or (Ib) wherein AIk represent
methylene or ethylene, in particular ethylene. A
second 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 ;is an integer equal to 1, 2, 3 or 4 ; in
particular 1 or 2 ; R2 is hydrog eenn,, hydroxy,
alkyloxy, alkyloxyalkyloxy, alkylthio or a radical o f
formula wherein Y is O ; R 3 i s Ar or Het ; R 4 and R
5 each independently are hydrogen, alkyl or benzyl; R
6 i s hydrogen, halo or alkyl ; or two vicinal R 6
radicals may b e taken together to form a bivalent
radical o f formula -CH=CH-CH=CH- ; r i s an integer
equal to 1 ; R 7 i s hydrogen ; R 8 i s hydrogen or
alkyl ; R 9 i s oxo ; or R 8 and R 9 together form the
radical -CH=CH-N=; alkyl i s a straight or branched
saturated hydrocarbon radical having from 1 to 6
carbon atoms ; or i s 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 b e
optionally substituted with hydroxy ; AIk i s
ethylene; A r i s a homocycle selected from the group
o f phenyl, naphthyl, acenaphthyl and
tetrahydronaphthyl, each homocycle optionally
substituted with 1, 2 or 3 substituents, each
substituent independently selected from the group o f
halo, haloalkyl, cyano, alkyloxy and morpholinyl ; Het
i s a monocyclic heterocycle selected from the group o
f iV-phenoxypiperidinyl, piperidinyl, furanyl,
thienyl, pyridinyl and pyrimidinyl ; or a bicyclic
heterocycle selected from the group o f benzothienyl,
2,3-dihydrobenzo[l,4]dioxinyl andbenzo[l,3]dioxolyl;
each monocyclic and bicyclic heterocycle may
optionally b e substituted with 1, 2 or 3
substituents, each substituent independently selected
from alkyl or Ar-carbonyl; and halo i s a substituent
selected from the group o f fluoro, chloro and bromo.
haloalkyl i s 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 saturatedhydrocarbon radical
having from 1 to 6 carbon atoms; wherein one or more
carbon atoms are substituted with one or more halo
atoms. A third 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, alkyl,
alkyloxy, Ar or Het; preferably, R1 is hydrogen, halo,
alkyl or alkyloxy; more preferably, R1 is hydrogen or
halo; most preferred R1 is halo, e.g. 



bromo or chloro, in particular bromo. A fourth
interesting embodiment relates to a compound of
formula (Ia) or (Ib) or any subgroup thereof as
mentioned hereinbefore as interesting embodiment
wherein p is equal to 1 or 2; preferably p is equal to
1; more preferably p is equal to 1 and R1 is other
than hydrogen. A fifth interesting embodiment relates
to a compound of formula (Ia) or (Ib) or any subgroup
thereof as mentioned hereinbefore as interesting
embodiment wherein 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. A sixth
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, alkylthio,
alkyloxyalkyloxy or mono or di(alkyl)amino;
preferably, R2 is hydrogen, alkyloxy or alkylthio;
more preferably, R2 is alkyloxy or alkylthio; most
preferably, R2 is alkyloxy, in particular Ci^alkyloxy;
more in particular methyloxy. A seventh 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, optionally
substituted with 1 or 2 substituents, said substituent
preferably being a halo, haloalkyl, alkyloxy,
haloalkyloxy or alkyl; more preferably said
substituent being a halo, haloalkyl or alkyloxy; even
more preferably said substituent being a halo or
alkyloxy; most preferably said substituent being a
halo; preferably, Ar in the definition of R3 is
naphthyl or phenyl, optionally substituted with 1 or 2
halo atoms, in particular 4-halophenyl; more
preferably, R3 is naphthyl or phenyl; most preferred
R3 is 1- naphthyl or phenyl.Another interesting
embodiment relates to a compound of formula (Ia) or
(Ib) or any ssuubbggrroouupp tthheerreeooff aass
mmeennttiioonneedd hheerreeiinnlbefore a s interesting
embodiment wherein R 3 is Het, in particular
benzo[l,3]dioxolyl. An eighth interesting embodiment
relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof a s mentioned hereinbefore a s
interesting embodiment wherein R4 and R 5 each
independently are hydrogen, alkyl or benzyl;
preferably hydrogen or alkyl, in particular hydrogen
or Ci^alkyl; more preferably Ci^alkyl; most preferably
methyl. A ninth interesting embodiment relates to a
compound of formula (Ia) or (Ib) or any subgroup
thereof a s mentioned hereinbefore a s interesting
embodiment wherein R4 and R 5 together and including
the N to which they are attached form a radical
selected from the group o f 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 R 5 together and
including the N to which they are attached 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 R 5 together and
including the N to which they are attached form a
radical selected from the group of piperidinyl or
morpholinyl, in particular a piperidinyl. A tenth
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 6 i s hydrogen, alkyl, alkyloxy or halo;
preferably, R 6 is hydrogen. An eleventh 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 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 R 7 is
hydrogen or methyl; preferably R 7 is hydrogen.A
thirteenth interesting embodiment relates to a
compound of formula (Ia) or (Ib) or any subgroup
thereof as mentioned hereinbefore as interesting
embodiment wherein, for compounds according to Formula
(Ib) only, R8 is hydrogen or alkyl; and R9 is oxo ;
preferably R8 is alkyl, preferably methyl, and R9 is
oxo. A fourteenth 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 fifteenth interesting
embodiment relates to a compound of formula (Ia) 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, alkyloxy, Ar or Het; in
particular hydrogen, halo, Ci^alkyl, Ci^alkyloxy, Ar
or Het; more in particular hydrogen, bromo, methyl,
methyloxy, hydroxymethyl, phenyl, pyridinyl, thienyl
or iuranyl; p = 1 or 2; in particular 1; R2 is
alkyloxy, alkylthio, mono-or di(alkyl)amino,
alkyloxyalkyloxy; in particular
Ci^alkyloxyCi^alkyloxyCi^alkyloxy; more in particular
Ci^alkyloxy, such as methyloxy; R3 is naphthyl,
phenyl, each of said ring systems being optionally
substituted; in particular phenyl, optionally
substituted with 1 or 2 substituents selected from
halo, haloalkyl, alkyloxy, haloalkyloxy or alkyl; or
naphthyl; more in particular phenyl, optionally
substituted with 1 or 2 substituents selected from
halo, haloCi^alkyl, Ci^alkyloxy, haloCi^alkyloxy or
Ci^alkyl; or naphthyl; R4 and R5 each independently
are hydrogen or alkyl; in particular hydrogen or
Ci-4alkyl; more in particular hydrogen or methyl; or
R4 and R5 together and including the N to which they
are attached form a piperidinyl; R6 is hydrogen, halo,
alkyl or alkyloxy; in particular hydrogen, halo,
Ci^alkyl or Ci^alkyloxy; r is equal to 1; R7 is
hydrogen; AIk is methylene or ethylene. A sixteenth
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 and/or a gram-negative
bacterium. A seventeenth 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 bacterium. A eighteenth 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 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
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
bacterium; 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 compounds : a
pharmaceutically acceptable acid or base addition salt
thereof, a stereochemically isomeric form thereof, a
tautomeric form thereof or a iV-oxide form thereof.
Especially preferred compounds are selected from
compound 14, 15, 7, 8, 9, 20, 39, 37, 38, 55 and 40
(see Tables hereinbelow), aiV-oxide thereof, a
tautomeric form thereof or a stereochemically isomeric
form thereof; in particular preferred compounds are
compounds 39, 37, 38, 55 and 40, aiV-oxide thereof, a
tautomeric form thereof or a stereochemically isomeric
form thereof. The present invention also relates to
any one compound out of Tables 1 to 5 hereinbelow.In
particular, the present invention relates to a
compound selected from a pharmaceutically acceptable
acid or base addition salt thereof, a stereochemically
isomeric form thereof, a tautomeric form thereof or a
iV-oxide form thereof. The present invention also
relates to a compound selected from a pharmaceutically
acceptable acid or base addition salt thereof, a
stereochemically isomeric form thereof, a tautomeric
form thereof or a iV-oxide form thereof.The present
invention also relates to a compound selected from a
pharmaceutically acceptable acid or base addition salt
thereof, a stereochemically isomeric form thereof, a
tautomeric form thereof or a iV-oxide form thereof.
Preferably, the compound of formula (Ia) or (Ib) is a
particular diastereoisomer (substantially free of the
other diastereoisomer(s)). In case the compound of
formula (Ia) or (Ib) has two chiral centers this means
that the compound is a racemic mixture of the (R5S)
and (S5R) enantiomers or a racemic mixture of the
(R5R) and (S5S) enantiomer. Hereinafter, the racemic
mixtures of 2 enantiomers are indicated as
diastereoisomer A or B. Whether the racemic mixture is
indicated as A or B depends on whether it is first
isolated in the synthesis protocol (i.e. A) or second
(i.e. B). More preferably, the compound of formula
(Ia) or (Ib) is a particular enantiomer (substantially
free of the other enantiomers). In case the compound
of formula (Ia) or (Ib) has two chiral centers this
means that the compound is the (R5S)5 (S5R)5 (R5R) or
(S5S) enantiomer. Hereinafter, said particular
enantiomers are indicated as Al, A2, Bl or B2. Whether
the enantiomer is indicated as Al, A2, Bl or B2
depends on whether it is isolated first or second in
the synthesis protocol. The compounds of formula (Ia)
or (Ib) can be prepared according to the methods
described in WO 2004/01 1436, which is incorporated
herein by reference. In general, the compounds
according to the invention can be prepared by a
succession of steps, each of which is known to the
skilled person.In particular, the compounds according
to formula (Ia) can be prepared by reacting an
intermediate compound of formula (II) with an
intermediate compound of formula (III) according to
the following reaction scheme (1) : Scheme 1 (H) (HI)
using nBuLi in a mixture of diisopropyl amine and
tetrahydrofuran, wherein all variables are defined as
in formula (Ia). Stirring may enhance the rate of the
reaction. The reaction may conveniently be carried out
at a temperature ranging between -20 and -70 C. The
same reaction procedure can be used to synthesize
compounds of formula (Ib). The starting materials and
the intermediate compounds of formula (II) and (III)
are compounds that are either commercially available
or may be prepared according to conventional reaction
procedures generally known in the art. For example,
intermediate compounds of formula (II-a) or (II-b) may
be prepared according to the following reaction scheme
(2):Scheme 2 (ll-d) wherein all variables are defined
as in formula (Ia). Reaction scheme (2) comprises step
(a) in which an appropriately substituted aniline is
reacted with an appropriate acylchloride such as
3-phenylpropionyl chloride, 3-fluorobenzenepropionyl
chloride or /7-chlorobenzenepropionyl chloride, in the
presence of a suitable base, such as triethylamine and
a suitable reaction-inert solvent, such as methylene
chloride or ethylene dichloride. The reaction may
conveniently be carried out at a temperature ranging
between room temperature and reflux temperature. In a
next step (b) the adduct obtained in step (a) is
reacted with phosphoryl chloride (POCl3 ) in the
presence of iV,iV-dimethylformamide(Vilsmeier-Haack
formylation followed by cyclization). The reaction may
conveniently be carried out at a temperature ranging
between room temperature and reflux temperature. In a
next step (c-1), a specific R2-group, wherein R2 is
for example a C1-6alkyloxy radical is introduced by
reacting the intermediate compound obtained in step
(b) with ~O-C1-6alkyl in the presence of a suitable
solvent, such as for example HO-C1-6alkyl. The
intermediate compound obtained in step (b)can also be
converted into an intermediate compound wherein R2 is
for example a C1-6alkylthio radical by reaction with
S=C(NHi) in the presence of a suitable solvent, such
as for example an alcohol, e.g. ethanol (step (c-2))
followed by reaction with C1-6alkyl-I in the presence
of a suitable base, such as for example K CO3 and a
suitable solvent, such as for example 2-propanone. The
intermediate compound obtained in step (b) can also be
converted into an intermediate compound wherein R2 is
N(R2a)(alkyl) wherein R2a is hydrogen or alkyl, by
reaction with a suitable salt of NH(R2a)(alkyl) in the
presence of a suitable base, such as for example
potassium carbonate, and a suitable solvent, such as
for example acetonitrile (step (c-3)). The
intermediate compound obtained in step (b) can also be
converted into an intermediate compound wherein R2 is
alkyloxyalkyloxy optionally substituted with alkyloxy,
said R2 being represented by R2b, by reaction with
alkyloxyalkylOH optionally substituted with alkyloxy
in the presence of NaH and a suitable solvent, such as
for example tetrahydroiuran (step (C-4)). Intermediate
compounds according to formula (II-e) may be prepared
according to the following reaction scheme (3),
wherein in a first step (a) a substituted
indole-2,3-dione is reacted with an optionally
substituted 3-phenylpropionaldehyde in the presence of
a suitable base such as sodium hydroxide (Pfitzinger
reaction), after which the carboxylic acid compound is
decarboxylated in a next step (b) at high temperature
in the presence of a suitable reaction-inert solvent
such as diphenylether. Scheme 3 (II-e)It is evident
that in the foregoing and in the following reactions,
the reaction products may be isolated from the
reaction medium and, if necessary, further purified
according to methodologies generally known in the art,
such as extraction, crystallization and
chromatography. It is further evident that reaction
products that exist in more than one enantiomeric
form, may be isolated from their mixture by known
techniques, in particular preparative chromatography,
such as preparative HPLC, chiral chromatography.
Individual diastereoisomers or individual enantiomers
can also be obtained by Supercritical Fluid
Chromatography (SCF). The intermediate compounds of
formula (III) are compounds that are either
commercially available or may be prepared according to
conventional reaction procedures generally known in
the art. For example, intermediate compounds of
formula (III) may be prepared according to the
following reaction scheme (4): Scheme 4 (III) Reaction
scheme (4) comprises step (a) in which for instance a
suitable acid is reacted with NH(CH 3)(OCH 3) in the
presence of 1,1'-carbonyldiimidazole and a suitable
solvent, such as for example CH2CI2. In a next step
(b), the product obtained in step (a) is reacted with
Grignard reagens (CH3MgCl) in the presence of a
suitable solvent, such as for example tetrahydrofuran.
In a next step (c), an amino group (-NR4R5) is
introduced by reacting the intermediate compound
obtained in step (b) with a primary or secondary amine
HNR4R5 in the presence of CH2(=O), 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. Intermediate compounds of
formula (III) wherein AIk represents ethylene, said
intermediates being represented by formula (III-a),
can alternatively be prepared according to the
following reaction scheme (5):Scheme 5 (III-a)
Reaction scheme 5 comprises step (a) wherein a
suitable aldehyde is reacted with acetone in the
presence of a suitable base, such as for example
sodium hydroxide. In a next step (b), the product
obtained in step (a) is reacted with a primary or
secondary amine HNR4R5 in the presence of CH C=O), 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. In a next step (c),
the product obtained in step (b) is hydrogenated (H )
in the presence of a suitable catalyst, such as for
example palladium on charcoal, and a suitable solvent,
such as for example water and an alcohol, e.g.
ethanol. The compounds of formula (Ia) or (Ib) can
also be converted into each other following art-known
functional group transformation reactions, comprising
the one described hereinafter. For instance, compounds
of formula (Ia) or (Ib) wherein R1 is halo, in
particular bromo, can be converted into a compound of
formula (Ia) or (Ib) wherein R1 is hydrogen, by
reaction with HCOONH4 in the presence of a suitable
catalyst such as for example palladium on charcoal,
and in the presence of a suitable solvent, such as for
example an alcohol, e.g. methanol. The same reaction
conditions can be used to convert a compound of
formula (Ia) or (Ib) wherein R4 is benzyl into a
compound of formula (Ia) or (Ib) wherein R4 is
hydrogen. Compounds of formula (Ia) or (Ib) wherein R1
is halo, in particular bromo, can also be converted
into a compound of formula (Ia) or (Ib) wherein R1 is
Het, in particular pyridine, by reaction with a
suitable boronic acid derivative of Het, e.g.
pyridine-3- boronic acid, in the presence of a
suitable catalyst, such as for example
(triphenylphosphine)palladium(O), in the presence of a
suitable solvent, such as for example ethyleneglycol
dimethylether, and a suitable base, such as for
example sodium carbonate. Compounds of formula (Ia) or
(Ib) wherein R1 is halo, in particular bromo, can also
be converted into an intermediate wherein R1 is formyl
by reaction with iV,iV-dimethylformamidein the
presence of "BuLi and a suitable solvent, such as for
example tetrahydroiuran. These intermediates can then
be converted into a compoundof formula (Ia) or (Ib)
wherein R1 is -CH -OH by reaction with a suitable
reducing agent, such as for example NaBH4 and in the
presence of a suitable solvent, such as for example an
alcohol, e.g. methanol, and tetrahydrofuran. As
indicated above, the compounds of formula (Ia) and
(Ib) can be used as antibacterials. In general,
bacterial pathogens may be classified as either
gram-positive or gramnegative pathogens. Antibiotic
compounds with activity against both gram-positive and
gram-negative pathogens are generally regarded as
having a broad spectrum of activity. The compounds of
the present invention are regarded as active against
grampositive and/or gram-negative bacterial pathogens.
In particular, the present compounds are active
against at least one gram-positive bacterium,
preferably against several gram-positive bacteria,
more preferably against one or more gram-positive
bacteria and/or one or more gram-negative bacteria.
The present compounds have bactericidal or
bacteriostatic activity. Examples of gram-positive and
gram-negative aerobic and anaerobic bacteria, include
Staphylococci, for example S. aureus; Enterococci, for
example E.faecalis; Streptococci, for example S.
pneumoniae, S. mutans, S. pyogens; Bacilli, for
example Bacillus subtilis; Listeria, for example
Listeria monocytogenes; Haemophilus, for example H.
influenza; Moraxella, for example M. catarrhalis;
Pseudomonas, for example Pseudomonas aeruginosa; and
Escherichia, for example E. coli. Gram-positive
pathogens, for example Staphylococci, Enterococci and
Streptococci are particularly important because of the
development of resistant strains which are both
difficult to treat and difficult to eradicate from for
example a hospital environment once established.
Examples of such strains are methicillin resistant
Staphylococcus aureus (MRSA), methicillin resistant
coagulase negative staphylococci (MRCNS), penicillin
resistant Streptococcus pneumoniae and multiple
resistant Enterococcusfaecium. The compounds of the
present invention also show activity against resistant
bacterial strains. The compounds of the present
invention are especially active against Streptococcus
pneumoniae and/or Staphylococcus aureus, including
resistant Staphylococcus aureus such as for example
methicillin resistant Staphylococcus aureus (MRSA),
especially against Staphylococcus aureus, including
resistant Staphylococcus aureus. The presentcompounds
have especially a good activity against SPN 6305
{Streptococcus pneumoniae (ATCC6305)) and/or STA 29213
{Staphylococcus aureus (ATCC29213)). In particular,
the compounds of the present invention are active on
those bacteria of which the viability depends on
proper functioning of FIFO ATP synthase. Without being
bound to any theory, it is taught that the activity of
the present compounds lies in inhibition of the FIFO
ATP synthase, in particular the inhibition of the FO
complex of the FIFO ATP synthase, more in particular
the inhibition of subunit c of the FO complex of the
FIFO ATP synthase, leading to killing of the bacteria
by depletion of the cellular ATP levels of the
bacteria. Whenever used hereinbefore or hereinafter,
that the compounds can treat a bacterial infection it
is meant that the compounds can treat an infection
with one or more bacterial strains. Whenever used
hereinbefore or hereinafter, that the bacterial
infection is other than a Mycobacterial infection it
is meant that the bacterial infection is other than an
infection with one or more Mycobacteria strains. The
compounds of the present invention have an acceptable
Ua, i.e. The half-life (ti/2) of a compound refers to
the time course necessary for the quantity of the
compound in the body (or plasma concentration) to be
reduced to half of its original level through various
elimination processes. The exact dosage and frequency
of administration of the present compounds 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,
gender, diet, time of administration and general
physical condition of the particular patient, the mode
of administration as well as other medication the
individual may be taking, as is well known to those
skilled in the art. Furthermore, it is evident that
the 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 compound of the present invention may be
administered in a pharmaceutically acceptable form
optionally in a pharmaceutically acceptable carrier.
The compounds and compositions comprising the
compounds can be administered by routes such
astopically, locally or systemically. Systemic
application includes any method of introducing the
compound into the tissues of the body, e.g.,
intrathecal, epidural, intramuscular, transdermal,
intravenous, intraperitoneal, subcutaneous,
sublingual, rectal, and oral administration. The
specific dosage of antibacterial to be administered,
as well as the duration of treatment, may be adjusted
as needed. Bacterial infections which may be treated
by the present compounds include, for example, central
nervous system infections, external ear infections,
infections of the middle ear, such as acute otitis
media, infections of the cranial sinuses, eye
infections, infections of the oral cavity, such as
infections of the teeth, gums and mucosa, upper
respiratory tract infections, lower respiratory tract
infections, genitourinary infections, gastrointestinal
infections, gynecological infections, septicemia, bone
and joint infections, skin and skin structure
infections, bacterial endocarditis, burns,
antibacterial prophylaxis of surgery, and
antibacterial prophylaxis in immunosuppressed
patients, such as patients receiving cancer
chemotherapy, or organ transplant patients. Given the
fact that the compounds of formula (Ia) or (Ib) are
active against bacterial infections, the present
compounds may be combined with other antibacterial
agents in order to effectively combat bacterial
infections. 



Therefore, the present invention also relates to a
combination of (a) a compound of formula (Ia) or (Ib),
and (b) one or more other antibacterial agents
provided that the one or more other antibacterial
agents are other than antimycobacterial agents. The
present invention also relates to a combination of (a)
a compound of formula (Ia) or (Ib), and (b) one or
more other antibacterial agents provided that the one
or more other antibacterial agents are other than
antimycobacterial agents, 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), and (b) one or
more other antibacterial agents provided that the one
or more other antibacterial agents are other than
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 a
bacterial infection.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 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.
