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NOVEL COMPOUNDS

FIELD OF THE INVENTION

The present invention relates to novel compounds that inhibit LRRK2 kinase activity,
processes for their preparation, to compaositions containing them and to their use in the
treatment of diseases characterised by LRRK2 kinase activity, particularly Parkinson's
disease and Alzheimer's disease.

BACKGROUND OF THE INVENTION

Parkinson’s disease is a neurodegenerative disorder characterised by selective
degeneration and cell death of dopaminergic neurones in the substantia nigra region of
the brainstem. Parkinson's disease is generally considered to be sporadic and of
unknown etiology. Over the past five years however, a handful of mutations in the
leucine rich repeat kinase 2 (LRRK2) gene have been linked to Parkinson’s disease
(W02006068492 and W02006045392). The G2019S mutation co-segregates with
autosomal dominant parkinsonism and accounts for about 6% of familial Parkinson’s
disease cases and 3% of sporadic Parkinson’s disease cases in Europe (Gilks et al.,
2005, Lancet, 365: 415-416; Jaleel et al., 2007, Biochem J, 405: 307-317). LRRK2 is a
member of the ROCO protein family and all members of this family share five conserved
domains. The G2019S mutation occurs in the highly conserved kinase domain and it
has therefore been postulated that the G2019S mutation may have an effect on kinase
activity (WO2006068492). [t has since been verified that this mutation increases the
Vmax of LRRK2 for the non-natural, in vitro, substrates, moesin and the LRRKtide
peptide (Jaleel et al., 2007, Biochem J, 405: 307-317). Amino acid substitutions at a
second residue R1441 are also associated with Parkinson’s Disease (reviewed in
Paisan-Ruiz 2009, Hum. Mutat. 30: 1153-1160) and have also been shown to elevate
LRRK2 kinase activity via decreasing the rate of GTP hydrolysis by the GTPase domain
of LRRK2 (Guo et al., 2007 Exp Cell Res. 313; 3658-3670; West et al., 2007 Hum. Mol
Gen. 16: 223-232). Over-expression of the mutant protein LRRK2 R1441G is reported
to cause symptoms of Parkinson's disease and hyperphosphorylation of Tau in
transgenic mouse models (Li, Y. et al. 2009, Nature Neuroscience 12: 826-828). This
LRRK2 driven phenotype is also characterised by diminished dopamine release,
suggesting that inhibitors of LRRK2 would be expected to positively regulate dopamine
release. These data suggest that novel LRRK2 inhibitors of kinase catalytic activity
could be useful for the treatment of Parkinson'’s disease, including idiopathic Parkinson's
disease and familial Parkinson's disease, particularly familial Parkinson's disease in
patients expressing LRRK2 kinase bearing the G2019S mutation or the R1441G
mutation. In addition, LRRK2 inhibitors may have potential utility in treatment of other
conditions characterised by diminished dopamine levels such as withdrawal
symptoms/relapse associated with drug addiction (Rothman et al., 2008, Prog. Brain
Res, 172: 385), and Tauopathy diseases characterised by hyperphosphorylation of Tau
such as Alzheimer's disease, argyrophilic grain disease, Pick's disease, corticobasal
degeneration, progressive supranuclear palsy and inherited frontotemporal dementia
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and parkinsonism linked to chromosome 17 (FTDP-17) (Goedert, M and Jakes, R (2005)
Biochemica et Biophysica Acta 1739 240-250).

Two further mutations in LRRK2 have been identified that are clinically associated with
the transition from mild cognitive impairment (MCI) to Alzheimer's disease
(W02007149798). These data provide further evidence that inhibitors of LRRK2 kinase
activity could be useful for the treatment diseases such as Alzheimer's disease, other
dementias and related neurodegenerative disorders.

In an experimental model of Parkinson's disease in marmosets an elevation of LRRK2
MRNA is observed in a manner that correlates with the level of L-Dopa induced
dyskinesia (Hurley, M.J et al., 2007 Eur. J. Neurosci. 26: 171-177). This suggests that
LRRK?2 inhibitors may have utility in amelioration of such dyskinesias.

Evidence is also emerging of roles for LRRK2 in regulating neuronal progenitor
differentiation in vitro (Milosevic, J. et al., 2009 Mol. Neurodegen. 4: 25), suggesting that
inhibitors of LRRK2 may have utility in production of neuronal progenitor cells in vitro for
consequent therapeutic application in cell based-treatment of CNS disorders.

Individuals bearing LRRK2 G2019S mutation have been reported to display increased
frequency of non-skin cancers, including renal, breast, lung, prostate cancers as well as
acute myelogenous leukemia (AML). Given that G2019S mutation in LRRK2 is reported
to increase catalytic activity of the LRRK2 kinase domain, it is anticipated that there may
be utility in small molecule inhibitors of LRRK2 for treatment of cancers, especially those
of kidney, breast, lung, prostate (e.g. solid tumors) and blood (e.g. AML; Michael J. Fox
Foundation for Parkinson’s Research, LRRK2 Cohort Workshop, The Desmond Tutu
Center, New York City, May 5-6, 2010).

EP1555018 (Institute of Medicinal Molecular Design, Inc.) discloses N-arylsalicylamide
derivatives and hydroxyary| derivatives which are inhibitors of NF-kB activation and AP-1
activation, and their use in the treatment of neurodegenerative diseases such as
Alzheimer's disease. Liechti et al., (Eur. J. Med. Chem., 2004, 39: 11-26) discloses a
series of salicylanilides and describes their inhibitory activity against tyrosine kinases.
McKerrecher et al., (Bioorg. Med. Chem. Lett., 2005, 15(8): 2103-2106) and
W02003000267 (AstraZeneca AB) describe a series of benzamides that are reported to
act as activators of glucokinase. W02001064643 and W02001064642 (Cor
Therapeutics, Inc.) describe a series of benzamides which are stated to act as inhibitors
of Factor Xa. JP51028464 (Microbial Chem Res Found) also discloses a series of
benzamides. Jensen and Ingvorsen (Acta Chemica Scandinavica, 1852, 6: 161-165)
describe the production of amides of 2-benzyloxy-4-nitrobenzoic acid. W02003084949
describe a series of pyridinoylpiperidine compounds as 5-HT4¢ agonists, and their use in
the treatment of dementia. W02003078409 (Ono Pharm Co. Ltd) discloses a series of
phenylacetic acid derivatives which are stated to be prostaglanding D2 DP receptor
antagonists. EP798847 (Shiseido Co Ltd) disclose pyridine derivatives stated to be
useful in the treatment of peptic ulcers. W02006003923 and JP2007176799 (Sankyo
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Co Ltd) disclose substituted benzene compounds as liver X receptor modulators for use
in treating a number of diseases including Alzheimer’s disease. W02007125103 (Novo
Nordisk AS) discloses a series of benzamide compounds as glucokinase activators.
W02005000309 (lonix Pharm Ltd) disclose a series of benzene derivatives as SNS-
sodium channel inhibitors. W02004099170 (Inst. Pharm Discovery LLC) discloses
phenyl substituted carboxylic acid compounds as protein tyrosine phosphatase
inhibitors. W08948492 (Japan Tobacco Inc.) discloses amide derivatives as nociceptin
antagonists. W09850030 (Univ Pittsburgh) discloses substituted benzene compounds
that are useful in the treatment or prophylaxis of restenosis, intimal hyperplasia
associated with restenosis, atherosclerosis and cancer. W09900121 (Eli Lilly & Co)
disclose inhibitors of Factor Xa.

SUMMARY OF THE INVENTION

The present invention provides, in a first aspect, a compound of formula (I} or a
pharmaceutically acceptable salt thereof for use as a medicament

R1

A R7

RS
R2 =

RS RS
R4
(1)
wherein:
A represents pyridin-2-yl, pyridin-3-yl, pyridazin-3-yl, pyridazin-4-yl, pyrimidin-5-yl , 1,3-
oxazol-2-yl, 1H-pyrazol-4-yl or isoxazol-4-yl or a group of formula (a) wherein *
represents the point of attachment:

(@) .

R9
wherein when A represents pyridin-3-yl, the pyridinyl ring may optionally be substituted
at the 2 position by fluoro, methoxy or CH,OH, at the 4 position by methyl or CH,OH, or
at the 5 position by fluoro; when A represents 1H-pyrazol-4-yl, the pyrazolyl ring may
optionally be substituted at the 1 position by methy! ,and where A represents isoxazol-4-

-3.
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yl, the isoxazolyl ring may optionally be substituted at the 3 position by methyl or at the 5
position by methyl

R' represents halo, haloC,.salkyl, hydroxy, CN, -O(CH;),O(CH;)2NH,, -CNOH,
(0)a(CH,),R™, -(CO)R™, R™, -(SO,)R™, (Cy.3alkylene)(CO)R", (CH=CH)(CO)R™,
(C,.salkylene)NHCOR', -O-nitrogen containing monoheterocyclic ring with the proviso
that the atom directly attached to the oxygen is not nitrogen, or a nitrogen containing
heteroaryl ring, wherein the nitrogen containing monoheterocyclic ring is optionally
substituted with one, two or three methyl groups and wherein the nitrogen containing
heteroaryl ring is optionally substituted by one two or three groups selected from NH,
(C..salkylene)R™, (Cy,alkylene)(CO)R™, Cy.salkyl and halo;

n and q independently represent 0 or 1;

p represents 1, 2 or 3;

R?, R® R* R®and R®independently represent hydrogen, halo, CN, C,.salky! or C,.salkoxy;
R’and R® independently represent hydrogen or C,., alkyl;

R’ represents hydrogen, halo, C.,alkyl, C.,alkoxy, -CH,CO,H or -CONHCHj;

R'® represents hydrogen, C,.alkyl, -NR''R'2, or a nitrogen containing monoheterocyclic
ring which ring is optionally substituted with one, two or three methyl groups;

R' and R ? are independently selected from hydrogen and C,.; alkyl, wherein said
Ci.salkyl group is optionally substituted with one, two or three halo, hydroxy, cyano or
C,.,alkoxy groups,

R' represents -NR''R'? or a nitrogen containing monoheterocyclic ring which ring is
optionally substituted with one, two or three methyl groups and wherein the nitrogen
containing monoheterocyclic ring is attached via a nitrogen atom; and

R' represents hydroxy or C,.;alkoxy;

with the proviso that the compound of formula (1) is not:

2-[(phenylmethyl)oxy}-N-3-pyridinyl-5-(1-pyrrolidinylsulfonyl)benzamide; or
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2-{[(3,4-difluorophenyl)methyl]loxy}-5-(1-hydroxyethyl)-N-4-pyridazinylbenzamide;
and also is not 5-amino-2-(2,4-dimethylbenzyloxy)benzanilide.

