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New bicyclicpyridine derivatives

The present invention relates to organic compounds useful for therapy or prophylaxis i a

mammal, and 1 particular to fatty acid binding protemn (FABP) 4 and/or 5 mhibitors, more

particularly dual FABP 4/5 mhibitors for the treatment or prophylaxis of €.g. type 2 diabetes,

atherosclerosis, chronic kidney diseases, non-alcoholic steatohepatitis and cancer.

The present invention provides novel compounds of formula (I)

3
R 5
\A1 R4

wherein

Rl

1s alkyl, haloalkyl, cycloalkyl, substituted cycloalkyl, alkoxy, alkoxyalkyl,
alkoxyalkoxy, alkoxycarbonyl, alkoxycarbonylalkyl, carboxy, carboxyalkyl, haloalkyl,
haloalkoxy, haloalkoxyalkyl, cycloalkoxy, substituted cycloalkoxy, cycloalkoxylalkyl,
substituted cycloalkoxyalkyl, hydroxyalkyl, aryl, substituted aryl, heterocycloalkyl,
substituted heterocycloalkyl, heterocycloalkoxy, substituted heterocycloalkoxy,
heterocycloalkylalkoxy, substituted heterocycloalkylalkoxy, heteroaryl, substituted
heteroaryl, amino, substituted amino, amiocarbonyl or substituted aminocarbonyl,
where substituted cycloalkyl, substituted cycloalkoxy, substituted cycloalkoxyalkyl,
substituted aryl, substituted heterocycloalkyl, substituted heterocycloalkoxy,
substituted heterocycloalkylalkoxy and substituted heteroaryl are substituted with one
to three substituents independently selected from hydroxy, oxo, halogen, alkyl,
cycloalkyl, haloalkyl, alkylcycloalkyl, cycloalkylalkyl, alkylcycloalkylalkyl,
hydroxyalkyl, alkylsulfonyl, alkylsulfonylalkyl, alkoxycarbonyl, alkoxy and
alkoxyalkyl and wherem substituted amino and substituted aminocarbonyl are

substituted on the nitrogen atom with one to two substituents independently selected



10

15

20

25

30

CA 028732%5 2014-11-12

WO 2014/029723 PCT/EP2013/067220

Al

-

from alkyl, cycloalkyl, haloalkyl, alkylcycloalkyl, cycloalkylalkyl,
alkylcycloalkylalkyl, hydroxyalkyl and alkoxyalkyl;

1s -COOH, tetrazol-5-yl, [1,3,4]oxadiazol-2-on-5-yl, [1,3,4]oxadiazole-2-thion-5-yl,
[1,2,4]oxadiazol-5-on-3-yl, [1,2,4]oxad1azole-5-thion-3-yl, [1,2,3,5oxathiadiazole-2-
oxide-4-yl, [1,2,4]thiadiazol-5-on-3-yl, 1soxazol-3-0l-5-yl, 5-alkylisoxazol-3-0l-4-yl,
5-cycloalkylisoxazol-3-0l-4-yl, furazan-3-0l-4-yl, 5-alkylsulfonylamino-
[1,3,4]oxad1azol-2-yl, 5-cycloalkylsulfonylamino-[1,3,4]oxadiazol-2-yl, 5-
alkylsulfonylamino-| 1,2,4]triazol-3-yl, 5-cycloalkylsulfonylamino-| 1,2,4]triazol-3-yl,
S-alkylisothiazol-3-ol-4-yl, 5-cycloalkylisothiazol-3-0l-4-yl, [1,2,5]thiadiazol-3-0l1-4-
yl, 1,4-dihydro-tetrazol-5-on-1-yl, tetrazol-5-ylcarbamoyl, tetrazole-5-carbonyl,
[1,2,4]oxadiazolidine-3,5-dion-2-y, [1,2,4]oxadiazol-5-on-3-yl, 2,4-dihydro-
[1,2,4]triazol-3-on-5-sulfanyl, [1,2,4]triazole-3-sulfanyl, [1,2,4|triazole-3-sulfinyl,
[1,2,4]triazole-3-sulfonyl, 4-alkyl-pyrazol-1-o0l-5-yl, 4-cycloalkyl-pyrazol-1-o0l-5-yl, 4-
alkyl-[1,2,3]triazol-1-0l-5-yl, 4-cycloalkyl-[1,2,3]triazol-1-0l-5-yl, 5-alkyl-imidazol-1-
ol-2-yl, 5-cycloalkyl-imidazol-1-0l-2-yl, 4-alkyl-imidazol-1-0l-5-yl, 4-cycloalkyl-
imidazol-1-0l-5-yl, 4-alkyl-1,1-dioxo-1A°-[1,2,5]thiadiazolidin-3-on-5-yl, 4,4-dialkyl-
1,1-dioxo-1A°-[1,2,5]thiadiazolidin-3-on-5-yl, 4-cycloalkyl-1,1-dioxo-1A°-
[1,2,5]thiadiazolidin-3-on-5-yl, 4,4-dicycloalkyl-1,1-dioxo-1 7&6-[ 1,2,5]thiadiazolidin-3-
on-5-yl, th1azolidine-2,4-dion-5-yl, oxazolidine-2,4-dion-5-yl, 3-[ 1-hydroxy-meth-(E)-
ylidene]-pyrrolidine-2,4-dion-1-yl, 3-[1-hydroxy-meth-(Z)-ylidene]-pyrrolidine-2,4-
dion-1-yl, 5S-methyl-4-hydroxyfuran-2-on-3-yl, 5,5-dialkyl-4-hydroxyfuran-2-on-3-yl,
5-cycloalkyl-4-hydroxyfuran-2-on-3-yl, 5,5-dicycloalkyl-4-hydroxyfuran-2-on-3-yl, 3-
hydroxycyclobut-3-ene-1,2-dion-4-yl or 3-hydroxycyclobut-3-ene-1,2-dion-4-amino;

1s phenyl, substituted phenyl, substituted dihydropyridinyl, heteroaryl or substituted
heteroaryl, wherein substituted phenyl, substituted dihydropyridinyl and substituted
heteroaryl are substituted with one to three substituents independently selected from
hydroxy, oxo, halogen, alkyl, cycloalkyl, haloalkyl, haloalkoxy, alkylcycloalkyl,
cycloalkylalkyl, alkylcycloalkylalkyl, hydroxyalkyl, hydroxyalkoxy, alkoxy,
alkoxyalkyl, alkylsulfonyl, amimo and amino substituted on the nitrogen atom with one
to two substituents independently selected from alkyl, cycloalkyl, haloalkyl,
alkylcycloalkyl, cycloalkylalkyl, alkylcycloalkylalkyl, hydroxyalkyl and alkoxyalkyl;

is a bond or CR"“R"":
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A® is -CR"R"-, -NR'’-, -O-, -S-, -S(0)- or -S(0),-;
A’ is -CR''R"®-, -C(O)NR"-, -NR""-, -O-, -S-, -S(0)- or -S(0),-;

R*, R’,R% R’,R*,R”,R", R", R" R", R" and R"® are independently selected from H,
halogen, alkyl, alkoxy, cycloalkyl, cycloalkylalkoxy, haloalkoxy and haloalkyl.

R'“and R" are independently selected from hydrogen, alkyl, cycloalkyl and haloalkyl.

R'® and R" are independently selected from hydrogen, alkyl, cycloalkyl, haloalkyl and
alkylcarbonyl.

n, m and p are independently selected from zero and 1;

or pharmaceutically acceptable salts.