Depending on the mode of administration, the
pharmaceutical composition will preferably comprise
from 0.05 to 99 % by weight, more preferably from 0.1
to 70 % by weight of the active ingredients, and, from
1 to 99.95 % by weight, more preferably from 30 to
99.9 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
antibacterial agent(s) when given as a combination may
be determined by the person skilled in the art. Said
ratio and the exact dosage and frequency of
administration depends on the particular compound of
formula (Ia) or (Ib) and the other antibacterial
agent(s) used, the particular condition being treated,
the severity of the condition beingtreated, the age,
weight, gender, diet, time of administration and
general physical condition of the particular patient,
the mode of administration as well as other medication
the individual may be taking, as is well known to
those skilled in the art. Furthermore, it is evident
that the 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 antibacterial 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 or kit containing (a) a compound of
formula (Ia) or (Ib), and (b) one or more other
antibacterial agents provided that the one or more
other antibacterial agents are other than
antimycobacterial agents, as a combined preparation
for simultaneous, separate or sequential use in the
treatment of a bacterial infection. The pharmaceutical
composition may additionally contain various other
ingredients known in the art, for example, a
lubricant, stabilising agent, buffering agent,
emulsifying agent, viscosity-regulating agent,
surfactant, preservative, flavouring or colorant. It
is especially advantageous to formulate the
aforementioned pharmaceutical compositions in unit
dosage form for ease of administration and uniformity
of dosage. Unit dosage form as used herein refers to
physically discrete units suitable as unitary dosages,
each unit containing a predetermined quantity of
active ingredient calculated to produce the desired
therapeutic effect in association with the required
pharmaceutical carrier. Examples of such unit dosage
forms are tablets (including scored or coated
tablets), capsules, pills, powder packets, wafers,
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
bacterial disease indicated. The other antibacterial
agents which may be combined with the compounds of
formula (Ia) or (Ib) are antibacterial agents known in
the art. The other antibacterial agents comprise
antibiotics of the b-lactam group such as natural
penicillins, semisynthetic penicillins, natural
cephalosporins, semisynthetic cephalosporins,
cephamycins,1-oxacephems, clavulanic acids, penems,
carbapenems, nocardicins, monobactams; tetracyclines,
anhydrotetracyclines, anthracyclines; aminoglycosides;
nucleosides such as iV-nucleosides, C-nucleosides,
carbocyclic nucleosides, blasticidin S; macrolides
such as 12-membered ring macrolides, 14-membered ring
macrolides, 16-membered ring macrolides; ansamycins;
peptides such as bleomycins, gramicidins, polymyxins,
bacitracins, large ring peptide antibiotics containing
lactone linkages, actinomycins, amphomycin,
capreomycin, distamycin, enduracidins, mikamycin,
neocarzinostatin, stendomycin, viomycin,
virginiamycin; cycloheximide; cycloserine; variotin;
sarkomycin A; novobiocin; griseofulvin;
chloramphenicol; mitomycins; fumagillin; monensins;
pyrrolnitrin; fosfomycin; fusidic acid;
D-(p-hydroxyphenyl)glycine; D-phenylglycine;
enediynes. Specific antibiotics which may be combined
with the present compounds of formula (Ia) or (Ib) are
for example benzylpenicillin (potassium, procaine,
benzathine), phenoxymethylpenicillin (potassium),
phenethicillin potassium, propicillin, carbenicillin
(disodium, phenyl sodium, indanyl sodium),
sulbenicillin, ticarcillin disodium, methicillin
sodium, oxacillin sodium, cloxacillin sodium,
dicloxacillin, flucloxacillin, ampicillin,
mezlocillin, piperacillin sodium, amoxicillin,
ciclacillin, hectacillin, sulbactam sodium,
talampicillin hydrochloride, bacampicillin
hydrochloride, pivmecillinam, cephalexin, cefaclor,
cephaloglycin, cefadroxil, cephradine, cefroxadine,
cephapirin sodium, cephalothin sodium, cephacetrile
sodium, cefsulodin sodium, cephaloridine, cefatrizine,
cefoperazone sodium, cefamandole, vefotiam
hydrochloride, cefazolin sodium, ceftizoxime sodium,
cefotaxime sodium, cefmenoxime hydrochloride,
cefuroxime, ceftriaxone sodium, ceftazidime,
cefoxitin, cefmetazole, cefotetan, latamoxef,
clavulanic acid, imipenem, aztreonam, tetracycline,
chlortetracycline hydrochloride,
demethylchlortetracycline, oxytetracycline,
methacycline, doxycycline, rolitetracycline,
minocycline, daunorubicin hydrochloride, doxorubicin,
aclarubicin, kanamycin sulfate, bekanamycin,
tobramycin, gentamycin sulfate, dibekacin, amikacin,
micronomicin, ribostamycin, neomycin sulfate,
paromomycin sulfate, streptomycin sulfate,
dihydrostreptomycin, destomycin A, hygromycin B,
apramycin, sisomicin, netihnicin sulfate,
spectinomycin hydrochloride, astromicin sulfate,
validamycin, kasugamycin, polyoxin, blasticidin S,
erythromycin, erythromycin estolate, oleandomycin
phosphate, tracetyloleandomycin, kitasamycin,
josamycin, spiramycin, tylosin, ivermectin,
midecamycin, bleomycin sulfate, peplomycin sulfate,
gramicidin S, polymyxin B, bacitracin, colistin
sulfate, colistinmethanesulfonate sodium, enramycin,
mikamycin, virginiamycin, capreomycin sulfate,
viomycin, enviomycin, vancomycin, actinomycin D,
neocarzinostatin, bestatin, pepstatin, monensin,
lasalocid, salinomycin, amphotericin B, nystatin,
natamycin,trichomycin, mithramycin, lincomycin,
clindamycin, clindamycin palmitate hydrochloride,
flavophospholipol, cycloserine, pecilocin,
griseoiulvin, chloramphenicol, chloramphenicol
palmitate, mitomycin C, pyrrolnitrin, fosfomycin,
fusidic acid, bicozamycin, tiamulin, siccanin.
EXPERIMENTAL PART 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, in
particular mixtures of diastereoisomers, they can be
further separated whereby the respective first
fractions isolated are designated "Al" respectively
"Bl" and the second as "A2" respectively "B2", without
further reference to the actual stereochemical
configuration. However, said "Al", "A2" and "Bl", "B2"
isomeric forms, in particular said "Al", "A2" and
"Bl", "B2"enantiomeric forms, can be unambiguously
characterized by a person skilled in the art, using
art-known methods such as, for example, X-ray
diffraction. Hereinafter, "THF" is defined as
tetrahydrofuran, "DMF" is defined as
N,Ndimethylformamide, "DIPE" is defined as diisopropyl
ether and "CDI" is defined as
1,1'-carbonyldiimidazole. A. Preparation of the
intermediate compounds Example Al a) Preparation of
intermediate 1 POCl3 (327 ml) was added slowly at 5C
to DMF (120 ml). After complete addition,
JV-(4-methylphenyl)benzenepropanamide (0.501 mol) was
added. The mixture was stirred at 80C overnight, then
brought to room temperature and poured out on ice.
EtOAc was added. The mixture was stirred for 1 hour,
while ice was added and then extracted with EtOAc. The
organic layer was separated, washed with H O, dried
(MgSO4), filtered and the solvent was evaporated.
Yield: 182.2 g of intermediate 1.b) Preparation of
intermediate 2 A mixture of intermediate 1 (0.5 mol)
in CH3ONa (30 %) (300 ml) and CH3OH (300 ml) was
stirred at 70C for 48 hours. The mixture was brought
to room temperature, poured out on ice and extracted
with CH2CI2. The organic layer was separated, washed
with H2O, dried (MgSO4), filtered and the solvent was
evaporated. The residue (120 g) was purified by column
chromatography over silica gel (eluent:
CHiCli/cyclohexane 30/70; 20-45 mm). The pure
fractions were collected and the solvent was
evaporated. Yield: 64 g of intermediate 2. Example A2
a) Preparation of intermediate 3 POCl3 (2.74 mol) was
added dropwise at 5C/10C to DMF (94 ml).
N-(Amethoxyphenyl) benzenepropanamide (0.38 mol) was
added. The mixture was stirred at 80C overnight, then
brought to room temperature and poured out on ice. The
precipitate was filtered off, washed with H O and
dried in vacuo. Yield: 41.5 g of intermediate 3 (37
%). b Preparation of intermed iate 4 A mixture of
intermediate 3 (0.14 mol) in CH3ONa 30 % (90 ml) and
CH3OH (400 ml) was stirred and refluxed overnight. The
mixture was brought to room temperature, poured out on
ice and extracted with EtOAc. The organic layer was
separated, dried (MgSO4), filtered and the solvent was
evaporated. The residue (38 g) was purified by column
chromatography over silica gel (eluent:
CHiCli/cyclohexane 65/35; 35-70 mm). The pure
fractions were collected and the solvent was
evaporated. Yield: 30 g of intermediate 4 (73
%).Example A3 a) Preparation of intermediate 5
Benzenepropanoyl chloride (0.67 mol) was added
dropwise at 5C to a mixture of 3-bromobenzenamine
(0.58 mol) and Et3N (0.72 mol) in CH2Cl2 (1000 ml).
The mixture was stirred at room temperature for 4
hours, poured out into ice water and NH4OH. The
organic layer was washed with HCl IN, then with K2CO3
10 %, dried (MgSO4), filtered, and the solvent was
evaporated till dryness. Yield: 190 g of intermediate
5. b Preparation of intermediate 6 and 7 intermediate
6 intermediate 7 POCl3 (2.3 mol) was added dropwise at
5C to DMF (0.98 mol). The mixture was brought to room
temperature. Intermediate 5 (0.33 mol) was added. The
mixture was stirred at 85C for 6 hours, then cooled to
room temperature, poured out into ice water. CH Cl was
added. Both layers were stirred for 2 hours. The
mixture was extracted with CH2Cl2. The organic layer
was washed with K2CO3 10 %, dried (MgSO4), filtered
and the solvent was evaporated. The residue (84g) was
purified by column chromatography over silica gel
(eluent: CH2Cl2/cyclohexane 30/70; 20-45 mm). The
desired fractions were collected and the solvent was
evaporated. Yield: 34.1g (31 %) of intermediate 6 and
9g (8 %) of intermediate 7. c. Preparation of
intermediate 8 A mixture of intermediate 6 (0.1 mol)
and NaOCH3 (0.53 mol) in methanol (340 ml) was stirred
and refluxed for 20 hours, then cooled to room
temperature, poured out into ice water and extracted
with CH2Cl2. The organic layer was separated, dried
(MgSO4), filtered, and the solvent was evaporated.
Yield: 79 % of intermediate 8 (melting point:
100C).Example A4 a. Preparation of intermediate 9
Benzenepropanoylchloride (0.488 mol) was added
dropwise at room temperature to a solution of
4-bromobenzenamine (0.407 mol) in Et3N (70 ml) and
CH2Cl2 (700 ml) and the mixture was stirred at room
temperature overnight. The mixture was poured out into
water and concentrated NH4OH, and extracted with CH Cl
. The organic layer was dried (MgSO4), filtered, and
the solvent was evaporated . The residue was
crystallized from diethyl ether . The residue ( 119.67
g) was taken up in CH2Cl2 and washed with HCl IN . The
organic layer was dried (MgSO4), filtered, and the
solvent was evaporated. Yield: 107.67 g of
intermediate 9 . b. Preparation of intermediate 10 The
reaction was carried out twice . POCl3 (1.225 mol) was
added dropwise at 10C to DMF (0.525 mol) . Then
intermediate 9 (0.175 mol) was added at room
temperature . The mixture was stirred overnight at
80C, poured out on ice and extracted with CH2Cl2 . The
organic layer was dried (MgSO4), filtered, and the
solvent was evaporated . Yield: 77.62 g of
intermediate 10 (67 %). c. Preparation of intermediate
11 A mixture of intermediate 10 (0.233 mol) in CH3ONa
(30 %) in methanol (222.32 ml) and methanol (776 ml)
was stirred and refluxed overnight, then poured out on
ice and extracted with CH2Cl2 . The organic layer was
separated, dried (MgSO4), filtered and the solvent was
evaporated . The residue was purified by column
chromatography over silica gel (eluent:
CH2Cl2/cyclohexane 20/80 and then 100/0; 20-45 mm).
The pure fractions were collected and the solvent was
evaporated . Yield: 25 g of intermediate 1 1 (33 %)
(melting point: 84C).Example A5 a. Preparation of
intermediate 12 Benzenepropanoyl chloride (0.17 mol)
was added dropwise at 5 C to a mixture of
4-bromo-3-methylbenzenamine (0.13 mol) and Et3N (0.18
mol) in CH2Cl2 (250 ml). The mixture was brought to
room temperature, stirred for 16 hours, poured out
into ice water and NH4OH 30 % and extracted with CH Cl
. The organic layer was washed with HCl IN, H2O and
K2CO3 10 %, dried (MgSO4), filtered, and the solvent
was evaporated. The residue was taken up in diethyl
ether. The precipitate was filtered off and dried.
Yield: 39 g of intermediate 12 (91 %). b. Preparation
of intermediate 13 POCl3 (0.8 mol) was added dropwise
at 5C to DMF (0.34 mol). The mixture was brought to
room temperature. Intermediate 12 (0.1 1 mol) was
added. The mixture was stirred at 85C for 7 hours,
then cooled to room temperature, poured out into ice
water and extracted with CH2Cl2. The organic layer was
separated, dried (MgSO4), filtered, and the solvent
was evaporated till dryness. The residue was
crystallized from zPrOH. The precipitate was filtered,
washed with iPrOH and dried. Yield: 13.9 g of
intermediate 13 (35 %). c. Preparation of intermediate
14 A mixture of intermediate 13 (0.04 mol) and CH3ONa
(0.2 mol) in CH3OH (140 ml) was stirred and refluxed
for 16 hours, then cooled to room temperautre, poured
out into ice water and extracted with CH2Cl2. The
organic layer was separated, dried (MgSO4), filtered,
and the solvent was evaporated. Yield: 13.5 g of
intermediate 14 (98 %). Example A6A a. Preparation of
intermediate 15 A mixture of intermediate 10 (prepared
according to A4.b) (0.045 mol) and thiourea (0.05 mol)
in ethanol (150 ml) was stirred and refluxed for 8
hours and then brought toroom temperature. A solution
of KOH (0.068 mol) in H O (15 ml) was added. The
mixture was stirred and refluxed for 1 hour and poured
out on ice. The precipitate was filtered off, washed
with H O and dried. Yield: H g of intermediate 15 (74
%). b. Preparation of intermediate 16 CH3I (0.037 mol)
was added slowly at room temperature to a mixture of
intermediate 15 (0.033 mol) and K2CO3 (0.037 mol) in
2-propanone (150 ml). The mixture was stirred at room
temperature for 8 hours, poured out into H O and
extracted with CH2Cl2. The organic layer was
separated, dried (MgSO4), filtered and the solvent was
evaporated. Yield: 11.2 g (97 %). Part of this
fraction (2 g) was crystallized from diethyl ether.
The precipitate was filtered off and dried. Yield:
1.45 g of intermediate 16 (70 %). Example A6B a.
Preparation of intermediate 17 A solution of
intermediate 1 (8 g, 0.03 mol) and thiourea (2.5 g,
0.033 mol) in ethanol (100 ml) was stirred at 80C for
4 hours and was then cooled to room temperature. A
solution of potassium hydroxide (2.5 g, 0.045 mol) in
water (10 ml) was added and the mixture was heated for
1 hour at 80C and was then cooled to room temperature
and poured out into water. The precipitate was
filtered off, washed with water and dried. Yield: 7.6
g of intermediate 17 (95 %). b. Preparation of
intermediate 18 A solution of intermediate 17 (7.6 g,
0.029 mol), methyliodide (1.9 ml, 0.031 mol), and
potassium carbonate (4.3 g, 0.031 mol) in acetone (170
ml) was stirred for 4 hours at room temperature,
poured into water and extracted with CH2Cl2. The
organic layer was washed with water, dried over MgSO4,
filtered and the solvent was evaporated. The residue
was crystallized from ethylic ether. The precipitate
was filtered off and dried. Yield: 5.83 g of
intermediate 18 (73%) (melting point: 82C).prepared
from intermediate 20 (prepared according to Example A2
in WO2004/01 1436 starting from 3-(4-chlorophenyl)
propionic acid;yield: 88 g of intermediate 20 (70.7
%)) following the same procedure as outlined above in
Example A6A and A6B. Yield: 94% of intermediate 19.
Example A7 a. Preparation of intermediate 2 1 POCl3
(3.234 mol) was added slowly at 5C to DMF ( 111 ml).
After complete addition,
iV-(4-chlorophenyl)benzenepropanamide (0.462 mol) was
added. The mixture was stirred at 80C overnight, then
brought to room temperature and poured out on ice.
EtOAc was added. The mixture was stirred for 1 hour
while ice was added and then extracted with EtOAc. The
organic layer was separated, washed with H O, dried
(MgSO4), filtered and the solvent was evaporated.
Yield: 129 g of intermediate 2 1 (97 %). b Preparation
of intermediate 22 A mixture of intermediate 2 1
(0.447 mol) in CH3ONa 30 % (300 ml) and CH3OH (300 ml)
was stirred at 80C overnight. The mixture was brought
to room temperature, poured out on ice and extracted
with CH Cl . The organic layer was separated, washed
with H O, dried (MgSO4), filtered and the solvent was
evaporated. The residue (82 g) was purified by column
chromatography over silica gel (eluent:
cyclohexane/CH2Cl2 70/30; 20-45 mm). The pure
fractions were collected and the solvent was
evaporated. Yield: 45 g of intermediate 22 (35
%).Example A8 a. Preparation of intermediate 23 A
solution of intermediate 20 (1.5 g, 0.00409 mol),
dimethylamine hydrochloride (1.33 g, 0.001636 mol),
potassium carbonate (2.83 g, 0.002045 mol) in
acetonitrile (15 ml) was stirred for 20 hours at 80C,
poured out into water and extracted with diethylether.
The organic layer was dried over MgSO4, filtered and
the solvent was evaporated. The residue (1.5 g) was
purified by column chromatography over silica gel
(eluent: cyclohexane/AcOEt: 97/3). The pure fractions
were collected and the solvent was evaporated. Yield :
0.7 g of intermediate 23 (47 %). Example A9 a.
Preparation of intermediate 24 CDI (0.038 mol) was
added at 5C to a solution of 3-(l-naphthyl)-propionic
acid (0.025 mol) in CH2CI2 (60 ml). The mixture was
stirred at 5C for 1 hour. JV-methoxymethanamine .HCl
(0.038 mol) was added. The mixture was stirred at room
temperature overnight. HCl IN was added. The mixture
was extracted with CH2CI2. The organic layer was
washed with K2CO3 10 %, dried (MgSO4), filtered, and
the solvent was evaporated. The residue was purified
by column chromatography over silica gel (eluent:
CH2CI2 100). The pure fractions were collected and the
solvent was evaporated. Yield: 5.4 g of intermediate
24 (94 %). b. Preparation of intermediate 25 CH3MgCl
(0.025 mol) was added dropwise at 5C to a solution of
intermediate 24 (0.021 mol) in THF (51 ml). The
mixture was stirred at 5C for 2 hours, then brought to
room temperature. A solution OfNH4Cl was added. The
mixture was extracted with CH2CI2. The organic layer
was separated, dried (MgSO4), filtered, and the
solvent was evaporated. Yield: 3.7 g of intermediate
25 (89 %).c. Preparation of intermediate 26 A mixture
of intermediate 25 (0.019 mol), formaldehyde (0.076
mol) and iV-methylmethanamine (0.076 mol) in
concentrated HCl (0.8 ml) and EtOH (23 ml) was stirred
and refluxed for 24 hours, then cooled to room
temperature. EtOH was evaporated. The residue was
taken up in EtOAc. The mixture was basified with NaHCO
3 and extracted with CH2CI2. The organic layer was
separated, dried (MgSO4), filtered and the solvent was
evaporated. The residue was purified by column flash
chromatography over silica gel (eluent : CH2C 12/CH3OH
97/3; 15-40 mm). Two fractions were collected and the
solvent was evaporated. The desired fraction yielded
1.17 g of intermediate 26. Intermediate 27 prepared in
the same way as 



intermediate 26. Yield: 18 % of intermediate 27 (oil).
Example AlO a. Preparation of intermediate 28Formic
acid (31.5 ml, 0.834 mol) was added dropwise to DMF
(100 ml) under stirring and cooling with ice-cold
water. Triethylamine (50.8 ml, 0.361 mol) was added in
the same way followed by Meldrum's acid (40 g, 0.278
mol). After dissolution cuminaldehyde (0.278 mol) was
added. The mixture was heated up to 80C for 14 hours,
then cooled down and poured out into 1 liter of
ice-cold water under vigorous stirring. Concentrated
HCl was added till pH 1-2. The precipitate was
filtered off, washed with water and air-dried. Yield:
99% of intermediate 28. b. Preparation of intermediate
29 1,1 '-carbonyldiimidazole (6.6 g, 0.041 mol) was
added portionwise to a mixture of intermediate 28
(0.027 mol) in CH2Cl2 (50 ml) cooled in a ice bath at
5C. The mixture was stirred 1 hour at 5C and
N-methoxymethanamine hydrochloride (4 g, 0.041 mol)
was added and the suspension was stirred at room
temperature for 20 hours. The mixture was poured out
into HCl IN and extracted with CH Cl . The organic
layer was washed with K2CO3 10%, dried over magnesium
sulfate, filtered, and the solvent was evaporated. The
residue was purified by column chromatography over
silica gel (eluent: CH2Cl2: 100). The pure fractions
were collected and the solvent was evaporated. Yield:
93% of intermediate 29 (93 c. Preparation of
intermediate 30 Methyl magnesium chloride (22 % in
THF, 8.1 ml, 0.023 mol) was added slowly at 0C under
N2 flow to a solution of intermediate 29 (0.019 mol)
in THF (45 ml). The mixture was stirred at 0C for 2
hours and hydrolyzed at 0C with NH4Cl 10%, and
extracted with EtOAc. The organic layer was dried over
MgSO4, filtered, and the solvent was evaporated. The
residue was used without further purification. Yield:
83% of intermediate 30 (83 %).d. Preparation of
intermediate 31 A mixture of intermediate 30 (0.019
mol), paraformaldehyde (2.3 g, 0.076 mol),
dimethylamine hydrochloride (6.2 g, 0.076 mol) and
hydrochloric acid concentrated (0.8 ml) in EtOH ( 23
ml) was stirred at reflux for 24 hours, then cooled
down, and the solvent was evaporated. The residue was
poured out into CH2CI2, basified with NaHCO 3, and
extracted with CH2CI2. The organic layer was dried
over MgSO4, filtered, and the solvent was evaporated.
The residue was purified by column chromatography over
silica gel (eluent: C /MeOH : 97/3).The pure fractions
of the two isomers were collected and the solvent was
evaporated. Yield : 10 % of intermediate 3 1 (10 %).
Example Al 1 a. Preparation of interme diate 32 A
solution of NaOH 1% (50 ml) was added portionwise to a
mixture of 4-fluorobenzaldehyde (21.6 ml, 0.2 mol) and
acetone (40 ml, 0.55 mol) in water (40 ml). The
mixture was stirred for 2 hours at 65C, then the
mixture was poured out into ice water and extracted
with ethyl acetate. The organic layer was washed with
brine, dried over MgSO4, filtered, and the solvent was
evaporated. The residue was used without further
purification in the next step as an oil. Yield: 34 g
of intermediate 32 (100 %). b. Preparation of interme
diate 33 A mixture of intermediate 32 (4 g, 0.0244
mol), paraformaldehyde (1.1 g, 0.0365 mol), piperidine
hydrochloride (0.0244 mol) and hydrochloric acid
concentrated (0.8 ml) in EtOH (6 ml) was stirred at
reflux for 24 hours, cooled, and the solvent was
evaporated. The precipitate was filtered off, washed
with EtOH and dried under vacuum at 6O0C to afford
intermediate 33 (63 %).c. Preparation of intermediate
34 A mixture of intermediate 33 (7.34 mmol), palladium
on activated carbon 10% (0.22 g) in EtOH/H2O (22 ml,
50/50) was stirred under hydrogen atmosphere at room
temperature for 2 hours. The mixture was filtered over
celite, washed with EtOH, and the solvent was
evaporated. The residue was treated by a solution of
NaOH IN in Et O. The organic layer was separated, and
washed with brine, dried (MgSO4), filtered, and the
solvent was evaporated. The residue was used without
further purification in the next step as an oil.
Yield: 76% of intermediate 34. Example Al 2 a.
Preparation of intermediate 35 A mixture of
intermediate 32 (4.8 g, 0.0292 mol), paraformaldehyde
(1.32 g, 0.0439 mol), JV-benzylmethylamine
hydrochloride (4.6 g, 0.0292 mol) and hydrochloric
acid concentrated (0.8 ml) in EtOH (100 ml) was
stirred at reflux for 18 hours, cooled, and the
solvent was evaporated. The precipitate was filtered
off, washed with acetone and dried under vacuum at
60C. Yield: 3.8 g of intermediate 35 (39 %). b.
Preparation of intermediate 36 A mixture of
intermediate 35 (3.8 g, 0.0114 mol), palladium on
activated carbon 10% (0.38 g) in EtOHZH O (38 ml,
50/50) was stirred under hydrogen atmosphere at room
temperature for 2 hours. The mixture was filtered over
celite, washed with EtOH, and the solvent was
evaporated. The residue was treated by a solution of
NaOH IN in Et O. The organic layer was separated, and
washed with brine, dried (MgSO4), filtered, and the
solvent was evaporated. The residue (2.5 g) was
purified by column chromatography over silica gel
(eluent: CH2C 12/CH3OH; 99/1; 15-40 mm). The pure
fraction was collected and the solvent was evaporated.
Yield: 0.75 g of intermediate 36 (22 %).Example Al 3
a. Preparation of intermediate 37 A mixture of
intermediate 35 (2.3 g, 0.00689 mol), palladium on
activated carbon 10 % (0.23 g) in EtOH/H2O (24 ml,
50/50) was stirred under hydrogen atmosphere at room
temperature for 3 hours. The mixture was filtered over
celite, washed with EtOH, and the solvent was
evaporated. The residue was treated by a solution of
NaOH IN in Et O. The organic layer was separated, and
washed with brine, dried (MgSO4), filtered, and the
solvent was evaporated. The residue was used without
further purification in the next step as oil. Yield:
1.3 g of intermediate 37 (90 %). Example Al 4 a.
Preparation of intermediate 38 NaH (60 % in oil;
0.0072 mol) was added portionwise at 0 C to a solution
of 2-(2- ethoxyethoxy)-ethanol (0.0072 mol) in THF
(12.5 ml) under N2 flow. The mixture was stirred at 0C
for 1 hour. A solution of intermediate 10 (0.006 mol)
in THF (12.5 ml) was added dropwise. The mixture was
stirred and refluxed for 18 hours and was then cooled
to room temperature. EtOAc and H O were added. The
organic layer was washed with H O and then with
saturated NaCl. The separated organic layer was dried
(MgSO4), filtered and the solvent was evaporated.