According to another embodiment of the present invention there is provided a compound
of formula (1) or a salt thereof

R

R2 Reé

R3 RS
R4
(1)
wherein:
A represents pyridin-2-yl, pyridin-3-yl, pyridazin-3-yl, pyridazin-4-yl, pyrimidin-5-yl, 1,
3-oxazol-2-yl, 1H-pyrazol-4-yl or isoxazol-4-yl or a group of formula (a) wherein *
represents the point of attachment:

(a) .

R
wherein when A represents pyridin-3-yl, the pyridinyl ring may optionally be substituted at
the 2 position by fluoro, methoxy or CH,OH, at the 4 position by methyl or CH,OH, or at
the 5 position by fluoro; when A represents 1H-pyrazol-4-yl, the pyrazolyl ring may
optionally be substituted at the 1 position by methyl, and where A represents isoxazol-4-yl,
the isoxazolyl ring may optionally be substituted at the 3 position by methyl or at the 5
position by methyl;

4a
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R' represents halo, haloC,salkyl, hydroxy, CN, -O(CH,),O(CH,),NH,, -CNOH,
(0)n(CH2),R™, -(CO)R™, R™, -(SO,R™, (C,salkylene)(CO),R™, (CH=CH)(CO)R",
(Cy.salkylene)NHCOR'™, -O-nitrogen containing monoheterocyclic ring with the proviso
that the atom directly attached to the oxygen is not nitrogen, or a nitrogen containing
heteroaryl ring, wherein the nitrogen containing monoheterocyclic ring is optionally
substituted with one, two or three methyl groups and wherein the nitrogen containing
heteroaryl ring is optionally substituted by one, two or three groups selected from NH,,
(Cysalkylene)R', (C,salkylene)(CO)4R™, Csalkyl and halo;

n and g independently represent 0 or 1;

p represents 1, 2 or 3;

R? R® R*, R®and R® independently represent hydrogen, halo, CN, C,salkyl or C,.salkoxy;
R’ and R® independently represent hydrogen or C., alkyl;

R® represents hydrogen, halo, Cy.,alkyl, C;alkoxy, -CH,CO,H or -CONHCHj;

R' represents hydrogen, Cysalkyl, -NR''R'?, or a nitrogen containing monoheterocyclic
ring which ring is optionally substituted with one, two or three methyl groups;

R' and R' are independently selected from hydrogen and C,; alkyl, wherein said
C,.3 alkyl group is optionally substituted with one, two or three halo, hydroxy, cyano or
C,..alkoxy groups;

R' represents -NR''R'?, or a nitrogen containing monoheterocyclic ring which ring is
optionally substituted with one, two or three methyl groups and wherein the nitrogen
containing monoheterocyclic ring is attached via a nitrogen atom; and

R' represents hydroxy or C,_salkoxy;

with the proviso that the compound of formula () is not:
2-[(phenylmethyl)oxy]-N-3-pyridinyl-5-(1-pyrrolidinylsulfonyl)oenzamide;
2-{[(3,4-difluorophenyl)methyl]oxy}-5-(1-hydroxyethyl)- N-4-pyridazinylbenzamide;
5-bromo-2-(2-chlorobenzyloxy)-N-(pyridin-3-yl)benzamide;
5-chloro-2-[(phenylmethyl)oxy]-N-3-pyridinylbenzamide;
5-bromo-N-{3-[(methylamino)carbonyl]phenyl}-2-[(phenylmethyl)oxy]benzamide; or
5-chloro-2-[(2-cyanophenyl)methoxy]-N-phenylbenzamide;

and also is not 5-amino-2-(2,4-dimethylbenzyloxy)benzanilide.

The term 'halo’ as used herein refers to a fluoro, chloro, bromo or iodo group.

4b
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The term 'C,., alkyl' as used herein as refers to a linear or branched saturated
hydrocarbon group containing from x to y carbon atoms. Examples of C,.; alkyl groups

include methyl, ethyl, n-propyl and isopropy!.

The term 'haloC,., alkyl' as used herein refers to a C,., alkyl group as defined herein
wherein at least one hydrogen atom is replaced with halogen. Examples of such groups

include fluoroethyl, trifiuoromethyl or trifluoroethyl and the like.
The term C, ,alkylene as used herein refers to a divalent linear or branched saturated

hydrocarbon group containing from x to y carbon atoms. Examples of C, ; alkylene groups
include, CH,, CH,CH;, CH,CH,CH,, CH(CH;)CH,, CH(CHas), and CH,CH(CHj).

4c
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The term 'C,, alkoxy' as used herein refers to a group of formula -O-C,., alkyl, wherein
C.., alkyl is defined as above. Examples of C1-3 alkoxy groups include methoxy, ethoxy,

n-propoxy, and iSOPropoxy.

The term 'nitrogen containing monoheterocyclic ring’ as used herein refers to a 4-7
membered monocyclic ring which may be saturated or partially unsaturated, and which
contains at least one nitrogen atom. Optionally, the ring may contain 1 to 3 other
heteroatoms selected from oxygen, nitrogen or sulphur. Examples of nitrogen containing
heterocyclyl groups include pyrrolidinyl, azetidinyl, pyrazolidinyl, oxazolidinyl,
imidazoiidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl,
hydantoinyl, valerolactamyl, tetrahydropyridinyl, tetrahydropyrimidinyl, diazepanyl,
azepanyl and the like. The term 'nitrogen containing heteroaryl ring' as used hereinrefers
to a 5-6 membered monocyclic aromatic ring, which monocyclic aromatic ring contains at
least one nitrogen atom and 1 to 3 further heteroatoms selected from oxygen, nitrogen

and sulphur.

Examples of such monocyclic aromatic rings include, furazanyl, pyrrolyl, triazolyl,
tetrazolyl, imidazolyl, oxazolyl, thiazolyl, oxadiazolyl, isothiazolyl, isoxazolyl, thiadiazolyl,
pyrazolyl, pyrimidyl, pyridazinyl, pyrazinyl, pyridinyl, triazinyl, tetrazinyl and the like.

In further aspects of the invention, the invention provides a compound of

formula (1) or a salt thereof, and a pharmaceutical composition comprising the compound
of formula (I) or a pharmaceutically acceptable salt thereof and a

pharmaceutically acceptable carrier.

Throughout this specification and the claims which follow, unless the context requires
otherwise, the word "comprise”, and variations such as "comprises” and "comprising”, will
be understood to imply the inclusion of a stated integer or step or group of integers or

steps but not the exclusion of any other integer or step or group of integers or steps.

The reference in this specification to any prior publication (or information derived from it),
or to any matter which is known, is not, and should not be taken as an acknowledgment or

admission or any form of suggestion that that prior publication (or information derived from
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it) or known matter forms part of the common general knowledge in the field of endeavour

to which this specification relates.

DETAILED DESCRIPTION OF THE INVENTION

As discussed above, in a first aspect, the invention provides a compound of formula (1) or

a pharmaceutically acceptable salt thereof for use as a medicament

5a
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R1

R2 R6

R3 RS
R4
(1)
wherein:
A represents pyridin-2-yl, pyridin-3-yl, pyridazin-3-yl, pyridazin-4-yl, pyrimidin-5-yl , 1,3-
oxazol-2-yl, 1H-pyrazol-4-yl or isoxazol-4-y! or a group of formula (a) wherein *
represents the point of attachment:

(a) .

R9
wherein when A represents pyridin-3-yl, the pyridinyl ring may optionally be substituted
at the 2 position by fluoro, methoxy or CH,OH, at the 4 position by methyl or CH,OH, or
at the 5 position by fluoro; when A represents 1H-pyrazol-4-yl, the pyrazolyl ring may
optionally be substituted at the 1 position by methyl ,and where A represents isoxazol-4-
yl, the isoxazolyl ring may optionally be substituted at the 3 position by methyl or at the
5 position by methy!;

R' represents halo, haloC.salkyl, hydroxy, CN, -O(CH3),0(CH,)2NH,, -CNCH,
(O)(CH2)R™, -(CO)R™, R®, -(SO,)R™, (Cysalkylene)(CO),R™, (CH=CH)CO)R™, (C.
salkylene)NHCOR™, -O-nitrogen containing monoheterocyclic ring with the proviso that
the atom directly attached to the oxygen is not nitrogen, or a nitrogen containing
heteroaryl ring, wherein the nitrogen containing monoheterocyclic ring is optionally
substituted with one, two or three methyl groups and wherein the nitrogen containing
heteroaryl ring is optionally substituted by one two or three groups selected from NH,,
Cr.zalkyleneR™, (Cy.qalkylene)(CO),R™, Ciaalkyl and halo;

n and q independently represent 0 or 1;

p represents 1, 2 or 3;

R? R3, R*, R® and R® independently represent hydrogen, halo, CN, Cy.alkyl or C.
salkoxy;

R’ and R® independentiy represent hydrogen or C.; alkyl;

R® represents hydrogen, halo, Cy.;alkyl, Cq.zalkoxy, -CH,CO;H or ~CONHCH;;

-6-
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R represents hydrogen, Ci.alkyl, ~NR''R", or a nitrogen containing monoheterocyclic
ring which ring is optionally substituted with one, two or three methy! groups;

R and R are independently selected from hydrogen and C1.3 alkyl, wherein said C1.3
alky! group is optionally substituted with one, two or three halo, hydroxy, cyano or C;.
-alkoxy groups;

R™ represents -NR''R", or a nitrogen containing moncheterocyclic ring which ring is
optionally substituted with one, two or three methyl groups and wherein the nitrogen
containing monoheterocyclic ring is attached via a nitrogen atom; and

R™ represents hydroxy or C,.alkoxy;

with the proviso that the compound of formula (1) is not:
2-[(phenylmethyl)oxy]-N-3-pyridinyl-5-(1-pyrrolidinylsulfonyl)benzamide; or

2-{[(3 4-diflucrophenyl)methyljoxy}-5-(1-hydroxyethy!)-N-4-pyridazinylbenzamide.

In one embodiment, the compound of formuta (I) is not 5-bromo-2-[(phenyimethyl)oxy]-
N-2-pyridinylbenzamide. In another embodiment, the compound of formula (I} is not 5-
bromo-2-[(phenylmethyljoxy]-N-2-pyridinylbenzamide, N-[2-(hydroxymethyl)-3-pyridinyl]-
2-[(phenyimethyl)oxy]-5-(4-pyridinyl)benzamide,N-[4-(hydroxymethyl)-3-pyridinyl]-2-
[(phenylmethyl)oxy]-5-(4-pyridinyl)benzamide, N-(5-methyl-4-isoxazolyl)-2-
[(Phenylmethyl)oxy]-5-(4-pyridinyl)benzamide, 5-(aminomethyl)-2-{[(3,4~
difluorophenyl)methyljoxy}-N-3-pyridinylbenzamide or methyl ({4-{[(3,4-
difluorophenyl)methyl]oxy}-3-[(3-pyridinylamino)carbonyl]phenyl}methyl)carbamate.