FABP4 (aP2) and FABPS (mall) are members of the fatty acid binding protein family.
FABPs are protemns of 14-15 KDa that act as chaperones for fatty acids i the aqueous cytosolic
environment and facilitate therr movement between cellular compartments. So far at least nine
members of this family have been 1dentified with a tissue-specific pattern of expression. FABP4
1s mainly expressed m adipose tissue and macrophages, but also 1n other cell types, whereas
FABPS 1s expressed 1n a wide range of tissues and organs. FABPs are responsible for the transfer
of fatty acids to different cell compartments and are thus implicated in key cellular functions
such as lipid storage m adipocytes, fatty acid oxidation i mitochondria, ER signaling, fatty acid-
dependent gene expression, regulation of cytosolic enzymes activity, modulation of
inflammatory response and leukotriene synthesis. Plasma FABP4 1s secreted by adipose tissue 1n
mice and secretion 18 de-regulated in obesity and blocking of plasma FABP4 m vivo by

antibodies improves insulin sensitivity:.

Several genetic evidences in human support a role of FABP4 and FABPS 1n metabolic
diseases. A mutation in the FABP4 promoter (SNP T-87C) leading to 50% reduction 1 gene
expression 18 assoclated to reduced cardiovascular diseases (CVDs) and type 2 diabetes (T2D)
risk and to reduced plasma triglycerides (TGs). Two mutations in FABPS gene, one 1n the
5'UTR (1rs454550), one 1n the promoter (nSNP), are associated, respectively to imncreased (OR
4.24) and decreased risk (OR 0.48) of T2D. In addition, it was shown that FABP4 protein and
mRNA levels 1in atherosclerotic plaque macrophages are associated to plaques instability and CV

death. Fially, a large number of publications report an association between FABP4 and FABPS



10

15

20

25

30

CA 028732%5 2014-11-12

WO 2014/029723 PCT/EP2013/067220
4

plasma levels and severity of metabolic diseases. Elevated FABP4 plasma levels are associated
with atherogenic dyslipidemia, reduced endothelial function, increased mtima-media (IM)
thickness, metabolic syndrome, obesity and msulin resistance IR. Elevated FABPS plasma levels

arc associated to metabolic syndrome.

Genetic and pharmacological studies in mice largely confirm the human evidences. It was
demonstrated that loss-of-function n FABP4 and FABPS improves insulin sensitivity, lowers
glucose, and protects against atherosclerosis. FABP4 knockout mice on high fat diet showed
metabolic improvement that was tempered by compensatory up-regulation of FABPS 1n adipose.
Mice with a deletion of FABPS5 gene on high fat (HF) diet showed body weight reduction and
improved glucose and insulin tolerance. The FABP4/FABPS double-knockout mice were
strongly protected from hyperglycemia, msulin resistance, and hepatic steatosis. In addition, i
an ApoE deficient background, FABP4 and FABP5 deletion was highly protective against the
development of atherosclerosis and increased longevity. A specific FABP4 inhibitor
(BMS309403), showed m a clamp study i ob/ob mice a reduction of hepatic glucose production,
increased glucose uptake in muscle and adipose and reduction in hepatic steatosis, but no change
in body weight and energy consumption. Also, 1t showed a decrease 1n atherosclerotic plaques
formation m ApoE KO mice. A dual FABP4/5 inhibitor, Compound 3 described m J. Lipid Res.
2011, 52, 646, showed 1 mice under HF diet a reduction 1n plasma triglycerides and free fatty

acids, but no improvement in msulin and glucose tolerance.

Objects of the present mmvention are the compounds of formula (I) and their
aforementioned salts and esters and their use as therapeutically active substances, a process for
the manufacture of the said compounds, intermediates, pharmaceutical compositions,
medicaments containing the said compounds, therr pharmaceutically acceptable salts or esters,
the use of the said compounds, salts or esters for the treatment or prophylaxis of 1llnesses,
especially 1n the treatment or prophylaxis of type 2 diabetes, metabolic syndrome,
atherosclerosis, dyslipidemia, liver diseases involving inflammation, steatosis and/or fibrosis,
such as non-alcoholic fatty liver disease, in particular non-alcoholic steatohepatitis, obesity,
lipodystrophy, such as genetic and 1atrogenic lipodystrophy, cancer, eye diseases supported by
endothelhal proliferation and angiogenesis, such as macular degeneration and retinopathy, lung
disecases, such as asthma, bronchopulmonary dysplasia and chronic obstructive pulmonary
disecase, sarcoidosis, chronic renal diseases, such as vasculitis, focal segmental
glomerulosclerosis, diabetic nephropathy, lupus nephritis, polycystic kidney disease and drug or

toxi-induced chronic tubulomterstitial nephritis, chronic inflammatory and autoimmune
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inflammatory diseases, preeclampsia and polycystic ovary syndrome, and the use of the said
compounds, salts or esters for the production of medicaments for the treatment or prophylaxis of
of type 2 diabetes, metabolic syndrome, atherosclerosis, dyslipidemia, liver diseases mmvolving
inflammation, steatosis and/or fibrosis, such as non-alcoholic fatty liver disease, in particular
non-alcoholic steatohepatitis, obesity, lipodystrophy, such as genetic and 1atrogenic
lipodystrophy, cancer, eye diseases supported by endothehal proliferation and angiogenesis, such
as macular degeneration and retimopathy, lung diseases, such as asthma, bronchopulmonary
dysplasia and chronic obstructive pulmonary disease, sarcoidosis, chronic renal diseases, such as
vasculitis, focal segmental glomerulosclerosis, diabetic nephropathy, lupus nephritis, polycystic
kidney disease and drug or toxin-induced chronic tubulointerstitial nephritis, chronic
inflammatory and autoimmune inflammatory diseases, preeclampsia and polycystic ovary

syndrome.

Compounds of the present invention are FABP 4 and/or 5 mhibitors, more particularly dual
FABP 4 and 5 inhibitors. Some particular compounds of formula (I) of the present invention are

also selective FABP 4 and/or 5 mhibitors compared to FABP 3 and/or 1.

The term “alkoxy” denotes a group of the formula -O-R’, wherem R’ 1s an alkyl group.
Examples of alkoxy group include methoxy, ethoxy, n-propoxy, 1sopropoxy, n-butoxy, 1sobutoxy
and tert-butoxy. Particular alkoxy group include methoxy, ethoxy and 1sopropoxy. More

particular, alkoxy group 1s methoxy.

The term “alkoxyalkoxy” denotes an alkoxy group wherein at least one of the hydrogen
atoms of the alkoxy group has been replaced by another alkoxy group. Example of alkoxyalkoxy

oroup includes methoxyethoxy,

The term “‘alkoxyalkyl” denotes an alkyl group wherein at least one of the hydrogen atoms
of the alkyl group has been replaced by an alkoxy group. Exemplary alkoxyalkyl groups include
methoxymethyl, ethoxymethyl, methoxyethyl, methoxydimethylethyl, methoxymethylpentanyl,
methoxymethylpropanyl, ethoxyethyl, methoxypropyl and ethoxypropyl. Particular alkoxyalkyl
ogroups include methoxymethyl and 2-methoxy-1,1-dimethylethyl.

The term “‘alkoxycarbonyl” denotes a group of the formula -C(O)-R’, wherem R’ 1s an
alkoxy group. Examples of alkoxycarbonyl groups mclude groups of the formula

-C(O)-R’, wherein R’ 1s methoxy, ethoxy, n-propoxy, 1sopropoxy, n-butoxy, 1sobutoxy and tert-
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butoxy. Particular alkoxycarbonyl group 1s a group of the formula -C(O)-R’, wherein R’ 1s tert-
butoxy.