Yield: 2.5 g intermediate 38 (97 %).Example Al 5
Preparation of intermediate 39 Intermediate 39 (dia A)
nBuLi 1.6M in hexane (0.0018 mol) was added dropwise
at -70C to a solution of compound 14 (0.0007 mol) in
THF (4ml) under N - flow. The mixture was stirred for
2 hours. iV,iV-dimethylformamide(0.0037 mol) was added
slowly. The mixture was stirred at -70C for 2 hours,
poured out into H O and extracted with EtOAc. The
organic layer was washed with saturated NaCl, dried
(MgSO4), filtered and the solvent was evaporated.
Yield: 0.38 g of intermediate 39 (100%). B.
Preparation of the final compounds Example Bl a.
Preparation of compounds 1 and 2 /zBuLi 1.6M (0.0084
mol) was added dropwise at -20C to a solution of
JV-(I-methylethyl)-2-propanamine (0.0084 mol) in THF
(24 ml). The mixture was stirred at -20C for 20
minutes, then cooled to -70C. A solution of
intermediate 2 (prepared according to Al. b) (0.0076
mol) in THF (20 ml) was added. The mixture was stirred
at -70C for 1 hour and 30 minutes. A solution of
l-(dimethylamino)-5-phenyl-3-pentanone (0.0107 mol) in
THF (22 ml) was added. The mixture was stirred at -70C
for 3 hours, poured out into -30C and extracted
withCH2CI2. The organic layer was separated, dried
(MgSO4), filtered and the solvent was evaporated. The
residue (4.3 g) was purified by column chromatography
over silica gel (eluent : CH2C 12/CH3OH/NH4OH
97/3/0.2; 15-40 mm). The pure fractions were collected
and the solvent was evaporated. The residue was
purified twice by column chromatography over kromasil
(eluent: CH3CN/NH4HCO3 0.5 % 85/15; 10 mm). Three
fractions were collected and the solvent was
evaporated. Yield: 0.155 g of fraction 1; 0.08 g of
fraction 2 and 0.1 g of fraction 3. Fraction 1 and
fraction 3 were crystallized from DIPE. The
precipitate was filtered off and dried. Yield: 0.14 g
of final compound 1 (8 %) (diastereoisomer A; melting
point: 142C) and 0.102 g of final compound 2 (6 %)
(diastereoisomer B; melting point: 159C). b-1.
Preparation of compounds 3 and 4 compound 4 (dia B)
/zBuLi 1.6M (0.0095 mol) was added dropwise at -20C to
a solution of iV-(l-methylethyl)-2-propanamine (0.0095
mol) in THF (26 ml). The mixture was stirred at -20C
for 20 minutes, then cooled to -70C. A solution of
intermediate 4 (prepared according to A2.b) (0.0086
mol) in THF (24 ml) was added. The mixture was stirred
at -70C for 1 hour and 30 minutes. A solution of
l-(dimethylamino)-5- phenyl-3-pentanone (0.012 mol) in
THF (25 ml) was added. The mixture was stirred at -70C
for 3 hours, poured out on ice at -30C and extracted
with CH Cl . The organic layer was separated, dried
(MgSO4), filtered and the solvent was evaporated. The
residue (5.2 g) was purified by column chromatography
over silica gel (eluent: CH2C 12/CH3OH/NH4OH 97/3/0.1;
15-40mm). The pure fractions were collected and the
solvent was evaporated. The residue (0.2 g) was
purified by column chromatography over kromasil
(eluent: cyclohexane/*PrOH/NH 4OH 95/5/0.3; 10 mm).
The desired fractions were collected and the solvent
was evaporated. Yield: 0.035 g of final compound 3 (3
%) (diastereoisomer A) and 0.03 g of final compound 4
(2.8 %) (diastereoisomer B).b-2. Preparation of
compounds 3 and 4 /zBuLi 1.6M (0.01 18 mol) was added
dropwise at -20C to a solution of
N-(l-methylethyl)-2-propanamine (0.0118 mol) in THF
(30 ml). The mixture was stirred at -20C for 20
minutes, then cooled to -70C. A solution of
intermediate 4 (prepared according to A2.b) (0.0107
mol) in THF (35 ml) was added. The mixture was stirred
at -70C for 1 hour and 30 minutes. A solution of
l-(dimethylamino)-5-phenyl-3-pentanone (0.015 mol) in
THF (30 ml) was added. The mixture was stirred at -70C
for 3 hours, poured out on ice at -30C and extracted
with EtOAc. The organic layer was separated, dried
(MgSO4), filtered, and the solvent was evaporated. The
residue was purified by column chromatography over
silica gel (eluent: CH2C 12/CH3OH/NH4OH 97/3/0.1 then
CH2Cl2/*PrOH/NH4OH 95/5/0.4; 15-40 mm). Two fractions
were collected and the solvent was evaporated. Yield:
0.13 g of fraction 1 and 0.12 g of fraction 2.
Fraction 1 was crystallized from DIPE. The precipitate
was filtered off and dried. Yield: 0.063 g of final
compound 3 (diastereoisomer A). Fraction 2 was
crystallized from DIPE. The precipitate was filtered
off and dried. Yield: 0.066 g of final compound 4
(diastereoisomer B). c. Preparation of compounds 5 and
6 compound 6 (dia B) /zBuLi 1.6M (0.0084 mol) was
added dropwise at -20C to a solution of
N-(Imethylethyl)- 2-propanamine (0.0084 mol) in THF
(24 ml). The mixture was stirred at -20C for 20
minutes, then cooled to -70C. A solution of
intermediate 8 (preparedaccording to A3.c) (0.0076
mol) in THF (25 ml) was added. The mixture was stirred
at -70C for 1 hour and 30 minutes. A solution of
l-(dimethylamino)-5-phenyl-3- pentanone (0.0107 mol)
in THF (22 ml) was added. The mixture was stirred at
-70C for 3 hours, poured out on ice at -30C and
extracted with CH2CI2. The organic layer was
separated, dried (MgSO4), filtered and the solvent was
evaporated. The residue (5.1 g) was purified by column
chromatography over silica gel (eluent: CH2C
12/CH3OH/NH4OH 97/3/0.1 then toluene/*PrOH/NH 4OH
95/5/0.1; 15-40 mm). Three fractions were collected
and the solvent was evaporated. Yield: 0.87 g of
fraction 1; 0.7 g of fraction 2 and 0.4 g of fraction
3. Fraction 3 was purified by column chromatography
over kromasil (eluent: toluene/z'PrOH/NH 4OH
99/1/0.05; l Omm). Two fractions were collected and
the solvent was evaporated. Yield: 0.15 g of fraction
A and 0.139 g of fraction B. Fraction B was
crystallized from DIPE. The precipitate was filtered
off and dried. Yield: 0.585 g of final compound 5 (30
%) (diastereoisomer A; melting point: 156C). Fraction
A was crystallized from DIPE. The precipitate was
filtered off and dried. Yield: 0.15 g of final
compound 6 (8 %) (diastereoisomer B; melting point:
126C). d. Preparation of compounds 7 and 8 A solution
of intermediate 11 (prepared according to A4.c)
(0.0035 mol) in THF (12 ml) was added dropwise at -70C
to a solution of iV-(l-methylethyl)-2-propanamine
lithium salt (0.0038 mol) in THF (19 ml). The mixture
was stirred at -70C for 1 hour and 30 minutes. A
solution of intermediate 26 (prepared according to
A9.c) (0.0046 mol) in THF (12 ml) was added. The
mixture was stirred at -70C for 3 hours, poured out
into -30C and extracted with CH Cl . The organic layer
was separated, dried (MgSO4), filtered, and the
solvent was evaporated. The residue (2.2 g) was
purified twice by column chromatography over silica
gel (eluent: CH2C 12/CH3OH/NH4OH 98/2/0.1; 15-40 mm).
Three fractions were collected and the solvent was
evaporated. Yield: 0.3 g of fraction 1 (dia A), 0.027
g of fraction 2 and 0.242 g of fraction 3 (dia B).
Fraction 1 was crystallized from DIPE. The
precipitatewas filtered off and dried. Yield: 0.26 g
of final compound 7 (25 %) (diastereoisomer A; melting
point: 206C). Fraction 3 was crystallized from DIPE.
The precipitate was filtered off and dried. Yield:
0.128 g of final compound 8 (12 %) (diastereoisomer B;
melting point: 160C). e. Preparation of compound 9
compound 9 (dia A) /zBuLi (0.0084 mol) was added at
-20C to a solution of JV-(I-methylethyl)-2-
propanamine (0.0084 mol) in THF (25 ml). The mixture
was stirred at -20C for 20 minutes, then cooled to
-70C. A solution of intermediate 22 (prepared
according to A7b) (0.0076 mol) in THF (26 ml) was
added. A solution of l-(dimethylamino)-5-
phenyl-3-pentanone (0.0107 mol) in THF (24 ml) was
added. The mixture was stirred at -70C for 3 hours,
poured out on ice at -30C and extracted with CH2CI2.
The organic layer was separated, dried (MgSO4),
filtered, and the solvent was evaporated. The residue
was purified by column chromatography over silica gel
(eluent: CH2C 12/CH3OH/NH4OH 98/2/0.1; 15-40 mm) then
purified by column chromatography over kromasil
(eluent: CH2C 12/CH3OH/NH4OH 99/1/0.05). Three
fractions were collected and the solvent was
evaporated. Yield: 0.44 g of fraction 1 (dia A), 0.257
g of fraction 2 and 0.02 g of fraction 3. Fraction 1
was crystallized from DIPE. The precipitate was
filtered off and dried. Yield: 0.14 g of final
compound 9 (melting point: 172C).f. Preparation of
compounds 10 and 11 /zBuLi 1.6M(0.0084 mol) was added
dropwise at -20C to a solution of
iV-(l-methylethyl)-2-propanamine (0.0084 mol) in THF
(24 ml). The mixture was stirred at -20C for 20
minutes, then cooled to -70C. A solution of
intermediate 16 (prepared according to A6A.b) (0.0076
mol) in THF (26 ml) was added. The mixture was stirred
at -70C for 1 hour and 30 minutes. A solution of
l-(dimethylamino)-5- phenyl-3-pentanone (0.0107 mol)
in THF (22 ml) was added. The mixture was stirred at
-70C for 3 hours, then poured out on ice at -30C and
extracted with CH2CI2. The organic layer was
separated, dried (MgSO4), filtered and the solvent was
evaporated. The residue (4.8 g) was purified by column
chromatography over silica gel (eluent: CH2C
12/CH3OH/NH4OH 98/2/0.1; 15-40 mm). Two fractions were
collected and the solvent was evaporated. Yield: 0.52
g of fraction 1 and 0.42 g of fraction 2. Both
fractions were crystallized from DIPE. The precipitate
was filtered off and dried. Yield: 0.47 g of final
compound 10 (23 %) (diastereoisomer A; melting point:
191C) and 0.27 g of final compound 1 1 (7 %)
(diastereoisomer B; melting point: 179C).g.
Preparation of compounds 17, 18, 19 and 20 /zBuLi 1.6
M (0.01 14 mol) was added dropwise at -20C to a
solution of N-(Imethylethyl)- 2-propanamine (0.01 14
mol) in THF (32 ml). The mixture was stirred at -20C
for 20 minutes, then cooled to -70C. A solution of
intermediate 11 (prepared according to A4.c) (0.0104
mol) in THF (34 ml) was added. The mixture was stirred
for 1 hour and 30 minutes. A solution of
l-(dimethylamino)-5-phenyl-3-pentanone (0.0146 mol) in
THF (30 ml) was added. The mixture was stirred at -70C
for 3 hours, then poured out into -30C and extracted
with CH2CI2. The organic layer was separated, dried
(MgSO4), filtered, and the solvent was evaporated. The
residue (5.3 g) was purified twice by column
chromatography over silica gel (eluent: CH2C
12/CH3OH/NH4OH 98/2/0.1; 15-40 mm). Two fractions were
collected and the solvent was evaporated. Yield :
0.45g Fl and 0.22g F2. Both fractions were
crystallized from DIPE. The precipitate was filtered
off and dried. Yield: 0.1 54g F3 (dia A) and 0.1 Ig F4
(dia B). F3 was divided into two enantiomers by Chiral
PAK AD (eluent: EtOH 100; 20 mm). Two fractions were
collected and the solvent was evaporated. Each
fraction was crystallized separately from DIPE/diethyl
ether. The precipitate was filtered off and dried.
Yield: 0.19 g of compound 17 (Al) and 0.175 g of
compound 18 (A2). F4 was divided into two enantiomers
by Chiral PAK AD (eluent: EtOH/iPrOH 90/10; 20 mm).
Two fractions were collected and the solvent was
evaporated. Each fraction was crystallized separately
from DIPE/diethyl ether. The precipitate wasfiltered
off and dried. Yield: 0.1 g of compound 19 (Bl) and
0.1 g of compound 20 (B2). h. Preparation of compounds
2 1 and 22 Compound 21 (dia A) Compound 22 (dia B)
nBuLi 1.6 M in hexane (3.4 ml, 0.0055 mol) was added
slowly at -20C under N flow to a solution of
diisopropylamine (0.78 ml, 0.0055 mol) in THF (8.5
ml). The mixture was stirred at -20C for 20 minutes,
then cooled at -70C. A solution of 3-(4-chlorobenzyl)-
6-bromo-2-methoxy-quinoline (1.67 g, 0.0046 mol) in
THF (34 ml) was added slowly. The mixture was stirred
at -70C for 1 hour and 30 minutes. A solution of
l-(dimethylamino)-5-(4-methoxy-phenyl)-pentan-3-one
(1.13 g, 0.0055 mol) in THF (30 ml) was added slowly.
The mixture was stirred at -70C for 2 hours,
hydrolyzed at -30C with ice water, and extracted with
EtOAc. The organic layer was separated, dried over
MgSO4, filtered, and the solvent was evaporated. The
residue was purified by column chromatography over
silica gel (eluent: CH2C 12/CH3OH/NH4OH; 97/3/0.1;
15-40 mm). One fraction was collected and the solvent
was evaporated. This fraction was purified by Super
Critical Fluid Chromatography (SCF) (Cq
2/MeOH/2-propanol: 95/5/0.5, column cyano). Two
fractions were collected and the solvent was
evaporated. Fractions were separately crystallized
from diisopropylether. Yield: 0.220 g of final
compound 2 1 (8 %) (diastereoisomer A; melting point:
142C) as a white solid and 0.09 g of final compound 22
(3.3 %) (diastereoisomer B; melting point: 160C) as a
white solid.i. Preparation of compounds 23 and 24
Compound 23 (dia A) Compound 24 (dia B) nBuLi 1.6 M in
hexane (3.4 ml, 0.0055 mol) was added slowly at -20C
under N flow to a solution of diisopropylamine (0.78
ml, 0.0055 mol) in THF (8.5 ml). The mixture was
stirred at -20C for 20 minutes, then cooled at -70C. A
solution of intermediate 3 1 (0.0046 mol) in THF (34
ml) was added slowly. The mixture was stirred at -70C
for 1 hour and 30 minutes. A solution of intermediate
24 (0.0055 mol) in THF (30 ml) was added slowly. The
mixture was stirred at -70C for 2 hours, hydrolyzed at
-30C with ice water, and extracted with EtOAc. The
organic layer was separated, dried over MgSO4,
filtered, and the solvent was evaporated. The residue
was purified by column chromatography over silica gel
(eluent: CH2C 12/CH3OH/NH4OH; 97/3/0.1; 15-40 mm). One
fraction was collected and the solvent was evaporated.
This fraction was purified by SFC (Cq
2/MeOH/2-propanol: 95/5/0.5, column cyano). Two
fractions were collected and the solvent was
evaporated. Fractions were separately crystallized
from diisopropylether. Yield: Final compound 23 (5 %)
(diastereoisomer A) as a white foam and final compound
24 (2.3 %) (diastereoisomer B) as a white foam.j.
Preparation of compounds 29 and 30 Compound 29 (dia A)
Compound 30 (dia B) Compounds 29 and 30 were prepared
according to the procedure for compounds 14 and 15,
but starting from intermediate 18 and
l-(dimethylamino)-5-phenyl-3-pentanone (prepared in
the same way as described in J.Am.Chem.Soc, 1950, 72,
718-721). Yield: Final compound 29 (4 %)
(diastereoisomer A, melting point: 180C) and final
compound 30 (5 %) (diastereoisomer B, melting point:
120C). k. Preparation of compounds 3 1 and 32 Compound
31 (dia A) Compound 32 (dia B) Compounds 3 1 and 32
were prepared in the same way as compounds 2 1 and 22,
but starting from intermediate 19 and
l-(dimethylamino)-5-phenyl-3-pentanone (prepared in
the same way as described in J.Am.Chem.Soc, 1950, 72,
718-721). Yield: Final compound 3 1 (9 %)
(diastereoisomer A) and final compound 32
(diastereoisomer B, melting point: 222C).1.
Preparation of compounds 34 and 35 Compound 34 (dia A)
Compound 35 (dia B) nBuLi 1.6M in hexane (2.3 ml, 3.66
mmol) was added slowly at -20C under N flow to a
solution of diisopropylamine (0.513 ml, 3.66 mmol) in
THF (8 ml). The mixture was stirred at -20C for 20
minutes, and then cooled at -70C. A solution of
intermediate 1 1 (1.0 g, 3.05 mmol) in THF (10 ml) was
added slowly. The mixture was stirred at -70C for 1
hour. A solution of intermediate 34 (0.96 g, 3.66
mmol) in THF (10 ml) was added slowly. The mixture was
stirred at -70C for 1 hour, hydrolyzed at -30C with
ice water, and extracted with EtOAc. The organic layer
was separated, dried over MgSO4, filtered, and the
solvent was evaporated. The residue was purified by
column chromatography over silica gel (eluent: CH2C
12/CH3OH/NH4OH; 99/1/0.05; 15-40 mm). Two fractions
were collected and the solvent was evaporated. The
fractions were separately crystallized from methanol.
Yield: 0.15 g of final compound 34 (8 %)
(diastereoisomer A, melting point: 194C) as a white
solid and 0.13 g of final compound 35 (7 %)
(diastereoisomer B, melting point: 170C) as a white
solid. m. Preparation of compounds 39 and 40 Compound
39 (dia A) Compound 40 (dia B)nBuLi 1.6M in hexane
(8.1 ml, 0.013 mol) was added slowly at -20C under N2
flow to a solution of diisopropylamine (1.83 ml, 0.013
mol) in THF (30 ml). The mixture was stirred at -20C
for 20 minutes, and then cooled at -70C. A solution of
intermediate 1 1 (4.1 g, 0.0124 mol) in THF (40 ml)
was added slowly. The mixture was stirred at -70C for
1 hour and 30 minutes. A solution of intermediate 37
(1.3 g, 0.00662 mol) in THF (13 ml) was added slowly.
The mixture was stirred at -70C for 1 hour, hydrolyzed
at -30C with ice water, and extracted with EtOAc. The
organic layer was separated, dried over MgSO4,
filtered, and the solvent was evaporated. The residue
(5.7 g) was purified by column chromatography over
silica gel (eluent: CH2C 12/CH3OH/NH4OH; 94/6/0.1;
15-40 mm). Two fractions were collected and the
solvent was evaporated. The fractions were separately
crystallized from DIPE. Yield: 0.106 g of final
compound 39 (2 %) (diastereoisomer A, melting point:
140C) as a white solid and 0.068 g of final compound
40 ( 1 %) (diastereoisomer B, melting point: 250C) as
a white solid. n. Preparation of compounds 4 1 and 42
Compound 4 1 (diaA) Compound 42 (dia B) nBuLi 1.6M in
hexane (3 ml, 0.0048 mol) was added slowly at -20C
under N2 flow to a solution of diisopropylamine (0.67
ml, 0.0048 mol) in THF (14 ml). The mixture was
stirred at -20C for 20 minutes, then cooled at -70C. A
solution of intermediate 11 (1.44 g, 0.0044 mol) in
THF (15 ml) was added slowly. The mixture was stirred
at -70C for 1 hour and 30 minutes. A solution of
intermediate 27 (1.5 g, 0.0062 mol) in THF (15 ml) was
added slowly. The mixture was stirred at -70C for 3
hours, 



hydrolyzed at -30C with ice water, and extracted with
EtOAc. The organic layer was separated, dried over
MgSO4, filtered, and the solvent was evaporated. The
residue (3.2 g) was purified by column chromatography
over Cl 8 (eluent: CH3OH/NH4HCO3: 95/5; Kromasil Cl 8,
10 mm). Two fractions were collected and the solvent
was evaporated. The fractions were crystallized
separately from diisopropyether anddiethylether.
Yield: 0.045g of final compound 4 1 (3 %)
(diastereoisomer A, melting point: 112C) as a white
solid and 0.2 g of final compound 42 (12 %)
(diastereoisomer B, melting point: 124C) as a white
solid. o. Preparation of compounds 43 and 44 Compound
43 (dia A) Compound 44 (dia B) nBuLi 1.6M in hexane
(4.1 ml, 0.0066 mol) was added dropwise at -20C under
N2 flow to a solution of diisopropylamine (0.93 ml,
0.0066 mol) in THF (12 ml). The mixture was stirred at
-20C for 20 minutes, then cooled at -70C. A solution
of intermediate 38 (2.6 g, 0.0060 mol) in THF (27 ml)
was added. The mixture was stirred at -70C for 1 hour
and 30 minutes. A solution of
l-(dimethylamino)-5-phenyl-3- pentanone (prepared in
the same way as described in J.Am.Chem.Soc, 1950, 72,
718-721) (1.7 g, 0.0084 mol) in THF (20 ml) was added.
The mixture was stirred at -70C for 3 hours,
hydrolyzed at -30C with ice water, and extracted with
EtOAc. The organic layer was separated, dried over
MgSO4, filtered, and the solvent was evaporated. The
residue (2.5 g) was purified by column chromatography
over silica gel (eluent: CH2C 12/CH3OH/NH4OH:
97/3/0.1; 15-40 mm). Two fractions were collected and
the solvent was evaporated. Yield: 0.15 g fraction 1
and 0.22 g fraction 2. Fraction 1 was crystallized
from DIPE/diethyl ether. The precipitate was filtered
off and dried. Yield: 0.129 of final compound 43 (3.4
%) (diastereoisomer A, melting point: 94C) Fraction 2
was repurified by column chromatography over silica
gel (eluent: CH2C 12/CH3OH/NH4OH: 97/3/0. 1; 15-40 mm)
and crystallized from DIPE/diethyl ether. The
precipitate was filtered off and dried. 0.059 g of
final compound 44 (2 %) (diastereoisomer B, melting
point: 103C).Example B2 a. Preparation of compound 12
compound 12 (dia A) A mixture of final compound 5
(prepared according to Bl.c) (0.282 mol) and HCOONH 4
(1.41 mol) in Pd/C (0.15 ml) and CH3OH (3 ml) was
stirred and refluxed for 30 minutes, then cooled to
room temperature, filtered over celite and washed with
CH2CI2. The filtrate was washed with H O, then with
saturated NaCl. The organic layer was separated, dried
(MgSO4), filtered and the solvent was evaporated. The
residue was crystallized from DIPE. The precipitate
was filtered off and dried. Yield: 0.1 1 g of final
compound 12 (86 %) (melting point: 122C). b.
Preparation of compound 36 Compound 36 (dia B) A
solution of final compound compound 15 (0.25 g,
0.00047 mol), pyridine-3-boronic acid (0.1 16 g,
0.00094 mol) and tetrakis (triphenylphosphine)
palladium(O) (0.054 g, 0.000047 mol) in ethyleneglycol
dimethyl ether (13 ml) and a solution of sodium
carbonate 2M (0.94 ml) was stirred overnight at 8O0C.
Then the solution was cooled to room temperature,
poured out into water and extracted with CH2CI2. The
organic layer was separated, dried over MgSO4,
filtered, and the solvent was evaporated. The residue
(0.3 g) was purified by column chromatography over
silica gel (eluent: CH2C 12/CH3OH/NH4OH; from 99/1/0.1
to 94/6/0.6; 15-30 mm). The pure fraction was
collected and the solvent was evaporated. Yield: 0.024
g of final compound 36 (9.6 %).Example B3 a.
Preparation of compounds 25, 26, 27 and 28 Compound 25
(Al) Compound 26 (A2) Compound 27 (Bl) Compound 28
(B2) To obtain the corresponding enantiomers, 0.416 g
of final compound 49 (diastereoisomer A) was purified
by SFC chiral chromatography (ChiralPakADH 250x21mm,
eluent: CO2/EtOH/2-propanol: 85/15/0.3). Two fractions
were collected and the solvent was evaporated, to
yield 0.13 g of final compound 25 (enantiomer Al) as a
white solid and 0.13 g of final compound 26
(enantiomer A2). To obtain the corresponding
enantiomers, 0.655 g of final compound 50
(diastereoisomer B) was purified by SFC chiral
chromatography (ChiralPakADH 250x21mm, eluent:
CO2/EtOH/2-propanol:85/15/0.3). Two fractions were
collected and the solvent was evaporated, to yield
0.105 g of final compound 27 (enantiomer Bl) as a
white solid and 0.1 g of final compound 28 (enantiomer
B2).Example B4 a. Preparation of compound 33 Compound
33 (dia A) Final compound 33 was prepared in the same
way as compound 2 1 starting from intermediate 23 and
l-(dimethylamino)-5-phenyl-3-pentanone (prepared in
the same way as described in J.Am.Chem.Soc, 1950, 72,
718-721). Yield: 5% of final compound 33
(diastereoisomer A). Example B5 a. Preparation of
compound 92 nBuLi 1.6M in hexane (2.5 ml, 0.004 mol)
was added slowly at -20C under N flow to a solution of
diisopropylamine (0.562 ml, 0.004 mol) in THF (9 ml).
