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(54) Title: 2-ANILINE-4-ARYL SUBSTITUTED THIAZOLE DERIVATIVES

v (57) Abstract:

S
LJ:)_NH—'Q )

HO-C, ¢alkyl-,

This invention concerns the use of a compound of formula (I),
a N-oxide, a pharmaceutically acceptable addition salt, a quaternary amine and a
stereochemically isomeric form thereof, wherein Z is hydrogen, halo, C,¢alkyl, Het,
cyano-Cy galkyl-,
C,.6alkyl-C(=0)-NH-C, galkyl-,

amino-C(=0)-C, galkyl-,  formylamino-C, ¢alkyl-,
mono- or di(C, ¢alkyl)amino-C(=0)-C, g¢alkyl-,

phenyl-C, ¢alkyl-, or Hea—Cl_Galkyl—; Q is phenyl, pyridyl, benzofuranyl, 2,3-dihydro-benzofuranyl, pyrazolyl, isoxazolyl or
indazolyl wherein each of said ring systems is optionally being substituted with up to three substituents each independently
selected from halo, cyano, C,galkyl, C,¢alkyl -O-, Cygalkyl, Ar or polyhaloC,alkyl; L is phenyl, pyridyl, pyrimidazolyl,
8-Azapyrimidazolyl, pyridazinyl, imidazothiazolyl or furanyl wherein each of said ring systems may optionally be substituted
with one or two or more substituents, each substituent independently being selected from halo, hydroxy, amino, cyano, C, salkyl
or C,¢alkyl-O-; Het represents morpholinyl; pyrazolyl or imidazolyl, Het represents morpholinyl, pyrazolyl or imidazolyl,
Ar represents phenyl optionally substituted with halo, C,alkyl, C,¢alkyl-O- or polyhaloC, ¢alkyl; for the manufacture of a
medicament for the prevention or the treatment or prophylaxis of psychotic disorders, intellectual impairment disorders or diseases
or conditions in which modulation of the o7 nicotinic receptor is beneficial.
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2-ANILINE-4-ARYL SUBSTITUTED THIAZOLE DERIVATIVES

The present invention relates to compounds or pharmaceutically-acceptable salts
thereof, processes for preparing them, pharmaceutical compositions containing them
and their use in therapy. The invention particularly relates to positive modulators of
nicotinic acetylcholine receptors, such positive modulator having the capability to

increase the efficacy of nicotinic receptor agonists.

BACKGROUND OF THE INVENTION

Cholinergic receptors normally bind the endogenous neurotransmitter acetylcholine
(ACh), thereby triggering the opening of ion channels. ACh receptors in the
mammalian central nervous system can be divided into muscarinic (mnAChR) and
nicotinic (nAChR) subtypes based on the agonist activities of muscarine and nicotine,
respectively. The nicotinic acetylcholine receptors are ligand-gated ion-channels -
containing five subunits. Members of the nAChR subunit gene family have been
divided into two groups based on their amino acid sequences; one group containing so-
called (3 subunits, and a second group containing a subunits. Three kinds of a subunits,
o7, a8 and a9, have been shown to form functional receptors when expressed alone

and thus are presumed to form homooligomeric pentameric receptors.

An allosteric transition state model of the nAChR has been developed that involves at
least a resting state, an activated state and a "desensitized" closed channel state, a
process by which receptors become insensitive to the agonist. Different nAChR ligands
can stabilize the conformational state of a receptor to which they preferentially bind.
For example, the agonists ACh and (-) -nicotine respectively stabilize the active and

desensitized states.

Changes of the activity of nicotinic receptors has been implicated in a number of
diseases. Some of these, for example myasthenia gravis and ADNFLE (autosomal
dominant nocturnal front lobe epilepsy) are associated with reductions in the activity of
nicotinic transmission either because of a decrease in receptor number or increased

desensitization.

Reductions in nicotinic receptors have also been hypothesized to mediate cognitive

deficits seen in diseases such as Alzheimer's disease and schizophrenia.



17 Sep 2010

2006290814

10

15

20

25

30

35

2.

The effects of nicotine from tobacco are also mediated by nicotinic receptors. and since
the effect of nicotine is to stabilize receptors in a desensitized state, an increased

activity of nicotinic receptors may reduce the desire to smoke.

Compounds which bind nAChRs have been suggested for the treatment of a range of
clinical psychiatric and neurological disorders involving cognitive deficits in attention,
alertness, and memory. These may include those that may benefit from selective
enhancement in cholinergic transmission such as attention deficit, chronic psychotic
disorders, jetlag, selected pain syndromes, and smoking cessation; and those thought to
involve reduced cholinergic function such as, neurodegenerative disorders, central
inflammatory or autoimmune diseases, brain trauma and cerebral vascular disease.
Modulation of a7 nicotinic receptor activity is expected to be beneficial in a number of
diseases including Alzheimer’s disease, Mild Cognitive Impairment (MCI) and related
syndromes, Lewy Body Dementia, vascular dementia, Multiple Sclerosis, post-
encephalitic dementias, Parkinson’s disease, Huntington’s disease, Attention Deficit
Hyperactivity Disorder (ADHD), schizophrenia, bipolar mood disorder, schizoaffective
disorder, Tourette’s syndrome, and brain trauma.

However, treatment with nicotinic receptor agonists which act at the same site as ACh
is problematic because ACh not only activates, but also blocks receptor activity through
processes which include desensitization and uncompetitive blockade. Furthermore,
prolonged activation appears to induce a long-lasting inactivation. Therefore, agonists

of ACh can be expected to reduce activity as well as enhance it.

At nicotinic receptors in general, and of particular note at the o.7-nicotinic receptor,

desensitization limits the duration of action of an applied agonist.

Any discussion of the prior art throughout the specification should in no way be
considered as an admission that such prior art is widely known or forms part of
common general knowledge in the field.

It is an object of the present invention to overcome or ameliorate at least one of the

disadvantages of the prior art, or to provide a useful alternative.

DESCRIPTION OF THE INVENTION

We have surprisingly found that certain compounds can increase the efficacy of
agonists at nicotinic acetylcholine receptors(nAChR). Compounds having this type of
action (hereinafter referred to as "positive modulators") are likely to be particularly
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useful for treatment of conditions associated with reductions in nicotinic transmission.
In a therapeutic setting such compounds could restore normal interneuronal
communication without affecting the temporal profile of activation. In addition,

positive modulators are not expected to produce long-term inactivation of receptors as

may occur at prolonged application of agonists.
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Positive nAChR modulators of the present invention useful for treatment or prophylaxis
of psychotic disorders, intellectual impairment disorders or diseases or conditions in
which modulation of the o7 nicotinic receptor is beneficial, in particular for the
treatment of a range of disorders that may benefit from selective enhancement in
cholinergic transmission such as learning deficit, cognition deficit, attention deficit,
chronic psychotic disorders. jetlag. selected pain syndromes, smoking cessation or
memory loss, more in particular for the treatment of diseases in which modulation of
the o7 nicotinic receptor is beneficial, including Mild Cognitive Impairment and
related syndromes, vascular dementia, post-encephalitic dementia, Attention deficit
Hyperactivity, anxiety, schizophrenia, mania, manic depression, jetlag, bipola mood

disorder and schizoaffective disorder.

The present invention concerns 2-aniline-4-aryl thiazole derivatives having positive
modulator properties, in particular increasing the efficacy of agonists at the o7
nicotinic receptor. The invention further relates to methods for their preparation and
pharmaceutical compositions comprising them. The invention also relates to the use of
2-amino-4,5-trisubstituted thiazole derivatives for the manufacture of a medicament for
the treatment or prophylaxis of psychotic disorders, intellectual impairment disorders or
diseases or conditions in which modulation of the o7 nicotinic receptor is beneficial, in
particular in the treatment of a range of disorders involving reduced cholinergic
function that may benefit from selective enhancement in cholinergic transmission such
as learning deficit, cognition deficit, attention deficit or memory loss. In particular in
the treatment of Mild Coginitive Impairment, Attention Deficit Hyperactivity Disorder,
anxiety, schizophrenia, mania, manic depression or other neurological, degenerative
disorders in which there is a loss of cholinergic function, including loss of cholinergic
synapses, including jetlag, nicotine addiction and pain. More in particular for the
treatment of diseases in which modulation of the o7 nicotinic receptor is beneficial,
including Mild Cognitive Impairment and related syndromes, vascular dementia, post-
encephalitic dementia, Attention deficit Hyperactivity, anxiety, schizophrenia, mania,
manic depression, jetlag, bipolar mood disorder and schizoaffective disorder.

WO 01/64674 describes 2,4-disubstituted thiazole derivatives as cytokine inhibitors, in
particular as TNF-o and/or IL-12 inhibitors.

WO 03/015773 describes 2-amino-4,5-trisubstituted thiazole derivatives as cytokine
inhibitors, in particular as TNF-at and/or IL-12 inhibitors.
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US patents US 6,187,797; US 6,569,874; US patent application US 2004/073029 and
PCT publication WO 98/28282 provide phenylthiazoles as factor Xa inhibitors useful
as anticoagulant agents for treatment and prevention of thromboembolic disorders.

US patent application US 2004/0254236 provides aminoaryl substituted S membered
heterocyclic compounds including thiazoles as cytokine inhibitors, in particular P38
inhibitors and their use as anti-inflammatory compounds.

European patent EP 0 267 986 provides 2-amino-4-phenyl-5-thiazoleethanols, as
diuretics.

WO 96/03392 provides substituted thiazoles as anti-inflammatory agents that act by
inhibiting enzymes in the arachidonic acid / prostaglandin pathway, in particular
inhibiting the cyclooxygenase COX-2.

PCT publication W099/21555 provides thiazoles as selective adenosine A3 receptor
antagonists and their use as prophylactic and therapeutic agent for asthma, allergosis or
inflammation.

PCT publication WO2004/110350 provides thiazoles with a pheny! substituted
NH-group in position 2 as modulators of A} that act as BACE inhibitors, and which are
accordingly useful in the treatment of amyloidoses.

The compounds of the present invention are distinguishable from the prior art because
of their structure and their pharmacological activity as positive modulators of the a7
nicotinic acetylcholine receptor.

The present invention relates to the use of a compound for the manufacture of a
medicament for the prevention or the treatment or prophylaxis of psychotic disorders,
intellectual impairment disorders or diseases or conditions in which modulation of the
a7 nicotinic receptor is beneficial, wherein the compound is a compound of formula

z
S
Ll/:/)—NH—Q (l)

a N-oxide, a pharmaceutically acceptable addition salt, a quaternary amine and a
stereochemically isomeric form thereof,
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Cy.scycloalkyl-C(=0)-; Cyealkyl-C(=0)-; C alkyl-O-C(=0)-; Ar'; Het';
RUR'N-C(=0)-; Ar’-C(=0)-NH-; Het’-C(=0)-NH-; C.¢cycloalkyl-C(=0)-NH-;
Ci.6alkyl-C(=0)-NH-; HO-C, salkyl-; cyano-C, galkyl-; amino-C,.salkyl-:
formylamino-C, salkyl-; mono -or di(C.salkyl)amino-C; ¢alkyl-;
C,6alkyl-S(=0):-NH-C, salkyl; C,¢alkyl-O-C(=0)-NH-C, ¢alkyl;
R*R'N-C(=0)-C, salkyl-; C|alkyl-O-C(=0)-C,salkyl-; C; salkyl-S(=0),-C, salkyl-;
Ar- $(=0),-Cy salkyl-; Het’- $(=0),-C,salkyl-; Ar*-C_salkyl-;

Het4—C|_Oalkyl—; Cj.salkyl-C(=0)-NH-C, salkyl-; ArS—C(=O)—N H-C,_¢alkyl-;
Het’-C(=0)-NH-C salkyl-; Cs.4cycloalkyl-C(=0)-NH-C, galkyl-;
C,.6alkyl-O-C,.salkyl-; polyhaloC, salkyl-O-C, salkyl-; or amino-C,.salkyl-
substituted with C,_salkyl substituted piperidinyl;

Q is phenyl, pyridyl, pyrimidinyl, pyrazinyl, pyrazolyl, pyrrolyl, thienyl, furanyl,

benzthiazolyl, 2,3-dihydro-benzofuranyl, benzofuranyl benzoxazolyl,
benzimidazolyl, indazolyl, oxazolyl, thiazolyl, isoxazolyl, isothiazolyl, imidazolyl,
oxadiazolyl, pyridazinyl, triazolyl, thiadiazolyl or pyrimidazolyl, each of said rings
optionally being substituted with up to three substituents each independently
selected from halo; hydroxy; cyano; Cy.salkyl; Cy.salkyl-O-; C; ealkylthio; C_ealkyl-
O-C(=0)-; polyhaloC, salkyl; polyhaloC,_salkyl-O-, amino, mono -or
di(C,.¢alkyl)amino, formylamino, C,.salkyl-C(=O)-NH- or Ar;

L is phenyl, piperidinyl, pyrimidinyl, pyrazolyl, triazolyl, pyridyl, pyrimidazolyl,

8-Azapyrimidazolyl, pyridazinyl, imidazothiazolyl, benzodioxolyl, furanyl or
1,4-benzodioxanyl wherein each of said ring systems may optionally be substituted
with one or two or more substituents, each substituent independently being selected
from halo; hydroxy; amino; cyano; mono-or di(C;.salkyl)amino; C,¢alkyl; HO-
Cealkyl- ; amino-Cj ealkyl-; HO-C(=0) -C,_salkyl-; polyhaloC; salkyl;

polyhaloC, salkyl-O- ; C .salkyl-O-; C,salkylthio; C;_¢alkyl-O-C(=0)-; amino-
C(=0)-;

phenyl-C, salkyl-O-C(=0)-or C, alkyl-C(=0)-NH-; or L represents Cj_salkyl,
C,.¢alkyl-O-C,alkylor Cs¢cycloalkyl wherein said C;¢alkyl, C;.cycloalkyl or
C,.6alkyl-O-C¢alkyl is optionally substituted with one or where possible two or

more halo substituents;

Ar represents phenyl optionally substituted one or where possible two, three or more

substituents each independently selected from halo, hydroxy, cyano, Cy.salkyl,
C1.6alkyl-O-, C,.salkylthio, C,.alkyl-O-C(=0)-, polyhaloC,.salkyl-O- or
polyhaloC calkyl;
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Ar' represents phenyl optionally substituted one or where possible two, three or more
substituents each independently selected from halo, hydroxy, cyano, C;.salkyl,
Cy.6alkyl-O-, Cygalkylthio, Cygalkyl-O-C(=0)-, polyhaloC,_salkyl-O- or
polyhaloC.¢alkyl;