The term “alkoxycarbonylalkyl” denotes an alkyl group wherein one of the hydrogen
atoms of the alkyl group has been replaced by an alkoxycarbonyl group. Particular
alkoxycarbonylalkyl includes 2-tert-butoxy-1,1-dimethyl-2-oxo-cthyl.

The term “alkyl” denotes a monovalent linear or branched saturated hydrocarbon group of
1 to 12 carbon atoms, 1 particular of 1 to 7 carbon atoms, more particular of 1 to 4 carbon atoms,
for example, methyl, ethyl, propyl, 1sopropyl, n-butyl, 1so-butyl, sec-butyl, tert-butyl, ethylpropyl
and dimethylpropyl. Particular alkyl groups imnclude methyl, ethyl, propyl, 1sopropyl, n-butyl,
sec-butyl, tert-butyl, ethylpropyl and dimethylpropyl. Further particular alkyl groups include
methyl and ethylpropyl.

The term “alkylcarbonyl” denotes a group of the formula -C(O)-R’, wherein R’ 1s an alkyl
group. Examples of alkylcarbonyl groups include groups of the formula -C(O)-R’, wherein R’ 1s
methyl, ethyl, propyl, 1sopropyl, n-butyl, 1so-butyl, sec-butyl and tert-butyl. Particular
alkylcarbonyl group 1s a group of the formula -C(O)-R’, wherein R’ 1s methyl.

The term “alkylcycloalkyl” denotes a cycloalkyl group wherem at least one of the
hydrogen atoms of the cycloalkyl group is replaced by an alkyl group. Examples of
alkylcycloalkyl include methyl-cyclopropyl, dimethyl-cyclopropyl, methyl-cyclobutyl, dimethyl-
cyclobutyl, methyl-cyclopentyl, dimethyl-cyclopentyl, methyl-cyclohexyl and dimethyl-
cyclohexyl. Particular alkylcycloalkyl groups mmclude methyl-cyclopropyl and dimethyl-
cyclopropyl.

The term “alkylcycloalkylalkyl” denotes an alkyl group wherein at least one of the
hydrogen atoms of the alkyl group 1s replaced by an alkylcycloalkyl group. Examples of
alkylcycloalkylalkyl include methyl-cyclopropylmethyl, dimethyl-cyclopropylmethyl, methyl-
cyclopropylethyl, dimethyl-cyclopropylethyl, methyl-cyclobutylmethyl, dimethyl-
cyclobutylmethyl, methyl-cyclobutylethyl, dimethyl-cyclobutylethyl, methyl-cylopentylmethyl,
dimethyl-cylopentylmethyl, methyl-cyclopentylethyl, dimethyl-cyclopentylethyl, methyl-
cyclohexylmethyl, dimethyl-cyclohexylmethyl, methyl-cyclohexylethyl, dimethyl-
cyclohexylethyl, methyl-cycloheptylmethyl, dimethyl-cycloheptylmethyl, methyl-
cycloheptylethyl, dimethyl-cycloheptylethyl, methyl-cyclooctylmethyl, dimethyl-
cyclooctylmethyl, methyl-cyclooctylethyl and dimethyl-cyclooctylethyl.
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The term “alkylsulfonyl” denotes a group of the formula -S(O),-R’, wherem R’ 18 an
alkyl group. Examples of alkylsulfonyl groups include groups of the formula
-S(0O),-R’, wherein R’ 18 methyl, ethyl, n-propyl, 1sopropyl, n-butyl, 1sobutyl and tert-butyl.

Particular example 1s a group of the formula -S(O),-R’, wherein R’ 1s methyl.

The term “alkylsulfonylalkyl” denotes an alkyl group wherein one of the hydrogen atoms
of the alkyl group has been replaced by an alkylsulfonyl group. Particular example of
alkylsulfonylalkyl 1s methylsulfonylmethyl. The term “alkylsulfonylamino™ denotes a group of
formula
-NH-S(O),-R” wherem R’ 1s an alkyl group. Examples of alkylsulfonylamino iclude
methylsulfonylamino, ethylsulfonylamino, propylsulfonylamino, 1sopropylsulfonylamino, n-
butylsulfonylamino, 1so-butylsulfonylamino, sec-butylsulfonylamino, and

tert-butylsulfonylamino
The term “amino” denotes a -NH; group.
The term “aminocarbonyl” denotes a group of the formula -C(O)-NH,

The term “aryl” denotes a monovalent aromatic carbocyclic mono- or bicyclic ring system
comprising 6 to 10 carbon ring atoms. Examples of aryl moieties include phenyl and naphthyl.

Particular aryl group 1s phenyl.
The term “carbonyl” denotes a -C(O)- group.

The term “cycloalkoxy” denotes a group of the formula -O-R’, wherein R’ 1s a cycloalkyl
oroup. Examples of cycloalkoxy group include cyclopropoxy, cyclobutoxy, cyclopentyloxy,
cyclohexyloxy, cycloheptyloxy and cyclooctyloxy. Particular cycloalkoxy group 1s
cyclopentyloxy.

The term “cycloalkoxyalkyl” denotes an alkyl group wherein at least one of the hydrogen
atoms of the alkyl group has been replaced by a cycloalkoxy group. Examples of
cycloalkoxyalkyl group include cyclopropoxymethyl, cyclopropoxyethyl, cyclobutoxymethyl,
cyclobutoxyethyl, cyclopentyloxymethyl, cyclopentyloxyethyl, cyclohexyloxymethyl,
cyclohexyloxyethyl, cycloheptyloxymethyl, cycloheptyloxyethyl, cyclooctyloxymethyl and
cyclooctyloxyethyl.
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The term “cycloalkyl” denotes a monovalent saturated monocyclic or bicyclic hydrocarbon
ogroup of 3 to 10 ring carbon atoms, particularly a monovalent saturated monocyclic hydrocarbon
group of 3 to 8 ring carbon atoms. Bicyclic means consisting of two saturated or partially
saturated carbocycles having two carbon atoms in common. Particular cycloalkyl groups are
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptenyl. Further particular
cycloalkyl groups are cyclobutyl, cyclopentyl and cyclohexyl.

The term “cycloalkylalkoxy” denotes an alkoxy group wherein at least one of the hydrogen
atoms of the alkoxy group 1s replaced by a cycloalkyl group. Examples of cycloalkylalkoxy
include cyclopropylmethoxy, cyclobutylmethoxy, cyclopentylmethoxy, cyclohexylmethoxy,
cycloheptylmethoxy and cyclooctylmethoxy:.

The term “cycloalkylalkyl” denotes an alkyl group wherein at least one of the hydrogen
atoms of the alkyl group 1s replaced by a cycloalkyl group. Examples of cycloalkylalkyl include
cyclopropylmethyl, cyclopropylethyl, cyclobutylpropyl and cyclopentylbutyl.

The term “cycloalkylsulfonylamino” denotes a group of formula
-NH-S(O),-R” wherem R’ 1s a cycloalkyl group. Examples of cycloalkylsulfonylamino include
cyclopropylsulfonylamino, cyclobutanylsulfonylamino, cyclopentylsulfonylamino or

cyclohexylsulfonylamino.