The mixture was stirred at -20C for 20 minutes, then
cooled at -70C. A solution of intermediate 11 (1.1 g,
0.00334 mol) in THF ( 11 ml) was added slowly. The
mixture was stirred at -70C for 1 hour. A solution of
intermediate 36 (1.0 g, 0.00334 mol) in THF (10 ml)
was added slowly. The mixture was stirred at -70C for
1 hour, hydrolyzed at -30C with ice water, and
extracted with EtOAc. The organic layer was separated,
dried over MgSO4, filtered, and the solvent was
evaporated. The residue was purified by column
chromatography over silica gel (eluent:
cyclohexane/EtOAc; 83/17; 15-40 mm). Thepure fraction
was collected and the solvent was evaporated. Yield:
0.75 g of intermediate 36 (mixture of
diastereoisomers) (36 %). b. Preparation of compounds
37 and 3 8 Compound 37 (dia A) Compound 38 (dia B) A
mixture of final compound 92 (0.45 g, 0.72 mmol) in
CH2CI2 (2 ml), ammonium formate (0.23 g, 0.0036 mol),
palladium on activated carbon 10 % (0.45 g) in
methanol (9 ml) was stirred for 30 minutes at 8O0C.
Then the mixture was poured out into ice water and
extracted with ethyl acetate. The organic layer was
washed with brine, dried over MgSO4, filtered, and the
solvent was evaporated. The residue (0.45 g) was
purified by column chromatography over silica gel
(eluent: toluene/2 -propanol/ NH4OH; 90/10/0.5; 15-40
mm). Two fractions were collected and the solvent was
evaporated. The fractions were separately crystallized
from DIPE. Yield: 0.102 g of final compound 37 (30 %)
(diastereoisomer A, melting point: 134C) as a white
solid and 0.064 g of final compound 38 (20 %)
(diastereoisomer B, melting point: 1380C) as a white
solid.Example B6 Preparation of compound 58 compound
58 (dia A) NaBH4 (0.0007 mol) was added at 0C to a
solution of intermediate 39 (0.0007 mol) (prepared
according to Example Al 5) in MeOH (6 ml) and THF
(6ml). The mixture was stirred at 0C for 2 hours,
poured out into H O and extracted with EtOAc. The
organic layer was washed with saturated NaCl, dried
(MgSO4), filtered and the solvent was evaporated. The
residue (0.7 g) was purified by column chromatography
over kromasil (eluent: CH2C 12/CH3OH/NH4OH 98/2/0.2;
3.5 mm). The pure fractions were collected and the
solvent was evaporated. This fraction was crystallized
from DIPE/diethyl ether. The precipitate was filtered
off and dried. Yield: 0.05 g of compound 58 (dia A).
Tables 1 to 5 below list compounds which were prepared
according to one of the above Examples (Ex. No.)Table
1:' prepared as described in WO 2004/01 146Table 2:
Table 3:Glepp-1 Inhibitors in the treatment of
autoimmune and/or inflammatory disorders Field of the
invention The present invention is related to the use
of Glepp-1 inhibitors for the manufacture of a
medicament for the treatment of autoimmune and/or
inflammatory disorders. Background of the invention
Protein-tyro sine phosphatases (PTPs) play an
important role in the regulation of phosphorylation of
proteins and represent the counterparts of kinases.
Among classical PTPs, there are two types : (i)
non-receptor or intracellular PTPs and (ii)
receptor-like PTPs. Most intracellular PTPs contain
one catalytic domain only, whereas most receptor-like
enzymes contain two. The catalytic domain consists of
about 250 amino acids (Niels Peter Hundahl Moller et
al. Protein tyrosine phosphatases (PTPs) as drug
targets: Inhibitors of PTP-IB for the treatment of
diabetes; Current Opinion in Drug Discovery
&Development 3(5), 527-540 (2000)). Protein-tyro sine
phosphatases have been shown to be involved in various
disorders. For instance PTPlB is generally viewed as
being related to the insulin signalling and therefore
is believed to be involved in disorders like diabetes
mellitus type II. In Nature, Vol. 5, January 2005,
Tomas Mustelin et al presented a summary of what is
known in respect of protein-tyrosine phosphatases and
the immune response :A mouse having a mutation in SHPl
has provided a first example of an autoimmune disease
caused by a defect in a PTP. The same is true for CD45
mutants as well as PEP (the mouse ortholog of LYP).
GLEPP-1 (also known as Glomerular epithelial protein
1, PTP-U2, PTPRO, PTP-oc, PTP-BK, PTP- F; GenBank
Accession U20489) was discovered as a gene whose
expression in Leukemia cell line U937 is overexpressed
by Phorbol ester. The gene is expressed in
macrophages, kidney, brain (Seimiya and Tsuruo 1993)
and B-cells (Aguiar, Yakushijin et al. 1999).
Glomerular epithelial protein 1 (Glepp-1) is a
receptor tyrosine phosphatase present on apical cell
surface of the glomerular podocyte. The podocyte
(visceral glomerular epithelial cell) is one of the
major cell types responsible for the maintenance of
the structure and function of the glomerularfilter.
Water, ions and small molecules from blood easily
cross the filter while the passage of larger blood
proteins (e.g. albumin) is minimized. Glepp-1 has a
single transmembrane domain, a single intracellular
phosphatase domain and a large extracellular domain
comprising fibronectin type IIIlike repeats Gleppl
mutant mice are healthy and viable. These animals have
only been studied for kidney morphology and
functionality. While subtle morphological changes were
observed, kidney functionality in the mutant mice is
normal (Wharram, Goyal et al. 2000). Work in
macrophages shows that Gleppl expression is regulated
by CSF-I (colony-stimulating factor). Gleppl
dephosphorylates paxillin and is required for cell
motility (chemotaxis and extravasation; Pixley, Lee et
al. 1995; Pixley, Lee et al. 2001). Recent work shows
that the Gleppl gene is often hypermethylated and
silenced in lung and colon cancers (Mori, Yin et al.
2004; Motiwala, Kutay et al. 2004). However, no
mention is made of increased tumor incidence in the
Gleppl knockout mice (Wharram, Goyal et al. 2000).
Summary of the invention The present invention is
related to the use of a Glepp-1 inhibitor for the
manufacture of a medicament for the treatment of
autoimmune and/or inflammatory disorders. Detailed
description of the invention The following paragraphs
provide definitions of the various chemical moieties
that make up the compounds according to the invention
and are intended to apply uniformly through-out the
specification and claims unless an otherwise expressly
set out definition provides a broader definition.
"Glepp-1" refers to Glomerular epithelial protein 1
and has the following synonyms :, PTP-oc (rabbit),
PTPRO, PTP-U2, PTP-U2L, PTP-U2S, PTP-phi. "C1-C6
-alkyl" refers to alkyl groups having 1 to 6 carbon
atoms. This term is exemplified by groups such as
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
tert-baty\, n-pentyl, n-hexyl and the
like."d-Cs-alkyl" refers to alkyl groups having 1 to 8
carbon atoms. This term is exemplified by groups such
as methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, tert-buty\, n-pentyl, n-hexyl, n-heptyl,
n-octyl, 2-ethylhexyl, 2-octyl, 3-octyl, isooctyl and
the like. "Ci-C 12-alkyl" refers to alkyl groups
having 1 to 12 carbon atoms. This term is exemplified
by groups such as methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, tert-buty\, n-pentyl, n-hexyl,
nheptyl, n-octyl, 2-ethylhexyl, 2-octyl, 3-octyl,
isooctyl, n-nonyl, 2-nonyl, 3-nonyl, 4-nonyl,
isononyl, n-decyl, isodecyl, 2-decyl, 3-decyl,
n-undecyl, n-dodecyl and the like. "C6-C15-alkyl"
refers to alkyl groups having 6 to 15 carbon atoms.
This term is exemplified by groups such as n-hexyl,
2-hexyl, 3-hexyl, n-heptyl, n-octyl, 2-ethylhexyl,
2-octyl, 3-octyl, isooctyl, n-nonyl, 2-nonyl, 3-nonyl,
4-nonyl, isononyl, n-decyl, isodecyl, 2-decyl,
3-decyl, n-undecyl, ndodecyl and the like.
"C7-C15-alkyl" refers to alkyl groups having 7 to 15
carbon atoms. This term is exemplified by groups such
as n-heptyl, n-octyl, 2-ethylhexyl, 2-octyl, 3-octyl,
isooctyl, n-nonyl, 2-nonyl, 3-nonyl, 4-nonyl,
isononyl, n-decyl, isodecyl, 2-decyl, 3-decyl,
n-undecyl, n-dodecyl and the like. "C8-C12-alkyl"
refers to alkyl groups having 8 to 12 carbon atoms.
This term is exemplified by groups such as n-octyl,
2-ethylhexyl, 2-octyl, 3-octyl, isooctyl, n-nonyl,
2-nonyl, 3-nonyl, 4-nonyl, isononyl, n-decyl,
isodecyl, 2-decyl, 3-decyl, n-dodecyl and the like.
"Aryl" refers to an unsaturated aromatic carbocyclic
group of from 6 to 14 carbon atoms having a single
ring (e.g., phenyl) or multiple condensed rings (e.g,
naphthyl). Preferred aryl include phenyl, naphthyl,
phenantrenyl and the like. "Ci-C -alkyl aryl" refers
to Ct-C -alkyl groups having an aryl substituent,
including benzyl, phenethyl and the like. "Heteroaryl"
refers to a monocyclic heteroaromatic, or a bicyclic
or a tricyclic fused-ring heteroaromatic group.
Particular examples of heteroaromatic groups include
optionally substituted pyridyl, pyrrolyl, iuryl,
thienyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, pyrazolyl, 1,2,3-triazolyl,
1,2,4-triazolyl, 1,2,3-oxadiazolyl,
1,2,4-oxadia-zolyl, 1,2,5-oxadiazolyl, 1,3,4-
oxadiazolyl, 1,3,4-triazinyl, 1,2,3-triazinyl,
benzofuryl, [2,3-dihydro]benzofuryl, isobenzofuryl,
benzothienyl, benzotriazolyl, isobenzothienyl,
indolyl, isoindolyl, 3H-indolyl,
benzimidazolyl,imidazo[l,2-a]pyridyl, benzothiazolyl,
benzoxa-zolyl, quinolizinyl, quinazolinyl,
pthalazinyl, quinoxalinyl, cinnolinyl, napthyridinyl,
pyrido[3,4-b]pyridyl, pyrido[3,2-b]pyridyl,
pyrido[4,3- b]pyridyl, quinolyl, isoquinolyl,
tetrazolyl, 5,6,7,8-tetrahydroquinolyl,
5,6,7,8-tetrahydroisoquinolyl, purinyl, pteridinyl,
carbazolyl, xanthenyl or benzoquinolyl. "CrC -alkyl
heteroaryl" refers to CrC -alkyl groups having a
heteroaryl substituent, including 2- furylmethyl,
2-thienylmethyl, 2-(lH-indol-3-yl)ethyl and the like.
"C2-C6-alkenyl" refers to alkenyl groups preferably
having from 2 to 6 carbon atoms and having at least 1
or 2 sites of alkenyl unsaturation. Preferable alkenyl
groups include ethenyl (-CH=CH2), n-2- propenyl
(allyl, -CH2CH=CH2) and the like. "C2-C6-alkenyl aryl"
refers to C2-C6-alkenyl groups having an aryl
substituent, including 2- phenylvinyl and the like.
"C2-C6-alkenyl heteroaryl" refers to C2-C6-alkenyl
groups having a heteroaryl substituent, including
2-(3-pyridinyl)vinyl and the like. "C2-C12-alkenyl"
refers to alkenyl groups preferably having from 2 to
12 carbon atoms and having at least 1 or 2 sites of
alkenyl unsaturation. Preferable alkenyl groups
include ethenyl (-CH=CH2), n-2- propenyl (allyl,
-CH2CH=CH2), a variety of butenyl isomers, crotonyl,
isopentenyl, and the like. "C2-C15-alkenyl" refers to
alkenyl groups preferably having from 2 to 15 carbon
atoms and having at least 1 or 2 sites of alkenyl
unsaturation. Preferable alkenyl groups include
ethenyl (-CH=CH2), n-2- propenyl (allyl, -CH2CH=CH2),
a variety of butenyl isomers, crotonyl, isopentenyl,
and the like. "C2-C6-alkynyl" refers to alkynyl groups
preferably having from 2 to 6 carbon atoms and having
at least 1-2 sites of alkynyl unsaturation, preferred
alkynyl groups include ethynyl (-CCH), propargyl
(-CH2C=CH), and the like. "C2-C6-alkynyl aryl" refers
to C2-C6-alkynyl groups having an aryl substituent,
including phenylethynyl and the like. "C2-C6-alkynyl
heteroaryl" refers to C2-C6-alkynyl groups having a
heteroaryl substituent, including 2-thienylethynyl and
the like."C2-C12-alkynyl" refers to alkynyl groups
preferably having from 2 to 12 carbon atoms and having
at least 1-2 sites of alkynyl unsaturation, preferred
alkynyl groups include ethynyl (-CCH), propargyl
(-CH2CCH), 6-heptynyl, 7-octynyl, 8-nonynyl, and the
like. "C2-C15-alkynyl" refers to alkynyl groups
preferably having from 2 to 15 carbon atoms and having
at least 1-2 sites of alkynyl unsaturation, preferred
alkynyl groups include ethynyl (-CCH), propargyl
(-CH2CCH), 6-heptynyl, 7-octynyl, 8-nonynyl, and the
like. "C3-C8-cycloalkyl" refers to a saturated
carbocyclic group of from 3 to 8 carbon atoms having a
single ring {e.g., cyclohexyl) or multiple condensed
rings {e.g., norbornyl). Preferred cycloalkyl include
cyclopentyl, cyclohexyl, norbornyl and the like. "Ct-C
-alkyl cycloalkyl" refers to d-C -alkyl groups having
a cycloalkyl substituent, including cyclohexylmethyl,
cyclopentylpropyl, and the like. "heterocycloalkyl"
refers to a C3-C8-cycloalkyl group according to the
definition above, in which 1 to 3 carbon atoms are
replaced by hetero atoms chosen from the group
consisting of O, S, NR, R being defined as hydrogen or
C1-C6 alkyl. Preferred heterocycloalkyl include
pyrrolidine, piperidine, piperazine,
1-methylpiperazine, morpholine, and the like.
"CrCo-alkyl heterocycloalkyl" refers to CrC -alkyl
groups having a heterocycloalkyl substituent,
including 2-(l-pyrrolidinyl)ethyl,
4-morpholinylmethyl, (l-methyl-4-piperidinyl)methyl
and the like. "Carboxylic acid" refers to the group
-C(O)OH. "CrC -alkyl carboxy" refers to d-C -alkyl
groups having a carboxy substituent, including 2-
carboxyethyl and the like. "Acyl" refers to the group
-C(O)R where R includes H, "d-Ce-alkyl",
"C2-C6-alkenyl", "C2-C6- alkynyl", "C3-C8-cycloalkyl",
"heterocycloalkyl", "aryl", "heteroaryl", "d-Ce-alkyl
aryl" or "C1- C6-alkyl heteroaryl", "C2-C6-alkenyl
aryl", "C2-C6-alkenyl heteroaryl", "C2-C6-alkynyl
aryl", "C2- C6-alkynyl heteroaryl", "Ct-Ce-alkyl
cycloalkyl", "d-Ce-alkyl heterocycloalkyl"."Ct-C
-alkyl acyl" refers to d-Co-alkyl groups having an
acyl substituent, including 2-acetylethyl and the
like. "Aryl acyl" refers to aryl groups having an acyl
substituent, including 2-acetylphenyl and the like.
"Heteroaryl acyl" refers to hetereoaryl groups having
an acyl substituent, including 2-acetylpyridyl and the
like. "C3-C8-(hetero)cycloalkyl acyl" refers to 3 to 8
membered cycloalkyl or heterocycloalkyl groups having
an acyl substituent. "Acyloxy" refers to the group
-OC(O)R where R includes H, "d-Ce-alkyl",
"C2-C6-alkenyl", "C2- C6-alkynyl", "C3-C8-cycloalkyl",
"heterocycloalkyl", "aryl", "heteroaryl", "Ct-Ce-alkyl
aryl" or "Ci-Ce-alkyl heteroaryl", "C2-C6-alkenyl
aryl", "C2-C6-alkenyl heteroaryl", "C2-C6-alkynyl
aryl", "C2-C6-alkynyl heteroaryl", "d-Ce-alkyl
cycloalkyl", "d-Ce-alkyl heterocycloalkyl". "Ct-C
-alkyl acyloxy" refers to Ct-C -alkyl groups having an
acyloxy substituent, including 2- (acetyloxy)ethyl and
the like. "Alkoxy" refers to the group -O-R where R
includes "d-Ce-alkyl", "C2-C6-alkenyl", "C2-C6-
alkynyl", "C3-C8-cycloalkyl", "heterocycloalkyl",
"aryl", "heteroaryl", "Ci-C6-alkyl aryl" or "Ci-
C6-alkyl heteroaryl", "C2-C6-alkenyl aryl",
"C2-C6-alkenyl heteroaryl", "C2-C6-alkynyl aryl", "C2-
C6-alkynyl heteroaryl", "Ci-C6-alkyl cycloalkyl",
"d-Ce-alkyl heterocycloalkyl". "CrC -alkyl alkoxy"
refers to CrC -alkyl groups having an alkoxy
substituent, including 2- ethoxyethyl and the like.
"Alkoxycarbonyl" refers to the group -C(O)OR where R
includes "d-Ce-alkyl", "C2-C6-alkenyl",
"C2-C6-alkynyl", "C3-C8-cycloalkyl",
"heterocycloalkyl", "aryl", "heteroaryl", "Ct-Ce-alkyl
aryl" or "Ci-Ce-alkyl heteroaryl", "C2-C6-alkenyl
aryl", "C2-C6-alkenyl heteroaryl", "C2-C6-alkynyl
aryl", "C2-C6-alkynyl heteroaryl", "d-Ce-alkyl
cycloalkyl", "d-Ce-alkyl heterocycloalkyl". "d-C
-alkyl alkoxycarbonyl" refers to Ct-C -alkyl groups
having an alkoxycarbonyl substituent, including
2-(benzyloxycarbonyl)ethyl and the
like."Aminocarbonyl" refers to the group -C(O)NRR'
where each R, R' includes independently hydrogen,
"d-Ce-alkyl", "C2-C6-alkenyl", "C2-C6-alkynyl",
"C3-C8-cycloalkyl", "heterocycloalkyl", "aryl",
"heteroaryl", "d-Ce-alkyl aryl" or "d-Ce-alkyl
heteroaryl", "C2-C6- alkenyl aryl", "C2-C6-alkenyl
heteroaryl", "C2-C6-alkynyl aryl", "C2-C6-alkynyl
heteroaryl", "C1- C6-alkyl cycloalkyl", "d-Ce-alkyl
heterocycloalkyl". "Ci-C -alkyl aminocarbonyl" refers
to d-C -alkyl groups having an aminocarbonyl
substituent, including 2-(dimethylaminocarbonyl)ethyl
and the like. "Acylamino" refers to the group
-NRC(O)R' where each R, R' is independently hydrogen,
"C1-C6- alkyl", "C2-C6-alkenyl", "C2-C6-alkynyl",
"C3-C8-cycloalkyl", "heterocycloalkyl", "aryl",
"heteroaryl", "Ci-C6-alkyl aryl" or "Ci-C6-alkyl
heteroaryl", "C2-C6-alkenyl aryl", "C2-C6-alkenyl
heteroaryl", "C2-C6-alkynyl aryl", "C2-C6-alkynyl
heteroaryl", "Ct-Ce-alkyl cycloalkyl", "C1-C6- alkyl
heterocycloalkyl". "CrC -alkyl acylamino" refers to C
-C -alkyl groups having an acylamino substituent,
including 2- (propionylamino)ethyl and the like.
"Ureido" refers to the group -NRC(O)NR R" where each
R, R', R" is independently hydrogen, "C1- C6-alkyl",
"C2-C6-alkenyl", "C2-C6-alkynyl", "C3-C8-cycloalkyl",
"heterocycloalkyl", "aryl", "heteroaryl", "Ct-Ce-alkyl
aryl" or "Ct-Ce-alkyl heteroaryl", "C2-C6-alkenyl
aryl", "C2-C6-alkenyl heteroaryl", "C2-C6-alkynyl
aryl", "C2-C6-alkynyl heteroaryl", "d-Ce-alkyl
cycloalkyl", "C1-C6- alkyl heterocycloalkyl", and
where R' and R", together with the nitrogen atom to
which they are attached, can optionally form a
3-8-membered heterocycloalkyl ring. "d-C -alkyl
ureido" refers to Ct-C -alkyl groups having an ureido
substituent, including 2-(JVmethylureido) ethyl and
the like. "Carbamate" refers to the group -NRC(O)OR'
where each R, R' is independently hydrogen, "C1-
C6-alkyl", "C2-C6-alkenyl", "C2-C6-alkynyl",
"C3-C8-cycloalkyl", "heterocycloalkyl", "aryl",
"heteroaryl", "Ct-Ce-alkyl aryl" or "Ct-Ce-alkyl
heteroaryl", "C2-C6-alkenyl aryl", "C2-C6-alkenyl
heteroaryl", "C2-C6-alkynyl aryl",
"C2-C6-alkynylheteroaryl", "Ci-C6-alkyl cycloalkyl",
"Ci-C6- alkyl heterocycloalkyl". "Ci-C6-alkyl
carbamate" refers to Q-Co-alkyl groups having a
carbamate substituent."Amino" refers to the group
-NRR' where each R, R' is independently hydrogen,
"d-Co-alkyl", "C2-C6-alkenyl", "C2-C6-alkynyl",
"C3-C8-cycloalkyl", "heterocycloalkyl", "aryl",
"heteroaryl", "d-Ce-alkyl aryl" or "d-Ce-alkyl
heteroaryl", "C2-C6-alkenyl aryl", "C2-C6-alkenyl
heteroaryl", "C2-C6-alkynyl aryl", "C2-C6-alkynyl
heteroaryl", "Ct-Ce-alkyl cycloalkyl", "d-Ce-alkyl
heterocycloalkyl", and where R and R', together with
the nitrogen atom to which they are attached, can
optionally form a 3-8-membered hetero-cycloalkyl ring.
"Ct-C -alkyl amino" refers to Ct-C -alkyl groups
having an amino substituent, including
2-(lpyrrolidinyl) ethyl and the like. "Ammonium"
refers to a positively charged group -N+RR R", where
each R, R',R' ' is independently, "Ci-C6-alkyl",
"C2-C6-alkenyl", "C2-C6-alkynyl", "C3-C8-cycloalkyl",
"heterocycloalkyl", "d-Ce-alkyl aryl" or "Ct-Ce-alkyl
heteroaryl", "C2-C6-alkenyl aryl", "C2-C6- alkenyl
heteroaryl", "C2-C6-alkynyl aryl", "C2-C6-alkynyl
heteroaryl", "Ct-Ce-alkyl cycloalkyl", "CrC -alkyl
heterocycloalkyl", and where R and R', together with
the nitrogen atom to which they are attached, can
optionally form a 3-8-membered heterocycloalkyl ring.