Al represents phenyl optionally substituted one or where possible two, three or more
substituents each independently selected from halo, hydroxy, cyano, C,_salkyl,
Ci.ealkyl-O-, Cgalkylthio, C, ¢alkyl-O-C(=0)- , polyhaloC.alkyl-O- or
polyhaloC,_salkyl;

Ar represents phenyl optionally substituted one or where possible two, three or more
substituents each independently selected from halo, hydroxy, cyano, Cy.salkyl,
Cy.ealkyl-O-, Cealkylthio, C, salkyl-O-C(=0)- , polyhaloC.galkyl-O- or
polyhaloC, salkyl;

Ar? represents phenyl optionally substituted one or where possible two, three or more
substituents each independently selected from halo, hydroxy, cyano, C.salkyl,
Cy.6alkyl-O-, Cealkylthio, C.salkyl-O-C(=0)-, polyhaloC; salkyl-O- or
polyhaloC,_alkyl;

Ar’ and Ar® each independently represents phenyl optionally substituted one or where
possible two, three or more substituents each independently selected from halo,
hydroxy, cyano, Cj.alkyl, Cialkyl-O-, Cysalkylthio, C,¢alkyl-O-C(=0)-,
polyhaloC,_.alkyl-O- or polyhaloC;.salkyl;

Het' represents piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl, imidazolyl,
oxazolyl, oxadiazolyl, thiazolyl, isoxazolyl, isothiazolyl, thiomorpholinyl or
pyrazolyl wherein each of said ring systems may optionally be substituted with up to
3 substituents, each substituent independently being selected from halo, hydroxy,
amino, cyano or C¢alkyl;

Het’ represents piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl, imidazolyl,
oxazolyl, oxadiazolyl, thiazolyl, isoxazolyl, isothiazolyl, thiomorpholinyl or
pyrazolyl wherein each of said ring systems may optionally be substituted with up to
3 substituents, each substituent independently being selected from halo, hydroxy,
amino, cyano or C;galkyl;

Het’ represents piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl, imidazolyl,
oxazolyl, oxadiazolyl, thiazolyl, isoxazolyl, isothiazolyl, thiomorpholinyl or
pyrazolyl wherein each of said ring systems may optionally be substituted with up to
3 substituents, each substituent independently being selected from halo, hydroxy,
amino, cyano or Cealkyl;

Het* represents piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl, imidazolyl,
oxazolyl, oxadiazolyl, thiazolyl, isoxazolyl, isothiazolyl, thiomorpholinyl or

pyrazolyl wherein each of said ring systems may optionally be substituted with up to
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3 substituents, each substituent independently being selected from halo, hydroxy,
amino, cyano or C,galkyl;

Het’ and Het® each independently represents piperidinyl, piperazinyl, pyridyl,
pyrrolidinyl, morpholinyl, imidazolyl, oxazolyl, oxadiazolyl, thiazolyl, isoxazolyl,
isothiazolyl, thiomorpholinyl or pyrazolyl wherein each of said ring systems may
optionally be substituted with up to 3 substituents, each substituent independently
being selected from halo, hydroxy, amino, cyano or Calkyl;

R" and R each independently represent hydrogen, C,alkyl, Ar®, Het®, Cycycloalkyl,
Calkyl-O-C4alkyl or R* and R" taken together with the N atom to which they are
attached form a S or 6 membered heterocycle selected from pyrrolidinyl, piperidinyl,
thiomorpholinyl and morpholinyl wherein each of said ring systems may optionally
be substituted with up to 3 substituents, each substituent independently being
selected from halo, hydroxy, amino, cyano or C;alkyl;

R* and R? each independently represent hydrogen, C,alkyl, Ar®, Het®, C3cycloalkyl,
Ci6alkyl-O-C,alkyl or R* and R’ taken together with the N atom to which they are
attached form a S or 6 membered heterocycle selected from pyrrolidinyl, piperidinyl,
thiomorpholinyl and morpholinyl wherein each of said ring systems may optionally
be substituted with up to 3 substituents, each substituent independently being

selected from halo, hydroxy, amino, cyano or Calkyl.

In particular use is for the treatment of cognitive deficits seen in diseases such as
Alzheimer's diseases and schizophrenia, more in particular in the treatment of MCI,
ADHD, anxiety, schizophrenia, mania, manic depression or other neurological or
psychiatric disorders in which there is loss of cholinergic function, including loss of

cholinergic synapses, including jetlag, nicotine addiction and pain.

The present invention also relates to a compound of formula
z

1
P Vet
R A N \ /
F

|
)
a pharmaceutically acceptable addition salt, or a stereochemically isomeric form
thereof, wherein
nis0, 1,2, 3 or4;
mis0, 1, 2,3 or4,
R' each independently represents halo; hydroxy; cyano; Csalkyl; C,4alkyl-O-;
Ci.salkylthio; C,.alkyl-O-C(=0)-; polyhaloC, salkyl-O- or polyhaloC, calkyl-;
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R? each independently represents halo; hydroxy; amino; cyano; mono-or
di(C, salkyl)amino; C,alkyl; HO-C, salkyl-; amino-C,salkyl-; HO-C(=O) -
Ciealkyl-; polyhaloC,salkyl; C,alkyl-O-; C,ealkylthio; C)salkyl-O-C(=0)-;
amino-C(=0)- ; polyhaloC, salkyl-O- or C,salkyl-C(=0)-NH-;

Zis Het'; Cisalkyloxy-C(=0)-; HO-C,4alkyl-, Calkyl-C(=0)-NH- C,salkyl-;
Csecycloalkyl-C(=0)-NH-C, 4alkyl-; cyano-C,4alkyl-; formylamino-C,4alkyl-;

Het4-C|4alkyl-; Ar4-C14alkyl-; R*RN-C(=0)-C, salkyl-; halo; R"R"N-C(=0)-;
Ci6alkyl-O-C, salkyl or Z represents Calkyloxy-C(=0)-C,4alkyl-;

Het' represents morpholinyl, thiomorpholinyl, imidazolyl, pyrrolidinyl or pyrazolyl;

Het* represents morpholinyl, thiomorpholinyl, imidazolyl, pyrrolidinyl or pyrazolyl;

Het® represents pyridyl;

Ar* represents phenyl optionally substituted with halo, C,salkyl, Calkyloxy,
polyhaloC, salkyloxy or polyhaloC, calkyl,

R* and R’ each independently represent hydrogen, C)¢alkyl or R* and R” taken together
with the N atom to which they are attached form a 5 or 6 membered heterocycle
selected from pyrrolidinyl, thiomorpholinyl, piperidinyl or morpholinyl;

R* and R" each independently represent hydrogen, C,salkyl or Het® or R* and R" taken
together with the N atom to which they are attached form a 5 or 6 membered
heterocycle selected from pyrrolidinyl, thiomorpholinyl, piperidinyl or morpholinyl;

provided that ;

- Z is other than ethoxycarbonyl-;

- the compound is other than 4-phenyl-2-(phenylamino)-5-thiazoleacetonitrile
(406470-24-4]; 5-[2-(4-morpholinyl)ethyl]-N,4-diphenyl-2-Thiazolamine
[754921-77-2]; 5-Thiazolepropanoic acid, 2-[(4-bromophenyl)amino]-4-(4-
methoxyphenyl)-, methyl ester (9Cl) [571149-21-8]; 5-Thiazolepropanoic
acid, 2-[(4-chlorophenyl)amino]-4-(4-methoxyphenyl)-, methyl ester (9Cl)
[406471-23-6]; S-Thiazolepropanoic acid, 4-(4-methoxyphenyl)-2-[(4-
methoxyphenyl)amino]-, methyl ester (9Cl) [406469-54-3];
5-Thiazolepropanoic acid, 4-(4-methoxyphenyl)-2-[(2,3,4-
trifluorophenyl)amino]-, methyl ester (9Cl) [402768-12-1];
5-Thiazolepropanoic acid, 4-(4-methoxyphenyl)-2-(phenylamino)-, methyl
ester (9Cl) [370840-06-5]; S-Thiazoleethanol, 4-(4-chlorophenyl)-2-
(phenylamino)- (9Cl) [117612-81-4] or 4-(4-fluorophenyl)-5-[2-(4-
morpholinyl)ethyl]-N-phenyl-2-Thiazolamine [773792-81-7].

As well as to use of a compound of formula (I’) for the manufacture of a medicament
for the prevention or the treatment or prophylaxis of psychotic disorders, intellectual
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impairment disorders or diseases or conditions in which modulation of the a7 nicotinic
receptor is beneficial, in particular in the treatment of cognitive deficits seen in diseases
such as Alzheimer’s diseaes and schizophrenia, more in particular in the treatment of
Mild Coginitive Impairment, Attention Deficit Hyperactivity Disorder, anxiety,
schizophrenia, mania, manic depression or other neurological, degenerative disorders in
which there is a loss of cholinergic function, including loss of cholinergic synapses,
including jetlag, nicotine addiction and pain. Even more in particular for the treatment
of diseases in which modulation of the a7 nicotinic receptor is beneficial, including
Mild Cognitive Impairment and related syndromes, vascular dementia, post-
encephalitic dementia, Attention deficit Hyperactivity, anxiety, schizophrenia, mania,

manic depression, jetlag, bipolar mood disorder and schizoaffective disorder.

This invention also provides the compounds of formula
z

TS e = Ry,
®?), @ N/)/ \@
N

("

a pharmaceutically acceptable addition salt, or a stereochemically isomeric form
thereof, wherein

nis0, 1,2, 3 or4;

mis 0, 1, 2,3 or 4,

R' each independently represents halo; hydroxy; C).ealkyl; C.salkyloxy; C,.alkylthio;
Cisalkyloxycarbonyl; polyhaloC,_salkyl-O- or polyhaloC, alkyl;

R? each independently represents halo; hydroxy; amino; cyano; mono-or
di(Cisalkyl)amino; C,salkyl; HO-Csalkyl-; amino-C,alkyl-; HO-C(=0)-
Cisalkyl-; polyhaloC,salkyl; C,4alkyl-O-; C,salkylthio; C,salkyl-O-C(=0)-;
aminocarbonyl; polyhaloC,salkyl-O- or C, ¢alkyl-C(=0)-NH-;

Z is Het'; C) galkyloxy-C(=0)-; HO-C,4alkyl-; Ci.6alkyl-C(=0)-NH-C, 4alkyl-;
Ciscycloalkyl-C(=0)-NH- C,4alkyl-; cyano-C,4alkyl-; formylamino-C, salkyl-;
Het*-Cj4alkyl-; Ar'-C) 4alkyl-; R'R'N-C(=0)-C, 4alkyl-; halo; haloC, salkyl;
Cisalkyl; Cyalkyl-O-C)alkyl; mono- or di(C,salkyl)amino-C, salkyl;
Calkyl-O-C(=0)-NH-C, salkyl; C,.salkyl-S(=0),-NH-C, salkyl;
Het’-C(=0)-NH-C 1-salkyl; Ar -C(=0)-NH-C,alkyl or Z represents
Cisalkyloxy-C(=0)-C,4alkyl-; in particular Z is Het';
Cisalkyl-C(=0)-NH-C,4alkyl-; Cscycloalkyl-C(=0)-NH-C, 4alkyl-;
cyano-C,4alkyl-; formylamino-C) salkyl-; Het*-C) salkyl-; Ar*-C,alkyl-; R*R’N-
C(=0)-C,4alkyl-; Cisalkyl-O-C) salkyl; Cy.¢alkyl-O-C(=0)-NH-C,salkyl;
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C)6alkyl-S(=0);-NH-C, galkyl; Het’-C(=0)-NH-C, salkyl;

Ar’-C(=0)-NH-C 1salkyl or Z represents C,¢alkyloxy-C(=0)-C;4alkyl-;
Het' represents morpholinyl, thiomorpholinyl, imidazolyl, pyrrolidinyl or pyrazolyl;
Het* represents morpholinyl, thiomorpholinyl, imidazolyl, pyrrolidinyl or pyrazolyl;

This invention also provides a compound of formula
Z

LJ:;/NH \@ LOW

()

a pharmaceutically acceptable addition salt or a stereochemically isomeric form
thereof, wherein

mis 0, 1, 2, 3 or 4; in particular mis 0, 1 or 2;

R' each independently represents halo; hydroxy; C,.salkyl; C,salkyloxy; C, salkylthio;
C6alkyloxycarbonyl; polyhaloC,¢alkyl-O- or polyhaloCalkyl; in particular R
each independently represents represents halo; C;salkyloxy- or polyhaloC,salkyl;
more in particular R' each independently represents chloro, methoxy or
trifluoromethyl;

Z is Cyealkyloxy-C(=0)-; HO-C,4alkyl; C,alkyl-C(=0)-; Cs.scycloalkyl-C(=0)- or
Cisalkyloxy-C(=0)-C,salkyl; in particular Z is C;.salkyloxy-C(=0)-; HO-C, salkyl
or Cyealkyl-C(=0O)-; more in particular Z is ethoxycarbonyl; methoxycarbonyl,
HO-methyl; or methyl-C(=0)-; and

L is Cisalkyl; C)6alkyl-O-C,salkyl or Cs4cycloalkyl wherein said C; ¢alkyl; C;.¢alkyl-
O-C,salkyl or Ciscycloalkyl is optionally substituted with one or where possible
two or more halo substituents; in particular L is methyl; propyl; isopropyl;

methoxymethyl; methoxethyl; difluoromethyl or trifluoromethyl
provided that the compound is other than
- Ethyl 2-[N-(3,5-di-tert.butyl-4-hydroxyphenyl)amino)-4-methylthiazole-
S-carboxylate
- [2-(3,5-di-tert. butyl-4-hydroxyphenylamino)-4-methylthiazol-5-
ylJmethanol
- [2-(2,4,6-trichlorophenylamino)-4-trifluoromethylthiazol-5-ylJmethanol

Methyl 2-[N-(4-chlorophenyl)amino]-4-methylthiazole-5-carboxylate.

As well as to the use of a compound of formula (I’*”) for the manufacture of a
medicament for the prevention or the treatment or prophylaxis of psychotic disorders,
intellectual impairment disorders or diseases or conditions in which modulation of the

a7 nicotinic receptor is beneficial, in particular in the treatment of cognitive deficits
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seen in diseases such as Alzheimer’s diseaes and schizophrenia, more in particular in
the treatment of MCI, ADHD, anxiety, schizophrenia, mania, manic depression or other

neurological or psychiatric disorders in which there is loss of cholinergic function,

including loss of cholinergic synapses, including jetlag, nicotine addiction and pain.
Even more in particular for the treatment of diseases in which modulation of the a7
nicotinic receptor is beneficial, including Mild Cognitive Impairment and related
syndromes, vascular dementia, post-encephalitic dementia, Attention deficit
Hyperactivity, anxiety, schizophrenia, mania, manic depression, jetlag, bipolar mood

disorder and schizoaffective disorder.