-In a further aspect, the invention provides a compound of formula {I) or a

pharmaceutically acceptable salt thereof for use as a medicament wherein:
A represents pyridin-2-yl, pyridin-3-yl, pyridazin-3-yl, pyridazin-4-yl, pyrimidin-5-yl or a
group of formula (a) wherein * represents the point of attachment:

(a) .

R
R" represents halo, hydroxy, CN, -R'® or -OR™;

R? R% R* R®and R® independently represent hydrogen, halo, CN, Cyaalkyl or C,.
salkoxy;

R”and R® independently represent hydrogen or C,.; alkyl;

R? represents hydrogen, halo, Cy.zalkyl, Cyalkoxy, -CH,CO,H or -CONHCH3;

R represents Cy.salkyl optionally substituted with -NR''R'?, or a nitrogen containing
monoheterocyclic ring which is optionally substituted with one, two or three methyl
groups; and

R" and R*are independently selected from hydrogen and C,. alkyl, wherein said C.5
alkyl group is optionally substituted with one, two or three halo, hydroxy, cyano or Cs.
zalkoxy groups.
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in one embodiment, the compound of formula (1) is not 5-bromo-2-[(phenylimethyl}oxy]-
N-2-pyridinylbenzamide. In another embodiment, the compound of formula (f) is not 5-
bromo-2-[{phenyimethyl}oxy]-N-2-pyridinylbenzamide or 5-{aminomethyl)-2-{[(3,4-
difluorophenyl)methyljoxy}-/NV-3-pyridinylbenzamide.

Compounds of formula (1) or pharmaceutically acceptable salts thereof are inhibitors of
LRRK2 kinase activity and are thus believed to be of potential use in the treatment of
neurological disorders including Parkinson’s disease, Alzheimer's disease, dementia
(including Lewy body dementia and vascular dementia), age related memory
dysfunction, mild cognitive impairment, argyrophilic grain disease, Pick's disease,
corticobasal degeneration, progressive supranuclear palsy, inherited frontotemporal
dementia and parkinsonism linked to chromosome 17 (FTDP-17), withdrawal
symptoms/relapse associated with drug addiction, L-Dopa induced dyskinesia,

and renal, breast, lung, prostate cancers as well as acute myelogenous leukemia (AML).

In the context of the present invention, treatment of Parkinson's disease refers to the
treatment of idiopathic Parkinson's disease and familial Parkinson's disease. In one
embadiment, familial Parkinson's disease includes patients expressing LRRK2 kinase
bearing the G2019S mutation or the R1441G mutation. Treatment of Parkinson’s
disease may be symptomatic or may be disease modifying. In one embodiment,
treatment of Parkinson’s disease refers to symptomatic treatment.

Compounds of the present invention may also be useful in treating patients identified as
susceptible to progression to severe Parkinsonism by means of one of more subtle
features associated with disease progression such as family history, olfaction deficits,
constipation, cognitive defects, gait or biological indicators of disease progression gained
from molecular, biochemical, immunological or imaging technologies. In this context,
treatment may be symptomatic or disease modifying.

In the context of the present invention, treatment of Alzheimer's disease refers to the
treatment of idiopathic Alzheimer's disease and familial Alzheimer's disease. Treatment
of Alzheimer's disease may be symptomatic or may be disease modifying. In one
embodiment, treatment of Alzheimer's disease refers to symptomatic treatment.
Similarly, treatment of dementia (including Lewy body dementia and vascular dementia),
age related memory dysfunction, mild cognitive impairment argyrophilic grain disease,
Pick's disease, corticobasal degeneration, progressive supranuclear palsy, inherited
frontotemporal dementia and parkinsonism linked to chromosome 17 (FTDP-17) and
renal, breast, lung, prostate cancers as well as acute myelogenous leukemia (AML) may
be symptomatic or disease modifying. in one embodiment, treatment of dementia
(including Lewy body dementia and vascular dementia), age related memory
dysfunction, mild cognitive impairment, argyrophilic grain disease, Pick's disease,
corticobasal degeneration, progressive supranuclear palsy, inherited frontotemporal
dementia and parkinsonism linked to chromosome 17 (FTDP-17), and renal, breast,
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lung, prostate cancers as well as acute myelogenous leukemia (AML) refers to
symptomatic treatment.

In the context of the present invention, treatment of withdrawal symptoms/relapse
associated with drug addiction and L-Dopa induced dyskinesia refers to symptomatic
treatment.

Accordingly, in a second aspect, the invention provides a compound of formula (1) ora
pharmaceutically acceptable salt thereof wherein A, n, p, g, R', R3 R}, R*, R®, R®, R7, R®,
R® R™, R", R', R"™ and R" are as defined above for use in the treatment of the above
disorders, and in particular Parkinson's disease and Alzheimer's disease. The invention
also provides a compound of farmula (1) or a pharmaceutically acceptable salt thereof
wherein A, n, p, 9, R", R% R}, R*, R%, R%, R”, R%, R®, R", R"" R™ R™and R"are as
defined above for use in the prophylaxis of Parkinson’s disease, Alzheimer's disease,
dementia (including Lewy body dementia and vascular dementia), age related memory
dysfunction, mild cognitive impairment, argyrophilic grain disease, Pick's diseass,
corticobasal degeneration, progressive supranuclear palsy, inherited frontotemporal
dementia and parkinsonism linked to chromosome 17 (FTDP-17), and renal, breast,
lung, prostate cancers as well as acute myelogenous leukemia (AML), particularly
Parkinson's disease and Alzheimer's disease.

The invention further provides a method of treatment of the above disorders, particularly
Parkinson’s disease and Alzheimer’s disease, in mammals including humans, which
comprises administering to the sufferer a therapeutically effective amount of a compound
of formula (1) or a pharmaceutically acceptable salt thereof wherein A, n, p, q, R", R R?,
R%, R% R% R’, R® R% R'%, R, R™?, R"®and R™ are as defined above.

The invention also provides the use of the compound of formula (1) or a pharmaceutically
acceptable salt thereof wherein A, n, p, q, R', R% R3, RY, R®, R%, R7, R?, R%, R, R"", R"?,
R"™and R" are as defined above in the manufacture of a medicament for use in the
treatment of the above disorders, and particularly Parkinson'’s disease and Alzheimer's
disease. The invention also provides the use of the compound of formula {l) or a
pharmaceutically acceptable salt thereof wherein A, n, p, g, R', R% R®, R*, R®, R® R, R®,
R% R™ R' R™ R™and R'*are as defined above in the manufacture cf a medicament
for use in the prophylaxis of Parkinson’s disease, Alzheimer's disease, dementia
(including Lewy body dementia and vascular dementia), age related memory
dysfunction, mild cognitive impairment, argyrophilic grain disease, Pick's disease,
corticobasal degeneration, progressive supranuclear palsy, inherited frontotemporal
dementia and parkinsonism linked to chromosome 17 (FTDP-17), and renal, breast,
lung, prostate cancers as well as acute myelogenous leukemia (AML), particularly
Parkinson's disease and Alzheimer's disease.
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The invention also provides the use of Inhibitors of LRRK2 in the production of neuronal
progenitor cells in vitro for consequent therapeutic application in cell based-treatment of
CNS disorders.

In a third aspect, the invention provides a compound of formula () or a salt thereof
R1

R2 R6

R3 R5
R4
(1)
wherein:
A represents pyridin-2-yl, pyridin-3-yl, pyridazin-3-yl, pyridazin-4-yl, pyrimidin-5-yl , 1,3-
oxazol-2-yl, 1H-pyrazoi-4-yl or isoxazol-4-yl or a group of formula (a) wherein *
represents the point of attachment:

(a) .

R9
wherein when A represents pyridin-3-yl, the pyridinyl ring may optionally be substituted
at the 2 position by fluoro, methoxy or CH,OH, at the 4 position by methyl or CH,OH, or
at the 5 position by fluoro; when A represents 1H-pyrazol-4-yl, the pyrazoly! ring may
optionally be substituted at the 1 position by methy! ,and where A represents isoxazol-4-
yl, the isoxazolyl ring may optionally be substituted at the 3 position by methyl or at the
5 position by methyl;
R’ represents halo, haloCysalkyl, hydroxy, CN, -O(CH2),O(CHz),NHz, -CNOH,
(O)a(CH,),R™, -(CO)R™, R™, -(SO,)R™, (Cyzalkylene)(CO),R™, (CH=CHYCO)RY, (C:.
salkylene)NHCOR", -O-nitrogen containing monoheterocyclic ring with the proviso that
the atom directly attached to the oxygen is not nitrogen, or a nitrogen containing
heteroaryl ring, wherein the nitrogen containing monoheterocyclic ring is optionally
substituted with one, two or three methyl groups and wherein the nitrogen containing
heteroaryl! ring is optionally substituted by one two or three groups selected from NH,
(C1.salkylene)R™, (Cyalkylene)(CO),R™, Cyaalky! and halo;
n and g independently represent 0 or 1;

p represents 1, 2 or 3;
-10 -
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R?, R? R* R% and R® independently represent hydrogen, halo, CN, Cysalkyl or C;.
salkoxy;

R”and R® independently represent hydrogen or Ci., alkyl;

R® represents hydrogen, halo, Cy.;alkyl, Cy.,alkoxy, ~CH,CO,H or ~-CONHCH;;

R represents hydrogen, Cysalkyl, -NR''R, or a nitrogen containing moncheterocyclic
ring which ring is optionally substituted with one, twao or three methyl groups;

R" and R'?are independently selected from hydrogen and C,.; alkyl, wherein said C1a
alky! group is optionally substituted with one, two or three halo, hydroxy, cyano or C,.
osalkoxy groups;

R" represents -NR''R"2, or a nitrogen containing monoheterocyclic ring which ring is
optionaily substituted with one, two or three methyl groups and wherein the nitrogen
containing monacheterocyclic ring is attached via a nitrogen atom; and

R represents hydroxy or Cyaalkoxy;

with the proviso that the compound of formula (1) is not:
2-[(phenylmethyl)oxy]-N-3-pyridinyl-5-(1-pyrrolidinylsulfonyl)benzamide;
2-{[(3,4-difluorophenyl)methyl]loxy}-5-( 1-hydroxyethyl)-N-4-pyridazinylbenzamide;
5-bromo-2-(2-chlorobenzyloxy)-N-(pyridin-3-yl)benzamide;
5-chloro-2-[(phenylmethyl)oxy]-N-3-pyridinylbenzamide;
5-bromo-N-{3-[(methylamino)carbonyl]phenyl}-2-[(phenylmethy!)oxy]benzamide; or
5-chloro-2-[(2-cyanophenyl)methoxy]-N-phenylbenzamide.