"CrC -alkyl ammonium" refers to Q-Ce-alkyl groups
having an ammonium substituent, including
2-(l-pyrrolidinyl)ethyl and the like. "Halogen" refers
to fluoro, chloro, bromo and iodo atoms. "Sulfonyloxy"
refers to a group -OSO 2-R wherein R is selected from
H, "Ct-Ce-alkyl", "C1-C6- alkyl" substituted with
halogens, e.g., an -OSO 2-CF3 group, "C2-C6-alkenyl",
"C2-C6-alkynyl", "C3- C8-cycloalkyl",
"heterocycloalkyl", "aryl", "heteroaryl", "d-Ce-alkyl
aryl" or "d-Ce-alkyl heteroaryl", "C2-C6-alkenyl
aryl", "C2-C6-alkenyl heteroaryl", "C2-C6-alkynyl
aryl", "C2-C6- alkynyl heteroaryl", "Ct-Ce-alkyl
cycloalkyl", "d-Ce-alkyl heterocycloalkyl". "CrC
-alkyl sulfonyloxy" refers to d-C -alkyl groups having
a sulfonyloxy substituent, including
2-(methylsulfonyloxy)ethyl and the like. "Sulfonyl"
refers to group "-SO 2-R" wherein R is selected from
H, "aryl", "heteroaryl", "C1-C6- alkyl", "d-Ce-alkyl"
substituted with halogens, e.g., an -SO 2-CF3 group,
"C2-C6-alkenyl", "C2-C6- alkynyl", "C3-C8-cycloalkyl",
"heterocycloalkyl", "aryl", "heteroaryl", "Ct-Ce-alkyl
aryl" or "C1-C6-alkyl heteroaryl", "C2-C6-alkenyl
aryl", "C2-C6-alkenyl heteroaryl", "C2-C6-alkynyl
aryl", "C2- C6-alkynyl heteroaryl", "d-Ce-alkyl
cycloalkyl", "d-Ce-alkyl heterocycloalkyl". "Ct-C
-alkyl sulfonyl" refers to d-C -alkyl groups having a
sulfonyl substituent, including 2-
(methylsulfonyl)ethyl and the like. "Sulfinyl" refers
to a group "-S(O)-R" wherein R is selected from H,
"Ct-Ce-alkyl", "d-Ce-alkyl" substituted with halogens,
e.g., an -SO-CF 3 group, "C2-C6-alkenyl",
"C2-C6-alkynyl", "C3-C8- cycloalkyl",
"heterocycloalkyl", "aryl", "heteroaryl", "Ci-C6-alkyl
aryl" or "Ci-C6-alkyl heteroaryl", "C2-C6-alkenyl
aryl", "C2-C6-alkenyl heteroaryl", "C2-C6-alkynyl
aryl", "C2-C6-alkynyl heteroaryl", "Ct-Ce-alkyl
cycloalkyl", "Ct-Ce-alkyl heterocycloalkyl". "Ct-C
-alkyl sulfinyl" refers to Ct-C -alkyl groups having a
sulfinyl substituent, including 2-
(methylsulfinyl)ethyl and the like. "Sulfanyl" refers
to groups -S-R where R includes H, "Ct-Ce-alkyl",
"d-Ce-alkyl" optionally 



substituted with halogens., e.g a -S-CF 3 group,
"C2-C6-alkenyl", "C2-C6-alkynyl", "C3-C8- cycloalkyl",
"heterocycloalkyl", "aryl", "heteroaryl", "d-Ce-alkyl
aryl" or "d-Ce-alkyl heteroaryl", "C2-C6-alkenyl
aryl", "C2-C6-alkenyl heteroaryl", "C2-C6-alkynyl
aryl", "C2-C6-alkynyl heteroaryl", "Ct-C -alkyl
cycloalkyl", "Ct-C -alkyl heterocycloalkyl". Preferred
sulfanyl groups include methylsulfanyl, ethylsulfanyl,
and the like. "d-C -alkyl sulfanyl" refers to Ct-C
-alkyl groups having a sulfanyl substituent, including
2- (ethylsulfanyl)ethyl and the like. "Sulfonylamino"
refers to a group -NRSO 2-R' where each R, R' includes
independently hydrogen, "Ci-Ce-alkyl",
"C2-C6-alkenyl", "C2-C6-alkynyl", "C3-C8-cycloalkyl",
"heterocycloalkyl", "aryl", "heteroaryl", "Ci-C6-alkyl
aryl" or "Ci-C6-alkyl heteroaryl", "C2-C6-alkenyl
aryl", "C2-C6-alkenyl heteroaryl", "C2-C6-alkynyl
aryl", "C2-C6-alkynyl heteroaryl", "Ci-C6-alkyl
cycloalkyl", "Ci-C6- alkyl heterocycloalkyl".
"Ci-C6-alkyl sulfonylamino" refers to d-C -alkyl
groups having a sulfonylamino substituent, including
2-(ethylsulfonylamino)ethyl and the
like."Aminosulfonyl" refers to a group -SO 2-NRR'
where each R, R' includes independently hydrogen,
"Ci-C6-alkyl", "C2-C6-alkenyl", "C2-C6-alkynyl",
"C3-C8-cycloalkyl", "heterocycloalkyl", "aryl",
"heteroaryl", "Ci-C 6-alkyl aryl" or "Ci-C6-alkyl
heteroaryl", "C2-C6-alkenyl aryl", "C2-C6-alkenyl
heteroaryl", "C2-C6-alkynyl aryl", "C2-C6-alkynyl
heteroaryl", "d-Ce-alkyl cycloalkyl", "C1-C6- alkyl
heterocycloalkyl". "d-C -alkyl aminosulfonyl" refers
to d-C -alkyl groups having an aminosulfonyl
substituent, including
2-(cyclohexylaminosulfonyl)ethyl and the like.
"Substituted or unsubstituted": Unless otherwise
constrained by the definition of the indi-vidual
substituent, the above set out groups, like "alkyl",
"alkenyl", "alkynyl", "aryl" and "heteroaryl" etc.
groups can optionally be substituted with from 1 to 5
substituents selected from the group consisting of
"d-Ce-alkyl", "C2-C6-alkenyl", "C2-C6-alkynyl",
"cycloalkyl", "heterocycloalkyl", "d-Ce-alkyl aryl",
"Ct-Ce-alkyl heteroaryl", "Ct-Ce-alkyl cycloalkyl",
"d-Ce-alkyl heterocycloalkyl", "amino", "ammonium",
"acyl", "acyloxy", "acylamino", "aminocarbonyl",
"alkoxycarbonyl", "ureido", "carbamate", "aryl",
"heteroaryl", "sulfinyl", "sulfonyl", "alkoxy",
"sulfanyl", "halogen", "carboxylic acid",
trihalomethyl, cyano, hydroxy, mercapto, nitro, and
the like. Alternatively, said substitution could also
comprise situations where neighbouring substituents
have undergone ring closure, notably when vicinal
functional substituents are involved, thus forming,
e.g., lactams, lactons, cyclic anhydrides, but also
acetals, thioacetals, aminals formed by ring closure
for instance in an effort to obtain a protective
group. "Pharmaceutically acceptable salts or
complexes" refers to salts or complexes of the
below-specified compounds of Formula (I), (II), (III),
(IV), (V), (VI) and (VII). Examples of such salts
include, but are not restricted, to base addition
salts formed by reaction of compounds of Formula (I),
(II), (III), (TV), (V), (VI) and (VII) with organic or
inorganic bases such as hydroxide, carbonate or
bicarbonate of a metal cation such as those selected
in the group consisting of alkali metals (sodium,
potassium or lithium), alkaline earth metals (e.g.
calcium or magnesium), ammonia, or with an organic
primary, secondary or tertiary alkyl amine. Amine
salts derived from methylamine, dimethylamine,
trimethylamine, ethylamine, diethylamine,
triethylamine, morpholine, N-Me-Dglucamine,
N,N'-bis(phenylmethyl)-l,2-ethanediamine,
tromethamine, ethanolamine, diethanolamine,
ethylenediamine, N-methylmorpholine, procaine,
piperidine, piperazine, arginine, choline, lysine and
the like are contemplated being within the scope of
the instant invention.Also comprised are salts which
are formed from to acid addition salts formed with
inorganic acids (e.g. hydrochloric acid, hydrobromic
acid, suliuric acid, phosphoric acid, nitric acid, and
the like), as well as salts formed with organic acids
such as acetic acid, oxalic acid, tartric acid, citric
acid, succinic acid, malic acid, fumaric acid, maleic
acid, ascorbic acid, benzoic acid, tannic acid,
palmitic acid, alginic acid, polyglutamic acid,
naphthalene sulfonic acid, naphthalene disulfonic
acid, and poly-galacturonic acid. "Pharmaceutically
active derivative" refers to any compound that upon
administration to the recipient, is capable of
providing directly or indirectly, the activity
disclosed herein. The term "indirectly" also
encompasses prodrugs which may be converted to the
active form of the drug via endogenous enzymes or
metabolism. Said prodrug is comprised of the active
drug compound itself and a chemical masking group.
Such masking group may be an ester moiety (e.g.
obtained by masking a carboxylic acid or an hydroxy
moiety of the compounds of Formula (I). "Enantiomeric
excess" (ee) refers to the products that are obtained
by an asymmetric syn-thesis, i.e. a synthesis
involving non-racemic starting materials and/or
reagents or a syn-thesis comprising at least one
enantioselective step, whereby a surplus of one
enantiomer in the order of at least about 52% ee is
yielded. 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 Rebif(r)
(Serono), Avonex(r) (Biogen) or Betaferon(r)
(Schering). The term "interferon-beta (IFN-beta or
IFN-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 recombinant Interferon beta- Ia. IFN-b suitable
in accordance with the present invention is
commercially available e.g. as Rebif(r) (Serono),
Avonex(r) (Biogen) or Betaferon(r) (Schering). The use
of interferons of human origin isalso preferred in
accordance with the present invention. The term
interferon, as used herein, is intended to encompass
salts, iunctional derivatives, variants, analogs and
active fragments thereof. The compounds used in the
present invention also comprise their its tautomers,
their geometrical isomers, their optically active
forms as enantiomers, diastereoisomers and their
racemate forms, as well as pharmaceutically acceptable
salts and pharmaceutically active derivatives thereof.
Preferred pharmaceutically acceptable salts of the
compound used in the present invention are base
addition salts formed by reaction of compounds with
pharmaceutically acceptable bases like
N-methyl-Dglucamine, tromethamine, lysine, arginine,
choline, sodium, potassium or calcium salts of
carbonates, bicarbonates or hydroxides. The present
invention relates to the use of Glepp-1 inhibitors for
the treatment of an autoimmune and/or an inflammatory
disorder alone or in combination with a iurther drug
which is active in the treatment of autoimmune and/or
an inflammatory disorders. Any autoimmune and/or an
inflammatory disorder is comprised by the present
invention. Particular disorders comprised are :
inflammatory bowel diseases, Crohn's disease,
ulcerative colitis, collagenous colitis, lymphocytic
colitis, diversion colitis irritable bowel syndrome,
neuroinflammation including multiple sclerosis;
Guillan Barre syndrome, chronic inflammatory
polyneuropathy (CIPN), lung diseases including acute
respiratory distress syndrome; joint and bone diseases
including osteoarthritis and rheumatoid arthritis;
liver diseases including liver fibrosis, cirrhosis and
chronic liver disease; fibrotic diseases including,
lupus, glomerulosclerosis, systemic sclerosis skin
fibrosis, post-radiation fibrosis and cystic fibrosis;
vascular pathologies including atherosclerosis,
cardiomyopathy and myocardial infarction; restenosis;
and degenerative diseases of the central nervous
system including amyotrophic lateral sclerosis or
inflammatory disorders of the skin including
scleroderma and psoriasis. In an embodiment, the
compounds of the invention can be used in the
treatment of inflammatory and/or autoimmune diseases,
e.g. demyelinating diseases such as multiple
sclerosis, alone or in combination with a co-agent
useiul in the treatment of autoimmune diseases. A
suitable co-agent for the treatment of a demyelinating
disease is selected from the following compounds :(a)
Interferons, e. g. pegylated or non-pegylated
interferons, e. g. administered by sub cutaneous,
intramuscular or oral routes, preferably interferon
beta; (b) Glatiramer, e. g. in the acetate form; (c)
Immunosuppressants with optionally
antiproliferative/antineoplastic activity, e. g.
mitoxantrone, methotrexate, azathioprine,
cyclophosphamide, or steroids, e. g.
methylprednisolone, prednisone or dexamethasone, or
steroid-secreting agents, e. g. ACTH; (d) Adenosine
deaminase inhibitors, e. g. Cladribine; Inhibitors of
VCAM-I expression or antagonists of its ligand, e. g.
antagonists of the a4/bl integrin VLA-4 and/or
alpha-4-beta-7 integrins, e. g. natalizumab
(ANTEGREN). Rebii(r) (recombinant interferon- b) is
the latest development in interferon therapy for
multiple sclerosis (MS) and represents a significant
advance in treatment. Rebif(r) is interferon
(IFN)-beta Ia, produced from mammalian cell lines. It
was established that interferon beta-la given
subcutaneously three times per week is efficacious in
the treatment of Relapsing-Remitting Multiple
Sclerosis (RRMS). Interferon beta-la can have a
positive effect on the long-term course of MS by
reducing number and severity of relapses and reducing
the burden of the disease and disease activity as
measured by MRI. The dosing of EFN-beta in the
treatment of relapsing-remitting MS according to the
invention depends on the type of EFN-beta used.
Further anti-inflammatory agents (in particular for
demyelinating diseases such as multiple sclerosis) are
described below : A iurther anti-inflammatory agent is
Teriflunomide which is described in WO 02/080897 Still
a iurther anti-inflammatory agent is Fingolimod which
is described in EP-727,406 and WO 2004/028251.Still a
farther anti-inflammatory agent is Laquinimod which is
described in WO 99/55678. Still a further
anti-inflammatory agent is Tensirolimus which is
described in WO 02/28866. Still a further
anti-inflammatory agent is Xaliprodene which is
described in WO 98/48802. Still a further
anti-inflammatory agent is Deskar Pirfenidone which is
described in WO 03/068230.Still a farther
anti-inflammatory agent is the below benzothiazole
derivative which is described inWO 01/47920. Still a
further anti-inflammatory agent is the below
hydroxamic acid derivative which is described in WO
03/070711. Still a further anti-inflammatory agent is
MLN3897 which is described in WO2004/043965. Still a
further anti-inflammatory agent is CDP323 which is
described in WO 99/67230. Still a further
anti-inflammatory agent is Simvastatin which is
described in WO 01/45698.Chiral V 3/4 0 o 1 0 A 0 f (
Still a further anti-inflammatory agent is Fampridine
which is described in US-5540938. In a first
embodiment the Glepp-1 inhibitor which may be used is
a carboxylic acid of Formula (I) as well as its
geometrical isomers, its optically active forms as
enantiomers, diastereomers and its racemate forms, as
well as pharmaceutically acceptable salts and
pharmaceutically active derivatives thereof. Compounds
according to Formula (I) as well as their preparation
are described in WO 2005/097773. The substituents A,
B, D and R1 within Formula (I) are defined as follows
: A is selected from the group consisting of
substituted or unsubstituted Ci-C12-alkyl or C1-C
alkyl, substituted or unsubstituted C2-C6-alkenyl,
substituted or unsubstituted C2-C6-alkynyl,
substituted or unsubstituted CrC -alkyl amine,
substituted or unsubstituted CrC -alkyl alkoxy,
substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, saturated or unsaturated
substituted or unsubstituted C3-C8- cycloalkyl,
substituted or unsubstituted heterocycloalkyl,
substituted or unsubstituted CrC -alkyl aryl,
substituted or unsubstituted CrC -alkyl heteroaryl,
substituted orunsubstituted C2-C6-alkenyl aryl,
substituted or unsubstituted C2-C6-alkenyl heteroaryl,
substituted or unsubstituted C2-C6-alkynyl aryl,
substituted or unsubstituted C2-C6-alkynyl heteroaryl,
substituted or unsubstituted d-Co-alkyl cycloalkyl,
substituted or unsubstituted d-Ce-alkyl
heterocycloalkyl, substituted or unsubstituted
C2-C6-alkenyl cycloalkyl, substituted or unsubstituted
C2-C6-alkenyl heterocycloalkyl, substituted or
unsubstituted C2-C6-alkynyl cycloalkyl, substituted or
unsubstituted C2-C6-alkynyl heterocycloalkyl. In a
preferred embodiment A is C4-C6 alkyl aryl, and in
particular n-butylphenyl. R1 is selected from the
group consisting of H, substituted or unsubstituted
Ct-C -alkyl, substituted or unsubstituted Ct-C
-alkoxy, halogen. In a specific embodiment R1 is H. B
is either an amine selected from the group consisting
of : B1 B2 B11 B12 or an ether of the formula : B 10
or a carboxamide selected from the group consisting of
: B3 B4 B5 B13 B14 B22 or a sulfonamide selected from
the group consisting of :B6 B7 B8 B15 B16 B17 B18 or a
urea moiety selected irom the group consisting of : B9
B19 B20 B21 wherein D is either selected irom the
group consisting of Dl, D2, D3 herebelow D 1 D2 D3
with m being an integer selected from 0, 1 or 2 and n
being an integer selected from 1 or 2 and R3 is H or
C1-C6 alkyl; orD4 D4 with n being an integer selected
from 0 or 1, and wherein R is selected from the group
consisting of substituted or unsubstituted or C1-C
alkyl , substituted or unsubstituted C2-C6-alkenyl,
substituted or unsubstituted C2-C6-alkynyl,
substituted or unsubstituted CrC -alkoxy (including
ethers or polyethers), substituted orunsubstituted d-C
-alkyl amine, substituted or unsubstituted Ct-C -alkyl
alkoxy, substituted or unsubstituted aryl, substituted
or unsubstituted heteroaryl, saturated or unsaturated
substituted or unsubstituted C3-C8- cycloalkyl,
substituted or unsubstituted heterocycloalkyl,
substituted or unsubstituted Ct-C -alkyl aryl (e.g. a
benzyl group), substituted or unsubstituted Ct-C
-alkyl heteroaryl, substituted or unsubstituted
C2-C6-alkenyl aryl, substituted or unsubstituted
C2-C6- alkenyl heteroaryl, substituted or
unsubstituted C2-C6-alkynyl aryl, substituted or
unsubstituted C2- C6-alkynyl heteroaryl, substituted
or unsubstituted Ct-C -alkyl cycloalkyl, substituted
or unsubstituted Ct-C -alkyl heterocycloalkyl,
substituted or unsubstituted C2-C6-alkenyl cycloalkyl,
substituted or unsubstituted C2-C6-alkenyl
heterocycloalkyl, substituted or unsubstituted C2-C6-
alkynyl cycloalkyl, substituted or unsubstituted
C2-C6-alkynyl heterocycloalkyl. Aryl or heteroaryl
moities in R and A include phenyl, naphthyl,
phenantrenyl, pyrrolyl, furyl, thienyl, imidazolyl,
pyridyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, pyrazolyl, 1,2,3-triazolyl,
1,2,4-triazolyl, 1,2,3-oxadiazolyl,
benzo(l,2,5)oxadiazolyl, 1,2,4-oxadiazolyl,
1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, tetrazolyl,
1,3,4-triazinyl, 1,2,3-triazinyl, benzopyrimidinyl,
benzodioxolyl, benzofuryl, [2,3-dihydro]benzoiuryl,
isobenzofuryl, benzothienyl, indazolyl,
benzotriazolyl, isobenzothienyl, indolyl, isoindolyl,
3H-indolyl, benzimidazolyl, benzothiazolyl,
benzoxazolyl, pyridazinyl, pyrimidyl, quinolizinyl,
quinazolinyl, phthalazinyl, quinoxalinyl, cinnolinyl,
naphthyridinyl, quinolyl, isoquinolyl, tetrazolyl,
5,6,7,8-tetrahydroquinolyl, 5,6,7,8-
tetrahydroisoquinolyl, purinyl, pteridinyl, xanthenyl,
benzoquinolyl, oxolanyl, pyrrolidinyl, pyrazolidinyl,
2H-benzo[d]l,3-dioxolenyl, indanyl, imidazolidinyl,
1,2,4-oxadiazolidinyl, 1,2,5- oxadiazolidinyl,
1,3,4-oxadiazolidinyl or isoxazolidinyl. In a specific
embodiment the aryl or heteroaryl moieties are :
phenyl, pyridyl, pyrazolyl, benzodioxolyl, benzoiuryl,
benzothienyl, indazolyl. Cycloalkyl moities in R and A
include in particular cyclopentyl, or cyclohexyl
groups. A farther specific embodiment consists in
carboxylic acid of Formula (I), wherein B is either
ofB1 B2 B3 B4 B5 D B6 B7 B8 B9 B10 and in a preferred
embodiment B is either Bl or B2 or B3 . In another
specific embodiment according to Formula (I) B is
either of B12, B16, B17, B20 or B22. A iurther
specific embodiment consists in carboxylic acid of
Formula (I), wherein D is either of : In a iurther
specific embodiment D is In still a further specific
embodiment R is a C4-C6-alkyl, e .g. a hexyl group.