The invention also relates to use of a compound for the manufacture of a medicament
for the prevention or the treatment or prophylaxis of psychotic disorders, intellectual
impairment disorders or diseases or conditions in which modulation of the a7 nicotinic
receptor is beneficial, wherein the compound is a compound of formula (I) wherein;

Z is hydrogen, halo, C)salkyl, Het', HO-C,salkyl-, cyano-C,salkyl-, amino-C(=0)-
Cisalkyl-, formylamino-C,salkyl-, C,¢alkyl-C(=0)-NH-C, 4alkyl-, mono- or
di(C,alkyl)amino-C(=0)-C, salkyl-, phenyl-C, salkyl-, or Het“-Cu,alkyl-;

Q is phenyl, pyridyl, benzofuranyl, 2,3-dihydro-benzofuranyl, pyrazolyl, isoxazolyl
or indazolyl wherein each of said ring systems is optionally being substituted

with up to three substituents each independently selected from halo, cyano,
Cisalkyl, Csalkyl-O-, C,alkylthio, Ar or polyhaloC,salkyl;

L is phenyl, pyridyl, pyrimidazolyl, 8-Azapyrimidazolyl, pyridazinyl,
imidazothiazolyl or furanyl wherein each of said ring systems may optionally be
substituted with one or two or more substituents, each substituent independently
being selected from halo, hydroxy, amino, cyano, C,alkyl or Csalkyl-O-;

Het' represents morpholinyl; pyrazolyl or imidazolyl;

Het* represents morpholinyl, pyrazolyl or imidazoly]; .

Ar represents phenyl optionally substituted with halo, C,salkyl, .
Cisalkyl-O- or polyhaloC, salkyl.

Additionally the invention provides for a compound of formula (I’) wherein;
mis |, 2or3
nis0,1,2o0r3
Z is hydrogen, halo, C)alkyl-O-C(=0)-, R“"R*N-C(=0)-, HO-C,salkyl-, cyano-
Cisalkyl-, R*RYN-C(=0)-C, galkyl-, Het*-C, salkyl-, C,4alkyl-C(=0)-NH-C,.
salkyl-, Het’-C(=0)-NH-C, galkyl;
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R' each independently represents halo, C,¢alkyl, C,alkyl-O- or polyhaloC, salkyl;
in particular R' each independently represents fluoro, chloro, methyl, methoxy or
trifluvoromethyl;

R? each independently represents halo, C,alkyl, Csalkyl-O- or polyhaloC)alkyl;
in particular R? each independently represents fluoro, chloro, methyl, methoxy or
trifluoromethyl; even more particular R each independently represents fluoro,
chloro, or methoxy;

Het* represents morpholinyl

Het® represents pyridyl or isoxazolyl wherein said isoxazolyl is optionally
substituted with Cy.alkyl; in particular Het’ represents pyridyl or isoxazolyl
wherein said isoxazolyl is substituted with C,salkyl, in particular methyl

R" and R" each independently represents hydrogen or C,alkyl

R* and R’ each independently represent hydrogen, C,¢alkyl or C,alkyl-O-
Cisalkyl.

Further the invention provides for a compound of formula (I’’) wherein;

misl,2or3

nisQorl

Z is hydrogen, halo, C,salkyl-O-C(=0)-, R"R'N-C(=0)-, HO-C, 4alkyl-, cyano-
C)salkyl-, R*RYN-C(=0)-C; salkyl-, Het*-C, salkyl-, C,alkyl-C(=0)-NH-
C1salkyl-, Het’-C(=0)-NH-C, salkyl;

R' each independently represents halo, C,salkyl, C,salkyl-O- or polyhalo
C,.ealkyl; in particular R! each independently represents fluoro, chloro, methyl,
methoxy or trifluoromethyl;

R? each independently represents halo or C,salkyl; in particular R? each
independently represents fluoro, chloro or methyl; even more particular R* each
independently represents chloro, or methyl;

Het* represents morpholinyl

Het’ represents pyridyl or isoxazolyl wherein said isoxazolyl is optionally
substituted with Cyalkyl; in particular Het’ represents pyridyl or isoxazolyl
wherein said isoxazolyl is substituted with Calkyl, in particular methyl

R" and R each independently represents hydrogen or C,alkyl

R* and R’ each independently represent hydrogen, C)salkyl or C,alkyl-O-
Csalkyl. '

The invention also relates to a compound of formula (I) wherein Z is bromo,
hydroxymethyl, methyl-C(=0O)-NH-methyl-, morpholino-methyl-, cyanomethyl-,
aminocarbonyl-methyl-,
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methylaminocarbonyl-methyl-, dimethylaminocarbonyl-methyl-, benzyl, imidazolyl,
pyrazolyl or pyrrolidinyl-carbonyl-methyl-.

The invention also provides for a compound according to the present invention for use

as a medicine.

The invention further provides for use of a compound according to the invention for the
manufacture of a medicament for the prevention or the treatment or prophylaxis of
psychotic disorders, intellectual impairment disorders or diseases or conditions in

which modulation of the a7 nicotinic receptor is beneficial.

The invention provides for a pharmaceutical composition comprising a
pharmaceutically acceptable carrier and as active ingredient a therapeutically effective

amount of a compound according to the invention.

The invention relates to a process of preparing a pharmaceutical composition wherein a
pharmaceutically acceptable carrier is intimately mixed with a therapeutically effective

amount of a compound according to the invention.

The invention also relates to a product containing (a) a compound of formula (1), (I’),
(I’’) or (I’”’), and (b) a a7 nicotinic receptor agonist, as a combined preparation for
simultaneous, separate or sequential use in preventing or treating diseases in which
modulation of the a7 nicotinic receptor is beneficial. Further it relates to a product
containing (a) a compound of formula (1), (I'), (I’’) or (I"**), and (b) sedatives,
hypnotics, anxiolytics, antipsychotics, antianxiety agents, cyclopyrrolones,
imidazopyridines, pyrazolopyrimidines, minor tranquilizers, melatonin agonists and
antagonists, melatonergic agents, benzodiazepines, barbiturates, SHT-2 antagonists,
and the like, as a combined preparation for simultaneous, separate or sequential use in
preventing or treating diseases in which modulation of the a7 nicotinic receptor is
beneficial. Additionally a product containing (a) a compound of formula (I), (I'), (I"*)
or (I’’’), and (b) an anti-depressant or anti-anxiety agent, as a combined preparation for
simultaneous, separate or sequential use in preventing or treating diseases in which
modulation of the a7 nicotinic receptor is beneficial is provided.

The invention also relates to a method of prevention or the treatment or prophylaxis of
psychotic disorders, intellectual impairment disorders or diseases or conditions in
which modulation of the .7 nicotinic receptor is beneficial by administering to a
patient in need thereof a therapeutically effective amount of a compound of formula
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z
S
LJ:/)—N H—Q (|)

a N-oxide, a pharmaceutically acceptable addition salt, a quaternary amine and a

stereochemically isomeric form thereof,

wherein

Z is hydrogen, halo; cyano; C,.salkyl; haloC,salky!; polyhaloC, ¢alkyl-;

Csscycloalkyl-C(=0)-;C,6alkyl-C(=0)-; C,alkyl-O-C(=0)-; Ar': Het';
R“R'N-C(=0)-; Ar*-C(=0)-NH-; Het’-C(=0)-NH-; Ciscycloalkyl-C(=0)-NH-;
Cisalkyl-C(=0)-NH-; HO-C,salkyl-; cyano-C, salkyl-; amino-C,alkyl-;
formylamino-C, ¢alkyl-; mono -or di(C,alkyl)amino-C, salkyl-;
Ci6alkyl-S(=0),-NH-C, 4alkyl; C,alkyl-O-C(=0)-NH-C, alkyl;
R*R'N-C(=0)-C, 4alkyl-; C)6alkyl-O-C(=0)-C, ¢alkyl-; C,salkyl-S(=0),-
Cisalkyl-; Ar’- S(=0),-C, ¢alkyl-; Het’- S(=0),-C alkyl-; Ar*-C,salkyl-;
Het*-C, alkyl-; C,salkyl-C(=0)-NH-C, alkyl-; Ar’-C(=0)-NH-C,alkyl-;
Het’-C(=0)-NH-C salkyl-; Ci.scycloalkyl-C(=0)-NH-C, salkyl-;
Ci.6alkyl-O-C,salkyl-; polyhaloC,alkyl-O-C; salkyl-; or amino-C, calkyl-
substituted with C,salkyl substituted piperidinyl;

Q is phenyl, pyridyl, pyrimidinyl, pyrazinyl, pyrazolyl, pyrrolyl, thienyl, furanyl,

benzthiazolyl, 2,3-dihydro-benzo furanyl, benzofuranyl benzoxazolyl,
benzimidazolyl, indazolyl, oxazolyl, thiazolyl, isoxazolyl, isothiazolyl,
imidazolyl, oxadiazolyl, pyridazinyl, triazolyl, thiadiazolyl or pyrimidazolyl, each
of said rings optionally being substituted with up to three substituents each
independently selected from halo; hydroxy; cyano; C,salkyl; C,salkyl-O-;
Cisalkylthio; C,alkyl-O-C(=0)-; polyhaloC,.salkyl; polyhaloC, salkyl-O-,
amino, mono -or di(C,salkyl)amino, formylamino, C,¢alkyl-C(=0O)-NH- or Ar;

L is phenyl, piperidinyl, pyrimidinyl, pyrazolyl, triazolyl, pyridyl, pyrimidazoly],

8-Azapyrimidazolyl, pyridazinyl, imidazothiazolyl, benzodioxolyl,
1,4-benzodioxanyl, or furanyl wherein each of said ring systems may optionally
be substituted with one or two or more substituents, each substituent
independently being selected from halo; hydroxy; amino; cyano; mono-or
di(C,salkyl)amino; Cisalkyl; HO-C4alkyl- ; amino-C,ealkyl-; HO-C(=0) -
Cisalkyl-; polyhaloC,.salkyl; polyhaloC,salkyl-O- ; Cjsalkyl-O-; C)alkylthio;
Cisalkyl-O-C(=0)-; amino-C(=0)-;

phenyl-C, salkyl-O-C(=0)-or C,alkyl-C(=0)-NH-; or L represents C,alkyl,
Cisalkyl-O-C, salkylor C;¢cycloalkyl wherein said C;salkyl, Cs.¢cycloalkyl or
Cialkyl-O-C, 4alkyl is optionally substituted with one or where possible two or
more halo substituents;
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Ar represents phenyl optionally substituted one or where possible two, three or more
substituents each independently selected from halo, hydroxy, cyano, C,salkyl,
Cisalkyl-O-, C salkylthio, C,6alkyl-O-C(=0)-, polyhaloC,alkyl-O- or
polyhaloC, salkyl;

Ar' represents phenyl optionally substituted one or where possible two, three or
more substituents each independently selected from halo, hydroxy, cyano,
Ciealkyl, Cisalkyl-O-, Cjsalkylthio, Calkyl-O-C(=0)-, polyhaloC, salkyl-O-
or polyhaloC,salkyl;

Ar? represents phenyl optionally substituted one or where possible two, three or
more substituents each independently selected from halo, hydroxy, cyano,
Cisalkyl, Cysalkyl-O-, Cisalkylthio, Cialkyl-O-C(=0)- , polyhaloC, salkyl-O-
or polyhaloC,salkyl;

Ar’ represents phenyl optionally substituted one or where possible two, three or
more substituents each independently selected from halo, hydroxy, cyano,
Cisalkyl, C salkyl-O-, C,alkylthio, C,salkyl-O-C(=0)- , polyhaloC, 4alkyl-O-
or polyhaloC, salkyl;

Ar represents phenyl optionally substituted one or where possible two, three or
more substituents each independently selected from halo, hydroxy, cyano,
Cisalkyl, Csalkyl-O-, Calkylthio, C,salkyl-O-C(=0)-, polyhaloC, ¢alkyl-O-
or polyhaloC,salkyl;

Ar® and Ar® each independently represents phenyl optionally substituted one or
where possible two, three or more substituents each independently selected from
halo, hydroxy, cyano, C,salkyl, Cisalkyl-O-, C,salkylthio, Csalkyl-O-C(=0)-,
polyhaloC, salkyl-O- or polyhaloC,salkyl,

Het' represents piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl, imidazolyl,
oxazolyl, oxadiazolyl, thiazolyl, isoxazolyl, isothiazolyl, thiomorpholinyl or
pyrazolyl wherein each of said ring systems may optionally be substituted with
up to 3 substituents, each substituent independently being selected from halo,
hydroxy, amino, cyano or C,alkyl;

Het’ represents piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl, imidazolyl,
oxazolyl, oxadiazolyl, thiazolyl, isoxazolyl, isothiazolyl, thiomorpholinyl or
pyrazolyl wherein each of said ring systems may optionally be substituted with
up to 3 substituents, each substituent independently being selected from halo,
hydroxy, amino, cyano or C,alkyl;

Het® represents piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl, imidazolyl,
oxazolyl, oxadiazolyl, thiazolyl, isoxazolyl, isothiazolyl, thiomorpholinyl or
pyrazolyl wherein each of said ring systems may optionally be substituted with
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up to 3 substituents, each substituent independently being selected from halo,
hydroxy, amino, cyano or C,salkyl;

Het* represents piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl, imidazolyl,
oxazolyl, oxadiazolyl, thiazolyl, isoxazolyl, isothiazolyl, thiomorpholinyl or
pyrazolyl wherein each of said ring systems may optionally be substituted with
up to 3 substituents, each substituent independently being selected from halo,
hydroxy, amino, cyano or C,calkyl;

Het’ and Het® each independently represents piperidinyl, piperazinyl, pyridyl,
pyrrolidinyl, morpholinyl, imidazolyl, oxazolyl, oxadiazolyl, thiazolyl,
isoxazolyl, isothiazolyl, thiomorpholinyl or pyrazolyl wherein each of said ring
systems may optionally be substituted with up to 3 substituents, each substituent
independently being selected from halo, hydroxy, amino, cyano or C,salkyl,

R" and R each independently represent hydrogen, C,salkyl, Ar®, Het®,
Ciscycloalkyl, C,salkyl-O-C,alkyl or R" and R taken together with the N atom
to which they are attached form a 5 or 6 membered heterocycle selected from
pyrrolidinyl, piperidinyl, thiomorpholinyl and morpholinyl wherein each of said
ring systems may optionally be substituted with up to 3 substituents, each
substituent independently being selected from halo, hydroxy, amino, cyano or
Csalkyl;

R* and R’ each independently represent hydrogen, C,salkyl, Ar®, Het®,
Csscycloalkyl, Csalkyl-O-C)alkyl or R* and R” taken together with the N atom
to which they are attached form a 5 or 6 membered heterocycle selected from
pyrrolidinyl, piperidinyl, thiomorpholinyl and morpholinyl wherein each of said
ring systems may optionally be substituted with up to 3 substituents, each
substituent independently being selected from halo, hydroxy, amino, cyano or C,.
salkyl.