In one embodiment, the compound of formula (I) is not 5-bromo-2-[{(phenylmethyl)oxy]-
N-2-pyridinylbenzamide. In another embodiment, the compound of formula (1} is not 5-
bromo-2-[(phenylmethyl)oxy]-N-2-pyridinylbenzamide, N-{2-(hydroxymethyl)-3-pyridinyl]-
2-[(phenylmethyl)oxy]-5-(4-pyridinyl)benzamide,N-[4-(hydroxymethyl)-3-pyridinyl]-2-
[(phenylmethyl)oxy]-5-(4-pyridinyl)benzamide, N-(5-methyl-4-isoxazolyl)-2-
[(phenylmethyl)oxy]-5-(4-pyridinyl)benzamide, 5-(aminomethyl)-2-{[(3,4-
difluorophenyl)methyl]oxy}-N-3-pyridinylbenzamide or methyl ({4-{[(3,4-
difluorophenyl)methylloxy}-3-[(3-pyridinylamino)carbonyllphenyl}methyl)carbamate.

In a further aspect, the invention provides a compound of formula (I) or a salt thereof
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R1
H l S
N =
A~ R
O O\L’ R8
R? N =
l Z
R3 RS
R4

wherein:
A represents pyridin-2-yl, pyridin-3-yl, pyridazin-3-yl, pyridazin-4-yl, pyrimidin-5-yl or a
group of formula (a) wherein * represents the point of attachment:

(a) x

RO
R' represents halo, hydroxy, CN, -R™ or -OR’,

R? R? R* R®and R® independently represent hydrogen, halo, CN, Cy.salkyl or Cy.
aalkoxy;

R’and R® independently represent hydrogen or Cy., alky!:

R® represents hydrogen, halo, Cy.,alkyl, C4,alkoxy, -CH,CO,H or —-CONHCHj;

R represents Cy.salkyl optionally substituted with -NR''R"?, or a nitrogen containing
monoheterocyclic ring which is optionally substituted with one, two or three methy!
groups; and

R" and R'?are independently selected from hydrogen and C1. alkyl, wherein said C;.5
alkyl group is optionally substituted with one, two or three halo, hydroxy, cyano or C,.
salkoxy groups;

with the proviso that the compound of formula (l) is not:
5-bromo-2-(2-chlorobenzyloxy)-N-(pyridin-3-yl)benzamide;
5-chloro-2-[{phenylmethyl)oxy]-N-3-pyridinylbenzamide;
5-bromo-N-{3-[(methylamino)carbonyllphenyi}-2-[(phenylmethyl)oxy]benzamide; or
5-chloro-2-[(2-cyanophenyl)methoxy]-N-phenylbenzamide.

In one such embodiment, the compound of formula (1) is not 8-bromo-2-
[(phenylmethyl)oxy]-N-2-pyridinylbenzamide. In another embodiment, the compound of
formula (1) is not 5-bromo-2-[(phenylmethyl)oxy]-N-2-pyridinylbenzamide or 5-
(aminomethyl)-2-{[(3,4-difluorophenyl)methyl]Joxy}-N-3-pyridinylbenzamide.
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In one embodiment of the compound of formula (1), R represents:

- -(O)(CH2),R"; or

- ~(COR'™,
wherein R represents hydrogen, Cqaalkyl, -NR''R", or a nitrogen containing
monoheterocyclic ring which ring is optionally substituted with one, two or three methyl
groups, wherein n represents 0 or 1 and wherein p represents 1, 2 or 3.

In a more particular embodiment, R’ represents -(CO)R'®, wherein R'’ represents
hydrogen, Cq.3alkyl, -NR''R"?, or a nitrogen containing monoheterocyclic ring which ring
is optionally substituted with one, two or three methyl groups. More particularly, R’
represents -(CO)R'®, wherein R represents hydrogen, C,.salkyl, -NR''R'?, or a nitrogen
containing monoheterocyclic ring which ring is optionally substituted with one, two or
three methyl groups and which monocyclic ring is attached to the carbonyl group via a
nitrogen atom.

In an alternative embodiment, R' represents -(O),(CH2),R ", wherein R represents
hydrogen, C;.alkyl, -NR''R', or a nitrogen containing monoheterocyclic ring which ring
is optionally substituted with one, two or three methyl groups, wherein n represents 0 or
1 and wherein p represents 1, 2 or 3. More particularly, R’ represents -(0),(CH2),R"?,
wherein R represents hydrogen, C;.salkyl, -NR'R", or a nitrogen containing
monocheterocyclic ring which ring is optionally substituted with one, two or three methyl
groups, wherein n represents 0 or 1 and wherein p represents 1.

In certain embodiments where R' represents -(O)s(CH,),R" or -(CO)R™, R represents
a nitrogen containing moncheterocyclic ring which ring is optionally substituted with one,
two or three methyl groups. More particularly, R' represents a nitrogen containing
monoheterocyclic ring selected from the group consisting of piperidinyl, piperazinyl
pyrrolidinyl and morpholinyl, which ring is optionally substituted with one, two or three
methyl groups.

Even more particularly, R* represents:

- piperidinyl (e.g. piperidin-1-yl or piperidin-4-yl) which is optionally substituted with
one, two or three methyl groups;

- piperazinyl (e.g. piperazin-1-yl) which is optionally substituted with one, two or
three methyl groups;

- pyrrolidinyl (e.g. pyrrolidin-1-yl or pyrrolidin-2-y!) which is optionally substituted
with ane, two or three methyl groups; or

- morpholinyl (e.g. morpholin-4-yl).

Most particularly, R™ represents:
- unsubstituted piperidin-1-yl;
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- piperidin-4-yl optionally substituted with one, two or three methyl groups (e.g. 1-
methyl piperidin-4-yl);

- piperazin-1-yl optionally substituted with one, two or three methyl groups (e.g. 4-
methyl piperazin-1-yl);

5 - unsubstituted pyrrolidin-1-yl;

- pyrrolidin-2-y! optionally substituted with one, two or three methyl groups {(e.g. 1-
methy! pyrrolidin-2-yl); or

- unsubstituted morpholin-4-yl.

10 In embodiments in which R’ represents -(CO)R'®, R represents:

- unsubstituted piperidin-1-yl;

- piperidin-4-y! optionally substituted with one, two or three methyl groups (e.g. 1-

methyl piperidin-4-yl);

- piperazin-1-yl optionally substituted with one, two or three methy! groups (e.g. 4-.
15 methyl piperazin-1-yl);

- unsubstituted pyrrolidin-1-yl; or

- unsubstituted morpholin-4-yl.

In other embodiments in which R' represents -(0),(CH.),R'’ or -(CO)R", R represents

20 -NR"R", wherein R'" and R" are independently selected from hydrogen and C, alkyl,
wherein said C,_3 alkyl group is optionally substituted with one, two or three halo,
hydroxy, cyano or C,_alkoxy groups. More particularly, R"" and R are independently
selected from hydrogen and Cy.5 alkyl. Most particularly, R' and R' are independently
selected from hydrogen and methyl.

25
In a further embodiment, R’ represents R™ or -(SO2)R™ wherein R" represents —
NR"R'™, or a nitrogen containing monoheterocyclic ring which ring is optionaily
substituted with one, two or three methyl groups and wherein the nitrogen containing
monoheterocyclic ring is attached to the sulphur via a nitrogen atom.

30
In a more particular embodiment, R' represents R™, wherein R™ represents -NR"'R"? or
a nitrogen containing monoheterocyclic ring which ring is optionally substituted with one,
two or three methyl groups and wherein the nitrogen containing monoheterocyclic ring is
attached via a nitrogen atom.

35
In an alternative embodiment, R' represents -(SO,)R"™, wherein R' represents -NR''R"?
or a nitrogen containing monoheterocyclic ring which ring is optionally substituted with
one, two or three methyl groups and wherein the nitrogen containing monocheterocyclic
ring is attached to the sulphur via a nitrogen atom.

40
In certain embodiments where R’ represents R™ or -(S0;)R™, R represents a nitrogen
containing moncheterocyclic ring which ring is optionally substituted with one, two or
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three methyl groups and wherein the nitrogen containing monoheterocyclic ring is
attached via a nitrogen atom. More particularly, R represents a nitrogen containing
monoheterocyclic ring selected from the group consisting of piperidinyl, piperazinyl
pyrrolidinyl and morphalinyl, which ring is optionally substituted with one, two or three
methyl groups and wherein the nitrogen containing monoheterocyclic ring is attached via
a nitrogen atom.

Even more particularly, R™ represents:

- piperidinyl (e.g. piperidin-1-yl or piperidin-4-yl) which is optionally substituted with
one, two or three methy! groups;

- piperazinyl (e.g. piperazin-1-yl) which is optionally substituted with one, two or
three methyl groups;

- pyrrolidinyl (e.g. pyrrolidin-1-yl} which is optionally substituted with one, two or
three methyl groups; or

- morpholinyl (e.g. morpholin-4-yl).

Most particularly, R™ represents:

~ unsubstituted piperidin-1-yl;

- piperidin-4-yl optionally substituted with one, two or three methyl groups (e.g. 1-
methyl piperidin-4-yl);

- piperazin-1-yl optionally substituted with one, two or three methyl groups (e.g. 4-
methy! piperazin-1-yl);

- unsubstituted pyrrolidin-1-yl; or

- unsubstituted morpholin-4-yl.

In other embodiments in which R* represents R™ or -(SO,)R™, R™ represents -NR''R",
wherein R' and R" are independently selected from hydrogen and Ci.3 alkyl, wherein
said Cqzalkyl group is optionally substituted with one, two or three halo, hydroxy, cyano
or Cyzalkoxy groups. More particularly, R" and R*?are independently selected from
hydrogen and Cy.3 alkyl. Most particularly, R and R*?are independently selected from
hydrogen and methyl.

In an alternative embodiment, R’ represents:
- (Cyzalkylene)(CO)R™,;
- (CH=CH)YCO)R":or
- {Ciaalkylene)NHCOR'";
wherein R" represents hydroxy! or C,alkoxy and q represents 0 or 1.

In a further embodiment, R' represents a nitrogen containing heteroaryl ring, which
nitrogen containing heteroaryl ring is optionally substituted by one, two or three groups
selected from NH,, CyaalkyleneR™, (Cysalkylene)(CO),R™, Cisalkyt and halo . More
particufarly, R' represents a nitrogen containing heteroary! ring, which nitrogen
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containing heteroaryl ring is optionally substituted by one group selected from NH,, (Cs.
salkylene)R"™, (C,aalkylene)(CO),R™, C,alkyl and halo.