Preferred compounds of the invention are those of
Formula (I), wherein A is a phenyl group substituted
by a C1-C4-alkyl or a halogen; B is either Bl, B2, B3,
B12; R is a substituted or unsubstituted C4-C6-alkyl,
a substituted or unsubstituted C3-C8-cycloalkyl, a
substituted or unsubstituted d-Ce-alkyl cycloalkyl,
e.g.- a methyl substituted by C3-C8-cycloalkyl (like a
cyclopentyl or a cyclopropyl moiety); and D isA
farther specific embodiment is related to compounds of
Formula (Ia) wherein the substituent ethynyl-A is in
the para-position as set out below : A specific
embodiment consists in carboxylic acid of Formula (Ia)
wherein A is an aryl moiety, in particular a
substituted or unsubstituted phenyl group. A specific
phenyl would be a phenyl being substituted by a
Ct-Cs-alkyl, more preferably by a C1-C4-alkyl, a
halogen or an alkoxy group, e.g. a butyl ,
trifluoromethyl group or a chlorine. A farther
specific embodiment is related to compounds of Formula
(Ib) and (Ic) wherein the substituent ethynyl-A is in
the para-position or orto-positon as set out below
(Ib) (Ic)wherein A is a d-Ce-alkyl aryl, thiazolyl; B
is Bl, B3, B4, B5, Bl 1, B14, B18; R and D are as
defined above. Specific Glepp-1 inhibitors according
to Formula (I) are selected from the group of : 5-[
{4-[(4-butylphenyl)ethynyl]benzyl}(hexyl)amino]-2-hydr
oxybenzoic acid 5-[
{4-[(4-butylphenyl)ethynyl]benzyl}(hexyl)amino]-2-fluo
robenzoic acid 4-({
{4-[(4-butylphenyl)ethynyl]benzyl}[2-(4-chlorophenyl)e
thyl]amino}methyl)benzoic acid
5-[{4-[(4-butylphenyl)ethynyl]benzyl}(3-phenylpropyl)a
mino]-2-hydroxybenzoic acid
5-[{4-[(4-butylphenyl)ethynyl]benzyl}(l-naphthylmethyl
)amino]-2-hydroxybenzoic acid
5-((4-tert-butylbenzyl){4-[(4-butylphenyl)ethynyl]benz
yl}amino)-2-hydroxybenzoic acid 4-[
{4-[(4-butylphenyl)ethynyl]benzyl}(hexyl)amino]-2-hydr
oxybenzoic acid
2-fluoro-5-{hexyl[4-(phenylethynyl)benzyl]amino}benzoi
c acid
5-[{4-[(4-chlorophenyl)ethynyl]benzyl}(hexyl)amino]-2-
hydroxybenzoic acid
5-(hexyl{4-[(4-methoxyphenyl)ethynyl]benzyl}amino)-2-h
ydroxybenzoic acid
5-[hexyl(4-{[4-(trifluoromethyl)phenyl]ethynyl}benzyl)
amino]-2-hydiOxybenzoic acid 5-[
{4-[(4-butylphenyl)ethynyl]benzyl}(cyclopentylmethyl)a
mino]-2-fluorobenzoic acid 5-[
{4-[(4-butylphenyl)ethynyl]benzyl}(3,3-dimethylbutyl)a
mino]-2-fluorobenzoic acid 5-((cyclopentylmethyl)
{4-[(4-methoxyphenyl)ethynyl]benzyl}amino)-2-hydroxybe
nzoic acid
5-[{4-[(4-butylphenyl)ethynyl]benzyl}(ethyl)amino]-2-f
luorobenzoic acid 5-(hexyl
{4-[(4-propylphenyl)ethynyl]benzyl}amino)-2-hydroxyben
zoic acid
5-[{4-[(4-butylphenyl)ethynyl]benzyl}(pentyl)amino]-2-
fluorobenzoic acid 5-[
{4-[(4-butylphenyl)ethynyl]benzyl}(methyl)amino]-2-flu
orobenzoic
acid5-[{4-[(4-butylphenyl)ethynyl]benzyl}(cyclopropylm
ethyl)amino]-2-fluorobenzoic acid 5-
{butyl[4-(phenylethynyl)benzyl]amino}-2-fluorobenzoic
acid
2-fluoro-5-[[4-(phenylethynyl)benzyl](propyl)amino]ben
zoic acid 2-fluoro-5-[
{4-[(4-fluorophenyl)ethynyl]benzyl}(hexyl)amino]benzoi
c acid
2-fluoro-5-(hexyl{4-[(4-propylphenyl)ethynyl]benzyl}am
ino)benzoic acid
5-{{4-[(4-butylphenyl)ethynyl]benzyl}[(2-carboxycyclop
ropyl)methyl]amino}-2-fluorobenzoic acid 5-[
{4-[(4-ethylphenyl)ethynyl]benzyl}(hexyl)amino]-2-fluo
robenzoic acid 5-[
{4-[(4-tert-butylphenyl)ethynyl]benzyl}(hexyl)amino]-2
-fluorobenzoic acid
5-{[{4-[(4-butylphenyl)ethynyl]phenyl}(hexyl)amino]met
hyl}-2-fluorobenzoic acid 5-[
{4-[(4-butylphenyl)ethynyl]benzyl}(isobutyl)amino]-2-f
luorobenzoic acid 5-[(l
-{4-[(4-butylphenyl)ethynyl]phenyl}pentyl)oxy]-2-hydro
xybenzoic acid
5-{[{4-[(4-butylphenyl)ethynyl]benzyl}(hexyl)amino]car
bonyl}-2-hydroxybenzoic acid
5-{[{4-[(4-butylphenyl)ethynyl]benzoyl}(hexyl)amino]me
thyl}-2-hydroxybenzoic acid
5-{[{2-[(4-butylphenyl)ethynyl]benzyl}(hexyl)amino]car
bonyl}-2-hydroxybenzoic acid 4-((3-cyclopentylpropyl)
{4-[(4-fluorophenyl)ethynyl]benzoyl}amino)-2-hydroxybe
nzoic acid
4-[{4-[(4-butylphenyl)ethynyl]benzoyl}(3-cyclopentylpr
opyl)amino]-2-hydroxybenzoic acid
5-{[{4-[(4-fluorophenyl)ethynyl]benzoyl}(hexyl)amino]m
ethyl}-2-hydroxybenzoic acid
5-{[{4-[(4-chlorophenyl)ethynyl]benzoyl}(hexyl)amino]m
ethyl}-2-hydroxybenzoic acid
5-{[{4-[(4-butylphenyl)ethynyl]benzyl}(hexyl)amino]car
bonyl}-2-fluorobenzoic acid
5-[{4-[(4-butylphenyl)ethynyl]benzoyl}(hexyl)amino]-2-
fluorobenzoic
acid5-{[{4-[(4-butylphenyl)ethynyl]benzoyl}(hexyl)amin
o]methyl}-2-fluorobenzoic acid
4-[{4-[(4-chlorophenyl)ethynyl]benzoyl}(3-cyclopentylp
ropyl)amino]-2-hydroxybenzoic acid In a farther
embodiment the Glepp-1 inhibitor is an alkynyl aryl
carboxamide according to Formula (II), which Formula
(II) is selected from any of Formulae (Ha), (lib),
(lie) or (Hd): as well as its geometrical isomers, its
optically active forms as enantiomers, diastereomers
and its racemate forms, as well as pharmaceutically
acceptable salts and pharmaceutically active
derivatives thereof. Compounds according to Formula
(Ha), (lib), (lie) and (lid) as well as their
preparation are described in WO 2005/012280. In said
Formulae : A is a substituted or unsubstituted C2-C15
alkynyl, substituted or unsubstituted C2-C6-alkynyl
aryl, substituted or unsubstituted C2-C6-alkynyl
heteroaryl. Cy is a substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, substituted
or unsubstituted C3-C8- cycloalkyl or substituted or
unsubstituted heterocycle group Said aryl or
heteroaryl moities in Cy include phenyl, naphthyl,
phenantrenyl, pyrrolyl, iuryl, thienyl, imidazolyl,
pyridyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, pyrazolyl, 1,2,3-triazolyl, 1,2,4-
triazolyl, 1,2,3-oxadiazolyl, benzo(l,2,5)oxadiazolyl,
1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-
oxadiazolyl, tetrazolyl, 1,3,4-triazinyl,
1,2,3-triazinyl, benzo-pyrimidinyl, benzofuryl, [2,3-
dihydro]benzofuryl, isobenzofuryl, benzothienyl,
benzotriazolyl, isobenzothienyl, indolyl, isoindolyl,
3H-indolyl, benzimidazolyl, benzothiazolyl,
benzoxazolyl, pyridazinyl, pyrimidyl, quinolizinyl,
quinazolinyl, pthalazinyl, quinoxalinyl, cinnolinyl,
napthyridinyl, quinolyl, isoquinolyl,tetrazolyl,
5,6,7,8-tetrahydroquinolyl,
5,6,7,8-tetrahydroisoquinolyl, purinyl, pteridinyl,
xanthenyl, benzoquinolyl, oxolanyl, pyrolidinyl,
pyrazolidinyl, 2H-benzo[d]l,3-dioxolenyl, indanyl,
imidazolidinyl, 1,2,4-oxadiazolidinyl,
1,2,5-oxadiazolidinyl, 1,3,4-oxadiazolidinyl or
isoxazolidinyl. According to one embodiment, Cy is a
substituted or unsubstituted phenyl. Also comprised
are diaryl (e.g. biphenyl), or di-heteroaryl, or
aryl-heteroaryl (e.g. phenyl-thiazolyl, or
heteroaryl-aryl (e.g. thiazolyl-phenyl) moieties. n is
0 or 1. R1 and R2 are each independently selected from
the group consisting of hydrogen or substituted or
unsubstituted Ct-C -alkyl. According to one embodiment
both R1 and R2 are hydrogen. R3 is selected from the
group consisting of substituted or unsubstituted Ci-C
-alkyl, substituted or unsubstituted C2-C6-alkenyl,
substituted or unsubstituted C2-C6-alkynyl,
substituted or unsubstituted Ct-C -alkoxy, substituted
or unsubstituted d-C -alkyl amine, substituted or
unsubstituted C1-C6- alkyl alkoxy, substituted or
unsubstituted Ct-C -alkyl carboxy, substituted or
unsubstituted aryl, substituted or unsubstituted
heteroaryl, substituted or unsubstituted saturated or
unsaturated C3-C8- cycloalkyl, substituted or
unsubstituted heterocycloalkyl, acyl moiety,
substituted or unsubstituted Ct-C -alkyl aryl,
substituted or unsubstituted Ct-C -alkyl heteroaryl,
substituted or unsubstituted C2- C6-alkenyl aryl,
substituted or unsubstituted C2-C6-alkenyl heteroaryl,
substituted or unsubstituted C2-C6-alkynyl aryl,
substituted or unsubstituted C2-C6-alkynyl heteroaryl,
substituted or unsubstituted Ct-C -alkyl cycloalkyl,
substituted or unsubstituted Ct-C -alkyl
heterocycloalkyl, substituted or unsubstituted
C2-C6-alkenyl cycloalkyl, substituted or unsubstituted
C2-C6-alkenyl heterocycloalkyl, substituted or
unsubstituted C2-C6-alkynyl cycloalkyl, substituted or
unsubstituted C2-C6-alkynyl heterocycloalkyl. In a
particular embodiment R1 and R2 are each H, Cy is a
phenyl group, A is a moiety of the formula -CC-R6
wherein R6 is phenyl, C1-C12 alkyl phenyl,
C2-C6-alkenyl phenyl, C2-C6-alkynyl phenyl. Specific
Glepp-1 -inhibitors are selected from the group
consisting of :
4-[{4-[(4-butylphenyl)ethynyl]benzyl}(3-cyclopentylpro
panoyl)amino]-2-hydroxy-benzoic acid
5-[{4-[(4-butylphenyl)ethynyl]benzyl}(cyclohexylcarbon
yl)amino]-2-hydroxybenzoic
acid5-[{4-[(4-butylphenyl)ethynyl]benzyl}(hexanoyl)ami
no]-2-hydroxybenzoic acid
5-((4-tert-butylbenzoyl){4-[(4-butylphenyl)ethynyl]ben
zyl}amino)-2-hydiOxybenzoic acid
5-((biphenyl-4-ylcarbonyl)
{4-[(4-butylphenyl)ethynyl]benzyl}amino)-2-hydroxybenz
oic acid 5-[
{4-[(4-butylphenyl)ethynyl]benzyl}(3,3-dimethylbutanoy
l)amino]-2-hydroxybenzoic acid 5-((l
,3-benzodioxol-5-ylcarbonyl){4-[(4-butylphenyl)ethynyl
]benzyl}amino)-2-hydroxybenzoic acid
5-([(benzyloxy)acetyl]
{4-[(4-butylphenyl)ethynyl]benzyl}amino)-2-hydroxybenz
oic acid
5-[{4-[(4-butylphenyl)ethynyl]benzyl}(4-hexylbenzoyl)a
mino]-2-hydroxybenzoic acid
5-((l-benzothien-2-ylcarbonyl){4-[(4-butylphenyl)ethyn
yl]benzyl}amino)-2-hydroxybenzoic acid
5-{[{4-[(4-butylphenyl)ethynyl]benzyl}(hexanoyl)amino]
methyl}-2-hydroxybenzoic acid
(4-{[{4-[(4-butylphenyl)ethynyl]benzyl}(hexanoyl)amino
]methyl}phenoxy)acetic acid
8-[{4-[(4-butylphenyl)ethynyl]benzyl}(3-cyclopentylpro
panoyl)amino]-5,6,7,8-
tetrahydiOnaphthalene-2-carboxylic acid
4-{[{4-[(4-butylphenyl)ethynyl]benzyl}(3-cyclopentylpr
opanoyl)amino]methyl}-benzoic acid
5-[{4-[(4-chlorophenyl)ethynyl]benzyl}(2-thienylacetyl
)amino]-2-hydiOxybenzoic acid
5-[{4-[(4-chlorophenyl)ethynyl]benzyl}(2-thienylacetyl
)amino]-2-hydiOxybenzoic acid
5-[{4-[(4-butylphenyl)ethynyl]benzyl}(3-cyclopentylpro
panoyl)amino]-2-fluorobenzoic acid 5-[
{4-[(4-butylphenyl)ethynyl]benzyl}(3,3-dimethylbutanoy
l)amino]-2-fluorobenzoic acid
4-[{4-[(4-butylphenyl)ethynyl]benzyl}(cyclohexylcarbon
yl)amino]-2-hydroxybenzoic acid
4-[{4-[(4-butylphenyl)ethynyl]benzyl}(hexanoyl)amino]-
2-hydroxybenzoic acid
4-[{4-[(4-butylphenyl)ethynyl]benzyl}(3-cyclopentylpro
panoyl)amino]-2-fluorobenzoic
acid4-[{4-[(4-tert-butylphenyl)ethynyl]benzyl}(3-cyclo
pentylpropanoyl)amino]-2-hydroxybenzoic acid 



4-((3-cyclopentylpropanoyl){4-[(4-propoxyphenyl)ethyny
l]benzyl}amino)-2-hydroxybenzoic acid
4-((3-cyclopentylpropanoyl){4-[(4-propylphenyl)ethynyl
]benzyl}amino)-2-hydroxybenzoic acid
5-{[{4-[(4-butylphenyl)ethynyl]benzyl}
(3-cyclopentylpropanoyl)amino]methyl}
-2-hydroxybenzoic acid In a farther embodiment the
Glepp-1 inhibitor is an aryl dicarboxamide according
to Formula (III), which Formula (III) is selected from
any of the Formulae (Ilia), (HIb) or (IHc): as well as
its geometrical isomers, its optically active forms as
enantiomers, diastereomers and its racemate forms, as
well as pharmaceutically acceptable salts and
pharmaceutically active derivatives thereof. Compounds
according to Formulae (Ilia), (HIb) and (IHc) as well
as their preparation are described in WO 2005/011685.
In said Formulae : A is an aminocarbonyl moiety of the
formula -CO-NHR 6 wherein R6 is C6-C15 alkyl, C2-C15-
alkenyl, C2-C15-alkynyl, a C3-C8-cycloalkyl, C1-C6
alkyl- C3-C8-cycloalkyl, phenyl, C1-C12 alkyl phenyl,
C2-C6-alkenyl phenyl, C2-C6-alkynyl phenyl. Cy is a
substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted
aryl-heteroaryl, substituted or unsubstituted
heteroaryl-aryl, substituted orunsubstituted
aryl-aryl, substituted or unsubstituted cycloalkyl or
substituted or unsubstituted heterocycle group. Such
aryl or heteroaryl include phenyl, naphthyl,
phenantrenyl, pyrrolyl, furyl, thienyl, imidazolyl,
pyridyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, pyrazolyl, 1,2,3-triazolyl,
1,2,4-triazolyl, 1,2,3- oxadiazolyl,
benzo(l,2,5)oxadiazolyl, 1,2,4-oxadiazolyl,
1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, tetrazolyl,
1,3,4-triazinyl, 1,2,3-triazinyl, benzopyrimidinyl,
benzoiuryl, [2,3-dihydro]benzofuryl, isobenzofuryl,
benzothienyl, benzotriazolyl, isobenzothienyl,
indolyl, isoindolyl, 3H-indolyl, benzimidazolyl,
benzothiazolyl, benzoxazolyl, pyridazinyl, pyrimidyl,
quinolizinyl, quinazolinyl, pthalazinyl, quinoxalinyl,
cinnolinyl, napthyridinyl, quinolyl, isoquinolyl,
tetrazolyl, 5,6,7,8- tetrahydroquinolyl,
5,6,7,8-tetrahydroisoquinolyl, purinyl, pteridinyl,
xanthenyl, benzoquinolyl, oxolanyl, pyrolidinyl,
pyrazolidinyl, 2H-benzo[d]l,3-dioxolenyl, indanyl,
imidazolidinyl, 1,2,4- oxadiazolidinyl,
1,2,5-oxadiazolidinyl, 1,3,4-oxadiazolidinyl or
isoxazolidinyl. According to one embodiment Cy is a
substituted or unsubstituted phenyl, substituted or
unsubstituted thiazolyl, substituted or unsubstituted
phenyl-thiazolyl, substituted or unsubstituted
thiazolyl-phenyl. n is either 0 or 1. R1 and R2 are
each independently selected from the group consisting
of hydrogen or substituted or unsubstituted
d-Ce-alkyl. According to one embodiment both R1 and R2
are hydrogen. R3 is selected from the group consisting
of substituted or unsubstituted d-C -alkyl,
substituted or unsubstituted C2-C6-alkenyl,
substituted or unsubstituted C2-C6-alkynyl,
substituted or unsubstituted Ct-C -alkoxy, substituted
or unsubstituted Ct-C -alkyl amine, substituted or
unsubstituted C1-C6- alkyl alkoxy, substituted or
unsubstituted aryl, substituted or unsubstituted
heteroaryl, substituted or unsubstituted saturated or
unsaturated C3-C8-cycloalkyl, substituted or
unsubstituted heterocycloalkyl, acyl moiety ,
substituted or unsubstituted Q-Ce-alkyl aryl,
substituted or unsubstituted Ct-C -alkyl heteroaryl,
substituted or unsubstituted C2-C6-alkenyl aryl,
substituted or unsubstituted C2-C6-alkenyl heteroaryl,
substituted or unsubstituted C2-C6-alkynyl aryl,
substituted or unsubstituted C2-C6-alkynyl heteroaryl,
substituted or unsubstituted d-C -alkyl cycloalkyl,
substituted or unsubstituted Ct-C -alkyl
heterocycloalkyl, substituted or unsubstituted
C2-C6-alkenylcycloalkyl, substituted or unsubstituted
C2-C6-alkenyl heterocycloalkyl, substituted or
unsubstituted C2-C6-alkynyl cycloalkyl, substituted or
unsubstituted C2-C6-alkynyl heterocycloalkyl. In a
specific embodiment R1 and R2 are each H, Cy is
selected from the group consisting of phenyl,
thiazolyl, phenyl-thiazolyl, thiazolyl-phenyl and R6
is selected from the group consisting of C8-C12-
alkyl, phenyl which may be substituted by CrCs-alkyl
or phenoxy. Specific Glepp-1 inhibitors are selected
from the group consisting of :
5-[(3-cyclopentylpropanoyl)(4-{[(4-phenoxybenzyl)amino
]carbonyl}-benzyl)amino]-2- hydroxybenzoic acid
5-((4-cyanobenzoyl) {[2-(4-{
[(4-pentylbenzyl)amino]carbonyl}phenyl)-l
,3-thiazol-4- yl]methyl}amino)-2-hydroxybenzoic acid
(4-{[{[2-(4-{[(4-pentylbenzyl)amino]carbonyl}phenyl)-l
,3-thiazoM-yl]methyl}(3-
phenylpropanoyl)amino]methyl}phenoxy)acetic acid (4-
{[[(2-
{4-[(octylamino)carbonyl]phenyl}-1,3-thiazol-4-yl)meth
yl](3-phenylpropanoyl)- amino]methyl}phenoxy)acetic
acid In still a further embodiment the Glepp-1
inhibitor is a substituted methylene amide derivative
of Formula (IV) : as well as its geometrical isomers,
its optically active forms as enantiomers,
diastereomers and its racemate forms, as well as
pharmaceutically acceptable salts and pharmaceutically
active derivatives thereof. Compounds according to
Formula (FV) as well as their preparation is described
in WO 03/064376. In said Formula :R1 is selected from
the group consisting of substituted or unsubstituted
Cl-C12-alkyl, substituted or unsubstituted
C2-C12-alkenyl, substituted or unsubstituted
Cl-C12-alkynyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, substituted
or unsubstituted C3-C8- cycloalkyl or
hetero-cycloalkyl, substituted or unsubstituted
d-C^-alkyl-aryl or substituted or unsubstituted
d-C^-alkyl-heteroaryl, substituted or unsubstituted
C2-C12-alkenyl-aryl or - heteroaryl, substituted or
unsubstituted C2-C12-alkynyl-aryl or -heteroaryl. R2a
and R2b are each independently selected from the group
comprising or consisting of H or substituted or
unsubstituted Ci-C 12-alkyl. Cy is a substituted or
unsubstituted aryl, substituted or unsubstituted
heteroaryl, substituted or unsubstituted cycloalkyl or
substituted or unsubstituted heterocycle group. In a
specific embodiment R2a and R2b are each H; R1
1S-CA1A2A3 with A1, A2, A3 being hydrogen, methyl,
ethyl, propyl, phenyl or thienyl, optionally
substituted by cyano, halogen, methoxy, hydroxy,
phenoxy, -NO2, trifluoromethyl; and Cy is a thienyl,
phenyl or biphenyl being substituted by -SO2R3,
-CO-NR3R3' in which R3' is H and R3 is C7-C15-alkyl,
particularly C8-C15-alkyl and more particularly a
dodecyl group which may be substituted by a halogen,
with the proviso that at least two OfA1, A2, A3 is not
hydrogen or methyl, ethyl, propyl. In a farther
specific embodiment the Glepp-1 inhibitor has the
Formula (V) : as well as its geometrical isomers, its
optically active forms as enantiomers, diastereomers
and its racemate forms, as well as pharmaceutically
acceptable salts and pharmaceutically active
derivatives thereof. Compounds according to Formula
(V) as well as their preparation is described in WO
03/064376. In said F ormula: R1 is selected from the
group consisting of phenyl, benzyl, phenethyl,
1-methylbenzyl which may be substituted by d-C -alkyl
group or a cycloalkyl group;Cy is a phenyl or a
biphenyl group substituted with a moiety selected from
the group consisting of - NH-CO-R3, -CO-NH-R3, or an
oxadiazole group substituted with R3, wherein R3 is
C7-C15-alkyl, particularly C8-C15-alkyl and more
particularly a dodecyl group. Specific
Glepp-inhibitors according to Formula (IV) and (V) are
selected from the group consisting of:
{{4-[(4-hexylphenyl)ethynyl]benzyl}[4-(trifluoromethyl
)benzyl]amino} -(oxo)acetic acid (benzyl
{4-[(pentadecylamino)carbonyl]benzyl}amino)(oxo)acetic
acid ({[1-(tert-butoxycarbonyl)-4-piperidinyl]methyl}
{4-[(dodecylamino)carbonyl]benzyl}- amino)(oxo)acetic
acid oxo{ {4-[(9E)-9-tetradecenoylamino]benzyl}
[4-(trifluoromethyl)benzyl]amino}acetic acid,
oxo{[4-(trifluoromethyl)benzyl][4-(3-undecyl-l
,2,4-oxadiazol-5-yl)benzyl]amino} acetic acid
oxo{(4-tetradec-l
-ynylbenzyl)[4-(trifluoromethyl)benzyl]amino} acetic
acid
{(4-dodec-l-ynylbenzyl)[4-(trifluoromethyl)benzyl]amin
o}(oxo)acetic acid
oxo{{1-[4-(trifluoromethyl)phenyl]ethyl}
[4-(3-undecyl-l ,2,4-oxadiazol-5-yl)benzyl]-amino}
acetic acid
([(2-butyl-l-benzofuran-3-yl)methyl]{4-[(dodecylamino)
carbonyl]benzyl}amino)-(oxo)acetic acid
{(4-{[(4-octylphenyl)amino]carbonyl}benzyl)[4-(trifluo
romethyl)benzyl]amino}(oxo)-acetic acid
{{cyclopentyl[4-(trifluoromethyl)phenyl]methyl}
[4-(tridecanoylamino)benzyl]amino} -(oxo)acetic acid
oxo([4-(trifluoromethyl)benzyl]
{[4-(3-undecyl-1,2,4-oxadiazol-5-yl)-1-naphthyljmethyl
} - amino)acetic acid
{{cyclopentyl[4-(trifluoromethyl)phenyl]methyl}
[4-(3-undecyl-l ,2,4-oxadiazol-5-
yl)benzyl]amino}(oxo)acetic
acid([2-(3-chlorophenyl)ethyl]{4-[(lZ)-dec-l-enyl]benz
yl}amino)(oxo)acetic acid
{[2-(3-chlorophenyl)ethyl][4-(3-undecyl-1,2,4-oxadiazo
l-5-yl)benzyl]amino}(oxo)acetic acid
oxo{{(lR)-l-[4-(trifluoiOmethyl)phenyl]ethyl}[4-(3-und
ecyl-l,2,4-oxadiazol-5-yl)benzyl]- amino}acetic acid
oxo{[4-(trifluoromethyl)phenyl][4-(3-undecyl-l
,2,4-oxadiazol-5-yl)benzyl]amino} acetic acid oxo{{(1
S)-I -[4-(trifluoromethyl)phenyl]ethyl}
[4-(3-undecyl-1,2,4-oxadiazol-5-yl)benzyl]-
amino}acetic acid ((4-dec-1-ynylbenzyl)
{1-[4-(trifluoromethyl)phenyl]ethyl} amino)(oxo)acetic
acid
{{l-methyl-l-[4-(trifluoromethyl)phenyl]ethyl}[4-(3-un
decyl-l,2,4-oxadiazol-5-yl)- benzyl]amino}(oxo)acetic
acid {{[4-(dodecyloxy)-1-naphthyljmethyl}
[4-(trifluoromethyl)benzyl]amino }(oxo)acetic acid
((4-dec-1-ynylbenzyl)
{1-methyl-1-[4-(trifluoromethyl)phenyl]ethyl}
amino)(oxo)acetic acid
{(4-dec-l-ynylbenzyl)[4-(trifluoiOmethyl)benzyl]amino}
(oxo)acetic acid
oxo{[4-(trifluoromethyl)benzyl][3-(3-undecyl-l
,2,4-oxadiazol-5-yl)benzyl]amino} acetic acid
{(4-dodecylbenzyl)[4-(trifluoromethyl)benzyl]amino}(ox
o)acetic acid
{(3,5-dichloiObenzyl)[4-(tridecanoylamino)benzyl]amino
}(oxo)acetic acid {{4-[(4-octylphenyl)ethynyl]benzyl}
[4-(trifluoromethyl)benzyl]amino} (oxo)acetic acid
oxo{[4-(trifluoromethyl)benzyl][4-(5-undecyl-l,2,4-oxa
diazol-3-yl)benzyl]amino}acetic acid
{{4-[2-(4-octylphenyl)ethyl]benzyl}
[4-(trifluoromethyl)benzyl]amino}(oxo)acetic acid
{(4-{[4-(heptyloxy)phenyl]ethynyl}benzyl)[4-(trifluoro
methyl)benzyl]amino}(oxo)acetic acid
{{4-[(4-butylphenyl)ethynyl]benzyl}[4-(trifluoromethyl
)benzyl]amino} (oxo)acetic
acid[[2-(3-chlorophenyl)ethyl](4-dodec-l-ynylbenzyl)am
ino](oxo)acetic acid
{(4-{[4-(benzyloxy)phenyl]ethynyl}benzyl)[4-(trifluoro
methyl)benzyl]amino}(oxo)acetic acid
{{4-[2-(4-hexylphenyl)ethyl]benzyl}
[4-(trifluoromethyl)benzyl]amino}(oxo)acetic acid
{{4-[2-(4-hexylphenyl)ethyl]benzyl}
[4-(trifluoromethyl)benzyl]amino} (oxo)acetic acid
{[4-(l
l-hydiOxyundecyl)benzyl][4-(trifluoromethyl)benzyl]ami
no}(oxo)acetic acid
{(4-dodec-l-ynylbenzyl)[4-(trifluoromethyl)phenyl]amin
o}(oxo)acetic acid {{4-[(4-octylbenzoyl)amino]benzyl}
[4-(trifluoromethyl)benzyl]amino}(oxo)acetic acid
{[(3-dec-l -ynyl-1
-benzoiuran-5-yl)methyl][4-(trifluoromethyl)benzyl]ami
no}(oxo)acetic acid {[(3-dodec-1-ynyl-1-benzoiuran-5
-yl)methyl][4-(trifluoromethyl)benzyl]amino
}(oxo)acetic acid
oxo{({3-[(4-propylphenyl)ethynyl]-l-benzoiuran-5-yl}me
thyl)[4-(trifluoromethyl)benzyl]- amino}acetic acid
[(4-dodec-
1-ynylbenzyl)(4-fluorobenzyl)amino](oxo)acetic acid
[bis(4-oct- 1-ynylbenzyl)amino] (oxo)acetic acid
{[(6-dodec- 1-ynylpyridin-3
-yl)methyl][4-(trifluoromethyl)benzyl]amino
}(oxo)acetic acid {[(4-dodec-
1-ynyl-1-naphthyl)methyl]
[4-(trifluoromethyl)benzyl]amino }(oxo)acetic acid
([l-(3-chlorophenyl)-l-methylethyl]{4-[(4-hexylphenyl)
ethynyl]benzyl}amino)(oxo)acetic acid
oxo{[4-(trifluoromethyl)benzyl][4-(4-undecyl-l,3-thiaz
ol-2-yl)benzyl]amino}acetic acid
({4-[(4-hexylphenyl)ethynyl]benzyl}{l-methyl-l-[4-(tri
fluoromethyl)phenyl]ethyl}amino)- (oxo)acetic acid
{[4-(5-cyclohexylpent-
1-ynyl)benzyl][4-(trifluoiOmethyl)benzyl]amino}(oxo)ac
etic acid {{3-[(4-hexylphenyl)ethynyl]benzyl}
[4-(trifluoromethyl)benzyl]amino}(oxo)acetic
acid{(4-dec-l-ynylbenzyl)[4-(trifluoiOmethyl)benzyl]am
ino}(oxo)acetic acid Further Glepp-1 inhibitors which
are not specifically disclosed in WO 03/064376 are :
{(4-dodec-l -yn-1
-ylphenyl)[4-(trifluoromethyl)benzyl] amino
}(oxo)acetic acid
((3-chlorobenzyl){4-[(4-hexylphenyl)ethynyl]benzyl}ami
no)(oxo)acetic acid
{{4-[(4-hexylphenyl)ethynyl]benzyl}
[2-(trifluoromethyl)benzyl]amino}(oxo)acetic acid
((4-chlorobenzyl){4-[(4-hexylphenyl)ethynyl]benzyl}ami
no)(oxo)acetic acid
{{2-[(4-hexylphenyl)ethynyl]benzyl}
[4-(trifluoromethyl)benzyl]amino}(oxo)acetic acid
{[4-(l 1-fluoroundec- 1-yn-1-yl)benzyl]
[4-(trifluoromethyl)benzyl]amino }(oxo)acetic acid
{(4-non-1-yn-1-ylbenzyl)[4-(trifluoromethyl)benzyl]ami
no }(oxo)acetic acid (
{4-[(4-butylphenyl)ethynyl]benzyl} {1-methyl-
1-[4-(trifluoromethyl)phenyl]- ethyl}amino)(oxo)acetic
acid [{4-[(4-butylphenyl)ethynyl]benzyl}
(diphenylmethyl)amino](oxo)acetic acid
{{4-[(4-hexylphenyl)ethynyl]phenyl}
[4-(trifluoromethyl)benzyl]amino}(oxo)acetic acid oxo
{{4-[(4-pentylphenyl)ethynyl]benzyl}
[4-(trifluoromethyl)benzyl]amino} acetic acid
{{4-[(4-heptylphenyl)ethynyl]benzyl}
[4-(trifluoromethyl)benzyl]amino}(oxo)acetic acid
5-[(carboxycarbonyl)(4-dec-
1-yn-1-ylbenzyl)amino]-2-hydroxybenzoic acid Still
farther Glepp-1 inhibitors may be selected from
Formula (VI)as well as its geometrical isomers, its
optically active forms as enantiomers, diastereomers
and its racemate forms, as well as pharmaceutically
acceptable salts and pharmaceutically active
derivatives thereof. Compounds according to Formula
(VI) as well as their manufacture are described in WO
02/102359. In Formula (VI), R2 is an unsubstituted or
substituted phenyl which is iused with an aryl or an
heteroaryl, or R2 is an unsubstituted or substituted
thienyl or unsubstituted or substituted iuranyl, while
R3 is iodine or unsubstituted or substituted phenyl, n
is a integer of 0-4, preferably 1. Still farther
Glepp-1 inhibitors may be selected from Formula (VII)
as well as its geometrical isomers, its optically
active forms as enantiomers, diastereomers and its
racemate forms, as well as pharmaceutically acceptable
salts and pharmaceutically active derivatives thereof.