Additionally the invention relates to a method of prevention or the treatment or
prophylaxis of psychotic disorders, intellectual impairment disorders or diseases or
conditions in which modulation of the a7 nicotinic receptor is beneficial by
administering to a patient in need thereof a therapeutically effective amount of a
compound of formula (I) wherein;

Z is hydrogen, halo, Calkyl, Het', HO-C, salkyl-, cyano-C, 4alkyl-, amino-C(=0)-
Cisalkyl-, formylamino-C,alkyl-, C,salkyl-C(=0)-NH-C, calkyl-, mono- or
di(C)salkyl)amino-C(=0)-C, galkyl-, phenyl-C,.¢alkyl-, or Het*-C,¢alkyl-;

Q 1s phenyl, pyridyl, benzofuranyl, 2,3-dihydro-benzofuranyl, pyrazolyl, isoxazolyl
or indazolyl wherein each of said ring systems is optionally being substituted
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with up to three substituents each independently selected from halo, cyano,
Cialkyl, Cisalkyl-O-, Cj4alkylthio, Ar or polyhaloC,alkyl;
L is phenyl, pyridyl, pyrimidazolyl, 8-Azapyrimidazolyl, pyridazinyl,

imidazothiazolyl or furanyl wherein each of said ring systems may optionally be
substituted with one or two or more substituents, each substituent independently

being selected from halo, hydroxy, amino, cyano, C,salkyl or C,salkyl-O-;
Het' represents morpholinyl; pyrazolyl or imidazolyl,
Het* represents morpholinyl, pyrazolyl or imidazolyl,
Ar represents phenyl optionally substituted with halo, C,salkyl,

C6alkyl-O- or polyhaloC,salkyl.

The invention further relates to a method of prevention or the treatment or prophylaxis

of psychotic disorders, intellectual impairment disorders or diseases or conditions in
which modulation of the a7 nicotinic receptor is beneficial by administering to a
patient in need thereof a therapeutically effective amount of a compound as herein
described.

Unless the context clearly requires otherwise, throughout the description and the
claims, the words “comprise”, “comprising”, and the like are to be construed in an
inclusive sense as opposed to an exclusive or exhaustive sense; that is to say, in the

sense of “including, but not limited to”.

As used hereinabove or hereinafter Ci4alkyl as a group or part of a group defines
straight or branched chain saturated hydrocarbon radicals having from 1 to 4 carbon
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L

atoms such as methyl, ethyl, propyl, I-methylethyl, butyl; Csalkyl as a group or part
of a group defines straight or branched chain saturated hydrocarbon radicals having
from 1 to 6 carbon atoms such as the groups defined for C, salkyl and pentyl, hexyl,
2-methylbutyl and the like; C; (cycloalkyl is generic to cyclopropyl, cyclobutyl,

cyclopentyl and cyclohexyl.

The L or Q radical as described above for the compounds of formula (I) may be
attached to the remainder of the molecule of formula (I) through any ring carbon or
heteroatom as appropriate. For example, when Q is pyridyl, it may be 2-pyridyl,
3-pyridyl or 4-pyridyl.

Lines drawn into ring systems indicate that the bond may be attached to any suitable
ring atom. When the ring system is a bicyclic ring system, the bond may be attached to
any suitable ring atom of either of the two rings.

As used herein before, the term (=O) forms a carbonyl moiety when attached to a
carbon atom, a sulfoxide moiety when attached to a sulfur atom and a sulfonyl moiety
when two of said terms are attached to a sulfur atom.

The term halo is generic to fluoro, chloro, bromo and iodo. As used in the foregoing
and hereinafter, polyhaloC, _salkyl or polyhaloC,.salkyl as a group or part of a group is
defined as mono- or polyhalosubstituted C;.salkyl or C,.¢alkyl, 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 halogen atoms are attached to an alkyl group
within the definition of polyhaloC;.salkyl or polyhaloC, salkyl, they may be the same or
different.

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-thiadiazoly! 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 S-imidazolyl;
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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-1-yl, 1,2,4-triazol-3-yl, 1,2,4-triazol-5-yl, 1,3,4-triazol-
1-yl and 1,3,4-triazol-2-yl; when it is benzothiazolyl, it may be 2-benzothiazolyl,
4-benzothiazolyl, 5-benzothiazolyl, 6-benzothiazolyl and 7-benzothiazolyl.

When any variable occurs more than one time in any constituent, each definition is

independent.

It will be appreciated that some of the compounds of formula (I), (I') (I"") or (I""*) and
their N-oxides, addition salts, quaternary amines and stereochemically isomeric forms
may contain one or more centers of chirality and exist as stereochemically isomeric

forms.

The term “stereochemically isomeric forms™ as used hereinbefore or hereinafter defines
all the possible stereoisomeric forms which the compounds of formula (I), (I), (I'") or
(I'"’) and their N-oxides, addition salts, quaternary amines 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 as well as each of the individual isomeric forms of formula (I), (I),
(I’) or (I""") and their N-oxides, salts, solvates, quaternary amines substantially free,
i.e. associated with less than 10%, preferably less than 5%, in particular less than 2%
and most preferably less than 1% of the other isomers. Stereochemically isomeric

39

forms of the compounds of formula (1), (I'), (I"’) or (I"’*) are obviously intended to be
embraced within the scope of this invention.

For therapeutic use, salts of the compounds of formula (I), (I’), (I'’) or (I""’) 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 acid and base addition salts as mentioned hereinabove
or hereinafter are meant to comprise the therapeutically active non-toxic acid and base
addition salt forms which the compounds of formula (I), (I’), (I’*) or (I"*”) are able to
form. The pharmaceutically acceptable acid addition salts 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
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hydrobromic acid, sulfuric, nitric, phosphoric and the like acids; or organic acids such
as, for example, acetic, propanoic. hydroxyacetic, lactic, pyruvic, oxalic (i.e.
ethanedioic), malonic, succinic (i.e. butanedioic acid), maleic, fumaric, malic, tartaric,
citric, methanesulfonic, ethanesulfonic, benzenesulfonic, p-toluenesulfonic, cyclamic,
salicylic, p-aminosalicylic, pamoic and the like acids.

Conversely said salt forms can be converted by treatment with an appropriate base into
the free base form.

199

The compounds of formula (I), (I"), (I'’) or (I""") containing an acidic proton may also
be converted into their 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-n-butylamine, pyrrolidine, piperidine, morpholine, trimethylamine, triethylamine,
tripropylamine, quinuclidine, pyridine, quinoline and isoquinoline; the benzathine,
N-methyl-D-glucamine, 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 as used hereinabove also comprises the solvates which the
compounds of formula (I), (I'), (I'’) or (I"’*) as well as the salts thereof, are able to
form. Such solvates are for example hydrates, alcoholates and the like.

The term “quaternary amine” as used hereinbefore defines the quaternary ammonium
salts which the compounds of formula (I), (I’), (I'’) or (I’’”) are able to form by
reaction between a basic nitrogen of a compound of formula (I), (I’), (I"’) or (I"’*) and
an appropriate quaternizing agent, such as, for example, an optionally substituted
alkylhalide, arylhalide or arylalkylhalide, e.g. methyliodide or benzyliodide. Other
reactants with good leaving groups may also be used, such as alkyl
trifluoromethanesulfonates, alkyl methanesulfonates, and alkyl p-toluenesulfonates. A
quaternary amine has a positively charged nitrogen. Pharmaceutically acceptable
counterions include for example chloro, bromo, iodo, trifluoroacetate and acetate. The

counterion of choice can be made using ion exchange resin columns.



10

15

20

25

30

35

WO 2007/031440 PCT/EP2006/066015

-15-

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

formula (1), (I'), (I’") or (I""*) wherein one or several tertiary nitrogen atoms are

oxidized to the so-called N-oxide.

Some of the compounds of formula (I), (I'), (I'") or (I"’") may also exist in their

tautomeric form. Such forms although not explicitly indicated in the above formula are

intended to be included within the scope of the present invention.

A first group of compounds are those compounds of formula (I) wherein one or more of

the following restrictions apply;

)

(i)

(i11)

Z is hydrogen, halo; C;salkyl; polyhaloC, salkyl-; C;.¢cycloalkyl-C(=0)-;
C.6alkyl-C(=0)-; amino-C(=0)-; cyano; C; ¢alkyl-O-C(=0)-; Ar'; Het';
HO-C)alkyl-; cyano-C, galkyl-; amino-C,_salkyl-; mono -or
di(C,_salkyl)amino-C,_galkyl-; R*'R'N-C(=0)-C, salkyl-; formylamino-
Cealkyl-; Cy ¢alkyl-O-C(=0)-C, galkyl-; C;.6ziiky1-C(=O)-NH—C,.6a1kyl-;
Ar3-C(=O)-NH-; Het3-C(=O)—NH—;C3‘6cycloalkyl—C(=O)-NH—C 1-salkyl-;
Cy.¢alkyl-O-C|ealkyl-; Ar*-Cyealkyl-; Het*-C galkyl-; polyhaloC,_salkyl-O-
C.alkyl-; or amino-C, salkyl- substituted with C,_salkyl substituted
piperidinyl; in particular Z is halo; polyhaloC, salkyl-; Cs.¢cycloalkyl-
C(=0)-; C,.6alkyl-C(=0)-; amino-C(=0)-; cyano; C;.alkyl-O-C(=0)-; Ar';
Het'; HO-C, galkyl-; cyano-C galkyl-; amino-C_galkyl-; mono -or
di(Cy_ealkyl)amino-C salkyl-; R“RYN-C(=0)-C, salkyl-; formylamino-
C)alkyl-; C)6alkyl-O-C(=0)-C, galkyl-; Cy.salkyl-C(=0)-NH-C, ¢alkyl-;
Ar-C(=0)-NH-; Het’-C(=0)-NH-;C3.¢cycloalkyl-C(=0)-NH-C salkyl-;
Ci¢alkyl-O-C) galkyl-; Ar*-C; galkyl-; Het’-C 1.6alkyl-; polyhaloC,.salkyl-O-
C).ealkyl-; or amino-C; ¢alkyl- substituted with C; salkyl substituted
piperidinyl;

Q is phenyl, pyridyl, pyrimidinyl, pyrazinyl, pyrazolyl, pyrrolyl, thienyl,
furanyl, benzthiazolyl, 2,3-dihydro-benzofuranyl, benzofuranyl
benzoxazolyl, benzimidazolyl, indazolyl, oxazolyl, thiazolyl, isoxazolyl,
isothiazolyl, imidazolyl, oxadiazolyl, pyridazinyl, triazolyl, thiadiazolyl or
pyrimidazolyl, each of said rings optionally being substituted with up to
three substituents each independently selected from halo; hydroxy; cyano;
Cjsalkyl; Cyealkyl-O-; C, galkylthio; C).alkyl-O-C(=0)-;

polyhaloC, salkyl-O-; polyhaloC, ¢alkyl or Ar;

L is phenyl, pyrimidinyl, pyrazolyl, triazolyl, pyridyl, pyrimidazolyl,
piperidinyl, 8-Azapyrimidazolyl, pyridazinyl, imidazothiazolyl,
benzodioxolyl, 1,4-benzodioxanyl, or furanyl wherein each of said ring
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systems may optionally be substituted with one or two or more substituents,
cach substituent independently being selected from halo; hydroxy; amino;
cyano; mono-or di(C,salkyl)amino; C,_ealkyl; HO-C, salkyl- ; amino-
C,6alkyl-; HO-C(=0) -C, galkyl-: polyhaloC.¢alkyl; polyhaloC,_salkyl-O-;
C,6alkyl-O-; C;_galkylthio; C; galkyl-O-C(=0)-; amino-C(=0) or C, ealkyl-
C(=0)-NH-;

Ar represents phenyl optionally substituted one or where possible two, three
or more substituents each independently selected from halo, hydroxy,
cyano, C;¢alkyl, Cealkyl-O-, Cgalkylthio, C, ¢alkyl-O-C(=0)-,
polyhaloC, salkyl-O- or polyhaloC, salkyl;

Ar' represents phenyl optionally substituted one or where possible two,
three or more substituents each independently selected from halo, hydroxy,
cyano, C galkyl, C;¢alkyl-O-, C;¢alkylthio, C;.salkyl-O-C(=0)- or
polyhaloC, salkyl-O- or polyhaloC,.salkyl;

Ar represents phenyl optionally substituted one or where possible two,
three or more substituents each independently selected from halo, hydroxy,
cyano, Cealkyl, C;ealkyl-O-, Calkylthio, Cealkyl-O-C(=0O)- or
polyhaloC salkyl-O- or polyhaloC.salkyl;

Ar? represents phenyl optionally substituted one or where possible two,
three or more substituents each independently selected from halo, hydroxy,
cyano, Cjealkyl, C.salkyl-O-, Cj¢alkylthio, C.salkyl-O-C(=0)- or
polyhaloC, salkyl-O- or polyhaloC;.salkyl;

Het' represents piperidinyl, piperazinyl, morpholinyl, imidazolyl, oxazolyl,
oxadiazolyl, thiazolyl, isoxazolyl, isothiazolyl, thiomorpholinyl or pyrazolyl
wherein each of said ring systems may optionally be substituted with up to 3
substituents, each substituent independently being selected from halo,
hydroxy, amino, cyano or C;alkyl;

Het” represents piperidinyl, piperazinyl, morpholinyl, imidazolyl, oxazolyl,
oxadiazolyl, thiazolyl, isoxazolyl, isothiazolyl, thiomorpholinyl or pyrazolyl
wherein each of said ring systems may optionally be substituted with up to 3
substituents, each substituent independently being selected from halo,
hydroxy, amino, cyano or C,salkyl;

Het” represents piperidinyl, piperazinyl, morpholinyl, imidazolyl, oxazolyl,
oxadiazolyl, thiazolyl, isoxazolyl, isothiazolyl, thiomorpholinyl or pyrazolyl
wherein each of said ring systems may optionally be substituted with up to 3
substituents, each substituent independently being selected from halo,

hydroxy, amino, cyano or C;.salkyl;
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R* and R each independently represent hydrogen, C, calkyl or R* and R*
taken together with the N atom to which they are attached form a 5 or 6
membered heterocycle selected from pyrrolidinyl, imidazolidinyl,
pyrazolidinyl, piperidinyl, thiomorpholinyl and morpholinyl wherein each
of said ring systems may optiohally be substituted with up to 3 substituents,
each substituent independently being selected from halo, hydroxy, amino,
cyano or Cjealkyl.