The term “haloalkoxy’ denotes an alkoxy group wherem at least one of the hydrogen
atoms of the alkoxy group has been replaced by same or different halogen atoms. The term
“perhaloalkoxy” denotes an alkoxy group where all hydrogen atoms of the alkoxy group have
been replaced by the same or different halogen atoms. Examples of haloalkoxy mnclude
fluoromethoxy, difluoromethoxy, trifluoromethoxy, trifluorocthoxy, trifluoromethylethoxy,
trifluorodimethylethoxy and pentafluoroethoxy. Particular haloalkoxy groups are

trifluoromethoxy, trifluorocthoxy and trifluoromethylethoxy.

The term “haloalkoxyalkyl” denotes an alkyl group wherein at least one of the hydrogen
atoms of the alkyl group has been replaced by a haloalkoxy group. Examples of haloalkoxyalkyl
include fluoromethoxymethyl, difluoromethoxymethyl, trifluoromethoxymethyl,
fluoroethoxymethyl, difluorocthoxymethyl, trifluoroethoxymethyl, fluoromethoxyethyl,
difluoromethoxyethyl, trifluoromethoxyethyl, fluoroethoxyethyl, difluorocthoxyethyl,
trifluorocthoxyethyl, fluoromethoxypropyl, difluoromethoxypropyl, trifluoromethoxypropyl,
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fluorocthoxypropyl, difluorocthoxypropyl and trifluorocthoxypropyl. Particular haloalkoxyalkyl
group 18 2,2-difluorocthoxyethyl.

The term “haloalkyl” denotes an alkyl group wherein at least one of the hydrogen atoms of
the alkyl group has been replaced by same or different halogen atoms. The term “perhaloalkyl”
denotes an alkyl group where all hydrogen atoms of the alkyl group have been replaced by the
same or different halogen atoms. Examples of haloalkyl include fluoromethyl, difluoromethyl,
trifluoromethyl, trifluoroethyl, trifluoromethylethyl and pentafluoroethyl. Particular haloalkyl

groups ar¢ trifluoromethyl and trifluorocthyl.

The term “halogen” and “halo” are used interchangeably herein and denote fluoro, chloro,

bromo, or 10do. Particular halogens are chloro and fluoro. More particular halogen 1s fluoro.

The term “heteroaryl” denotes a monovalent aromatic heterocyclic mono- or bicyclic ring
system of 5 to 12 rmg atoms, comprising 1, 2, 3 or 4 heteroatoms selected from N, O and S, the
remaining ring atoms being carbon. Examples of heteroaryl moieties include pyrrolyl, furanyl,
thienyl, imidazolyl, oxazolyl, thiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, pyridinyl,
pyrazinyl, pyrazolyl, pyridazinyl, pyrimidinyl, triazinyl, azepinyl, diazepinyl, 1soxazolyl,
benzotfuranyl, 1sothiazolyl, benzothienyl, indolyl, 1soindolyl, 1sobenzofuranyl, benzimidazolyl,
benzoxazolyl, benzisoxazolyl, benzothiazolyl, benzisothiazolyl, benzoxadiazolyl,
benzothiadiazolyl, benzotriazolyl, purinyl, quinolinyl, 1soqumolinyl, quinazolinyl, or
quinoxalinyl. Particular heteroaryl groups are furanyl, thienyl, imidazolyl, thiazolyl, triazolyl,

tetrazolyl, pyridinyl, pyrazolyl, pyridazinyl, pyrimidinyl and 1soxazolyl.
In the case of R', particular heteroaryl is furanyl.

In the case of R°, particular heteroaryl are thienyl, imidazolyl, thiazolyl, triazolyl,
tetrazolyl, pyridinyl, pyrazolyl, pyridazinyl, pyrimidinyl and 1soxazolyl. Also particular
heteroaryl are oxazolyl, indolyl, pyridinonyl and indazolyl,

The term “heterocycloalkoxy” denotes a group of the formula -O-R’, wheremn R’ 15 a
heterocycloalkyl group. Particular R’ are tetrahydrofuranyl and tetrahydro-2H-pyranyl. Further
particular R’ 1s tetrahydrofuranyl.

The term “heterocycloalkyl” denotes a monovalent saturated or partly unsaturated mono-

or bicyclic ring system of 4 to 9 ring atoms, comprising 1, 2, or 3 ring heteroatoms selected from

30 N, O and S, the remaining ring atoms being carbon. Bicyclic means consisting of two cycles
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having two ring atoms 1 common, 1.€. the bridge separating the two rings 1s either a single bond
or a chain of on¢ or two ring atoms. Examples for monocyclic saturated heterocycloalkyl are 4,5-
dihydro-oxazolyl, oxetanyl, azetidinyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydro-thienyl,
pyrazolidinyl, imidazolidinyl, oxazolidinyl, 1soxazolidinyl, thiazolidinyl, piperidinyl,
tetrahydropyranyl, tetrahydrothiopyranyl, piperazinyl, morpholinyl, thiomorpholinyl, 1,1-dioxo-
thiomorpholin-4-yl, azepanyl, diazepanyl, homopiperazinyl or oxazepanyl. Examples for
bicyclic saturated heterocycloalkyl are 8-aza-bicyclo[3.2.1]octyl, quinuclidinyl, 8-oxa-3-aza-
bicyclo[3.2.1]octyl, 9-aza-bicyclo[3.3.1]nonyl, 3-o0xa-9-aza-bicyclo[3.3.1]nonyl, or 3-thia-9-aza-
bicyclo[3.3.1]nonyl. Examples for partly unsaturated heterocycloalkyl are dihydrofuryl,
imidazolinyl, dihydro-oxazolyl, tetrahydro-pyridinyl, or dihydropyranyl. Particular examples of
heterocycloalkyl group are azetidinyl, pyrrolidinyl, tetrahydrofuranyl, piperidinyl and
tetrahydropyranyl. Further particular examples of heterocycloalkyl group are tetrahydrofuranyl
and piperidinyl.

The term “heterocycloalkylalkoxy’ denotes an alkoxy group wherein at least one of the
hydrogen atoms of the alkoxy group 1s replaced by a heterocycloalkyl group. Particular example
of heterocycloalkylalkoxy 1s tetrahydrofuranylmethyl.

The term “hydroxy” denotes a -OH group.

The term “hydroxyalkoxy’ denotes an alkoxy group wherein at least one of the hydrogen
atoms of the alkoxy group has been replaced by a hydroxy group. Examples of hydroxyalkoxy
include hydroxyethoxy, hydroxypropoxy, hydroxymethylpropoxy and dihydroxypropoxy.
Particluar example of hydroxyalkoxy group 1s hydroxyethoxy.

The term “hydroxyalkyl” denotes an alkyl group wherein at least one of the hydrogen
atoms of the alkyl group has been replaced by a hydroxy group. Examples of hydroxyalkyl
include hydroxymethyl, hydroxyethyl, hydroxypropyl, hydroxymethylpropyl and
dihydroxypropyl. Particular examples are hydroxymethyl and hydroxyethyl.

The term “carboxy’” denotes a COOH group.

The term “carboxyalkyl” denotes an alkyl group wherein one of the hydrogen atoms of the
alkyl group has been replaced by a carboxy group. Particular carboxyalkyl group 1s 1-carboxy-1-
methyl-ethyl.

The term “oxo0” denotes a =0 group.
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The term “‘sulfonyl” denotes a -S(O),- group.