More particularly, R" represents pyridinyl or pyrazolyl, which pyridinyl or pyrazolyl group
is optionally substituted by one, two or three groups selected from NHy, (C.
salkylene)R™, (Ci.salkylene)(CO)R™, Cyaalkyl and halo . Even more particularly, R’
represents pyridinyl or pyrazolyl, which pyridinyl or pyrazoly! group is optionally
substituted by one group selected from NH,, CysalkyleneR™, (Cysalkylene)(CO),R"™, C..
salkyl and halo .

Most particularly, R’ represents:

- pyridin-4-yl optionally substituted by one NH, or halo group (e.g. 2-amino pyridin-
4-yl, 2-fluoro pyridin-4-yl);

- unsubstituted pyridin-3-yl;

- 1H-pyrazol-4-yl optionally substituted by one group selected from 2-(4-
morpholinyl)ethyl, 2-(methyloxy)ethyl or methyl! (e.g.1-[2-(4-morpholinyl)ethyl]-1H-
pyrazol-4-yl, 1-[2-(methyloxy)ethyl]-1H-pyrazol-4-yl, 1 methyl-1H-pyrazol-4-yl); or

- 1H-pyrazol-5-yi optionally substituted by one methyl group (e.g. 1 methyl-1H-
pyrazol-5-yl).

In another embodiment, R! represents -O-nitrogen containing monoheterocyclic ring,
which ring is optionally substituted with one, two or three methyl groups with the proviso
that the atom directly attached to the oxygen is not nitrogen. In a more particular
embodiment, R represents piperidinyloxy wherein the piperidine ring is optionally
substituted with one, two or three methyl groups. More particularly, R' represents
piperidinyloxy wherein the piperidine ring is optionally substituted with one methyl group
(e.g. 1-methyl piperidin-4-yloxy).

In one embodiment of the compound of formula (1), R' represents:
- halo (e.g. bromo, chloro, fluoro);
- haloC.aalky! (e.g. trifluoromethyl);
- hydroxy;
- CN;
- -O(CH2)20(CH,),NH; or
- -CNOH.

In a more particular embodiment, R represents CN.
In a further embodiment, R' represents halo, more particularly bromo.

In another embodiment, R’ represents haloCyalkyl (e.g. trifluoromethyl).
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In certain embodiments of the compound of formula (1), R? represents bromo, chloro,
fluoro, CN, methyl, isopropyl, hydroxy, methoxy, ethoxy, piperidinyl, piperazinyl or
piperidinyloxy, wherein said methoxy and ethyoxy group are optionally substituted with
one dimethylamino group and wherein said piperidinyl, piperazinyl or piperidinyloxy
groups are optionally substituted with one, two or three methyl groups.

In an alternative embodiment, R represents C,_salkyl, more particularly isopropy! and
methyl. In one embodiment, R’ represents isopropyl.

In one embodiment, R' represents C,salkoxy optionally substituted with one —-NR''R"?
group wherein R' and R'?are independently selected from hydrogen and Cy.3 alkyl. Ina
more particular embodiment, R' represents Cy_salkoxy optionally substituted with one —
NR''R' group wherein R and R'? each represent C. 5 alkyl (e.g. methyl). Most
particularly, R represents methoxy or 2-(dimethylamino)ethoxy.

In another embodiment, R” represents a nitrogen containing monoheterocyclic ring {e.q.
piperidinyl, piperazinyl) optionally substituted with one, two or three methyl groups. Ina
more particular embodiment R’ represents a nitrogen containing monoheterocyclic ring
(e.g. piperidinyl, piperazinyl) optionally substituted with one methyl group. Even more
particularly, R represents unsubstituted piperidin-1-yl, or piperazin-1-yl optionally
substituted with one methyl group.

In a further embodiment, R' represents a nitrogen containing monoheterocyclyloxy group
(e.g. piperidinyloxy) optionally substituted with one, two or three methyl groups. More
particularly, R represents a nitrogen containing monoheterocyclyloxy group (e.g.
piperidinyloxy) optionally substituted with one methyl group. Even more particularly, R
represents piperidin-4-yloxy optionally substituted with one methyl group.

In another embodiment, R?, R?, R*, R® and R® independently represent hydrogen, halo,
CN, and C,.salkoxy. More particularly, R% R?, R?, R® and R® independently represent:
- hydrogen;
- halo {e.g. fluoro or chloro);
- CN;or
- Cs.aalkoxy (e.g. methoxy).

Even more particularly, R?, R®, R, R® and R® independently represent hydrogen or
fluoro. In one embodiment, one or two of R%, R®, R*, R® and R® represent fluoro and the
remaining groups represent hydrogen.

In one embodiment, R?, R3, R*, R® and R® each represent hydrogen. In an alternative
embodiment, one of R?, R3, R, R® and R® represents halo, CN, C,salkyl or Cyzalkoxy
and the remaining groups are each hydrogen.
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In one embodiment, R, R*, R® and R® each represent hydrogen and R? represents:
- halo (e.g. fluoro or chloro);
- CN;or
- Cyzalkoxy (e.g. methoxy).

In a more particular embodiment, R?, R?, R® and R® each represent hydrogen and R?
represents chloro.

In an alternative embodiment, R®, R*, R® and R® each represent hydrogen and R?
represents fluoro.

In a further embodiment, R? R*, R® and R°® each represent hydrogen and R® represents:
- halo (e.g. fluoro chioro);
- CN;or
- Csiaalkoxy (e.g. methoxy).

In a more particular embodiment R?, R*, R® and R® each represent hydrogen and R®
represents chloro or CN.

In an aiternative embodiment R?, R*, R® and R® each represent hydrogen and R®
represents fluoro.

In yet another embodiment, R?, R®, R® and R® each represent hydrogen and R*
represents:

- halo (e.g. fluoro or chloro);

- CN;or

- Ciaalkoxy (e.g. methoxy).

In a more particular embodiment R? R3, R® and R® each represent hydrogen and R*
represents chloro, CN or methoxy.

In an alternative embodiment R? R?, R® and R® each represent hydrogen and R*
represents fluoro.

in a further embodiment, R®, R® and R® each represent hydrogen, and R?and R* each
represent fluoro.

In a further embodiment, R?, R® and R® each represent hydrogen, and R*and R* each
represent fluoro.
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In one embodiment, R” and R? independently represent hydrogen or methyl. [n a more
particular embodiment, R” and R® each represent hydrogen.

In one embodiment, A represents:

pyridin-2-yl;

pyridin-3-yl, wherein the pyridinyl ring may optionally be substituted at the 2
position by fluoro, methoxy or CH,OH, at the 4 position by methyl or CH,OH, or
at the 5 position by fluoro;

pyridazin-3-yl;

pyridazin-4-yl;

pyrimidin-5-yl;

1,3-oxazol-2-yl;

1H-pyrazol-4-yl, wherein the pyrazolyl ring may optionally be substituted at the 1
position by methyl;

isoxazol-4-yl, wherein the isoxazolyl ring may optionally be substituted at the 3
position by methyl or at the 5 position by methyl; or

a group of formula a).

In a more particular embodiment, A represents:

pyridin-3-yl, wherein the pyridinyl ring may optionally be substituted at the 2
position by fluoro;

pyridazin-4-yl;

1H-pyrazal-4-yl, wherein the pyrazolyl ring may optionally be substituted at the 1
position by methyl; or

isoxazol-4-yl, wherein the isoxazolyl ring may optionally be substituted at the 3
position by methyl or at the 5 position by methyl.

In one embodiment, A represents pyridin-2-yl, pyridin-3-yl, pyridazin-3-yl, pyridazin-4-yl,
or a group of formula a). In a more particular embodiment, A represents pyridin-3-yl,
pyridazin-3-yl, pyridazin-4-yl, or a group of formula (a).

In one embodiment, A represents pyridin-3-yl, pyridazin-3-yl or pyridazin-4-yl, more
particularly, pyridin-3-yl.

In an alternative embodiment, A represents a group of formula (a).

In one embodiment, R® represents:

hydrogen;

halo (e.g. fluoro, chloro);
Cy.2alkyl (e.g. methyl, ethyl);
Ci-salkoxy (e.g. methoxy);
-CHchgH: or
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- -CONHCHs.

In a more particular embodiment, R® represents hydrogen, halo (e.g. fluoro chloro), C1.
2alkyl (e.g. methyl, ethyl) or C(,alkoxy (e.g. methoxy). More particularly, R® represents
hydrogen, chloro, methyl and methoxy.

In one emhodiment:

A represents pyridin-3-yl, pyridazin-4-yl, 1H-pyrazol-4-yl or isoxazol-4-yl, wherein when
A represents pyridin-3-yl, the pyridinyl ring may optionally be substituted at the 2 pasition
by fluoro; when A represents 1H-pyrazol-4-yl, the pyrazolyl ring may optionally be
substituted at the 1 position by methyl ,and where A represents isoxazol-4-yl, the
isoxazolyl ring may optionally be substituted at the 3 position by methyl or at the 5
position by methyl;

R' represents -(0),(CH,),R"®, (CO)R™, R, -(SO,)R™or a nitrogen containing
heteroaryl ring which nitrogen containing heteroaryl ring is optionally substituted by one,
two or three groups selected from NH, (Cqalkylene)R™, (Craalkylene)(CO),R™, C.
salkyl and halo ;

R? R® R% R R®independently represent hydrogen or fluoro;

R”and R®represent hydrogen;

R'® represents hydrogen, Cy.salkyl, ~NR''R'?, or a nitrogen containing monoheterocyclic
ring which ring is optionally substituted with one, two or three methyl groups;

R and R™ independentiy represent hydrogen or C,.3 alkyl;

R® represents -NR''R'?, or a nitrogen containing monoheterocyclic ring which ring is
optionally substituted with one, two or three methyl groups and wherein the nitrogen
containing manoheterocyclic ring is attached via a nitrogen atom;

R™ represents hydroxy or C;.;alkoxy; and

n and q independently represent 0 or 1 and p represents 1, 2 or 3;

with the proviso that the compound of formula (1) is not 2-[(phenylmethy!)oxy]-/NV-3-
pyridinyl-5-(1-pyrrolidinylsulfonyl)benzamide.

In a more particular embodiment, R represents -(CO)R'’, wherein R™ represents
hydrogen, Cysalkyl, -NR"'R™, or a nitrogen containing monoheterocyclic ring which ring
is optionally substituted with one, two or three methyi groups. More particularly, R
represents -(CO)R', wherein R' represents hydrogen, Cs.salkyl, -NR''R'?, or a nitrogen
containing monoheterocyclic ring which ring is optionally substituted with one, two or
three methyl groups and which monocyclic ring is attached to the carbonyl group via a
nitrogen atom.