An interesting embodiment of the present invention concerns those compounds of

formula (I) wherein one or more of the following restrictions apply :

(1)

(1)

(ii1)

Z is hydrogen, halo, C;.salkyl, C;alkyl-C(=0)-, C .salkyl-O-C(=0)-, Ar',
Het!, R"R*N-C(=0)-, HO-C, salkyl-, cyano-C,ealkyl-, haloC) salkyl, amino-
C, alkyl, Het>-C(=0)-NH-, formylamino-C, salkyl-,

mono- or di(C;galkyl)amino-C; salkyl-, R*'RYN-C(=0)-C, calkyl-, C;.salkyl-
0-C(=0)-C,alkyl-, Ar4-C1_(,alkyl-, Het4—C1_f,a1ky1-. C, salkyl-C(=0)-NH-
C1.¢alkyl-, Ar’-C(=0)-NH-C| galkyl-, Het’-C(=0)-NH-C galkyl-, C; salkyl-
S(=0),-NH-C| galkyl-, C;¢alkyl-O-C(=0)-NH-C,alkyl or C; ¢alkyl-O-
Csalkyl-; in particular Z is hydrogen, halo, C;_ealkyl, Het', HO-C) ¢alkyl-,
cyano-C, galkyl-, amino-C(=0)-C, salkyl-, formylamino-C,.salkyl-,
C).6alkyl-C(=0)-NH-C, 4alkyl-, mono- or di(C,_salkyl)amino-C(=0)-
C,.salkyl-, phenyl-C; ¢alkyl-, or Het4—C1,6a1kyl-; more in particular Z is halo,
Het', HO-C, salkyl-, cyano-C ealkyl-, amino-C(=0)-C, alkyl-,
formylamino-C, ¢alkyl-, C;¢alkyl-C(=0)-NH-C, ¢alkyl-, mono- or

di(C, salkyl)amino-C(=0)-C, ¢alkyl-, phenyl-C, salkyl-, or Hetd—Cl.f,alkyl-
Q is phenyl; pyridyl; benzofuranyl; 2,3-dihydro-benzofuranyl; pyrazolyl;
benzimidazolyl; isoxazolyl or indazolyl wherein each of said ring systems is
optionally being substituted with up to three substituents each independently
selected from halo, cyano, C,.salkyl, Csalkyl-O-, C|salkylthio, C,.salkyl-
0O-C(=0)-, Ar or polyhaloC,.salkyl; in particular Q is phenyl; pyridyl;
benzofuranyl; 2,3-dihydro-benzofuranyl; pyrazolyl; isoxazolyl or indazolyl
wherein each of said ring systems is optionally being substituted with up to
three substituents each independently selected from halo, cyano, C,.salkyl,
C\.6alkyl-O-, C, salkylthio, Ar or polyhaloC, salkyl;

L represents C, galkyl, C) 4alkyl-O-C| ¢alkyl or C3¢cycloalkyl, wherein said
Ciealkyl, Cyalkyl-O-C, galkyl or Czscycloalkyl is optionally substituted
with one or where possible two or more halo substituents; or L is phenyl,
pyridyl, piperidinyl, pyrimidinyl, 1,4-benzodioxanyl, pyrimidazolyl,
8-Azapyrimidazolyl, pyridazinyl, imidazothiazolyl or furanyl wherein each
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of said ring systems may optionally be substituted with one or two or more
substituents, each substituent independently being selected from halo,
hydroxy, amino, cyano, C;.salkyl, phenyl-C,_alkyl-O-C(=0)- or C;galkyl-
O- ; in particular L is phenyl, pyridyl, pyrimidazolyl, 8-Azapyrimidazolyl,
pyridazinyl, imidazothiazolyl or furanyl wherein each of said ring systems
may optionally be substituted with one or two or more substituents, each
substituent independently being selected from halo, hydroxy, amino, cyano,
Ci.alkyl or C, alkyl-O-; '

Het' represents morpholinyl; pyrazolyl or imidazolyl;

Het? represents isoxazyl or pyridyl wherein each of said ring systems may
optionally be substituted with up to 3 C.salky! substituents;

Het* represents morpholinyl, pyrazolyl or imidazolyl;

Het® represents isoxazyl or pyridyl wherein each of said ring systems may
optionally be substituted with up to 3 C.salkyl substituents;

Ar represents phenyl optionally substituted with halo, Cy_salkyl,
C)6alkyl-O- or polyhaloCj.salkyl;

Ar' represents phenyl optionally substituted with one or where possible two,
three or more halo substituents;

Ar' represents phenyl;

R" and R" each independently represent hydrogen, Cj.calkyl, phenyl or
pyridy!l wherein said phenyl! or pyridyl or optionally substituted with one or
where possible two, three or more substituents selected from halo or
Ciealkyloxy-;

R"* and R” each independently represent hydrogen, Cy.salkyl-O-C) salkyl,
C.¢alkyl, or R* and R’ taken together with the N atom to which are attached
form pyrrolidinyl

An even further interesting embodiment of the present invention concerns those

compounds of formula (I) wherein one or more of the following restrictions apply:

(1)

Z is hydrogen, halo, C;.salkyl-O-C-(=0)-, HO-C, salkyl-, cyano-C, salkyl-,
pyridylaminocarbonyl-, aminocarbonyl-C.salkyl-, Het*-C, salkyl-,
C).6alkyl-C(=0)-NH-C.¢alkyl-; in particular embodiment Z represents
hydrogen, CH;-C(=0)-NH-CHj;-, ethoxycarbonyl, aminocarbonylmethyl-,
pyridylaminocarbonyl-, morpholinomethyl-, hydroxymethyl, cyanomethyl,
bromo, chloro or fluoro; in a more particular embodiment Z is halo,
C)6alkyl-O-C-(=0)-, HO-C, ¢alkyl-, cyano-C; ealkyl-, aminocarbonyl-
Cealkyl-, Het*-C 1-salkyl-, Cyealkyl-C(=0)-NH-C, ¢alkyl-; in an even more
particular embodiment Z represents CH;-C(=0)-NH-CH,-, ethoxycarbonyl,
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pyridylaminocarbonyl-, aminocarbonylmethyl-, morpholinomethyl-,
hydroxymethyl, cyanomethyl. chloro, bromo or fluoro; in an even further
embodiment Z represents hydrogen, halo, Cj.alkyl-O-C-(=0)-, HO-
Ci.¢alkyl-, cyano-C,_galkyl-, pyridylaminocarbonyl- or aminocarbonyl-
C,.salkyl-; also of interest are those compounds of formula (I) wherein Z
represents hydrogen, methyl, hydroxymethyl, ethoxycarbonyl,
methoxycarbonyl or pyridylaminocarbonyl; more in particular those
compounds of formula (I) wherein Z represents hydrogen;

Q is phenyl, 2,3-dihydro-benzofuranyl, pyridyl or benzofuranyl each of said
rings optionally being substituted with up to three substituents each
independently selected from halo; Csalkyl-; C).alkyl-O- or polyhalo
Ci.salkyl; in particular Q represents benzofuranyl, 2,3-dihydro-benzofuranyl
or phenyl substituted with one or two substituents selected from halo,
Cj.salkyl-O- or polyhaloC, ¢alkyl; even more particular Q represents
benzofuranyl, 2,3-dihydro-benzofuranyl, pyridyl or phenyl wherein said
pyridyl or phenyl are optionallysubstituted with one or two substituents
selected from methyl, trifluoromethyl, fluoro, chloro or methoxy; in an even
further embodiment Q represents phenyl or pyridyl wherein said pyridyl or
phenyl are optionallysubstituted with one or two substituents selected from
methyl, trifluoromethyl, fluoro, chloro or methoxy; in another particular
embodiment Q represents phenyl or pyridyl wherein said phenyl is
optionallysubstituted with one or two substituents selected from methyl,
trifluoromethyl, fluoro, chloro or methoxy;

L is phenyl, pyridyl, piperidinyl, 8-Azapyrimidazolyl, 1,4-benzodioxanyl or
pyrimidazolyl each of said rings optionally being substituted with up to
three substituents each independently being selected from halo; hydroxy or
Ci.ealkyl; in particular L is pyridyl; pyridyl substituted with halo, hydroxy
or Cy.¢alkyl; phenyl; phenyl substituted with halo, hydroxy or Cj ¢alkyl-O-,
in particular chloro, methoxy or hydroxy substituents; piperidinyl
substituted with phenylmethoxycarbonyl; 1,4-benzodioxanyl or L is
pyrimidazolyl;

Het* represents pyrrolidinyl, piperidynyl, thiomorpholinyl or morpholinyl;
in particular Het* represents pyrrolidinyl, piperidynyl, thiomorpholinyl or
morpholinyl wherein said pyrrolidinyl, piperidynyl, thiomorpholinyl or
morpholinyl are attached to the remainder of the molecule via the N-atom.
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Another particular embodiment of the present invention concerns those compounds of

formula (I") wherein one of the following restrictions apply :

nis 0, 1, 2, 3 or 4: in particular n is 0, 1 or 2;

mis 0, 1, 2, 3 or 4; in particular m is 0, 1, 2, or 3;

R' each independently represents halo; hydroxy: cyano; Csalkyl; Cyalkyl-O-;

C, salkylthio; C; ealkyl-O-C(=0)- or polyhaloC, salkyl: in particular R' represents
halo, C salkyl or C,.¢alkyl-O-;

R? each independently represents halo; hydroxy; amino; cyano; mono-or
di(Calkyl)amino; C;alkyl; HO-C, ealkyl-; amino-C,.salkyl-;

HO-C(=0)-C, salkyl-; polyhaloC,.¢alkyl; Cj.salkyloxy; C,.salkylthio; Csalkyl-O-
C(=0)-; aminocarbonyl; or C| ¢alkyl-C(=0)-NH-; in particular R? represents halo;
hydroxy; polyhaloC.alkyl or C,.salkyloxy;

Z is Het'; HO-C|_salkyl-; C6alkyl-C(=0)-NH- C,_salkyl-; cyano-C_salkyl-; Cy¢alkyl-
0O-C(=0)-; halo; R"R'N-C(=0)-; C,.¢alkyl-O-C| salkyl-; formylamino-C, salkyl-;
Het4~C|.4alkyl-; R*R¥N-C(=0)-C, 4alkyl-; phenyl-; or Z represents C, galkyloxy-
C(=0)-C;.4alkyl-, provided however that Z is other than ethoxycarbonyl ; in
particular Z is Het'; HO-C, salkyl-; C)¢alkyl-C(=0)-NH- C,salkyl-; cyano-
C,.4alkyl-; formylamino-Cj_salkyl-; Het'-C, aalkyl-; R*'RYN-C(=0)-C, 4alkyl-;
phenyl-; or Z represents C,; salkyloxy-C(=0)-C;.salkyl-; in an even further
embodiment Z represents HO-C_salkyl-; halo; pyridylaminocarbonyl; C.salkyl-O-
C.ealkyl or Z represents Cjgalkyloxy-C(=0)-C,.4alkyl-;

Het' represents morpholinyl, imidazolyl or pyrazolyl;

Het* represents morpholinyl, imidazolyl or pyrazolyl; in particular Het" represents
morpholinyl;

Het® represents pyridyl

R* and R’ each independently represent hydrogen, C,¢alkyl or R* and R” taken together
with the N atom to which they are attached form a 5 or 6 membered heterocycle
selected from pyrrolidinyl, thiomorpholinyl, piperidinyl or morpholinyl; in particular
R* and R” each independently represent hydrogen, C, ¢alkyl or R* and R” taken
together with the N atom to which they are attached form pyrrolidinyl;

R" and R each independently represent hydrogen, C) salkyl, Het® or R* and RY taken
together with the N atom to which they are attached form a 5 or 6 membered

heterocycle selected from pyrrolidinyl, thiomorpholinyl, piperidinyl or morpholinyl.

Also an interesting embodiment of the present invention concerns those compounds of
formula (I"”) wherein one or more of the following restrictions apply;

nis 0, 1, 2, 3 or 4; in particular N is O or 1;
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mis 0, 1,2, 3 or4; in particularmis O, 1, 2 or 3;

R' each independently represents halo: hydroxy; C,.alkyl; C\alkyl-O-; C) salkylthio;
C, 6alkyl-O-C(=0)- or polyhaloC, ¢alkyl; in particular R! represents halo; Cy_salkyl;
C, salkyl-O- or polyhaloC,_galkyl:

R’ each independently represents halo; hydroxy; amino; cyano; mono-or
di(C, salkyl)amino; C,salkyl; HO-C, salkyl-; amino-C,.salkyl-: carboxyl-Calkyl-;
polyhaloC) salkyl; C).ealkyl-O-; C,salkylthio; C;.¢alkyl-O-C(=0)-; aminocarbonyl;
or C; ealkyl-C(=0)-NH-; in particular R’ represents halo; amino, Cyealkyl-O- or
Cealkyl;

Z is halo; Cyalkyl; haloC).salkyl; C).ealkyl-O-C galkyl; Het'; HO-C,_salkyl-;
C,.6alkyl-C(=0)-NH-C| salkyl-;cyano-C; salkyl-; Cysalkyloxy-C(=0)-NH-C, alkyl;
C|.6alkyl-S(=0),-NH-C, salkyl; formylamino-C,.salkyl-; mono- or
di(Cy galkylamino-C,_galkyl-; Het*-C| salkyl-; R"R'N-C(=0)-C_salkyl-; phenyl-;
HetS-C(=O)-N H-C, salkyl; ArS-C(=O)—NH-C1 salkyl or C; galkyloxy-C(=0)-
C,.qalkyl-;in particular Z is Het'; HO-C, salkyl-; C.6alkyl-C(=0)-NH-C,_salkyl-
;cyano-C)4alkyl-; formylamino-C, salkyl-; Het*-C)_salkyl-; R'RYN-C(=0)-C; salkyl-
; phenyl-; or Z represents C) galkyloxy-C(=0)-C;.salkyl-; in a further embodiment Z
represents halo, Cy_ealkyl; haloC,_galkyl; C;.salkyl-O-C,ealkyl; HO-Cy_salkyl-;
Ci.6alkyl-C(=0)-NH-C, jalkyl-;cyano-C; salkyl-; Ci.salkyloxy-C(=0)-NH-C,salkyl;
C,.6alkyl-S(=0),-NH-C, salkyl; mono- or di(Cj.¢alkyl)amino-C_galkyl-; Het*-
C1.qalkyl-; R*'RYN-C(=0)-C_salkyl-; Het>-C(=0)-NH-C, salkyl or Ar’-C(=0)-NH-
C.ealkyl;

Het' represents morpholinyl, imidazolyl, pyrrolidinyl or pyrazolyl; in particular Het'
represents morpholinyl, imidazolyl or pyrazolyl;

Het* represents morpholinyl, imidazolyl, pyrrolidinyl or pyrazolyl; in particular Het*
represents morpholinyl, imidazolyl or pyrazolyl; in particular Het* represents
morpholinyl or pyrrolidinyl;

Het’ represents isoxazolyl or pyridyl wherein each of said ring systems may optionally
be substituted with up to three C,.salkyl substituents;

Ar’ represents phenyl optionally substituted with hydroxy, halo or polyhaloCi salkyl; in
particular Ar represents phenyl;

R* and R each independently represent hydrogen, C, salkyl, C) ¢alkyl-O-C ¢alkyl or
R* and R’ taken together with the N atom to which they are attached form a Sor 6
membered heterocycle selected from pyrrolidinyl, thiomorpholinyl, piperidinyl or
morpholinyl; in particular R* and R” each independently represent hydrogen,
Ci.ealkyl or R* and R taken together with the N atom to which they are attached
form a 5 or 6 membered heterocycle selected from pyrrolidinyl, thiomorpholinyl,

piperidinyl or morpholinyl;
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provided that Z is other than hydroxyl-C;.,alkyl. halo, methyl,ethoxycarbonyl-,

methoxycarbonyl-, dimethylaminomethyl-, dimethylaminoethyl-, ethylaminomethyl-

or morpholinyl-C,_,alkyl; when in the compound of formula (I'’) the pyridyl ring is

attached at positions 3 or 4 to the thiazole ring.