The term "pharmaceutically acceptable salts” refers to those salts which retain the
biological effectiveness and properties of the free bases or free acids, which are biologically or
otherwise undesirable. The salts are formed with 1norganic acids such as hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the like, in particular
hydrochloric acid, and organic acids such as acetic acid, propionic acid, glycolic acid, pyruvic
acid, oxalic acid, maleic acid, malonic acid, succinic acid, fumaric acid, tartaric acid, citric acid,
benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid, p-
toluenesulfonic acid, salicylic acid, N-acetylcystein and the like. In addition these salts may be
prepared by addition of an inorganic base or an organic base to the free acid. Salts derived from
an morganic base include, but are not limited to, the sodium, potassium, lithium, ammonium,
calctum, magnesium salts and the like. Salts derived from organic bases include, but are not
limited to salts of primary, secondary, and tertiary amines, substituted amines including naturally
occurring substituted amines, cyclic amines and basic 1on exchange resins, such as
1sopropylamine, trimethylamine, dicthylamine, tricthylamine, tripropylamine, ethanolamine,
lysine, arginine, N-cthylpiperidine, piperidine, polyimine resins and the like. Particular
pharmaceutically acceptable salts of compounds of formula (I) are the hydrochloride salts,
methanesulfonic acid salts and citric acid salts. Particular pharmaceutically acceptable salts of

compounds of formula (I) are also the sodium and potassium salts.

"Pharmacecutically acceptable esters” means that compounds of general formula (I) may be
derivatised at functional groups to provide derivatives which are capable of conversion back to
the parent compounds m vivo. Examples of such compounds mclude physiologically acceptable
and metabolically labile ester derivatives, such as methoxymethyl esters, methylthiomethyl
esters and pivaloyloxymethyl esters. Additionally, any physiologically acceptable equivalents of
the compounds of general formula (1), similar to the metabolically labile esters, which are
capable of producing the parent compounds of general formula (I) in vivo, are within the scope

ot this invention.

The term “protecting group” (PG) denotes the group which selectively blocks a reactive
site 1 a multifunctional compound such that a chemical reaction can be carried out selectively at
another unprotected reactive site in the meaning conventionally associated with 1t 1 synthetic
chemistry. Protecting groups can be removed at the appropriate point. Exemplary protecting

groups arc amino-protecting groups, carboxy-protecting groups or hydroxy-protecting groups.
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Particular protecting groups are the tert-butoxycarbonyl (Boc), benzyloxycarbonyl (Cbz),
fluorenylmethoxycarbonyl (Fmoc) and benzyl (Bn). Further particular protecting groups are the
tert-butoxycarbonyl (Boc¢) and the fluorenylmethoxycarbonyl (Fmoc). More particular protecting
group 1S the tert-butoxycarbonyl (Boc).

The compounds of formula (I) can contain several asymmetric centers and / or stercoaxis
and can be present in the form of optically pure enantiomers, mixtures of enantiomers such as,
for example, racemates, optically pure diastercoisomers, mixtures of diastercoisomers,

diastercoisomeric racemates or mixtures ot diasterecoisomeric racemates.

According to the Cahn-Ingold-Prelog Convention the asymmetric carbon atom can be of

the "R" or "S" configuration.

Also an embodiment of the present invention are compounds according to formula (I) as
described herem and pharmaceutically acceptable salts or esters thercof, in particular compounds
according to formula (I) as described herem and pharmaceutically acceptable salts thercof, more

particularly compounds according to formula (I) as described herem.

An embodiment of the present mvention are compounds of formula (1)

3
R 5
\A1 R4

wherein

R' is alkyl, haloalkyl, cycloalkyl, substituted cycloalkyl, alkoxy, alkoxyalkyl, haloalkoxy,
haloalkoxyalkyl, cycloalkoxy, substituted cycloalkoxy, cycloalkoxylalkyl, substituted
cycloalkoxyalkyl, hydroxyalkyl, aryl, substituted aryl, heterocycloalkyl, substituted
heterocycloalkyl, heteroaryl, substituted heteroaryl, amino, substituted amino,
aminocarbonyl or substituted aminocarbonyl, wherein substituted cycloalkyl,
substituted cycloalkoxy, substituted cycloalkoxyalkyl, substituted aryl, substituted
heterocycloalkyl and substituted heteroaryl are substituted with one to three



10

15

20

25

30

CA 028732%5 2014-11-12

WO 2014/029723 PCT/EP2013/067220

_13-

substituents independently selected from hydroxy, oxo, halogen, alkyl, cycloalkyl,
haloalkyl, alkylcycloalkyl, cycloalkylalkyl, alkylcycloalkylalkyl, hydroxyalkyl, alkoxy
and alkoxyalkyl and wherein substituted amino and substituted aminocarbonyl are
substituted on the nitrogen atom with one to two substituents independently selected
from alkyl, cycloalkyl, haloalkyl, alkylcycloalkyl, cycloalkylalkyl,
alkylcycloalkylalkyl, hydroxyalkyl and alkoxyalkyl;

1s -COOH, tetrazol-5-yl, [1,3,4]oxadiazol-2-on-5-yl, [1,3,4|oxadiazole-2-thion-5-yl,
[1,2,4]oxadiazol-5-on-3-yl, [1,2,4]oxadiazole-5-thion-3-yl, [1,2,3,5]oxathiadiazole-2-
oxide-4-yl, [1,2,4]thiadiazol-5-on-3-yl, 1soxazol-3-0l-5-yl, 5-alkylisoxazol-3-0l-4-yl,
5-cycloalkylisoxazol-3-0l-4-yl, furazan-3-o0l-4-yl, 5-alkylsulfonylamino-
[1,3,4]oxadiazol-2-yl, 5-cycloalkylsulfonylamino-[1,3,4]Joxadiazol-2-yl, 5-
alkylsulfonylamino-[ 1,2,4]triazol-3-yl, 5-cycloalkylsulfonylamino-| 1,2,4]triazol-3-yl,
S-alkylisothiazol-3-0l-4-yl, 5-cycloalkylisothiazol-3-o0l-4-yl, [1,2,5]thiadiazol-3-01-4-
yl, 1,4-dihydro-tetrazol-5-on-1-yl, tetrazol-5-ylcarbamoyl, tetrazole-5-carbonyl,
[1,2,4]oxadiazolidine-3,5-dion-2-y, [1,2,4]oxadiazol-5-on-3-yl, 2,4-dihydro-
[1,2,4]triazol-3-on-5-sulfanyl, [1,2,4]triazole-3-sulfanyl, [1,2,4|triazole-3-sulfinyl,
[1,2,4]trazole-3-sulfonyl, 4-alkyl-pyrazol-1-o0l-5-yl, 4-cycloalkyl-pyrazol-1-o0l-5-yl, 4-
alkyl-[1,2,3]triazol-1-0l-5-yl, 4-cycloalkyl-[1,2,3]triazol-1-0l-5-yl, 5-alkyl-imidazol-1-
ol-2-yl, 5-cycloalkyl-imidazol-1-0l-2-yl, 4-alkyl-imidazol-1-0l-5-yl, 4-cycloalkyl-
imidazol-1-0l-5-yl, 4-alkyl-1,1-dioxo-1A°-[1,2,5]thiadiazolidin-3-on-5-yl, 4,4-dialkyl-
1,1-dioxo-1A°-[1,2,5]thiadiazolidin-3-on-5-yl, 4-cycloalkyl-1,1-dioxo-1A°-
[1,2,5]thiadiazolidin-3-on-5-y1, 4,4-dicycloalkyl-1,1-dioxo-1 7&6-[ 1,2,5]thiadiazolidin-3-
on-5-yl, thiazolidine-2,4-dion-5-yl, oxazolidine-2,4-dion-5-yl, 3-[ 1-hydroxy-meth-(E)-
ylidene]-pyrrolidine-2,4-dion-1-yl, 3-[ 1-hydroxy-meth-(Z)-ylidene]-pyrrolidine-2,4-
dion-1-yl, 5-methyl-4-hydroxyfuran-2-on-3-yl, 5,5-dialkyl-4-hydroxyfuran-2-on-3-yl,
5-cycloalkyl-4-hydroxyfuran-2-on-3-yl, 5,5-dicycloalkyl-4-hydroxyfuran-2-on-3-yl, 3-
hydroxycyclobut-3-ene-1,2-dion-4-yl or 3-hydroxycyclobut-3-ene-1,2-dion-4-amino;