In an alternative embodiment, R' represents -(O),(CH,),R"°, wherein R'° represents
hydrogen, Ci.aalkyl, -NR''R'?, or a nitrogen containing monoheterocyclic ring which ring
is optionally substituted with one, two or three methyl groups, wherein n represents 0 or
1 and wherein p represents 1, 2 or 3. More particularly, R' represents -(0),(CH),R",
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wherein R'° represents hydrogen, Cq.zalkyl, -NR''"R"™, or a nitrogen containing
monoheterocyclic ring which ring is optionally substituted with one, two or three methyl
groups, wherein n represents 0 or 1 and wherein p represents 1.

In certain embodiments where R represents -(0),(CH2),R"® or -(CO)R™, R™ represents
a nitrogen containing monoheterocyclic ring which ring is optionally substituted with one,
two or three methyl groups. More particularly, R' represents a nitrogen containing
monoheterocyclic ring selected from the group consisting of piperidinyl, piperazinyl
pyrrolidinyl and morpholinyl, which ring is optionally substituted with one, two or three
methyl groups.

Even more particularly, R' represents:

piperidinyl (e.g. piperidin-1-y! or piperidin-4-yl) which is optionally substituted with
one, two or three methy! groups;

piperazinyl (e.g. piperazin-1-yl) which is optionally substituted with one, two or
three methyl groups;

pyrrolidinyl (e.g. pyrrolidin-1-yl or pyrrolidin-2-yl) which is optionally substituted
with one, two or three methyl groups; or

morpholinyl (e.g. morpholin-4-yl).

Most particularly, R'® represents:

unsubstituted piperidin-1-yl;

piperidin-4-yl optionally substituted with one, two or three methyl groups (e.g. 1-
methy! piperidin-4-yl);

piperazin-1-yl optionally substituted with one, two or three methyl groups (e.g. 4-
methyl piperazin-1-yl);

unsubstituted pyrrolidin-1-yl;

pyrrolidin-2-yl optionally substituted with one, two or three methyl groups (e.g. 1-
methyl pyrrolidin-2-yl); or

unsubstituted morpholin-4-yl.

In embodiments in which R" represents -(CO)R, R represents:

unsubstituted piperidin-1-yl;

piperidin-4-yl optionally substituted with one, two or three methyl groups (e.g. 1-
methyl piperidin-4-yl);

piperazin-1-yl optionally substituted with one, two or three methyl groups (e.g. 4-
methyl piperazin-1-yl};

unsubstituted pyrralidin-1-yl; or

unsubstituted morphaolin-4-yl.

In other embodiments in which R’ represents -(0),(CH,),R™ or -(CO)R™, R represents
-NR'"'R', wherein R'" and R"?are independently selected from hydrogen and Ci.; alkyl,
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wherein said Cy.3alkyl group is optionally substituted with one, two or three halo,
hydroxy, cyano or C.;alkoxy groups. More particularly, R'' and R'?are independently
selected from hydrogen and C..; alkyl. Most particularly, R' and R' are independently
selected from hydrogen and methyl.

In a further embodiment, R represents R™ or -(SO,)R" wherein R™ represents —
NR''R'2, or a nitrogen containing monoheterocyclic ring which ring is optionally
substituted with one, two or three methyl groups and wherein the nitrogen containing
monoheterocyclic ring is attached to the sulphur via a nitrogen atom.

In a more particular embadiment, R represents R™, wherein R™ represents -NR"'R or
a nitrogen containing monoheterocyclic ring which ring is optionally substituted with one,
two or three methyl groups and wherein the nitrogen containing monoheterocyclic ring is
attached via a nitrogen atom.

In an alternative embodiment, R represents -(SO,)R™, wherein R"™ represents —~NR''R*?
or a nitrogen containing monoheterocyclic ring which ring is optionally substituted with
one, two or three methyl groups and wherein the nitrogen containing monoheterocyclic
ring is attached to the sulphur via a nitrogen atom.

In certain embodiments where R’ represents R™ or -(SO,)R™, R represents a nitrogen
containing monoheterocyclic ring which ring is optionally substituted with one, two or
three methyl groups and wherein the nitrogen containing monoheterocyclic ring is
attached via a nitrogen atom. More particularly, R" represents a nitrogen containing
monoheterocyclic ring selected from the group consisting of piperidinyl, piperazinyl
pyrrolidinyl and morpholinyl, which ring is optionally substituted with one, two or three
methyl groups and wherein the nitrogen containing monoheterocyclic ring is attached via
a nitrogen atom.

Even more particularly, R' represents:

- piperidinyl (e.g. piperidin-1-yl or piperidin-4-yl} which is optionally substituted with
one, two or three methyl groups;

- piperazinyl (e.g. piperazin-1-yl) which is optionally substituted with one, two or
three methyl groups;

- pyrrolidinyl {e.g. pyrrolidin-1-yl) which is optionally substituted with one, two or
three methyl groups; or

- morpholinyl (e.g. morpholin-4-yl).

Most particularly, R" represents:
- unsubstituted piperidin-1-yl;
- piperidin-4-y| optionally substituted with one, two or three methyl groups (e.g. 1-
methyl piperidin-4-yl);
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- piperazin-1-yl optionally substituted with one, two or three methyl groups (e.g. 4-
methyl piperazin-1-yl);

- unsubstituted pyrrolidin-1-yl; or

- unsubstituted morpholin-4-yl.

In other embodiments in which R' represents R™ or -(S02)R™, R" represents -NR"'R"?,
wherein R and R are independently selected from hydrogen and C_; alkyl, wherein
said Cygalkyl group is optionally substituted with one, two or three halo, hydroxy, cyano
or Cyzalkoxy groups. More particularly, R'" and R'? are independently selected from
hydrogen and C.3 alkyl. Most particularly, R" and R' are independently selected from
hydrogen and methyl.

In a further embodiment, R’ represents a nitrogen containing heteroaryl ring, which
nitrogen containing heteroaryl ring is optionally substituted by one, two or three groups
selected from NH,, (Cqsalkylene)R™, (C;.salkylene)(CO),R'™, Cysalkyl and halo. More
particularly, R' represents a nitrogen containing heteroaryl ring, which nitrogen
containing heteroaryl ring is optionally substituted by one group selected from NH,, C,.
salkyleneR"™, (C,.salkylene)(CQO),R"™, Czalkyl and halo.

More particularly, R represents pyridinyl or pyrazolyl, which pyridinyl or pyrazolyl group
is optionally substituted by one, two or three groups selected from NH,, C;.salkyleneR™,
(C1.3alkylene)(CQO),R™, C,.salkyl and halo . Even more particularly, R' represents
pyridinyl or pyrazolyl, which pyridinyl or pyrazolyl group is optionally substituted by one
group selected from NH,, (Cy.salkylene)R™, (Cy.salkylene)(CO),R™, Cysalkyl and halo.

Most particularly, R represents:

- pyridin-4-yl optionally substituted by one NH, or hale group (e.g. 2-amino pyridin-
4-yl, 2-fluoro pyridin-4-yl);

- unsubstituted pyridin-3-yi;

- 1H-pyrazol-4-yl optionally substituted by one group selected from 2-(4-
morpholinyl)ethyl, 2-(methyloxy)ethyl or methyl (e.g.1{2-(4-morpholinyl)ethyl]-1H-
pyrazol-4-yl, 1-[2-(methyloxy)ethyl]-1H-pyrazol-4-yl, 1 methyl-1H-pyrazol-4-yl); or

- 1H-pyrazol-5-y! optionally substituted by one methy! group (e.g. 1 methyl-1H-
pyrazol-5-yl).

In certain embodiments, R?, R®, R*, R® and R® each represent hydrogen.

In certain embodiments, R?, R%, R® and R® each represent hydrogen and R* represents
fluoro.

in alternative embodiments, R?, R® and R® each represent hydrogen, and R?and R* each
represent fluoro.
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In further embodiments, R?, R® and R® each represent hydrogen, and R*and R* each
represent fluoro.

Compounds of formula (l) or salts thereof include the compounds of examples 1-137 and
their salts. In a more particular embodiment, compounds of formula (I) or salts thereof
include the compounds of examples 1-21 and 23-137, and their salts. Even more
particularly, compounds of formula (1) or salts thereof include the compounds of
examples 1-21, 23-54, 57-61 and 63-137, and their salts

In one embodiment, the compound of formula (1) or a salt thereof is:
2-{[(4-fluorophenyl)methyljoxy}-5-( 1-methyl-1H-pyrazol-4-y!)-N-3-pyridinylbenzamide;
2-{[(4-fluoropheny!)methylioxy}-5-(1-methyl-1H-pyrazol-4-yl)-N-4-pyridazinylbenzamide;
or a salt thereof.

Other compounds of formula (1) or salts thereof include:
2-{[(4-flucrophenyl)methyl]oxy}-5-[3-(4-morpholinyl}propyl]-N-3-pyridinylbenzamide; or
2-{[(4-fluorophenyl)methylJoxy}-5-{1-[2-(4-morpholinyl)ethyl]-1 H-pyrazol-4-y|}-N-4-
pyridazinylbenzamide;

or a salt thereof.

Certain compounds of formula (I) are capable of forming salts. Specifically, where A
represents (optionally substituted) pyridin-2-yl, pyridin-3-yl, pyridazin-3-yl, pyridazin-4-yl,
pyrimidin-5-yl or 1H-pyrazol-4-yl, where R’ represents -O(CH,),0(CHa),NHz, or certain
(optionally substituted) nitrogen containing heteroaryl rings, or or where R'® represents a
nitrogen containing monoheterocyclic ring or an —-NR''R™ group, the compounds of
formula (1) may form acid addition salts. Such salts can be formed by reaction with the
appropriate acid, optionally in a suitable solvent such as an organic solvent, to give the
salt which can be isolated for example by crystallisation and filtration. Where A
represents a group of formula (a) and R? represents -CH,CO,H, or where R represents
hydroxy, the compounds of formula {I) may form basic saits. Such salts can be formed
by reaction with the appropriate base, optionally in a suitable solvent such as an organic
solvent, to give the salt which can be isolated for example by crystallisation and filtration.

Because of their potential use in medicine, the salts of the compound of formula (1) are
preferably pharmaceutically acceptable.