Another interesting embodiment of the present invention concerns those compounds of
formula (I), (I'), I"*) or (I"’) wherein Z is bromo, hydroxymethyl, methyl-C(=0O)-NH-
methyl-, morpholino-methyl-, cyanomethyl-, aminocarbonyl-methyl-,

methylaminocarbonyl-methyl-, dimethylaminocarbonyl-methyl-, benzyl, imidazolyl,

pyrazolyl or pyrrolidinyl-carbonyl-methyl-.

In a further embodiment the present invention provides the compounds of formula (I")

wherein one or more of the following restrictions apply;

(1
(i1)
(ii1)

(iv)

(v)

(vi)
(vii)

misi,2or3

nis 0, 1, 2 or 3; in particular n is o or 2

Z is hydrogen, halo, C|4alkyl-O-C(=0)-, R"R'"N-C(=0)-, HO-C,_salkyl-,
cyano-C alkyl-, R"RYN-C(=0)-C) galkyl-, Het'-C, galkyl-, C, alkyl-
C(=0)-NH-C; ¢alkyl-, Het’-C(=0)-NH-C ¢alkyl; in particular Z is
bromo, fluoro, hydroxymethyl, methyl-C(=O)-NH-methyl,
morpholino-methyl-, cyanomethyl-, ethoxycarbonyl-, aminocarbonyl-
methyl-, methylaminocarbonyl-methyl-, dimethylaminocarbonyl-
methyl-, methylaminocarbonyl-, benzyl, imidazolyl, pyrazolyl or
pyrrolidinyl-carbonyl-methyl-; more in particular Z is bromo,
hydroxymethyl, methyl-C(=0)-NH-methyl, morpholino-methyl-,
cyanomethyl-, aminocarbonyl-methyl-, methylaminocarbonyl-methyl-,
dimethylaminocarbonyl-methyl-, benzyl, imidazolyl, pyrazolyl or
pyrrolidinyl-carbonyl-methyl-;

R' each independently represents halo, C salkyl, C;_salkyl-O- or
polyhaloCy_ealkyl; in particular R' each independently represents fluoro,
chloro, methyl, methoxy or trifluoromethyl;

R? each independently represents halo, C;.¢alkyl, C,salkyl-O- or
polyhaloC ealkyl; in particular R? each independently represents fluoro,
chloro, methyl, methoxy or trifluoromethyl; even more particular R’
each independently represents fluoro, chloro, or methoxy.

Het' represents morpholinyl

Het® represents pyridyl or isoxazolyl wherein said isoxazolyl is
optionally substituted with C,_salkyl; in particular Het’ represents



10

15

25

30

35

WO 2007/031440

(vii1)

(ix)

PCT/EP2006/066015

23-

pyridyl or isoxazolyl wherein said isoxazolyl is substituted with
C,.salkyl, in particular methyl

R" and R" each independently represents hydrogen or C;salkyl

R* and R each independently represent hydrogen, C salkyl or C.salkyl-
0O-C,¢alkyl.

In a further embodiment the present invention provides the compounds of formula (I’)

wherein one or more of the following restrictions apply;

®
(i)
(ii1)

(iv)

v)

(x)
(x1)

(x1i1)

(xii1)

misl,2or3

nisOor1

Z is hydrogen, halo, C, ¢alkyl-O-C(=0)-, R“'R*'N-C(=0)-, HO-C, salkyl-,
cyano-C galkyl-, R"RYN-C(=0)-Cgalkyl-, Het*-C) qalkyl-, C,_galkyl-
C(=0)-NH-C.¢alkyl-, HetS-C(=O)-NH—C 1-salkyl; in particular Z is
bromo, fluoro, hydroxymethyl, methyl-C(=0O)-NH-methyl-,
pyridyl-C(=0)-NH-methyl-, morpholino-methyl-, cyanomethyl-,
aminocarbonyl-methyl-, methoxyethyl-aminocarbonyl-methyl-,
isopropyl-aminocarbonyl-methyl-, methylaminocarbonyl-methyl-,
dimethylaminocarbonyl-methyl-, benzyl, imidazolyl, pyrazolyl or
pyrrolidinyl-carbonyl-methyl-; more in particular Z is bromo,
hydroxymethyl, methyl-C(=0)-NH-methyl-, morpholino-methyl-,
cyanomethyl-, aminocarbonyl-methyl-, pyrrolidinyl-carbonyl-methyl-
methylaminocarbonyl-methyl-, dimethylaminocarbonyl-methyl-, benzyl,
imidazolyl, pyrazolyl or isoxazolyl-C(=0)-NH-methyl- wherein said
isoxazolyl is substituted with methyl;

R' each independently represents halo, Cy.salkyl, C,_alkyl-O- or
polyhaloC salkyl; in particular R' each independently represents fluoro,
chloro, methyl, methoxy or trifluoromethyl;

R’ each independently represents halo or Calkyl; in particular R? each
independently represents fluoro, chloro or methyl; even more particular
R’ each independently represents chloro, or methyl;

Het" represents morpholinyl

Het” represents pyridyl or isoxazolyl wherein said isoxazolyl is
optionally substituted with C; galkyl; in particular Het’ represents
pyridyl or isoxazolyl wherein said isoxazolyl is substituted with
C,.6alkyl, in particular methyl

R" and R each independently represents hydrogen or C; salkyl

R* and R’ each independently represent hydrogen, C;.¢alkyl or C,.galkyl-
O-C, palkyl.
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In a further embodiment the present invention provides the compounds of formula (I)
wherein one or more of the following restrictions apply:

(i)  Zis hydrogen, halo, Cyalkyl-O-C(=0)-, R"R"N-C(=0)-, HO-
C1.ealkyl-, cyano-Cygalkyl-, R"R'N-C(=0)-C ealkyl-, Het*-C,_
calkyl-, Cealkyl-C(=0)-NH-C, qalkyl-. Het’-C(=0)-NH-C salkyl;

(i)  Q is phenyl or 2,3-dihydro-benzofuranyl, each of said rings optionally
being substituted with up to three substituents selected from halo,
Cisalkyl-O- or polyhaloC| ¢alkyl;

(ii1) L is phenyl, pyridyl, pyrimidazolyl or 1,4-benzodioxanyl, each of said
rings optionally being substituted with up to three substituents
selected from halo, hydroxy or C,_salkyl;

(iv) Het" represents morpholinyl

(v)  Het’ represents pyridyl or isoxazolyl wherein said isoxazolyl is
optionally substituted with C;_¢alkyl; in particular Het’ represents
pyridyl or isoxazolyl wherein said isoxazolyl is substituted with
Cj.6alkyl, in particular methyl

(vi) R"and R" each independently represents hydrogen or C, ¢alkyl

(vil) R*and R’ each independently represent hydrogen, C, salkyl or
C,6alkyl-O-Cy_palkyl.

In a further interesting embodiment of the present invention the compounds are

selected from;

N-[4-Pyridin-3-yl-2-(3-trifluoromethyl-phenylamino)-thiazol-5-ylmethyl]-acetamide

2-(2,4-Dichloro-phenylamino)-4-phenyl-thiazole-5-carboxylic acid ethyl ester

2-[4-Phenyl-2-(3-trifluoromethyl-phenylamino)-thiazol-5-yl]-acetamide

2-[4-(2,4-Dichloro-phenyl)-2-(3-trifluoromethyl-phenylamino)-thiazol-5-yl}-acetamide

(4-Fluoro-3-trifluoromethyl-phenyl)-(5-morpholin-4-ylmethyl-4-pyridin-3-yl-thiazol-2-yl)-amine

[2-(4-Fluoro-3-trifluoromethyl-phenylamino)-4-pyridin-4-yl-thiazol-5-yl]-methanol

[4-(2,4-Dichloro-phenyl)-2-(3-trifluoromethyl-phenylamino)-thiazol-5-yl}-acetonitrile

[4-(2,4-Dichloro-phenyl)-2-(3-trifluoromethyl-phenylamino)-thiazol-5-yl}-methanol

4-[2-(2,5-Dichloro-phenylamino)-thiazol-4-yl}-benzene-1,2-diol

(2,3-Dihydro-benzofuran-5-yl)-(4-imidazo| 1,2-a]pyridin-3-yl-thiazol-2-yl)-amine

(2,4-Dimethoxy-phenyl)-(4-imidazo[ 1,2-a]pyridin-3-yl-thiazol-2-yl)-amine

{2-(4-Fluoro-3-trifluoromethyl-phenylamino)-4-pyridin-3-yl-thiazol-5-yl]-methanol

(4-Imidazol[ 1,2-a|pyridin-3-yl-thiazol-2-yl)-(4-methoxy-phenyl)-amine

(5-Fluoro-4-pyridin-3-yl-thiazol-2-yl)-(3-trifluoromethyl-phenyl)-amine

[4-Phenyl-2-(3-trifluoromethyl-phenylamino)-thiazol-5-yl]-acetonitrile

[4-(6-Methyl-pyridin-3-yl)-thiazol-2-yl]-(3-trifluoromethyl-phenyl)-amine

N-[[4-(3-pyridinyl)-2-[[3-(trifluoromethyl)phenyljamino}-5-thiazolyl jmethyl}-4-
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pyridinecarboxamide

2-[(4-methoxyphenyl)amino]-4-(4-pyridinyl)-5-thiazolemethanol

2-{(2,5-dichlorophenyl)amino]-4-(4-pyridinyl)-5-thiazoleacetamide

5-methyl-N-[[4-(3-pyridinyl)-2-[[ 3-(trifluoromethyl)phenyl jamino]-5-
thiazolylJmethyl}-3-isoxazolecarboxamide

4-(2,3-dihydro-1,4-benzodioxin-6-yl)-2-[(2,4-dimethoxyphenyl)amino]-5-
thiazolemethanol

2-[(5-chloro-2,4-dimethoxyphenyl)amino}-4-(2,3-dihydro-1,4-benzodioxin-6-yl)-5-
thiazolemethanol

2-{(5-chloro-2,4-dimethox yphenyl)amino}-4-(2,3-dihydro- 1,4-benzodioxin-6-yl)-5-
thiazoleacetamide

2-[(5-chloro-2,4-dimethoxyphenyl)amino}-4-(3,4-difluorophenyl)-N-methyl-5-
thiazolecarboxamide

2-[(5-chloro-2,4-dimethoxyphenyl)amino]-4-(2,3-dihydro-1,4-benzodioxin-6-yl)-N-
methyl-5-thiazoleacetamide

2-[(2,5-dichlorophenyl)amino]-N-(2-methoxyethyl)-4-(4-pyridinyl)-5-
thiazoleacetamide

2-[(2,5-dichlorophenyl)amino]-N-(1-methylethyl)-4-(4-pyridinyl)-5-
thiazoleacetamide

or a N-oxide, a pharmaceutically acceptable addition salt, a quaternary amine and a

stereochemically isomeric form thereof.

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 described
for instance in the following references; “Heterocyclic Compounds” — Vol.24 (part4) p
261-304 Fused pyrimidines, Wiley ~ Interscience ; Chem. Pharm. Bull., Vol 41(2) 362-
368 (1993); J.Chem.Soc., Perkin Trans. 1, 2001, 130-137. In particular the synthesis of
compounds of formula (I) wherein Z is halo, substituted C.¢alkyl,

C, salkyloxycarbonyl or C; galkylcarbonyl, or wherein Z is C, ¢alky! or cyano, is
described in WO 03/015773.

Compounds of formula (I) wherein Z is hydrogen and Ar' represents an aromatic
residue, including an optionally substituted phenyl or an optionally substituted pyridyl,
hereinafter referred to as the compounds of formula (I-a), are generally prepared by
heating an excess of a compound of formula (II) with a substituted thiourea of formula
(I1I) in a protic solvent such as ethanol or a higher alkanol or a aprotic solvent such as
DMF. Excess compound of formula (II) is scavenged by a nucleophile that is
immobilized on a solid support such as polystyrene. A suitable nucleophile comprises a
reactive amine such as TRIS. Optionally, the acid that is generated during the reaction
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can be quenched with an immobilized inorganic base, such as bicarbonate on
polystyrene. The quenching step can be carried out in the same solvent as the thiazole
ring formation and can be performed at room temperature or at elevated temperature
(50°C) for several hours, in particular 15 hours. The purification typically involves
removing the polymer supported reagents and products by filtration, washing with a
suitable solvent such as DMF or an alcohol and concentrating the filtrates by applying
vacuum. In some cases further purification using chromatographic techniques might be
appropriate, in particular reversed phase HPLC and further work-up known by people
skilled in the art.

H
|
0 S 1) DMF, 70°C S _N.
Q
; Br > \ »/
Arl)J\/ + HQN)kN’H . iLN
r

(l) 2) TRIS resin, HCO3  resin
(1 (ny (1-a)

wherein Q is defined as for the compounds of formula (I) hereinbefore.

In addition to the compounds of formula (I) wherein Z represents substituted C, salkyl
as described in WO 03/015773, those compounds of formula (I) wherein Z represents
C,salkyl substituted with hydroxy, cyano or aminocarbonyl, hereinafter referred to as
the compounds of formula (I-b, 3), are generally prepared by heating the compounds of
formula (I-a) as the free base or a salt such as the hydrochloride or hydrobromide with
formaldehyde (IV) in a water miscible organic co-solvent such as THF, in the presence
of a base, such as for example triethylamine.