Compounds according to Formula (VII) as well as their
manufacture is described in WO 03/037328. In Formula
(VII), m' is 0, 1 or 2 and p is an integer from 1 to
3. A is O, or a bond, B is selected from the group
consisting of substituted or unsubstituted arylene,
substituted or unsubstituted heteroarylene,
substituted or unsubstituted heterocycloalkylene or
substituted or unsubstituted cycloalkylene, further B
is substituted or unsubstituted a phenyl group. R8 is
selected from the group comprising or consisting of H,
halogen, hydroxy, acyl, amino, carboxy, cyano, nitro,
an unsubstituted or substituted Ct-C -alkyl, an
unsubstituted or substituted C2-C6-alkenyl, an
unsubstituted or substituted C2-C6-alkynyl, an
unsubstituted or substituted C1-C6- alkyl carboxy, an
unsubstituted or substituted d-Co-alkyl acyl, an
unsubstituted or substituted C1-C6-alkyl
alkoxycarbonyl, an unsubstituted or substituted d-C
-alkyl aminocarbonyl, an unsubstituted or substituted
d-C -alkyl acyloxy, acylamino, an unsubstituted or
substituted C1-C6- alkyl acylamino, ureido, an
unsubstituted or substituted d-C -alkyl ureido, an
unsubstituted or substituted Ct-C -alkyl carbamate, an
unsubstituted or substituted Ct-C -alkyl amino, C1-C6
alkoxy, an unsubstituted or substituted d-Co-alkyl
alkoxy, sulfanyl, an unsubstituted or substituted
C1-C6- alkyl sulfanyl, sulfinyl, an unsubstituted or
substituted d-C -alkyl sulfinyl, sulfonyl,
sulfonylamino, an unsubstituted or substituted Ct-C
-alkyl sulfonyl, an unsubstituted or substituted Ct-C
-alkyl sulfonylaminoaryl, substituted or unsubstituted
aryl, substituted or unsubstituted heteroaryl, an
unsubstituted or substituted C3-C8-cycloalkyl or
heterocycloalkyl, an unsubstituted or substituted C1-
C6-alkyl aryl, an unsubstituted or substituted Ct-C
-alkyl heteroaryl, an unsubstituted or substituted
C2-C6-alkenyl-aryl or -heteroaryl, an unsubstituted or
substituted C2-C6-alkynyl aryl or -heteroaryl. A
iurther aspect of the present invention consists in
the use of a Glepp-1 inhibitor for the treatment of
autoimmune and/or inflammatory disorders. Still a
iurther aspect of the present invention consists in
Glepp-1 inhibitors for the treatment of autoimmune
and/or inflammatory disorders. Glepp-inhibitors may be
identified by an assay methods described below (The
Glepp-1 Binding Assay (in vitro assay)). When employed
as pharmaceuticals, Glepp-1 inhibitors of the present
invention are typically administered in the form of a
pharmaceutical composition. Hence, pharmaceutical
compositions comprising a compound of Formula (I),
(II), (III), (IV), (V), (VI) and (VII) and a
pharmaceutically acceptable carrier, diluent or
excipient therefore are also within the scope of the
present invention. A person skilled in the art is
aware of a whole variety of such carrier, diluent or
excipient compounds suitable to formulate a
pharmaceutical composition. Such compositions can be
prepared in a manner well known in the pharmaceutical
art and comprise at least one active compound.
Generally, the compounds of this invention are
administered in a pharmaceutically effective amount.
The amount of the compound actually administered will
typically be determined by a physician, in the light
of the relevant circumstances, including the condition
to be treated, the chosen route of administration, the
actual compound administered, theage, weight, and
response of the individual patient, the severity of
the patient's symptoms, and the like. The compounds of
the invention, together with a conventionally employed
adjuvant, car-rier, diluent or excipient may be placed
into the form of pharmaceutical compositions and unit
dosages thereof, and in such form may be employed as
solids, such as tablets or filled capsules, or liquids
such as solutions, suspensions, emulsions, elixirs, or
capsules filled with the same, all for oral use, or in
the form of sterile injectable solutions for
parenteral (including subcutaneous use). Such
pharmaceutical compositions and unit dosage forms
thereof may comprise ingredients in conventional
proportions, with or without additional active
compounds or principles, and such unit dosage forms
may contain any suitable effective amount of the
active ingredient commensurate with the intended daily
dosage range to be employed. The pharmaceutical
compositions of these inventions can be administered
by a variety of routes including oral, rectal,
transdermal, subcutaneous, intravenous, intramuscular,
and intranasal. The compositions for oral
administration can take the form of bulk liquid
solutions or suspensions, or bulk powders. More
commonly, however, the compositions are presented in
unit dosage forms to facilitate accurate dosing. The
term "unit dosage forms" refers to physically discrete
units suitable as unitary dosages for human subjects
and other mammals, each unit containing a
predetermined quantity of active material calculated
to produce the desired therapeutic effect, in
association with a suitable pharmaceutical excipient.
Typical unit dosage forms include prefilled,
premeasured ampoules or syringes of the liquid
compositions or pills, tablets, capsules or the like
in the case of solid compositions. In such
compositions, the carboxylic acid according to the
invention is usually a minor component (from about 0.1
to about 50% by weight or preferably from about 1 to
about 40% by weight) with the remainder being various
vehicles or carriers and processing aids helpiul for
forming the desired dosing form. Liquid forms suitable
for oral administration may include a suitable aqueous
or nonaqueous vehicle with buffers, suspending and
dispensing agents, colorants, flavors and the like.
Solid forms may include, for example, any of the
following ingredients, or compounds of a similar
nature: a binder such as microcrystalline cellulose,
gum tragacanth or gelatine; an excipient such as
starch or lactose, a disintegrating agent such as
alginic acid, Primogel, or corn starch; a lubricant
such as magnesiumstearate; a glidant such as colloidal
silicon dio-xide; a sweetening agent such as sucrose
or saccharin; or a flavoring agent such as
pepper-mint, methyl salicylate, or orange flavoring.
Injectable compositions are typically based upon
injectable sterile saline or phosphate-buf-fered
saline or other injectable carriers known in the art.
As above mentioned, compounds of Formula (I), (II),
(III), (IV), (V), (VI) and (VII) in such compositions
is typically a minor component, frequently ranging
between 0.05 to 10% by weight with the remainder being
the injectable carrier and the like. The above
described components for orally administered or
injectable compositions are merely representative.
Further materials as well as processing techniques and
the like are set out in Part 5 of Remington 's
Pharmaceutical Sciences, 20th Edition, 2000, Marck
Publishing Company, Easton, Pennsylvania, which is
incorporated herein be reference. The compounds of
this invention can also be administered in sustained
release forms or from sustained release drug delivery
systems. A description of representative sustained
release materials can also be found in the
incorporated materials in Remington 's Pharma-ceutical
Sciences. Example 1 : Biological assays In the
following an assay shall be presented that allow the
identification of Glepp-1 inhibitors. Also, example
assays in support of the the anti-inflammatory effect
of Glepp-1 inhibitors shall be presented. The
compounds of Formula (I), (II), (III), (IV), (V), (VI)
and (VII), may be subjected to the following assays :
(1) Glepp-1 binding assay (in vitro) (2) In vitro
assay(s): Cell functional effect. Effect on MCP-I
-induced chemotaxis on THP-I cells (3) Lymphocyte
recruitment by thioglycollate (in vivo model for
inflammation) (4) Collagen induced arthritis (CIA) in
mice (in vivo model for inflammation) (5) Contact
hypersensitivity (CHS is a T cell-mediated model of
skin inflammation)(6) EAE (in vivo model for MS) (7)
Ulcerative colitis (1) The Glepp-1 Binding Assay (in
vitro assay) Assays for the determination of the PTP
inhibitory activity of test compounds are well known
to a person skilled in the art. An example of such an
assay is described below : The PTP Enzyme Assay aims
at determining the extent of inhibition of Glepp-1 in
the presence of a test compound. The inhibition is
illustrated by IC5Ovalues which denote the
concentration of test compound necessary to achieve an
inhibition of 50% of Glepp-1 using the following
concentration of the Glepp-1 substrate DiFMUP : - 30
mM DiFMUP for GLEPP-1 . a PTPs cloning The cloning and
expression of the catalytic domain e.g. of Glepp-1,
may be performed as described in S. Wachli et al. : J.
Biol. Chem. 2000, 275(13), pp 9792-9796. b Materials
and Methods The DiFMUP assay allows to follow the
dephosphorylation of DiFMUP (6,8-DiFluoro-4-
MethylUmbelliferyl Phosphate) - which is the Glepp-1
substrate - mediated by Glepp-1 into its stable
hydrolysis product, i.e. DiFMU (6,8-difluoro-7
-hydroxy coumarin). Due to its rather low pKa and its
high quantum yield, DiFMU allows to measure both
acidic and alkaline phosphatase activities with a
great sensitivity. Assays were performed in a 96 well
plate format, using the catalytic core of a human
recombinant Glepp-1 as the enzyme and
6,8-DiFluoro-4-MethylUmbelliferyl Phosphate (DiFMUP,
Molecular Probes, D-6567) as a substrate. Compounds to
be tested were dissolved in 100% DMSO at a
concentration of 2 mM. Subsequent dilutions of the
test compounds (to yield a concentration of 100, 30,
10, 3, 1,0.3, 0.1, 0.03, 0.01, 0.001 mM) were
performed in 60 % DMSO manually. 8 ml of diluted
compound or vehicle (60% DMSO = control) was
distributed to a black Costar 96 well plate. 42ml of
human recombinant Glepp-1 enzyme diluted in assay
buffer (2OmM Tris HCl pH 7.5, 0.01% IGEPAL CA-630,
O.lmM ethylenediaminetetracetic acid, ImM
DL-Dithiothreitol) can be added tothe dilutions of
compound or vehicule (distributed to a black Costar 96
well plate), followed by 50ml of DiFMUP diluted in the
assay buffer. The reaction ran for 30 minutes at room
temperature before reading the fluorescence intensity
(integral or intensity) on a Perkin-Elmer Victor 2
spectrofluorimeter (excitation of
6,8-difluoro-7-hydroxy coumarin is at 355nm, the
emission at 460 nm, for 0.1s). The percentage of
inhibition is determined by measuring the relative
fluorescence ion absence of a test compound (PTP
inhibitor), i.e. with the solvent alone (5% DMSO). The
IC5O values for inhibition were determined in
triplicates. The tested compounds according to Formula
(I) display an inhibition (illustrated by IC5O values)
with regard to Glepp-1 of preferably less than 20 mM,
more preferred less than 5 mM. Table 1 : IC5 values
for test compounds (Glepp-1 Inhibitors) (2) in vitro
assay(s): Cell functional effect. In vitro
chemotaxis.The assay was performed as follows: After
starvation of THPl cells in serum free medium for 3
hours, 107 cells/ml in medium containing 0.5% BSA, and
inhibitors, when indicated. 100 ml of cells were
applied to the top chamber (5 mm pore size transwell
plates, COSTAR, New York) and 600 ml of medium
containing MCP-1/CCL2, in the absence or presence of
test compounds, were added to the lower chamber. After
incubation at 37C and 5% of CO2 for 3 hours, cells
that passed through the membrane were collected and
counted in a Beckman Coulter(r) AcT 5diffTM. Test
Compounds
({{4-[(4-hexylphenyl)ethynyl]benzyl}[4-(trifluoromethy
l)-benzyl]amino}- (oxo)acetic acid,
5-[{4-[(4-butylphenyl)ethynyl]benzyl}(hexyl)amino]-2-h
ydroxybenzoic acid, 5-{[{4-
[(4-butylphenyl)ethynyl]benzyl}(hexyl)amino]carbonyl}-
2-hydroxybenzoic acid) block chemotaxis of lymphocytes
with EC5Obetween 1 and 15 uM. In vitro chemotaxis
using human monocytes: The assay was performed as
follows: Material:  Medium (RPMI 1640 without phenol
red), containing L-glutamine, 0.3% DMSO and 2% foetal
calf serum.  96-well filter plates (Neuro Probe Inc,
ChemoTX #101-5) with a 5 micron pore size.  96-well
iunnel plates (Neuro Probe Inc, FPl).  Black 96-well
reader plates (Costar # 3915).  Chemokine (MCP-I, R&D
systems), use at 1 micro molar.  CyQUANT Cell
Proliferation Assay Kit (Molecular Probe Inc. #
C7026). 



Buffy coats for preparation of monocytes by MACS
sorting.  autoMACS(r) purification kit (Miltenyi
Biotec # 130-091-153).Method:  Prepare monocytes from
a single buffy coat by negative depletion using the
autoMACS(r) magnetic cell sorting kit for preparation
of 'untouched' monocytes.  Incubate monocytes ( 1 X
106 cells/ml) with test compounds to chosen final
concentration(s) for 20 minutes at 37 C.  Prepare
chemotaxis plate: add chemokine to the lower chambers
of the chemotaxis wells (during this time it is
advisable to place the filter to one side, inside the
plate cover, and to avoid touching the filter).  Add
the test compounds, where appropriate, to the lower
chambers of the chemotaxis wells with the chemokine
(N.B. the compounds are thus present in both the upper
and lower chambers during the chemotaxis).  Distribute
the monocytes (20,000 cells per well in a total volume
of 20 micro litres) on to the top of the plate filter
taking care to avoid air bubbles. Replace plate lid.
Incubate at 37C for 2 hours.  Careiully remove the
plate from the incubator and remove the lid. Wash the
filter with 10 ml of PBS in order to remove cells that
have not migrated. This is achieved by using a 10ml
pipette and inclining the plate at 45. Without
touching the filter itself, let the PBS run over the
filter by tapping the pipette tip gently against the
metal border.  Transfer the migrated cells from the
transmigration plate to a black reader plate with the
aid of the iunnel assembly and by centriiuging at 2000
rpm for 2 minutes.  Place an adhesive plate cover onto
the plates and leave at -80 0C overnight.  The next
day, defrost the plates and add CyQUANT.  Read the
plates in a Wallac Victor Fluorescent Counter
(excitation at 480 nm, emission at 52O n.(3)
Lymphocyte recruitment by thioglycollate (in vivo
model for inflammation) The following assay aims at
determining the anti-inflammatory effect of Glepp-1
inhibitors in a model of lymphocyte recruitment by a
thioglycollate (i.e. an inflammatory agent) challenge
of mice, in vivo. The assay was performed as follows :
A total of 6 C*H mice (Breeding Janvier about 8-9
weeks; obtained from IFFACREDO, l'Arbreste, France)
were used. 2 groups, each consisting of 6 animals were
formed :  Group 1 : The animals were administered (per
os) a dose of 30 mg/kg of Dexamethasone (positive
control).  Group 2 : The animals were administered
(per os) a dose of 30 mg/kg of Glepp-1 inhibitor
solubilized in the vehicle.  Group 3 : Negative
control (vehicle)  Group 4 : Sham or baseline: the
animals , receive the vehicle of the GLEPP and saline
("vehicle" of Thioglycollate). Experimental Protocol
weeks old female C3H mice were fasted during 18 hours.
15 minutes prior the intraperitoneal injection of
thioglycollate ( 1.5%, 40 ml/kg), the mice were
treated orally with a Glepp-1 inhibitor. Control mice
received CMC/Tween as vehicle (10 ml/kg). The mice
were then sacrificed by CO2 inhalation and the
peritoneal cavity was washed two times with 5 ml of
ice-cold PBS/1 mM EDTA. The lavages were done 4hrs or
48 hrs after thioglycollate challenge to evaluate
neutrophils or macrophages recruitment, respectively.
The white blood cells (neutrophils, lymphocytes or
macrophages) were counted using a Beckman Coulter (r)
A T 5diff(tm). Dexamethasone was used as reference
drug. Table 2 : Reduction of Neutrophils, Lymphocytes
and Macrophages in blood (mice) following treatment
with Glepp-1 inhibitorPROCESS FOR REDUCING THE CLOUD
POINT OF A BASE OIL The invention is related to a
process for reducing the cloud point of a base oil
feed having a kinematic viscosity at 100 0C of greater
than 10 cSt. WO-A-02070627 describes a process to
prepare a base oil having a kinematic viscosity at 100
0C of 22.9 cSt and a pour point of +9 0C and a
viscosity index of 178. The process involves the
hydroisomerisation of a Fischer- Tropsch synthesis
product boiling from C5 up to 750 0C . From the
effluent of the hydroisomerisation a distillation
residue boiling above 370 0C was isolated and
catalytically dewaxed. The dewaxed oil was distilled
to obtain as a distillation residue boiling above 510
0C the base oil as described above. WO-A-2004007647
describes a process to prepare a heavy base oil from a
Fischer-Tropsch derived wax. The process involves the
hydroisomerisation of a Fischer- Tropsch synthesis
product boiling from C5 up to 750 0C . From the
effluent of the hydroisomerisation a distillation
residue boiling above 370 0C was isolated. This
residue was split into a light and a heavy base oil
precursor fraction. By catalytically dewaxing the
heavy base oil precursor fraction a base oil having a
pour point of -15 0C , a viscosity index of 157 and a
kinematic viscosity at 100 0C of 26.65 cSt was
prepared. An advantage of the process of WO-A-02070627
or WO-A-2004007647 is that base oils are obtained
having a high viscosity and a high viscosity index. A
problem is that when the base oils are obtained by
means of a catalytic dewaxing step a hazy product may
be obtained. The hazy product has a high cloud point
resulting in a hazy product at ambient temperature.
This property makes the base oil less suitable for
certain applications.WO-A-03033622 describes a process
to prepare a low haze heavy base oil from a
Fischer-Tropsch derived wax by isolating by means of
deep cut distillation a fraction boiling between 1000
and 1200 0F (538 and 649 0C ) and a residue boiling
above 1200 0F . The fraction boiling between 1000 and
1200 0F is subjected to a hydroisomerisation step.
According to the specification a base oil having no
haze can be obtained having a pour point of less than
+10 0C and a kinematic viscosity at 100 0C of greater
than 15 cSt. According to WO-A-03033622 the haze
precursors are removed from the base oil by the deep
cut distillation whereby the haze precursors remain in
the residual fraction. A disadvantage of this process
is the deep cut distillation itself. Such a
distillation is difficult to perform. Moreover,
because a substantial part of the feed is recovered as
the top product, a substantial amount of energy will
be required for such a distillation. Furthermore
valuable heavy base oil molecules are removed with the
distillation residue. This is disadvantageous for the
yield to the heavy base oils. Moreover the maximum
achievable viscosity of the heavy base oil is limited
by this distillation. WO-A-0077125 describes a process
to remove haze precursors from a heavy mineral base
oil, referred to as Bright Stock, by contacting the
base oil with a solid alumina sorbent. EP-A-1548088
describes a process to prepare a haze free base oil
having a cloud point of below 0 0C and a kinematic
viscosity at 100 0C of greater than 10 cSt by
hydroisomerisation of a Fischer-Tropsch synthesis
product, isolating a residue from the effluent of the
hydroisomerisation step, reducing the wax content of
the residue to a value of below 50 wt% and finally
solvent dewaxing the residue to obtain the haze free
base oil.EP-A-1550709 describes a process to prepare a
haze free base oil having a kinematic viscosity at 100
0C of greater than 10 cSt from a Fischer-Tropsch wax
feed. The process involves reducing the wax content in
the feed to a value of below 50 wt% by contacting the
feed with a hydroisomerisation catalyst under
hydroisomerisation conditions at a remote location,
transporting an intermediate product having a wax
content of below 35 wt% from the remote location to a
location closer to the end user of the haze free base
oil, and solvent dewaxing the transported intermediate
product to obtain the haze free base oil at the
location closer to the end-user. A disadvantage of the
processes as described in EP-A-1548088 and
EP-A-1550709 is that a solvent dewaxing step is
performed which process is considered complex and
involving usage of additional chemicals as ketone and
aromatic type solvents. The object of this invention
is to provide a process to prepare haze free heavy
base oils which is more simple to perform. The
haziness of the base oil is defined as a cloud point
of below 15 0C . This object is achieved with the
following process. Process for reducing the cloud
point of a base oil feed having a kinematic viscosity
at 100 0C of greater than 10 cSt by separating the
molecules inferring the high cloud point from the base
oil by (a) depositing said molecules on one side of a
cooled surface, (b) obtaining a base oil having a
reduced cloud point and (c) melting the deposited
molecules and separating the melted molecules from the
surface and reusing said surface to perform step (a) .