Pharmaceutically acceptable acid addition salts of the compounds of formula (1) include
hydrobromide, hydrochloride, sulfate, nitrate, phosphate, succinate, maleate, formate,
acetate, propionate, fumarate, citrate, tartrate, lactate, benzoate, salicylate, glutamate,
aspartate, p-toluenesulfonate, benzenesulfonate, methanesulfonate, ethanesulfonate,
naphthalenesulfonate (e.g. 2-naphthalenesulfonate) or hexanoate salts.
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Pharmaceutically acceptable base addition salts of the compounds of formuta (1) include
metal salts (such as sodium, potassium, aluminium, calcium, magnesium and zinc) and
ammonium salts (such as isopropylamine, diethylamine, diethanolamine salts).

The invention includes within its scope all possible stoichiometric and non-stoichiometric
forms of the salts of the compounds of formula (I).

Certain compounds of formula (1} or salts thereof may exist in the form of solvates (e.g.
hydrates).

Certain compounds of formula () are capable of existing in stereocisomeric forms. It will
be understood that the invention encompasses all geometric and optical isomers of
these compounds and the mixtures thereof including racemates. The different
stereoisomeric forms may be separated one from the other by methods known in the art
(e.g. separation by chiral HPLC), or any given isomer may be obtained by stereospecific
or asymmetric synthesis. The invention also extends to any tautomeric forms and
mixtures thereof.

The invention also includes isotopically-labelled compounds and salts, which are
identical to compounds of formula (1) or salts thereof, but for the fact that one or more
atoms are replaced by an atom having an atomic mass or mass number different from
the atomic mass or mass number most commonly found in nature. Examples of isotopes
that can be incorporated into compounds of formula (1) or salts thereof isotopes of
hydrogen, carbon, nitrogen, fluorine, such as °H, ''C, C and "®F. Such isotopically-
labelled compound of formula (1) or salts thereof are useful in drug and/or substrate
tissue distribution assays. For example, ''C and "F isotopes are particularly useful in
PET (positron emission tomography). PET is useful in brain imaging. Isotopically labelled
compounds of formula (I) and salts thereof can generally be prepared by carrying out the
procedures disclosed below, by substituting a readily available isotopically labelled
reagent for a non-isotopically labelled reagent. In one embodiment, compounds of
formula (1) or salts thereof are not isotopically labelled.

When used in therapy, a compound of formula (I) or pharmaceutically acceptable salt
thereof is usually formulated in a standard pharmaceutical composition. Such
compositions can be prepared using standard procedures.

The present invention further provides a pharmaceutical composition which
comprises the compound of formula (1) or a pharmaceutically acceptable salt
thereof and a pharmaceutically acceptable carrier.

When a compound of formula (I) or a pharmaceutically acceptable salt thereof is
intended for use in the treatment of Parkinson’s disease, it may be used in combination
with medicaments claimed to be useful as symptomatic treatments of Parkinson’s
disease. Suitable examples of such other therapeutic agents include L-dopa, and
dopamine agonists (e.g. pramipexole, ropinirole).
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When a compound of formula (1) or a pharmaceutically acceptable salt thereof is
intended for use in the treatment of Alzheimei’s disease, it may be used in combination
with medicaments claimed to be useful as either disease modifying or symptomatic
treatments of Alzheimer's disease. Suitable examples of such other therapeutic agents
may be symptomatic agents, for example those known to modify cholinergic
transmission such as M1 muscarinic receptor agonists or allosteric modulators, M2
muscarinic antagonists, acetylcholinesterase inhibitors (such as
tetrahydroaminoacridine, donepezil hydrochloride and rivastigmine), nicotinic receptor
agonists or allosteric modulators {such as a7 agonists or allosteric modulators or a42
agonists or allosteric modufators), PPAR agonists (such as PPARy agonists), 5-HT,
receptor partial agonists, 5-HT¢ receptor antagonists or SHT 1A receptor antagonists and
NMDA receptor antagonists or modulators, or disease modifying agents such as §- or y-
secretase inhibitors, mitochondrial stabilisers, microtubule stabilisers or modulators of
Tau pathology such as Tau aggregation inhibitors (e.g. methylene blue and REMBER™).

When a compound of formula (1) or a pharmaceutically acceptable salt thereof is used in
combination with other therapeutic agents, the compounds may be administered either
sequentially or simultaneously by any convenient route.

The invention thus provides, in a further aspect, a combination comprising a compound
of formula (I) or a pharmaceutically acceptable salt thereof together with a further
therapeutic agent or agents.

The combinations referred to above may conveniently be presented for use in the form
of a pharmaceutical formulation and thus pharmaceutical formulations comprising a
combination as defined above together with a pharmaceutically acceptable carrier or
excipient comprise a further aspect of the invention. The individual components of such
combinations may be administered either sequentially or simultaneously in separate or
combined pharmaceutical formulations.

When a compound of formula (I) or a pharmaceutically acceptable salt thereof is used in
combination with a second therapeutic agent active against the same disease state the
dose of each compound may differ from that when the compound is used alone.
Appropriate doses will be readily appreciated by those skilled in the art.

Pharmaceutical compositions can be administered to patients by any convenient route.
For example, pharmaceutical compositions include those adapted for (1) oral
administration such as tablets, capsules, caplets, pills lozenges, powders, syrups, elixirs,
suspensions, solutions, emulsions, sachets and cachets; (2) parenteral administration
such as sterile solutions, suspensions, implants and powders for reconstitution; (3)
transdermal administration such as transdermal patches; (4) inhalation and intranasal
such as dry powders, aerosols, suspensions and solutions (sprays and drops); (5)
buccal and sublingual administration such as lozenges, patches, sprays, drops, chewing
-26 -



10

15

20

23

30

WO 2011/038572 PCT/CN2010/001501

gums and tablets. Orally administrabie pharmaceutical compositions are generally
preferred.

The compounds of formula (1) or pharmaceutically acceptable salt thereof may be milled
using known milling procedures such as wet milling to obtain a particle size appropriate
for tablet formation and for other formulation types. Finely divided (nanoparticulate)
preparations of the compounds of the invention may be prepared by processes known in
the art, for example WO 02/00196.

Tablets and capsules for oral administration may be in unit dose form, and may contain
conventional excipients, such as diluents, binding agents, lubricants, disintegrants,
glidants, granulating agents, coating agents and wetting agents. The skilled artisan will
appreciate that certain pharmaceutically acceptable excipients may serve more than one
function and may serve alternative functions depending on how much of the excipient is
present in the formulation and what cother ingredients are present in the formulation. The
tablets may be coated according to methods well known in normal pharmaceutical
practice.

The composition may contain from 0.1% to 99% by weight, preferably from 10 to 60% by
weight, of the active material, depending on the method of administration. The dose of
the compound used in the treatment of the aforementioned disorders will vary in the
usual way with the seriousness of the disorders, the weight of the sufferer, and other
similar factors. However, as a general guide suitable compositions will contain 0.1 to
1000 mg, more suitably 0.1 to 200 mg and even more suitably 1.0 to 200 mg of the
compound of formula (I) or a pharmaceutically acceptabie salt thereof and 0.1 to 2 g of
one or more pharmaceutically acceptable carriers. Such pharmaceutical compositions
may be administered more than once a day, for example two or three a day. Such
therapy may extend for a number of weeks, months or years.

The present invention also provides a process for the preparation of a compound of
formula (1) or a salt thereof, which process comprises:

a) reacting a compound of formula (1) or a salt thereof:
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R1
(0]
R7
(0] 0] Re
R2 RS
R3 RS
R4

(n
wherein R%, R3, R*, R®, R®, R” and R® are as defined above, and wherein R is as defined
above with the proviso that R™ is not hydroxy, with a A-NH; or a salt thereof; or

b) reacting a compound of formula (VI or a salt thereof:

A

(V|)
wherein A is as defined above, wherein R? is as defined above with the proviso that R is
10 not hydroxy, with a compound of formula (IV) or a salt thereof:

Ly
R8
R2 R6
R3 RS
R4

(V)
wherein R?, R®, RY, R®, R®, R” and R® are as defined above and wherein L, is a suitable
leaving group, such as a halo group (e.g. bromo) or a hydroxy group;
15
¢) reacting a compound of formula (VIl) or a salt thereof:
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R1
0
o O
R8
R? RS
R3 R5
R4
(VI

wherein R?, R®, R*, R® R® R’ and R® are as defined above, wherein R is as defined
above with the proviso that R™ is not hydroxyl, and wherein P! represents a suitable
protecting group such as methyl, with A-NH, or a salt thereof; or

d) interconversion of one compound of formula (1) or a salt thereof to another compound
of formula (1), or a salit thereof; or

e) deprotection of a compound of formula (1) or a salt thereof that is protected.

Process (a) typically utilises activating agents such as 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (EDC) together with 1-hydroxybenzotriazole (HOBT), or
HATU, or CDI (N,N*-carbonyldiimidazole) in a suitable solvent at a suitable temperature,
Where EDC/HOBT are used, the reaction may optionally take place in the presence of a
base (e.g. triethylamine, diisopropylethylamine or N-ethyl morpholine). Suitable solvents
for this reaction include dichloromethane (DCM) or dimethylformamide (OMF) and a
suitable temperature would be e.g. between 15°C and 40°C. Where CDI is used, a
suitable solvent would be THF (tetrahydrofuran). The reaction is a two step process
where the reaction of CDI with the acid is carried out at a suitable temperature such as
room temperature, followed by addition of the amine with stirring at a suitable
temperature e.g. reflux. Where HATU is used, the reaction may optionally take place in
the presence of a base (e.g. diisopropylethylamine). Suitable solvents for this reaction
include dimethylformamide (DMF) and a suitable temperature would be e.g. room
temperature.

Alternatively, process (a) may comprise a step of converting the compound of formula
(1) into the corresponding acyl chioride, followed by reaction with A-NH, or a salt thereof.
The step of converting the compound of formula (Il) to an acyl chloride typically
comprises treatment of the compound of formula (1) with oxaly! chloride in a suitable
solvent (e.g. DCM in the presence of a catalytic amount of DMF) at a suitable
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temperature (e.g. room temperature). The step of reacting the acyl chloride with A-NH,
or a salt thereof optionally takes place in the presence of a base (e.g.
diisopropylethylamine or triethylamine) in a suitable solvent such as DCM, at a suitable
temperature e.g. between room temperature and 40°C.

When L, is a hydroxyl group, process (b) is a two step process. The first step is the
formation of a basic salt by treatment of the compound of formula (Vi) with a base (e.g.
potassium hydroxide) in a suitable solvent (such as methanol), at a suitable temperature
(such as room temperature). The second step involves the addition of the compound of
formula (IV) and takes place in a suitable solvent (such as DMF) at a suitable temperature,
such as reflux. Alternatively, when L4 is a hydroxy group, process (b) may take place in
the presence of coupling agents such as DEAD (diethyl azodicarboxylate) or
DIAD(diisopropyl azodicarboxylate), and Ph3P (triphenyl phosphine). The reaction takes
place in a suitable solvent such as toluene or DCM at a suitable temperature such as
from 0°C to room temperature.