EtsN, THF
MW 140°C, 30 min ,CH, S H

H
]
S_ N 0]
i ~Q HO Q
. ) r?/ ¥ HJ\H - \)/\_,GY

(I-a) (V) (I-b)

The subsequent transformation of the primary alcohol (I-b)) into the cyanomethyl (I-b>)
consists of a two step reaction with in the first step a conversion of the alcohol into a
suitable leaving group, in particular a halide (X in scheme hereinafter) using art known
reaction conditions, i.e. using strongly acidic conditions, such as for example 30% HBr
in acetic acid or HCl in 1,4-dioxane, followed by the nucleophilic displacement of the
halide with an inorganic cyanide, such as for example sodium cyanide, in an aprotic
solvent such as DMF. The reaction is most preferably carried out by suspending the
cyanide in DMF, to which the halide is added in the solid state.
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H
HO' \K»»\’TN\Q 1) HX iy Q

I’ (l-b1) 2) NaCN/DMF (l b2)

Hydrolysis of the cyano substituted C; salkyl (I-b,) yields the aminocarbonyl
substituted compounds of formula (I-b3). This reaction is typically performed by
reaction in a mixture of H,SO4/H->O. Alternatively this reaction is performed using
urea-hydroperoxide in a two solvent system consisting of water and a water miscible

organic co-solvent such as acetone in the presence of an inorganic base, such as for

example K,COs,.
% N urea-H,0O, complex HoN_ P2 S. N
NC \ )/ Q K>COs3, acetone-H,0 ¢ \ )/ Q
N - 0] N
(i (I-b2) K (1-b3)

Alternatively, those compounds of formula (I-b;) can be prepared by reduction of the
appropriate ethylester (V) with a hydride reductant, in particular using lithium
borohydride in an aprotic solvent such as THF at an elevated temperature, such as 60°C

/( )n L'BOH4 THF /( )n+1
EtO,C j_Y “Ar, 80°, 6 days j‘Y Q
V) n=0tos (I-b4)

Conversion into the cyano-alkyl and reduction into the aminocarbonyl as described for
the cyanomethyl hereinbefore, provides those compounds of formula (I) wherein Z
represents C, qalkyl substituted with cyano or aminocarbonyl.

Compounds of formula (I) wherein Z is C;.¢alkyl substituted with amino, mono -or
di(Cj.salkyl)amino, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, said Z
being represented by Z.-C, salkyl, and said compounds being represented by formula
(I-c), can be prepared by reacting an intermediate of formula (VI) wherein W3
represents a suitable leaving group, such as for example halo, e.g. chloro, with an
intermediate of formula (VII) in the presence of a suitable base, such as for example

NaHCOs, and a suitable solvent, such as for example acetonitrile.
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ZY_‘ CI 6‘1“‘”

Ws-Cy-gatkyl
I />—I\H——Q + H—g T />—NH—Q

(V1) (Vi) (t-c)

Further C, salkyl-carbonyl substituted aminoalkyl derivatives are prepared departing
from the known cyanide (I-d). Reduction of said cyanide using art known conditions,
such as for example using hydrogen in the presence of a suitable catalyst such as Raney
nickel in a solvent system like methanol-ammonia and THF, provides the amine of

tormula (I-cy).

Acylation of the amine of formula (I-c;) with an acylating agent, such as for example
an acylhalide including acetylchloride, arylcarbonylhalide or heteroarylcarbonylhalide;
in the presence of an amine base, such as triethyl amine in a suitable solvent, such as

for instance THF, provides the acylamines of formula (I-e)

H H
NG H,, Ra-Ni S _N. SN
7/ "Q  MeOH-NH;, HNTSC 770 acyicn Etgn AcyiHN () a
THF N THF N
L L — I

(I-d) (1-cq) (1-e)

Sulfonylation of the amine of formula (I-c;) with an sulfonylating agent, such as for
example methanesulfonyl chloride when R represents methyl; in the presence of an
amine base, such as triethyl amine in a suitable solvent, such as for instance THF,
provides the sulfonamides of formula (I-e;)

HZN/j_Y Q RSOZCI Et;N RSOzNHXY Q

(I-c4) (I-e1)

For those compounds of formula (I) wherein Z represents Het® are generally prepared
using art known metal-catalyzed coupling reactions such as Buchwald/Hartwig, Suzuki,
and Stille coupling reactions. Briefly, for those compounds of formula (I) wherein the
Het’ is linked through a carbon atom with the thiazole ring, hereinafter referred to as
the compounds of formula (I-f}), said compounds can be obtained by reacting a 5-halo
aminothiazole of formula (XI), such as for example a 5-bromo aminothiazole, with a
metallated heterocycle Het’. M as used herein, can be a boronic acid (M=BOH,) or the
corresponding ester, such as a pinacolo borane. Alternatively, M can be an
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organostannane, such as Sn(n-Bu);. The reaction is best performed in an aprotic
organic solvent such as toluene, 1,4-dioxane, DMF and the like, at an elevated
temperature, typically in the range of 80 to 150°C. The reaction is advantageously
carried out in the presence of a metal catalyst, such as palladium. and a ligand, such as
triphenyl phosphine and also typically requires a base such as potassium phosphate,

cesium carbonate and the like, or an amine base, such as triethyl amine.

Pd catalyst
B S\ N bgand Hety S\ N
~ 3 ~
HetsM  + j‘l\,?/ Q  base \S‘z/ Q
I heating L

(1) (1)

For those compounds of formula (I) wherein the Het” is linked through a nitrogen atom
with the thiazole ring, hereinafter referred to as the compounds of formula (I-f;), said
compounds can be obtained by reacting a 5-halo aminothiazole, such as for example a
5-bromo aminothiazole, with an aromatic or saturated Het’ having a free NH. The
reaction can be performed in the presence of a copper catalyst, such as Cu(I) iodide in
the presence of a ligand such as ethylene diamine and the like and may require an
inorganic base such as cesium carbonate and the like. This transformation typically
requires a high-boiling aprotic solvent such as dimethyl acetamide or N-methyl
pyrolidinone and the like and can best be performed at elevated temperatures, typically
between 80 to 150°C. Alternatively, the copper catalyst can be replaced by a palladium
catalyst. In this case the reaction requires a ligand such as BINAP, and a strong
inorganic base, such as sodium zert-butoxide and the like. A suitable solvent is an
aprotic solvent such as toluene, 1,4-dioxane, DMF and the like and the reaction is
performed at an elevated temperature in the range of 80 to 150°C.

s H Cu catalyst S H
Br S ligand Hets ~
Het3 + j‘ »/ Q y »/ Q
N N
L heating 4

I-f
X) (I-f2)

As already mentioned hereinbefore, the synthesis of the S-halo aminothiazole (XI) has
been described in PCT publication WO 03/015773. Briefly, said compounds can be
prepared by reacting a compound of formula (I-a) with an halo-introducing agent of
formula (XII) wherein R represents the remainder of the halo-introducing agent, in the
presence of a suitable solvent, such as for example N, N-dimethylformamide, optionally
in the presence of a suitable base, such as for example 2,6-lutidine. Suitable halo-
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introducing agents are for example 1-chloro-pyrrolidinedione,
1-bromo-pyrrolidinedione or Selectfluor® (1-(chloromethyl)-4-fluoro-1,4-
diazoniabicyclo[2.2.2]octane, bis[tetrafluoroborate(1-)]).

SN
\ »/ Q + halo—R
Y—N
v
(

halo__-S N
e
N
L
I-a) A (X1)
The thioureas of formula (II1") as used hereinbefore, and in particular the thioureas
wherein Q represents an optionally substituted phenyl group, are generally prepared by
reaction in a first step an appropriate anifine derivative of formula (V1) with benzoyl
10 isothiocyanate in the presence of an amine base, such as for example triethyl amine in a
suitable solvent such as THF; followed by a base catalysed hydrolysis with a suitable
base, such as for instance sodium hydroxide, in the presence of a suitable solvent, such
as for example an alcohol, e.g. ethanol at reflux temperature.

, 9 R
>« (R)m N 1) EtzN S | >
, P + \\C\\ )L =
HoN S 2) NaOH/EtOH reflux RN" N
(Vi) .
15 L)

wherein R' and m are defined as for the compounds of formula (I') hereinbefore.

Synthesis of the arylcarbonyl derivatives of formula (II) is described in

20 WO 03/015773, briefly, an intermediate of formula (IX) is halogenated with a bromine
transferring agent under art known conditions, for example with N,N,N-
trimethylbenzenaminium tribromide in the presence of a suitable solvent, such as for

example tetrahydrofuran and an alcohol, e.g. methanol.

o o)
Ar‘/u\ o TR Ar’/u\/ Br

OR

(1X) PhNMe3*Bry”
THF

(Ir)

For those compounds of formula (I) wherein L represents an amino substituted pyridyl,
the intermediates of formula (IX) are prepared departing from the appropriate acetyl-
nicotinic acid by a Curtius rearrangement involving the heating of said carboxylic acid
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in an alcohol, e.g. tert-butyl alcohol in the presence of DPPA and an amine base, such
as triethyl amine, yielding the Boc-protected amine derivative of formula (X).
Deprotection under acidic conditions, such as heating said intermediate of formula (X)
in aqueous hydrochloric acid and a suitable solvent such as ethanol, yields the amino
substituted intermediate of formula (IX-a).

(IX-a)

For those compounds of formula (I) wherein L represents a fluoro substituted pyridyl,
the intermediates of formula (IX) are prepared departing from the appropriate fluoro-
nicotinoy! chloride by methylation using a methyl anion equivalent, in particular
dimethyl malonate and subsequent decarboxylation. The addition of dimethyl
malonate can be performed in the presence of a Lewis acid, such as magnesium
chloride and an amine base such as triethyl amine in a suitable solvent, e.g. toluene.
The decarboxylation leading to the intermediate of formula (IX-b) can be carried out
under aqueous conditions in the presence of a high boiling organic co-solvent, such as
DMSO, at an elevated temperature, such as 160°C.

dimetyl malonate

9 MgCly, EtoN Q ]
Cl ’ x> —F toluene | >
7 J

N”" (1X-b)

As shown hereinbefore, the 4-substituted 2-amino-thiazoles are generally prepared by
heating an excess of an apropriate ketone (II) with a substituted thiourea (III) in a protic
solvent such as ethanol or a higher alcohol or a protic solvent such as DMF. The §-
substituents of the thiazoles of the present invention subsequently being introduced. In
an alternative method, the 5-substituted 4-aryl substituted 2-amino-thiazoles are
obtained through a similar reaction from the alternative ketones of general formula
(XIII).
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B
0 S EtOH, reflux z S)/N\Q
Ar)j\‘/\z + HQN)j\I\'rH —}N
(X halo ) Q (I-g)

wherein z represents a cyano, cyano-C, salkyl; the different amides as defined for the
compounds of formula (I) hereinbefore; C;.salkyl-O-C(=0)- or Cj6alkyl-S(=0),-.

Those compounds of formula (I-g) wherein z represents represents cyano or cyano-
C,4alkyl can be converted in compounds of formula (I-g) wherein z represents amino-
C,salkyl by reaction with a suitable reducing agent, such as for example H, in the
presence of a suitable catalyst, such as for example Raney Nickel, and as suitable
solvent, such as for example tetrahydrofuran, or an alcohol, e.g. EtOH, preferentially in
the presence of ANH;,..

Those compounds of formula (I-g) wherein z represents cyano-C;_salkyl can also be
converted in;
- those compounds of formula (I-g) wherein z represents
aminocarbonyl-C;_salkyl by reaction in a mixture of H,SO4/H,0.
- those compounds of formula (I-g) wherein z represents carboxyl-C;_salkyl
by reaction with a suitable acid, such as concentrated hydrochloric acid, in
the presence of a suitable solvent, e.g. water, optionally in the presence of a

water miscible co-solvent such as for example 1,4-dioxane, THF or the like.

In the presence of a suitable reducing agent, such as for example LiBH4 or LiAlH4, and
a suitable solvent, such as for example tetrahydrofuran or diethyl ether, those
compounds of formula (I-g) wherein z represents C.¢alkyl-O-C(=0)-C,salkyl can be
converted in those compounds of formula (I-g) wherein z represents HO-Cj.salkyl. The
ester function can also be converted in either the free carboxylic acid through
hydrolysis of the ester , i.e. at an elevated temperature (40-100°C) under either aqueous
acid or saponification reaction conditions, or into an amide under art known conditions,
i.e. at room temperature or slightly above (30-60°C) by the use of a coupling agent such
as for example O-Benzotriazole-N,N,N’,N’-tetramethyl-uronium-hexafluoro-phosphate;
N,N’-carbonyldiimidazole; dicyclohexylcarbodiimide; POCls; TiCly; sulfuryl chloride
fluoride or chlorosulfonyl isocyanate, in a solvent such as dichloromethane, DMF or
the like.
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Said alternative ketones are the result of a nucleophilic acylation reaction of activated

double bounds followed by a subsequent halogenation reaction.

@] NaCN (cat) /loj\/\ Br, (0]
Af/U\H Nt Ar z Ar z
DMF or MeCN tBuOH or EtOH halo
(X1v) (XV) (Xv1) (Xt

The nucleophilic acylation reaction of the o,f-unsaturated compound (XV), also
known as the Stetter Reaction, is done under art known conditions, comprising the use
of an umpoling reagent such as a cyanide ion or a heterazolium carbene, to change the
normal carbonyl charge affinity (Stetter H. and Kuhlmann H. in Organic Reactions;
10 Paquette L.A., Ed.; Wiley: New York, 1991; Vol 40, p.407-496).
The subsequent halogenation reaction is done using standard conditions including, in
the presence of a halogenating agent such as Bry, SO,Cl, or another halogenating
reagent such as N-chlorosuccinimide (NCS).

15 As provided in more detail in the examples hereinafter, this alternative synthesis
approach has been useful to;
- directly introduce an ester or amide linked via an alkyl linker at CS5 of the
aminothiazoles of the present invention. Alternatively, this can be achieved
using a keto-ester of general formula (XXIII) below.

O 0] O
NaCN (cat)
otB
An o S o, L)J\/\[( ’
DMF or MeCN o)
(XIV) Br,, EtOH
Reflux
lh'{ EtOH 7 0
EtO S _N. t o8
rte T AR
o) N reflux Q Br O

L 1
20 (I-g) ()

As already outlined hereinbefore, the ester can be converted in either the

free carboxylic acid or into an amide under art known conditions.

directly introduce a nitrile via an alkyl linker at C5 of the aminothiazoles of

25 the present invention.
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DMF or MeCN
(X1V) Br,, EtOH
Reflux
‘ﬁ EtOH T 7
S _N. t
NC \p/ Q HZN/U\N'H + L/U\/\CN
N reflux ('3 Br
L (1)

(-9)
As already outlined hereinbefore, this nitrile can be converted into other
functional groups, including free carboxylic acids, amines and amides
following art-known procedures.