In step (a) the temperature of the cooled surface is
preferably between the cloud point and the pour point
of the base oil feed. The surface may be cooled by
various methods. Suitably the surface is cooled by
contacting theopposite side of the surface, i.e. the
side opposite the side at which the base oils contacts
the surface, with a suitable cooling medium. Examples
of suitable cooling media are evaporating liquids, for
example evaporating ammonia or nitrogen. Nitrogen may
be advantageous in situations wherein liquid nitrogen
is available at low cost and where the nitrogen does
not need to be liquefied again. Other examples are
chilled water or other process streams available
having the required temperature and cooling
capabilities. The design of the surface is not
critical. It may be flat, corrugated or tubular. The
design should be such that the surface can be cooled
to the desired temperature for a prolonged period of
time, at least long enough to achieve that at least
part of the molecules inferring the high cloud point
solidify and deposit on said surface. Examples of
possible surfaces are double walled, optionally
corrugated, plates. Between the plates the cooling
medium is allowed to flow resulting in a cooled
surface at the opposite, outer, side. One or more of
such plates may be submerged in the base oil as
present in a large vessel. In such a configuration
step (a) is preferably performed in a batch operation
mode. After a certain time the oil is removed and the
molecules inferring the high cloud point remain behind
on the cooled surface of the plates . Examples of
suitable plate type apparatuses, which can be used,
are described in US-A-6074548 and US-A-6145340, which
publications are hereby incorporated by reference. If
a tubular surface is used the cooling medium may pass
at the inside or outside of the tube. In such an
embodiment one and more preferably more tubes are
arranged vertically in a vessel. The vessel is
provided with tube sheets and inlets and outlets for
feed, product, cooling medium and used cooling medium.
Thecooling medium may be present at the outside of the
tubes and the base oil is present inside the tubes.
Such configurations are well known for de-oiling of
wax and are referred to as a so-called "vertical tube
sweating stove" as described in GB-A-1535345 as
published in 1978. In such a vessel the de-oiling is
performed in a batch wise operation. The cooling
medium may also be provided inside the tubes while the
base oil flows at the outside of the tubes as for
example described in EP-A-937489 and US-A-6024793 .
Preferably step (a) is performed in a semicontinuous
type of operation. The use of a tubular surface as
described above makes such a continuous type of
operation possible for the feed of the process of the
present invention. In such an operation the base oil
feed is circulated along or within the tubes while the
molecules inferring the high cloud point are deposited
at the opposite surface of the tubes. Only after
reducing the pour point sufficiently a base oil
product is recovered from the circulating stream in
step (b) . Examples of possible apparatuses having
tubular surfaces and examples of how to operate said
apparatuses are described in EP-A-937489,
US-A-6024793, and US-A-5700435, which publications are
hereby incorporated by reference. Both the plate and
tubular surface type apparatuses may be provided with
elements to stabilize the layer of solidified haze
inferring molecules. Preferably these elements are
positioned near the cooled surface at the side where
the layer will form as described in EP-A-1216734,
which publication is incorporated hereby by reference.
The surface may be further modified by roughing or by
applying a thin layer having a composition similar to
the waxy molecules to be separated. Examples of such
materials are poly olefins, for example polyethylene
and polypropylene.Step (b) is preferably performed by
removing the base oil product from the vessel after
performing step (a) . Thus step (b) is performed after
the cloud point of the base oil has been lowered
sufficiently in step (a), also in situations wherein
step (a) is performed by circulating said base oil
along the surface as for example described for the
tubular surface above. The solidified waxy material
may be removed from the surface in step (c) by passing
a hot gas through the vessel at the side at the waxy
material is present. The material will liquefy and may
be separated from the surface by a flow of material
due to gravity to a lower part of the vessel at which
it can be removed from the vessel. Alternatively the
temperature of the surface can be increased by
changing the cooling medium for a medium which heats
the surface. This medium may be the same as the
cooling medium if an evaporating medium is used. The
heat of condensing may then be used to increase the
temperature of the surface. By operating more than one
vessel a thermal efficient operation can be achieved
wherein one vessel is performing step (a) using a
evaporating cooling medium and another vessel is
performing step (c) wherein said medium condenses as
for example described in US-A-5700435, which
publication is hereby incorporated by reference. The
waxy molecules as obtained in step (c) may be used as
a product as obtained or more preferably are cofed to
a hydrocracker/hydroisomerisation step or a catalytic
dewaxing step of the process, which prepares the base
oil feed of the present process. Provided of course
such process comprises said steps. An example of a
suitable process which does involve these steps is a
process wherein the base oil feed is prepared from a
Fischer-Tropsch wax as will be described in greater
detail below.Removing only small quantities of haze
incurring molecules could become difficult because the
layer of solidified molecules would be too small to
capture also the remaining haze incurring molecules .
To improve separation the content of molecules
incurring the high cloud point is preferably increased
if this content is too low to form a layer, which is
capable of capturing also the last molecules haze
incurring molecules. Increasing this content can be
achieved by adjusting the process, which prepares the
base oil feed, or alternatively by recycling to step
(a) any haze incurring molecules which have been
separated from the base oil in an earlier cycle of the
process according the invention. The base oil used as
feed for the process of the present invention
preferably has a kinematic viscosity at 100 0C of
greater than 10 cSt and more preferably greater than
15 cSt. The base oil feed preferably has a cloud point
greater than 10 0C , more preferably greater than 20
0C . The pour point is preferably smaller than +10 0C
and more preferably smaller than 0 0C The feed may
also comprise said base oil, wherein the desired heavy
and non-haze base oil is isolated from the product of
the process of according to the present invention by
separation of lower boiling compounds. Examples of
such base oils are so-called bright stock, which are
obtained by de-asphalting the residue of a vacuum
distillation, step of a mineral crude oil. This
de-asphalted fraction is typically subjected to
solvent extraction and solvent or catalytic dewaxing
steps and may still contain some haze. Application of
the present invention would remove the haze problem.
Such a mineral oil derived bright stock may even have
a kinematic viscosity at 100 0C of greater than 30
cSt. More preferably the base oil is a paraffinic base
oil. The saturates content of the paraffin base oil
feedis preferably greater than 97 wt% and more
preferably greater than 99 wt%. The sulphur content is
preferably smaller than 50 ppm. The viscosity index of
the paraffin base oil is preferably greater than 130
and in most cases smaller than 200. Suitably the
paraffin base oil feed having the above properties is
the paraffin base oil feed as obtained by (i)
contacting carbon monoxide and hydrogen with a
hydrocarbon synthesis catalyst at elevated temperature
and pressure to prepare a substantially paraffinic
hydrocarbon wax; and (ii) subjecting the paraffinic
wax, optionally after performing a
hydrocracking/hydroisomerisation step, to a pour point
reducing treatment by means of catalytic
dewaxing/isomerisation and (iii) isolating by means of
distillation a distillation bottoms fraction as the
heavy base oil. In step (i) a mixture of H2 and CO is
used. Preferably the molar H2/CO ratio of such
synthesis gas is between 1.3 and 2.3, preferably
between 1.6 and 2.1. This mixture may be made by
gasification or reforming of a carboneous feed, for
example coal, residual oil feeds and natural gas. In
case natural gas is used as carboneous source the
synthesis gas is preferably prepared by catalytic or
non-catalytic partial oxidation, autothermal steam
reforming, traditional steam reforming or convective
steam reforming or combinations of said processes .
The hydrocarbon synthesis catalysts of step (i) are
known in the art and are usually referred to as
Fischer- Tropsch catalysts. Catalysts for use in this
process frequently comprise, as the catalytically
active component, a metal from Group VIII of the
Periodic Table of Elements. Particular catalytically
active metals include ruthenium, iron, cobalt and
nickel. Cobalt is apreferred catalytically active
metal in view of the heavy Fischer-Tropsch hydrocarbon
that can be made. The 



catalytically active metal is preferably supported on
a porous carrier. The porous carrier may be selected
from any of the suitable refractory metal oxides or
silicates or combinations thereof known in the art.
Particular examples of preferred porous carriers
include silica, alumina, titania, zirconia, ceria,
gallia and mixtures thereof, especially silica,
alumina and titania. The amount of catalytically
active metal on the carrier is preferably in the range
of from 3 to 300 pbw per 100 pbw of carrier material,
more preferably from 10 to 80 pbw, especially from 20
to 60 pbw. If desired, the catalyst may also comprise
one or more metals or metal oxides as promoters.
Suitable metal oxide promoters may be selected from
Groups HA, IHB, IVB, VB and VIB of the Periodic Table
of Elements, or the actinides and lanthanides. In
particular, oxides of magnesium, calcium, strontium,
barium, scandium, yttrium, lanthanum, cerium,
titanium, zirconium, hafnium, thorium, uranium,
vanadium, chromium and manganese are very suitable
promoters . Particularly preferred metal oxide
promoters for the catalyst used to prepare the waxes
for use in the present invention are manganese and
zirconium oxide. Suitable metal promoters may be
selected from Groups VIIB or VIII of the Periodic
Table. Rhenium and Group VIII noble metals are
particularly suitable, with platinum and palladium
being especially preferred. The amount of promoter
present in the catalyst is suitably in the range of
from 0.01 to 100 pbw, preferably 0 .1 to 40, more
preferably 1 to 20 pbw, per 100 pbw of carrier. The
most preferred promoters are selected from vanadium,
manganese, rhenium, zirconium and platinum. The
catalytically active metal and the promoter, if
present, may be deposited on the carrier material by
anysuitable treatment, such as impregnation, kneading
and extrusion. After deposition of the metal and, if
appropriate, the promoter on the carrier material, the
loaded carrier is typically subjected to calcination.
The effect of the calcination treatment is to remove
crystal water, to decompose volatile decomposition
products and to convert organic and inorganic
compounds to their respective oxides. After
calcination, the resulting catalyst may be activated
by contacting the catalyst with hydrogen or a
hydrogen-containing gas, typically at temperatures of
about 200 to 350 0C . Other processes for the
preparation of Fischer-Tropsch catalysts comprise
kneading/mulling, often followed by extrusion,
drying/calcination and activation. The catalytic
conversion process may be performed under conventional
synthesis conditions known in the art. Typically, the
catalytic conversion may be effected at a temperature
in the range of from 150 to 300 0C , preferably from
180 to 260 0C . Typical total pressures for the
catalytic conversion process are in the range of from
1 to 200 bar absolute, more preferably from 10 to 70
bar absolute. In the catalytic conversion process
especially more than 75 wt% of C5+, preferably more
than 85 wt% C5+ hydrocarbons are formed. Depending on
the catalyst and the conversion conditions, the amount
of heavy wax (C20+) m a Y e up to 60 wt%, sometimes up
to 70 wt%, and sometimes even up till 85 wt%.
Preferably a cobalt catalyst is used, a low H2/CO
ratio is used (especially 1.7, or even lower) and a
low temperature is used (190-240 0C), optionally in
combination with a high pressure. To avoid any coke
formation, it is preferred to use an H2/CO ratio of at
least 0.3. It is especially preferred to carry out the
Fischer-Tropsch reaction under such conditions that
the ASF-alpha value (Anderson- Schulz-Flory chain
growth factor) , for the obtainedproducts having at
least 20 carbon atoms, is at least 0.925, preferably
at least 0.935, more preferably at least 0.945, even
more preferably at least 0.955. Preferably the
Fischer-Tropsch hydrocarbons stream comprises at least
40 wt% C30+, preferably 50 wt%, more preferably 55
wt%, and the weight ratio Cgo + /C3O+ i a t least
0.35, preferably 0.45, more preferably 0.55.
Preferably, a Fischer-Tropsch catalyst is used, which
yields substantial quantities of paraffins, more
preferably substantially unbranched paraffins. A most
suitable catalyst for this purpose is a
cobalt-containing Fischer-Tropsch catalyst. Such
catalysts are described in the literature, see e.g.
WO-A-9934917 . The Fischer-Tropsch process of step (i)
may be a slurry Fischer-Tropsch process or a fixed bed
Fischer- Tropsch process, especially a multi tubular
fixed bed. The paraffinic wax as obtained in step (i)
is optionally subjected to a hydrocracking/
hydroisomerisation step. In such a step the feed is
contacted with a suitable hydroconversion catalyst,
which in principle be any catalyst known in the art to
be suitable for isomerising paraffinic molecules. In
general, suitable hydroconversion catalysts are those
comprising a hydrogenation component supported on a
refractory oxide carrier, such as amorphous
silicaalumina, alumina, fluorided alumina, molecular
sieves (zeolites) or mixtures of two or more of these.
Suitable catalysts have been found to be those
comprising a Group VIII metal, especially nickel,
platinum or palladium and a silica-alumina carrier as
will be described in more detail below. One type of
preferred catalysts to be applied in the
hydroconversion step in accordance with the present
invention are hydroconversion catalysts comprising
platinum and/or palladium as the hydrogenation
component.A very much preferred hydroconversion
catalyst comprises platinum and palladium supported on
an amorphous silicaalumina (ASA) carrier. The platinum
and/or palladium is suitably present in an amount of
from 0.1 to 5.0% by weight, more suitably from 0.2 to
2.0% by weight, calculated as element and based on
total weight of carrier. If both present, the weight
ratio of platinum to palladium (calculated as element)
may vary within wide limits, but suitably is in the
range of from 0.05 to 10, more suitably 0.1 to 5 .
Examples of suitable noble metal on ASA catalysts are,
for instance, disclosed in WO-A-9410264 and
EP-A-582347. Other suitable noble metalbased
catalysts, such as platinum on a fluorided alumina
carrier, are disclosed in e.g. US-A-5059299 and
WO-A-9220759. A second type of suitable
hydroconversion catalysts are those comprising at
least one Group VIB metal, preferably tungsten and/or
molybdenum, and at least one non-noble Group VIII
metal, preferably nickel and/or cobalt, as the
hydrogenation component. Usually both metals are
present as oxides, sulphides or a combination thereof.
The Group VIB metal is suitably present in an amount
of from 1 to 35% by weight, more suitably from 5 to
30% by weight, calculated as element and based on
total weight of catalyst. The non-noble Group VIII
metal is suitably present in an amount of from 1 to 25
%wt, preferably 2 to 15 %wt, calculated as element and
based on total weight of carrier. A hydroconversion
catalyst of this type which has been found
particularly suitable is a catalyst comprising nickel
and tungsten supported on fluorided alumina. A
preferred catalyst which can be used in a nonsulphided
form comprises a non-noble Group VIII metal, e.g.,
iron, nickel, in conjunction with a Group IB metal,
e.g., copper, supported on an acidic support.
Thecatalyst has a surface area in the range of 200-500
m2 /gm, preferably 0.35 to 0.80 ml/gm, as determined
by water adsorption, and a bulk density of about
0.5-1.0 g/ml . The catalyst support is preferably an
amorphous silica-alumina where the alumina is present
in amounts of less than about 30 wt%, preferably 5-30
wt%, more preferably 10-20 wt%. Also, the support may
contain small amounts, e.g., 20-30 wt%, of a binder,
e.g., alumina, silica, Group IVA metal oxides, and
various types of clays, magnesia, etc., preferably
alumina. The preparation of amorphous silica-alumina
microspheres has been described in Ryland, Lloyd B.,
Tamele, M .W., and Wilson, J.N., Cracking Catalysts,
Catalysis: volume VII, Ed. Paul H . Emmett, Reinhold
Publishing Corporation, New York, 1960, pp. 5-9. The
catalyst is prepared by co-impregnating the metals
from solutions onto the support, drying at 100-150 0C
, and calcining in air at 200-550 0C . The Group VIII
metal is present in amounts of about 15 wt% or less,
preferably 1-12 wt%, while the Group IB metal is
usually present in lesser amounts, e.g., 1:2 to about
1:20 ratio respecting the Group VIII metal. A typical
catalyst is shown below: Ni, wt% 2.5-3.5 Cu, wt%
0.25-0. 35 Al2 q3-Siq2 wt% 65-75 AI2O3 (binder) wt%
25-30 Surface Area 290-325 m2/gm Pore Volume (Hg)
0.35-0. 45 ml/gm Bulk Density 0.58-0. 68 g/ml The
hydroconversion conditions applied in such a
hydrocracking/hydroisomerisation step are those known
to be suitable in hydroisomerisation operations.
Suitableconditions, then, involve operating
temperatures in the range of from 275 to 450 0C ,
preferably 300 to 425 0C , a hydrogen partial pressure
in the range of from 10 to 250 bar, suitably 25 to 200
bar, a weight hourly space velocity (WHSV) in the
range of from 0.1 to 10 kg/l/h, preferably 0.2 to 5
kg/l/h, and a gas rate in the range of from 100 to
5,000 Nl/kg, preferably 500 to 3,000 Nl/kg. Suitably
the conditions are so chosen that the wax conversion
be preferably between 40 and 90 wt% and more
preferably between 60 and 90 wt%. In this context of
the present invention the wax content is measured
according to the following procedure. 1 weight part of
the to be measured oil fraction is diluted with 4
parts of a (50/50 vol/vol) mixture of methyl ethyl
ketone and toluene, which is subsequently cooled to
-27 0C in a refrigerator. The mixture is subsequently
filtered at -27 0C . The wax is removed from the
filter and weighed. The optionally partly isomerised
paraffinic wax is subjected in step (ii) to a
catalytic dewaxing/ isomerisation step. A combined
hydrocracking/ hydroisomerisation and dewaxing process
may be performed in series flow wherein the effluent
of the first step is directly subjected to the
dewaxing process. In another embodiment the lower
boiling fractions, suitably the boiling fractions that
boil in the middle distillate range and below are
first separated from the effluent before performing
the dewaxing step. In another embodiment also the
light base oil precursor fractions are separated from
the effluent before performing the dewaxing step. The
effective cutpoint of such a separation is suitably in
the range of from 400 to 550 0C . The effective
cutpoint is the temperature above which at least at
least 85% by weight and preferably at least 90% by
weight, of the hydrocarbons present in thisheavy
fraction has its boiling point. This separation or
fractionation can be achieved by techniques known in
the art, such as atmospheric and vacuum distillation
or vacuum flashing. In step (ii) the waxy feed is
subjected to a catalytic dewaxing treatment. In such
process step the feed is contacted with a suitable
catalyst under catalytic dewaxing conditions. The
process conditions applied when using such catalysts
are preferably chosen that the resulting base oil feed
has a pour point being substantially lower than its
cloud point. The dewaxing catalyst which may be
applied in step (ii) suitably comprises a molecular
sieve and optionally in combination with a metal
having a hydrogenation function, such as the Group
VIII metals. Molecular sieves, and more suitably
molecular sieves having a pore diameter of between
0.35 and 0.8 nm have shown a good catalytic ability to
reduce the pour point of the wax feed. Suitable
zeolites are mordenite, beta, ZSM-5, ZSM-12, ZSM-22,
ZSM-23, SSZ-32, ZSM-35 and ZSM-48 or combinations of
said zeolites. Another preferred group of molecular
sieves are the silica-aluminaphosphate (SAPO)
materials of which SAPO-Il is most preferred as for
example described in US-A-4859311 . The other
molecular sieves are preferably used in combination
with an added Group VIII metal. Suitable Group VIII
metals are nickel, cobalt, platinum and palladium.
Examples of possible combinations are Pt/ZSM-35,
Ni/ZSM-5, Pt/ZSM-23, Pd/ZSM-23, Pt/ZSM-48 and
Pt/SAPO-11 or stacked configurations of Pt/zeolite
beta and Pt/ZSM-23, Pt/zeolite beta and Pt/ZSM-48 or
Pt/zeolite beta and Pt/ZSM-22. Further details and
examples of suitable molecular sieves and dewaxing
conditions are for example described in WO-A-9718278,
US-A-4343692, US-A-5053373, US-A-5252527,
US-A-20040065581, US-A-4574043 and EP-A-1029029 .The
dewaxing catalyst suitably also comprises a binder.
The binder can be a synthetic or naturally occurring
(inorganic) substance, for example clay, silica and/or
metal oxides. Natural occurring clays are for example
of the montmorillonite and kaolin families. The binder
is preferably a porous binder material, for example a
refractory oxide of which examples are: alumina,
silica-alumina, silica-magnesia, silicazirconia,
silica-thoria, silica-beryllia, silica-titania as well
as ternary compositions for example silicaalumina-
thoria, silica-alumina-zirconia,
silica-aluminamagnesia and silica-magnesia-zirconia.
More preferably a low acidity refractory oxide binder
material, which is essentially free of alumina, is
used. Examples of these binder materials are silica,
zirconia, titanium dioxide, germanium dioxide, boria
and mixtures of two or more of these of which examples
are listed above. The most preferred binder is silica.
A preferred class of dewaxing catalysts comprise
intermediate zeolite crystallites as described above
and a low acidity refractory oxide binder material
which is essentially free of alumina as described
above, wherein the surface of the aluminosilicate
zeolite crystallites has been modified by subjecting
the aluminosilicate zeolite crystallites to a surface
dealumination treatment. A preferred dealumination
treatment is by contacting an extrudate of the binder
and the zeolite with an aqueous solution of a
fluorosilicate salt as described in for example
US-A-5157191 or WO-A-0029511 . Examples of suitable
dewaxing catalysts as described above are silica bound
and dealuminated Pt/ZSM-5, silica bound and
dealuminated Pt/ZSM-35 as for example described in
WO-A-0029511 and EP-B-832171. The dewaxing conditions
in step (ii) typically involve operating temperatures
in the range of from 200to 500 0 C , suitably from 250
to 400 0C . Preferably the temperature is between 300
and 330 0C . The hydrogen pressures in the range of
from 10 to 200 bar, preferably from 40 to 70 bar,
weight hourly space velocities (WHSV) in the range of
from 0.1 to 10 kg of oil per litre of catalyst per
hour (kg/l/hr), suitably from 0.1 to 5 kg/l/hr, more
suitably from 0.1 to 3 kg/l/hr and hydrogen to oil
ratios in the range of from 100 to 2,000 litres of
hydrogen per litre of oil. From the effluent of step
(ii) lower boiling fractions are suitably separating
in step (iii) to obtain a distillation residue as the
base oil feed having the properties as described
above.C L A I M S 1 . Process for reducing the cloud
point of a base oil feed having a kinematic viscosity
at 100 0C of greater than 10 cSt by separating the
molecules inferring the high cloud point from the base
oil by (a) depositing said molecules on one side of a
cooled surface, (b) obtaining a base oil having a
reduced cloud point and (c) melting the deposited
molecules and separating the melted molecules from the
surface and reusing said surface to perform step (a) .
2 . Process according to claim 1 , wherein the
temperature of the surface is between the cloud point
and the pour point of the base oil feed. 3 . Process
according to claim 2 , wherein the surface is cooled
at the other side of the surface by a cooling medium.
4 . Process according to any one of claims 1-3,
wherein the surface comprises a substantially vertical
oriented tube or arrangement of tubes at which inner
side of the tube or tubes the base oil feed is allowed
to flow and wherein outside of the tube a the cooling
medium flows. 5 . Process according to any one of
claims 1-4, wherein the base oil has a cloud point
greater than 20 0 C , a saturates content of greater
than 97 wt%, a kinematic viscosity at 100 0C of
greater than 12 cSt, a sulphur content of less than 50
ppm and a viscosity index of greater than 130. 6 .
Process according to any one of claims 1-5, wherein
the base oil feed is prepared from carbon monoxide and
hydrogen by (i) contacting carbon monoxide and
hydrogen with a hydrocarbon synthesis catalyst at
elevated temperatureand pressure to prepare a
substantially paraffinic hydrocarbon wax; and (ii)
subjecting the paraffinic wax, optionally after
performing a hydrocracking/hydroisomerisation step, to
a pour point reducing treatment by means of catalytic
dewaxing/isomerisation and (iii) isolating by means of
distillation a distillation bottoms fraction as the
heavy base oil. 