When L, is halo (e.g. bromo), process (b) typically takes place in the presence of a base
such as potassium carbonate or caesium carbonate, in a suitable solvent {e.g. DMF or
acetone) at a suitable temperature (e.g. between room temperature and reflux).

Process (¢) may be used where the acid is unstable and requires protection. For certain
compounds of formula (VII), process (c} is a one step process that is conducted as
described above for process (a). For other compounds, process (c) may be a two step
process. The first step comprises treatment with potassium trimethylsilanolate. The
second step comprises reaction with A-NH, or a salt thereof. This step may be conducted
as described above for process (a).

Process (d) utilises standard chemical transformations known to a person of ordinary skill in
the art.

Compounds of formula (1) where R’ represents:

-O-nitrogen containing monoheterocyclic ring with the proviso that the atom directly
attached to the oxygen is not nitrogen; or

-(0)s(CH2),R™®, where n represents 1, p represents 1, 2 or 3 and R’ represents —
NR'R™, or a nitrogen containing monoheterocyclic ring which ring is optionally
substituted with one, two or three methyl groups;

may be prepared by reaction of the corresponding compound of formula (I} wherein R’
represents hydroxy with the corresponding alcohol.  This reaction typically takes place
in the presence of coupling agents such as DIAD (diisopropy! azodicarboxylate) and
Ph3P (triphenyl phosphine) in a suitable solvent such as toluene, at a suitable
temperature such as 115°C
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Compounds of formula (I} where R’ represents -(0),(CH,),R ', where n represents 0, p
represents 1 and R represents -NR''R"2, or a nitrogen containing monoheterocyclic
ring which ring is optionally substituted with one, two or three methyl groups and which
ring is attached to the carbon by a nitrogen atom, can be prepared by reaction of the
corresponding compound of formula (1) wherein R represents COR", where R
represents hydrogen (i.e. formyl) by reductive alkylation of the corresponding amine.
The reaction utilizes a reducing agent (e.g. sodium triacetoxyborohydride) optionally in
the presence of an acid (e.g. acetic acid) in a suitable solvent such as DCE at a suitable
temperature such as 50°C.

Compounds of formula (1) where R’ represents -CNOH may be prepared from
compounds of formula (1) wherein R' represents -(CO)R", wherein R'°represents
hydrogen (i.e. formyl) by reaction with hydroxylamine hydrochloride. This reaction
typically takes place in the presence of a base (e.g. pyridine) in a suitable solvent (e.g.
methanol) at a suitable temperature (e.g. room temperature).

Compounds of formula (I) where R represents R' can be prepared by reaction of the
corresponding compound of formula (1) wherein R' represents halo (e.g. bromo) with the
corresponding amine in the presence of coupling agents such as 2,2'-
bis(diphenylphosphino)-1,1'-binaphthyl and tris(dibenzylideneacetone)dipalladium(0).
The reaction optionally takes place in the presence of a base such as cesium carbonate.
The reaction takes place in a suitable solvent such as toluene, at a suitable temperature,
such as reflux.

Compounds of formula (I) where R’ represents a nitrogen containing heteroaryl ring,
which nitrogen containing heteroaryl ring is optionally substituted by one, two or three
groups selected from NH,, (Cy.salkylene)R™, (Cq.salkylene)(CO)R™, Cysalkyl and halo
may be prepared by reaction of the corresponding compound of formula (1) wherein R’
represents halo (e.g. bromo) with the corresponding boronic acid or dioxoborolane
compound.

Where the boronic acid is used, the reaction takes place in the presence of a suitable
coupling agent such as tetrakis(triphenylphosphine)palladium(0) or
bis(triphenylphosphine)palladium(ll) chloride optionally in the presence of a base, such
as sodium carbonate. The reaction takes place in a suitable solvent (such as DME or
1,4-dioxane) and at a suitable temperature such as 100-140°C,

Where the corresponding dioxoborolane is used, the reaction takes place in the
presence of a suitable coupling agent such as tetrakis(triphenylphosphine)palladium(0),
optionally in the presence of a base, such as sodium carbonate or tripotassium
phosphate. The reaction takes place in a suitable solvent (such as DME or 1,4-dioxane)
at a suitable temperature such as 80-140°C.
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The skilled person will also appreciate that where R' is pyrazol-4-yl or pyrazol-5-yl
substituted by (Cs.;alkylene)R™ or (C4.zalkylene)(CO),R", these compounds may be
prepared from the corresponding unsubstituted compound by reaction with a compound
of formula Z-(Cs.salkylene)R" or Z-(C;.salkylene )(CO),R™ where Z is halo. The reaction
typically takes place in the presence of a suitable base such as potassium carbonate at
a suitable temperature, such as 50°C.

Compounds of formula (1) and salts thereof where R represents:

(CH=CH)(CO)R™ wherein R' represents C;salkoxy;

(C2.;alkylene)(CO),R™ wherein the alkylene is a straight chain alkylene, q is 1 and R™
represents hydroxy or Cy jalkoxy;

(Caaalkylene)(CO),R™ wherein the alkylene is a straight chain alkylene, q is 0 and R
represents hydroxy; or

(Casalkylene)NHCOR™ wherein the alkylene s a straight chain alkylene and R™
represents Cy.aalkoxy;

may be prepared from compounds of formula () where R* represents halo in the same
manner as described in Scheme 3 in reiation to compounds of formula (VII).

Compounds of formula (1) of salts thereof wherein R" represents (CH=CH)CO,CH,CHj
can alternatively be prepared by reaction of the corresponding compound of formula (1)
wherein R" represents COR", wherein R'™represents hydrogen (i.e. formyi) with
KHMDS and triethyl phosphonoacetate The reaction takes place in a suitable solvent
such as tetrahydrofuran, at a suitable temperature such as -78°C.

Compounds of formula (1) or salts thereof wherein R’ is (C;_salkylene)(CO),R' wherein
the alkylene group is CH,, CH(CHs), CH,CH(CH,) or C(CH,),, wherein g is 0 or 1 and
R™ represents hydroxy may be prepared as described in steps (xiii) and (xiv) of Scheme
3 from the corresponding ester. Alternatively, compounds of formula (1) or salts thereof
where R' represents CH(CH;)(CO),R", q represents 0 and R represents hydroxy may
be prepared by reduction of the corresponding aldehyde (e.g. the corresponding
compound of formula (1) wherein R’ represents COR', wherein R'® represents
hydrogen (i.e. formyl)). Sodium borohydride may be used as a reducing agent in a
suitable solvent such as ethanol at a suitable temperature such as room temperature.
The reaction may optionally take place in the presence of an acid e.g. boric acid.
Similarly, compounds of formuia (I) or salts thereof where R' represents C(CHs),(CO)qR™,
q represents 0 and R™ represents hydroxy may be prepared by reaction of the
corresponding aldehyde (e.g. the corresponding compound of formula (l) wherein R’
represents COR™, wherein R'represents hydrogen (i.e. formyl)) with
methylmagensium bromide. The reaction takes place in a suitable solvent such as THF
at a suitable temperature such as between 0°C and rcom temperature.
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Compounds of formula (1) or salts thereof wherein R’ is (Cy.salkylene)NHCOR™ wherein
the alkylene group CH,, CH(CHs), CH,CH(CH;) or C(CHa), and wherein R™ represents
Cs-salkoxy may be prepared as described in steps (x) to (xii) from the corresponding
ester. Alternatively, compounds of formula (1) where R represents (C;.
salkylene)NHCOR™ wherein the alkylene is CH, and R represents ~OC,_salkyl may be
prepared from compounds of formula (1) wherein R" represents ~-CNOH in a two step
process. First, the amine is generated by treatment with zinc in the presence of acid
(e.g. HCI). The reaction takes place in a suitable solvent e.g. THF at a suitable
temperature e.g. 60°C. The amine is then reacted with a compound of formula L,-
CO,C1.qalkyl wherein L, is halo. The reaction takes piace at a suitable temperature such
as room temperature. Compounds of formula (I) wherein R? represents (C;.
salkylene)NHCOR™ wherein the alkylene is CH(CH,) and R represents —OC,salkyl
may be prepared from corresponding compounds wherein R’ represents —C(CHz)NOH
in a similar fashion. The compounds wherein R’ represents ~C(CH;)NOH may be
prepared from compounds of formula (1) wherein R" represents -(CO)R', wherein R
represents methyl by reaction with hydroxylamine hydrochloride. This reaction typically
takes place in the presence of a base (e.g. pyridine) in a suitable solvent (e.g. methanol)
at a suitable temperature (e.g. room temperature).

Compounds of formula (1) where R' represents (C.salkylene)(CO),R™, q represents 0 or
1 and R represents hydroxy may be prepared by reaction of the corresponding
compound of formula (1) where R’ represents (C,salkylene)(CO),R", q represents 1 and
R represents OCaalkyl by treatment with lithium hydroxide in a suitable solvent such
as a mixture of THF and water, at a suitable temperature such as room temperature.

Similarly, compounds of formula (1) where R' represents (CH=CHYCO)R" or (C..
salkylene)NHCOR™ wherein R represents hydroxy may be prepared by reaction of the
corresponding compound of formula (1) where R’ represents (CH=CH){(CO)R™ or (C.
salkylene)NHCOR™, wherein R™ represents OC;salkyl by treatment with lithium
hydroxide in a suitable solvent such as a mixture of THF and water, at a suitable
temperature such as room temperature.

Compounds of formula (1) or salts thereof wherein R' represents -(SO,)R™ wherein R™
represents—NR''R"?, or a nitrogen containing monoheterocyclic ring which ring is
optionally substituted with one, two or three methyl groups and wherein the nitrogen
containing monoheterocyclic ring is attached to the sulphur via a nitrogen atom, may be
prepared from compounds of formula (I) where R’ represents halo in the same manner
as described in steps (xviii) and (xix) of Scheme 5.

Compounds of formula () or salts thereof wherein R' represents -(CO)R" wherein R
represents—NR''R'?, or a nitrogen containing monoheterocyclic ring which ring is
optionally substituted with one, two or three methyl groups and which monocyclic ring is
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attached to the carbonyl group via a nitrogen atom may be prepared from the
corresponding compounds in which R* is a carboxylic acid. This process may be carried
out as described above for process (a). The carboxylic acid compounds can be
prepared from the corresponding compounds of formula (I) wherein R represents
COR', wherein R" represents hydrogen (i.e. formyl) by treatment with potassium
permanganate. This reaction takes place in a suitable solvent such as acetone at a
suitable temperature s<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>