1s phenyl, substituted phenyl, substituted dihydropyridinyl, heteroaryl or substituted
heteroaryl, wherein substituted phenyl, substituted dihydropyridinyl and substituted
heteroaryl are substituted with one to three substituents independently selected from
hydroxy, oxo, halogen, alkyl, cycloalkyl, haloalkyl, alkylcycloalkyl, cycloalkylalkyl,
alkylcycloalkylalkyl, hydroxyalkyl, hydroxyalkoxy, alkoxy, alkoxyalkyl, amino and

amino substituted on the nitrogen atom with one to two substituents independently
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selected from alkyl, cycloalkyl, haloalkyl, alkylcycloalkyl, cycloalkylalkyl,
alkylcycloalkylalkyl, hydroxyalkyl and alkoxyalkyl;

Al is abond or CR'*R"® :
A® is -CR"R"-, -NR'’-, -O-, -S-, -S(0)- or -S(0),-;
A’ is -CR''R"*-, -C(O)NR"-, -NR"-, -O-, -S-, -S(0)- or -S(0)-;

R*, R°,R° R, R’ R”,R", R",R"", R"”>, R and R"® are independently selected from H,
halogen, alkyl, alkoxy, cycloalkyl, cycloalkylalkoxy, haloalkoxy and haloalkyl.

R'* and R" are independently selected from hydrogen, alkyl, cycloalkyl and haloalkyl.

R'® and R" are independently selected from hydrogen, alkyl, cycloalkyl, haloalkyl and
alkylcarbonyl.

n, m and p are independently selected from zero and 1;
and pharmaceutically acceptable salts.

Also further embodiment of the present invention are compounds according to formula (1)
as described herein, wherein R' is alkyl, cycloalkyl, substituted cycloalkyl, alkoxy, alkoxyalkyl,
alkoxyalkoxy, alkoxycarbonylalkyl, carboxyalkyl, haloalkyl, haloalkoxy, substituted aryl,
heterocycloalkyl, substituted heterocycloalkyl, heterocycloalkoxy, substituted
heterocycloalkylalkoxy, heteroaryl, substituted heteroaryl, amino or substituted amino, wherein
substituted cycloalkyl, substituted aryl, substituted heterocycloalkyl, substituted
heterocycloalkylalkoxy and substituted heteroaryl are substituted with one to three substituents
independently selected from halogen, alkyl, haloalkyl, hydoxyalkyl, alkylsulfonylalkyl,
alkoxycarbonyl and alkoxyalkyl and wherem substituted amino 1s substituted on the nitrogen

atom with two alkyl.

A further embodiment of the present invention are compounds according to formula (I) as
described herein, wherein R' is alkyl, cycloalkyl, substituted cycloalkyl, alkoxyalkyl, substituted
aryl, heterocycloalkyl, substituted heterocycloalkyl, heteroaryl, amino or substituted amino,
wherein substituted cycloalkyl, substituted aryl and substituted heterocycloalkyl are substituted
with one to three substituents independently selected from halogen, alkyl, haloalkyl and

alkoxyalkyl and wherein substituted amino 1s substituted on the nitrogen atom with two alkyl.
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A particular embodiment of the present invention are compounds according to formula (1)
as described herein, wherein R' is cycloalkyl, substituted cycloalkyl, heterocycloalkyl,
substituted heterocycloalkyl, heterocycloalkylalkoxy or substituted amino, wherein substituted
cycloalkyl and substituted heterocycloalkyl are substituted with one alkyl or alkoxyalkyl and

wherein substituted amino 1s substituted on the nitrogen atom with two alkyl.

A particular embodiment of the present invention are compounds according to formula (1)
as described herein, wherein R' is cycloalkyl, substituted cycloalkyl, heterocycloalkyl or
substituted amino, wherein substituted cycloalkyl 1s substituted with one alkoxyalkyl and
wherein substituted amino 18 substituted on the nitrogen atom with two substituents

independently selected alkyl.

A further particular embodiment of the present invention are compounds according to
formula (1) as described herein, wherein R' is cyclopentyl, substituted cyclopentyl,
tetrahydrofuranyl, substituted tetrahydrofuranyl, tetrahydrofuranyloxy, piperidinyl or substituted
amino, wherein substituted cyclopentyl and substituted tetrahydrofuranyl are substituted with
one alkyl or alkoxyalkyl and wherem substituted amino 1s substituted on the nitrogen atom with

two alkyl.

A particular embodiment of the present invention are compounds according to formula (1)
as described herein, wherein R' is cyclopentyl, substituted cyclopentyl, tetrahydrofuranyl,
piperidinyl or substituted amino, wherein substituted cyclopentyl 1s substituted with one
alkoxyalkyl and wherem substituted amino is substituted on the nitrogen atom with two

substituents mdependently selected alkyl.

In a further embodiment of the present mmvention are compounds according to formula (1)

as described herein, wherein R” is -COOH, tetrazol-5-yl or [1,3,4Joxadiazol-2-thion-5-yl.

Another further embodiment of the present invention are compounds according to formula

(1) as described herein, wherein R” is tetrazol-5-yl.

Another embodiment of the present invention are compounds according to formula (I) as
described herein, wherein R° is phenyl, substituted phenyl, substituted dihydropyridinyl,
heteroaryl or substituted heteroaryl, wherein substituted phenyl, substituted dihydropyridinyl and
substituted heteroaryl are substituted with one to three substituents independently selected from
hydroxy, oxo, halogen, alkyl, cycloalkyl, haloalkyl, haloalkoxy, hydroxyalkoxy, alkoxy,

alkylsulfonyl and amino substituted on the nitrogen atom with one to two substituents
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independently selected from alkyl, cycloalkyl, haloalkyl, alkylcycloalkyl, cycloalkylalkyl,
alkylcycloalkylalkyl, hydroxyalkyl and alkoxyalkyl.

Another embodiment of the present mnvention are compounds according to formula (I) as
described herein, wherein R° is phenyl, substituted phenyl, substituted dihydropyridinyl,
heteroaryl or substituted heteroaryl, wherein substituted phenyl, substituted dihydropyridinyl and
substituted heteroaryl are substituted with one to three substituents independently selected from

0x0, halogen, alkyl, cycloalkyl, haloalkyl, hydroxyalkoxy and alkoxy.

Another particular embodiment of the present invention are compounds according to
formula (1) as described herein, wherein R is phenyl, substituted phenyl or substituted
heteroaryl, wherein substituted phenyl and substituted heteroaryl are substituted with one to three

substituents independently selected from halogen and alkyl.