For a direct introduction of an ester or amide at C5 of the aminothiazoles of the present
invention one would have to depart from a -keto ester of the general formula (XX).
The subsequent halogenation reaction, and thiazole formation is done using the general
procedures described hereinbefore.

10
S

M 0 H

& s ¢

O O o O NS
PP Br,, EtOH oc g I a
L OC,galkyl Reflux L OCyealkyl  £1OH reflux N

(XX) Br K (-g1)

H,oN

The preparation of the beta keto ester of the formula XX involves a 2 steps process.
The carboxylic acid function in XVII is first converted into a suitable leaving group.

15 When said leaving group is alkoxy, said transformation can be achieved by treating
XVII with a protic acid, such as HCI, in an alcoholic solvent, such as ethanol and the
like at a temperature range of 0°C — 80°C, typically at room temperature. When said
leaving group is chloro, said transformation can be achieved by treating XVII with
thionyl chloride as a solvent or oxalyl chloride in methylene chloride as the solvent or

20  the like. A catalytic amount of dimethyl formamide accelarates said transformation
significantly. A typical temperature range to effect said transformation is between 0°C
- 50°C. When said leaving group is imidazole, said transformation can be achieved by
treating XVII with carbonyl diimidazole in a polar aprotic solvent like acetonitrile or
the like. Said transformation can be effected at a temperature range 0°C — 80°C,

25  typically at room temperature. In a second step the carboxylic acid derivative XVIla is
treated with a malonic acid derivative, such as XVIII, in a polar aprotic solvent, such as
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acetonitrile or the like. Said transformation can be effected at a temperature range 0°C

- 80°C, typically at room temperature.

O 0
N
/{(j)\ 0 XV g+ O O
L~ ~OH L)LX L/U\/U\OEt
MgCig, Et3N
(Xvi (Xvila)  MeCN (XX)

N
X= O-alkyl, CI, &»
N

5
Alternatively to the above, an alkyl linked ester or amide can be introduced at C5 of the
aminothiazoles of the present invention when departing from a keto ester of the general
formula (XXIII). The subsequent halogenation reaction, and thiazole formation is done
using the general procedures described hereinbefore.
10

S

o) ZNJL H

0 H N’
Br (D) H
n ( Reflux n ( EtOH reflux o n\\ I<l
XXl I
( ) EtO

(0] EtO” ~O (I-92)
nistto3

A keto ester of the general formula XX1II can be prepared in 3 steps starting from a
beta keto ester of the general formula XX. The first step involves treating the keto ester

15  with a halo carboxylic ester derivative XXI in an alcoholic solvent such as ethanol and
the like, in the presence of the corresponding alcoholate base, such as NaOEt when the
solvent is ethanol. Said transformation can be carried out at a temperature range of
20°C - 100°C, typically at 80°C. In the second step of this process, the di-ester XXII is
treated with strong acid, such as concentrated hydrochloric acid at elevated

20  temperature, typically at reflux temperature, resulting in hydrolysis of said diester and
in situ decarboxylation. The intermediate mono carboxylic acid can optionally be
converted into the corresponding carboxylic ester derivative of the general formula
XXIII via an analogous process as described hereinbefore. It should be recognized by
somebody skilled in the art, that other carboxylic acid derivatives, such as amides, can

25  be prepared as well in an analogous fashion as described hereinbefore.
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XX
j’\j\ Br\(\%/(\n/())Me NaOEt 0 © 1) conc. HCI
aoet | ’
+ n
L OFt 0 EtOH L OEt  2)HCl, EtOH A
XX n=13  {
Et0” 0
(XXI) MeQ” SO

(XX

More specific examples for the synthesis of compounds of formula (I) are provided in

the examples hereinafter.

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 N-oxide, a
salt, a quaternary amine or a solvate of a compound of formula (I) or a protected
form thereof;

(iv) converting a N-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 N-oxide, a salt, a quaternary amine or a solvate of a compound of
formula (I) or a protected form thereof into another N-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), N-oxides, addition salts, quaternary amines and
stereochemically 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
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tetrahydropyranyl. Suitable protecting groups for amino include tert-butyloxycarbonyl
or benzyloxycarbonyl. Suitable protecting groups for carboxylic acid include C;.¢yalkyl
or benzyl esters.

The compounds of formula (I) may be converted to the corresponding N-oxide forms
following art-known procedures for converting a trivalent nitrogen into its N-oxide
form. Said N-oxidation reaction may generally be carried out by reacting the starting
material of formula (I) with an appropriate organic or inorganic peroxide. Appropriate
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, benzenecarboper-

-oxoic acid or halo substituted benzenecarboperoxoic acid, e.g. 3-chlorobenzenecarbo-

peroxoic 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.

Compounds of formula (I) wherein L is substituted with amino may be converted into a
compound of formula (I) wherein L is substituted with C,.¢alkylformylamino by
reaction with a Cysalkylcarbonyl chloride in a suitable solvent, such as for example
pyridine.

Compounds of formula (I) wherein Q is substituted with cyano may be converted into a
compound of formula (I), wherein Q is substituted with carboxyl by reaction with a
suitable acid, such as concentrated hydrochloric acid, in the presence of a suitable

solvent, e.g. water.

Compounds of formula (I), wherein L is substituted with C, ¢alkyl-C(=O)-NH-, may be
converted into a compound of formula (I), wherein L is substituted with amino, by
reaction with a suitable acid, such as for example hydrobromic acid and the like, in the
presence of a suitable solvent, such as water.

Compounds of formula (I) wherein Z is cyano may be converted into a compound of
formula (I) wherein Z is aminocarbonyl by reaction in a mixture of H,SO4/H,O.

Compounds of formula (I) wherein Z is cyano may also be converted into a compound
of formula (I) wherein Z is -CH,-NH; by reaction with a suitable reducing agent, such
as for example H,, in the presence of a suitable catalyst, such as for example Raney
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Nickel, and a suitable solvent, such as for example tetrahydrofuran, or an alcohol, e.g.

CH;O0H, preferentially in the presence of NH;

Compounds of formula (I) wherein Z is C,salkyloxycarbonyl may be converted into a
compound of formula (I) wherein Z is -CH»-OH in the presence of a suitable reducing
agent, such as for example LiBH, or diisobutylalluminiumhydride (DIBAL), and a
suitable solvent, such as for example tetrahydrofuran.

Compounds of formula (I) wherein Z is C.salkylcarbonyl can be converted into a
compound of formula (I) wherein Z is C;_salkyl-CHOH- in the presence of a suitable
reducing agent, such as for example NaBH; or diisobutylalluminiumhydride (DIBAL),
and a suitable solvent, such as for example tetrahydrofuran or diethyl ether.

Compounds of formula (I) wherein Z is C;_¢alky! substituted with amino, can be
converted into a compound of formula (I) wherein Z is C, ¢alkyl substituted with amino
which is substituted with piperidinyl or C,.salkyl substituted piperidinyl, by reaction
with piperidine or C;_salkyl substituted piperidine in the presence of H, a suitable
catalyst, such as for example palladium on charcoal, a suitable catalyst poison, such as
for example a thiophene solution, and a suitable solvent, such as for example an

alcohol, e.g. methanol and the like.

Compounds of formula (I) wherein Z is C.salkyl substituted with amino, can also be
converted into a compound of formula (I) wherein Z is Cj.alkyl substituted with
dimethylamino, by reaction with paraform in the presence of H». a suitable catalyst,
such as for example palladium on charcoal, a suitable catalyst poison, such as for
example a thiophene solution, and a suitable solvent, such as for example an alcohol,
e.g. methanol and the like.

The compounds of the present invention were found to be positive modulators of the
o7 nicotinic receptor. The a7 nicotinic receptor (&7 nAChR) belongs to the
superfamily of cys-loop, ionotropic ligand-gated ion channels which includes the 5-
HT;, GABA4 and glycine receptor families. It is activated by acetylcholine and its
breakdown product choline and a major feature of the 7 nAChR is its rapid
desensitisation in the persistent presence of agonist. It is the second most abundant
nicotinic receptor subtype in the brain and is an important regulator of release of many
neurotransmitters. It has a discrete distribution in several brain structures with
relevance to attentional and cognitive processes, such as the hippocampus and pre-
frontal cortex and has been implicated in a variety of psychiatric and neurological
disorders in humans.
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Genetic evidence for its association with schizophrenia is seen in the form of strong
linkage between a schizophrenia marker (sensory gating deficit) and the o7 locus on
15q13-14 (Freedman et al. 1997. PNAS 94, 587-592) and polymorphisms in core
promoter region of the o7 gene (Leonard et al. 2002).

Pathological evidence points to a loss of o7 immunoreactivity and o-Btx-binding in the
hippocampus, frontal and cingulate cortex of schizophrenic brains (Freedman et al.
1995; Guan et al. 1999; Marutle et al. 2001), in Parkinson’s and Alzheimer’s disease
(Banerjee et al. 2000; Burghaus et al. 2000) and paraventricular nucleus and nucleus

reuniens in autism (Ray et al. 2005).

Pharmacological evidence such as the marked smoking habits of schizophrenics
compared to normals have been interpreted as an attempt by the patients to self-
medicate to make up for a deficit in &7 nicotinergic transmission (Dalack et al. 1998).
Transient normalization of defects in sensory gating (PPI) in both animal models and
man upon nicotine administration (Adler et al. 1982; Bickford and Wear, 1995) and
temporary restoration of normal sensory gating in schizophrenics when forebrain
cholinergic activity low (e.g. stage 2 sleep) (Griffith et al. 1998) have both been
interpreted to be the result of transient activation of the o7 nicotinic receptor followed

by desensitisation.

Thus there is good reason to suppose that activating the o7 nAChR will have
therapeutically beneficial effects for a number of CNS (psychiatric and neurological)

disorders.

As already mentioned the o7 nAChR rapidly desensitises in the persistent presence of
the natural transmitter acetylcholine as well as exogenous ligands such as nicotine. In
the desensitised state the receptor remains ligand-bound but functionally inactive. This
is not so much a problem for natural transmitters such as acetylcholine and choline
since these are substrates for very powerful breakdown (acetylcholinesterase) and
clearance (choline transporter) mechanisms. These transmitter breakdown/clearance
mechanisms are likely to maintain the balance between activatible and desensitised o7
nAChRs in a physiologically useful range (Dani et al. 2000). However, synthetic
agonists, which are not substrates for the natural breakdown and clearance mechanisms
are perceived to have a potential liability both for over-stimulation and also to push the
a7 nAChR population equilibrium towards a persistently desensitised state, which is
undesirable in disorders in which deficiencies in o7 nAChR expression or function play
arole. Agonists by their nature must target the ACh binding pocket which is highly
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conserved across the different nicotinic receptor subtypes leading to the potential for
adverse reactions by non-specific activation of other nicotinic receptor subtypes.
Therefore, to avoid these potential liabilities an alternative therapeutic strategy to o7
agonism is to enhance receptor responsiveness to the natural agonists with a positive
allosteric modulator (PAM). A PAM is defined as an agent which binds to a site
distinct from the agonist binding site, and therefore is not expected to have agonist or
desensitisation properties, but enhances the responsiveness of the o7 nAChR to the
natural transmitter. The value of this strategy is that for a given amount of transmitter
the magnitude of o7 nAChR response is increased in the presence of the PAM relative
to the level of transmission possible in its absence. So for disorders in which there is a
deficit in o7 nAChR protein the PAM-induced increase in 07 nicotinergic transmission
can be beneficial. As a PAM relies on the presence of the natural transmitter the
potential for over-stimulation is limited by the breakdown/clearance mechanisms for

the natural transmitter.

It is accordingly an object of the present invention to provide methods of treatment that
include administering either a positive modulator as the only active substance, thus
modulating the activity of endogenous nicotinic receptor agonists such as acetylcholine
or choline, or administering a positive modulator together with a nicotinic receptor
agonist. In a particular form of this aspect of the invention, the method of treatment
comprises treatment with a positive modulator of the o7 nicotinic receptor as described

-herein and an a7 nicotinic receptor agonist or partial agonist. Examples of suitable

compounds with 07 nicotinic receptor agonistic activity include
1,4-Diazabicyclo[3.2.2]nonane-4-carboxylic acid, 4-bromophenyl ester,
monohydrochloride (a.k.a SSR1807114);

(-)-spiro[ 1-azabicyclo[2.2.2.]octane-3,5’-oxazolidine]-2’-one;
3-{(2,4-Dimethoxy)Benzylidene}-Anabaseine Dihydrochloride (a.k.a GTS-21);
[N-[(3R)-1-Azabicyclo[2.2.2]oct-3-yl]-4-chlorobenzamide Hydrochloride] a.k.a PNU-
282987)

Positive nAChR modulators of the present invention are useful for treatment or
prophylaxis of psychotic disorders, intellectual impairment disorders or diseases or
conditions in which modulation of &7 nicotinic receptor activity is beneficial. A
particular aspect of the method of the invention is a method of treatment for learning
deficit, cognition deficit, attention deficit or memory loss, modulation of o7 nicotinic
receptor activity is expected to be beneficial in a number of diseases including
Alzheimer’s disease, Lewy Body Dementia, Attention Deficit Hyperactivity Disorder,

anxiety, schizophrenia, mania, manic depression, Parkinson’s disease, Huntington’s
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disease, Tourette's syndrome, brain trauma or other neurological, degenerative or
psychiatric disorders in which there is loss of cholinergic function, including loss of
cholinergic synapses, including jetlag, nicotine addiction, pain.

In view of the above described pharmacological properties, the compounds of formula -
@D, (), @Y or (I””") or any subgroup thereof, their N-oxides, pharmaceutically
acceptable addition salts, quaternary amines and stereochemically isomeric forms, may
be used as a medicine. In particular, the present compounds can be used for the
manufacture of a medicament for treatment or prophylaxis of psychotic disorders,
intellectual impairment disorders or diseases or conditions in which modulation of the

o7 nicotinic receptor is beneficial.

In view of the utility of the compounds of formula (I), (I’), (I'’) or (I'’"), there is
provided a method of treating warm-blooded animals, including humans, suffering
from or a method of preventing warm-blooded animals, including humans, to suffer
from diseases in which modulation of the o7 nicotinic receptor is beneficial, such as
schizophrenia, mania, and manic depression, anxiety, Alzheimer’s disease, learning
deficit , cognition deficit, attention deficit, memory loss, Lewy Body Dementia, Mild
Cognitive Impairment, Attention Deficit Hyperactivity Disorder, Parkinson’s disease,
Huntington’s disease, Tourette’s syndrome, brain trauma, jetlag, nicotine addiction and
pain. More especially the compounds are suitable for use as a medicine in the
treatment or prevention of schizophrenia, schizophreniform disorder, schizoaffective
disorder, delusional disorder, brief psychotic disorder, shared psychotic disorder,
psychotic disorder due to a general medical condition, substance-induced psychotic
disorder