The present invention also relates to compounds according to formula (1) as described
herein, wherein R° is phenyl, substituted phenyl, substituted pyrazolyl or substituted pyridinyl,
wherem substituted phenyl, substituted pyrazolyl and substituted pyridinyl are substituted with

one to three substituents independently selected from halogen and alkyl.

A further particular embodiment of the present invention are compounds according to
formula (T) as described herein, wherein R” is substituted pyrazolyl or substituted pyridinyl,
wherein substituted pyrazolyl and substituted pyridinyl are substituted with one alkyl.

A particular embodiment of the present mmvention are compounds according to formula (1)

as described herein, wherein R° is pyridinyl substituted with one alkyl or halogen.

A more particular embodiment of the present mmvention are compounds according to

formula (1) as described herein, wherein R° is pyridinyl substituted with one alkyl.

Also an embodiment of the present invention are compounds according to formula (I) as

: : : 1 -
described herein, wherein A" 1s a bond.

The present mvention also relates to compounds according to formula (I) as described

herein, wherein A” is -CR'*R*°-, -NR'°- , -O- or -S-.

The present invention also relates to compounds according to formula (1) as described

herein, wherein A” is -CR'*R'°-, -NR'°- or -O-.
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Another embodiment of the present mnvention are compounds according to formula (I) as

described herein, wherein A” is -CR'R"”.

A further particular embodiment of the present invention are compounds according to

formula (T) as described herein, wherein is A° is -CR''R'®- , -C(O)NR - or -NR "

A further particular embodiment of the present invention are compounds according to

formula (1) as described herein, wherein is A° is -CR''R'®- or -NR"”.

A particular embodiment of the present invention are compounds according to formula (1)

: . . A3 . 175 18
as described herein, wherein A 18 -CR -

Also an embodiment of the present invention are compounds according to formula (I) as

described herein, wherein n 1s 1.

A further particular embodiment of the present invention are compounds according to

formula (I) as described herein, wherein p 1s zero.

The present invention also relates to compounds according to formula (1) as described

herein, wherein R*, R°, R°, R, R®*, R”, R'"” and R'" are H.

Another embodiment of the present invention are compounds according to formula (I) as

described herein, wherein R* and R’ are H.

The present mvention also relates to compounds according to formula (I) as described

. . 6 7
herein, wherein R™ and R’ are H.

Also an embodiment of the present invention are compounds according to formula (I) as

described herein, wherein R® and R’ are H.

Also an embodiment of the present invention are compounds according to formula (I) as

: - . 510 11
described herein, wherein R and R are H.

Another embodiment of the present mnvention are compounds according to formula (I) as

described herein, wherein R'* is H, halogen, alkyl, alkoxy or haloalkyl.

A particular embodiment of the present invention are compounds according to formula (1)

as described herein, wherein R'” is H, halogen or alkyl.
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A further particular embodiment of the present invention are compounds according to

formula (1) as described herein, wherein R'* and R are independently selected from H, halogen

and alkyl.

A particular embodiment of the present mmvention are compounds according to formula (1)

as described herein, wherein R'” and R'® are independently selected from H and alkyl.

A more particular embodiment of the present mmvention are compounds according to

formula (1) as described herein, wherein R'" and R'® are H.

Also a particular embodiment of the present mmvention are compounds according to formula

dS dCSCrioc CIrcin, wncercin 1S N4dlod Or d CdrooOnvi.
I) as described herein, wherein R'® is haloalkyl or alkylcarbonyl

Also a particular embodiment of the present mmvention are compounds according to formula

1) as described herein, wherein R" is alkyl or alkylcarbonyl.
y y y

Also an embodiment of the present invention are compounds according to formula (I) as

described herein, wherein R'® and R' are halogen.
Particular examples of compounds of formula (I) as described herein are selected from
2-1s0propyl-6,8-dimethyl-4-phenyl-5,6,7,8-tetrahydro-1,8-naphthyridine-3-carboxylic acid;

8-acetyl-2-1sopropyl-6-methyl-4-phenyl-5,6,7,8-tetrahydro-1,8-naphthyridine-3-carboxylic

acid;

8-cthyl-2-1sopropyl-6-methyl-4-phenyl-5,6,7,8-tetrahydro-1,8-naphthyridine-3-carboxylic

acid;

4-(3-chlorophenyl)-2-cyclohexyl-8-¢ethyl-5,6,7,8-tetrahydro-1,8-naphthyridine-3-

carboxylic acid;
2-cyclohexyl-8-ethyl-4-phenyl-5,6,7,8-tetrahydro-1,8-naphthyridine-3-carboxylic acid;
2-cyclopentyl-8-ethyl-4-phenyl-5,6,7,8-tetrahydro-1,8-naphthyridine-3-carboxylic acid;

2-cyclopentyl-8-cthyl-6-methyl-4-phenyl-5,6,7,8-tetrahydro-1,8-naphthyridine-3-

carboxylic acid;
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2-cyclopentyl-6,8-dimethyl-4-phenyl-5,6,7,8-tetrahydro-1,8-naphthyridine-3-carboxylic

acid;

2-1sopropyl-6-methyl-4-phenyl-5,6,7,8-tetrahydroquino line-3-carboxylic acid;
6-cthyl-2-1sopropyl-4-phenyl-5,6,7,8-tetrahydroquinoline-3-carboxylic acid;
2-180propyl-6,6-dimethyl-4-phenyl-5,6,7,8-tetrahydro-quinoline-3-carboxylic acid;

2-cyclopentyl-4-(6-methoxypyridin-2-yl)-6,7,8,9-tetrahydro-SH-cyclohepta[b]pyridine-3-

carboxylic acid;

2-cyclopentyl-4-(6-0x0-1,6-dihydropyridin-2-yl)-6,7,8,9-tetrahydro-5SH-
cyclohepta[b]pyridine-3-carboxylic acid;

4-phenyl-2-(piperidin-1-yl)-6,7,8,9-tetrahydro-5H-cyclohepta[b]pyridine-3-carboxylic

acid;

2-(2-methylpyrrolidin-1-yl)-4-phenyl-6,7,8,9-tetrahydro-5H-cyclohepta| b]pyridine-3-

carboxylic acid;
6-methyl-4-phenyl-2-(piperidin-1-yl)-5,6,7,8-tetrahydroquinoline-3-carboxylic acid;
2-(diethylamino)-4-phenyl-6,7,8,9-tetrahydro-5SH-cyclohepta[b]pyridine-3-carboxylic acid;

6-methyl-2-(2-methylpyrrolidin-1-yl)-4-phenyl-5,6,7,8-tetrahydroquinoline-3-carboxylic

acid;
2-(diethylamino)-6-methyl-4-phenyl-35,6,7,8-tetrahydroquinoline-3-carboxylic acid;

4-(3-chlorophenyl)-6-methyl-2-(pyrrolidin-1-yl)-5,6,7,8-tetrahydroquinoline-3-carboxylic

acid;
4-phenyl-2-(p1peridin-1-yl)-6,7-dihydro-5H-cyclopenta[b]pyridine-3-carboxylic acid;
2-(diethylamino)-4-phenyl-6,7-dihydro-SH-cyclopenta|b]pyridine-3-carboxylic acid;

4-(3-chlorophenyl)-6-methyl-2-(piperidin-1-yl)-5,6,7,8-tetrahydroquinoline-3-carboxylic

acid;
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5-(6-methyl-4-phenyl-2-(piperidin-1-yl)-5,6,7,8-tetrahydroquinolin-3-yl)-1,3,4-oxadiazole-
2(3H)-thione;

6-methyl-4-phenyl-2-(piperidin-1-yl)-3-(2H-tetrazol-5-yl)-5,6,7,8-tetrahydroquinoline;
N,N-dicthyl-6-methyl-4-phenyl-3-(2H-tetrazol-5-yl)-5,6,7,8-tetrahydroquino lin-2-amine;

4-phenyl-2-(piperidin-1-yl)-3-(2H-tetrazol-5-yl)-6-(trifluoromethyl)-5,6,7,8-

tetrahydroquinoline;

N,N-diethyl-4-phenyl-3-(2H-tetrazol-5-yl)-6-(trifluoromethyl)-5,6,7,8-tetrahydroquinolin-

2-aming;

6-methyl-4-(1-methyl-1H-pyrazol-5-yl)-2-(piperidin-1-yl)-3-(2H-tetrazol-5-yl)-5,6,7,8-

tetrahydroquinoline;

4-phenyl-2-(piperidin-1-yl)-3-(2H-tetrazol-5-yl)-6,7,8,9-tetrahydro-SH-
cyclohepta[b]pyridine;

N,N-diethyl-4-phenyl-3-(2H-tetrazol-5-yl)-6,7,8,9-tetrahydro-SH-cyclohepta| b]pyridin-2-

amine;

4-(3-chlorophenyl)-2-(piperidin-1-yl)-3-(1H-tetrazol-5-y1)-6,7,8,9-tetrahydro-5SH-
cyclohepta[b]pyridine;

4-(3-chlorophenyl)-N,N-diethyl-3-(1H-tetrazol-5-yl1)-6,7,8,9-tetrahydro-5H-
cyclohepta|b]pyridin-2-amine;

4-(1-methyl-1H-pyrazol-5-yl)-2-(piperidin-1-yl)-3-(1H-tetrazol-5-yl)-6,7,8,9-tetrahydro-
SH-cyclohepta[b]pyridine;

4-(4-tfluorophenyl)-6-methyl-2-(piperidin-1-yl)-3-(1H-tetrazol-5-yl)-5,6,7,8-

tetrahydroquinoline;

4-(4-tfluorophenyl)-2-(piperidin-1-yl)-3-(1H-tetrazol-5-yl)-7,8-dihydro-5SH-pyrano[4,3-
b]pyridine;

4-(1-methyl-1H-pyrazol-5-yl)-2-(2-methylpyrrolidin-1-yl)-3-(1H-tetrazol-5-y1)-6,7,8,9-
tetrahydro-5H-cyclohepta[b]pyridine;
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N1-
4-(5-chlorothiophen-2-yl)-N,N-dicthyl-3-(1H-tetrazol-5-yl)-6,7,8,9-tetrahydro-SH-

cyclohepta|b]pyridin-2-amine;

4-(5-chlorothiophen-2-yl)-2-(piperidin-1-yl)-3-(1H-tetrazol-5-yl)-6,7,8,9-tetrahydro-5H-
cyclohepta|b]pyridine;

N,N-diethyl-4-(1-methyl-1H-pyrazol-5-yl)-3-(1H-tetrazol-5-yl)-6,7,8,9-tetrahydro-5H-
cyclohepta|b]pyridin-2-amine;

5-methyl-3-(2-(piperidin-1-yl)-3-(1H-tetrazol-5-y1)-6,7,8,9-tetrahydro-5SH-
cyclohepta|b]pyridin-4-yl)1soxazole;

N,N-diethyl-4-(5-methylisoxazol-3-yl)-3-(1H-tetrazol-5-yl)-6,7,8,9-tetrahydro-5H-
cyclohepta|b]pyridin-2-amine;

4-(1-methyl-1H-pyrazol-5-yl)-2-(2-methylpyrrohidin-1-yl)-3-(1H-tetrazol-5-yl1)-6,7,8,9-
tetrahydro-5H-cyclohepta|b]pyridine;

2-(piperidin-1-yl)-4-(pyridin-4-yl)-3-(1H-tetrazol-5-yl)-6,7,8,9-tetrahydro-5H-
cyclohepta[b]pyridine;

N,N-diethyl-4-(pyridin-4-yl)-3-(1H-tetrazol-5-yl)-6,7,8,9-tetrahydro-SH-
cyclohepta[b]pyridin-2-amine;

4-(5-methylfuran-2-yl)-2-(piperidin-1-yl)-3-(1H-tetrazol-5-yl)-6,7,8,9-tetrahydro-5H-
cyclohepta[b]pyridine;

N,N-diethyl-4-(5-methylfuran-2-yl)-3-(1H-tetrazol-5-yl)-6,7,8,9-tetrahydro-SH-
cyclohepta[b]pyridin-2-amine;

4-(1,5-dimethyl-1H-pyrazol-4-yl)-2-(piperidin-1-yl)-3-(1H-tetrazol-5-yl)-6,7,8,9-
tetrahydro-5H-cyclohepta[b]pyridine;

4-(1,5-dimethyl-1H-pyrazol-4-yl)-N,N-diethyl-3-(1H-tetrazol-5-yl)-6,7,8,9-tetrahydro-5H-
cyclohepta|b]pyridin-2-amine;

4-(5-chlorothiophen-2-yl)-2-(3-fluoropiperidin-1-yl)-3-(1H-tetrazol-5-yl1)-6,7,8,9-
tetrahydro-5H-cyclohepta|b]pyridine;
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D)

4-(5-chlorothiophen-2-yl)-2-(3,3-difluoropiperidin-1-yl)-3-(1H-tetrazol-5-yl)-6,7,8,9-
tetrahydro-5H-cyclohepta|b]pyridine;

4-(5-chlorothiophen-2-yl)-2-(4,4-difluoropiperidin-1-yl)-3-(1H-tetrazol-5-yl)-6,7,8,9-
tetrahydro-5H-cyclohepta[b]pyridine;

4-(5-chlorothiophen-2-yl)-2-(4-fluoropiperidin-1-yl)-3-(1H-tetrazol-5-yl1)-6,7,8,9-
tetrahydro-5H-cyclohepta[b]pyridine;

4-(5-chlorothiophen-2-yl)-3-(1H-tetrazol-5-yl)-2-(4-(trifluoromethyl)piperidin-1-yl)-
6,7,8,9-tetrahydro-SH-cyclohepta[b]pyridine;

4-(5-chlorothiophen-2-yl)-2-(3,3-difluoroazetidin-1-yl)-3-(1H-tetrazol-5-yl)-6,7,8,9-
tetrahydro-5H-cyclohepta[b]pyridine;

N,N-diethyl-4-(4-methylthiazol-5-yl)-3-(1H-tetrazol-5-yl)-6,7,8,9-tetrahydro-5SH-
cyclohepta[b]pyridin-2-amine;

4-methyl-5-(2-(piperidin-1-yl)-3-(1H-tetrazol-5-y1)-6,7,8,9-tetrahydro-5H-
cyclohepta[b]pyridin-4-yl)thiazole;

N,N-diethyl-4-(1-methyl-1H-pyrazol-5-yl)-3-(1H-tetrazol-5-yl)-5,6,7,8,9,10-
hexahydrocycloocta[b]pyridin-2-amine;

4-(5-chlorothiophen-2-yl)-2-(3,3-difluoropyrrolidin-1-yl)-3-(1H-tetrazol-5-y1)-6,7,8,9-
tetrahydro-5H-cyclohepta|b]pyridine;

4-(1-methyl-1H-pyrazol-5-yl)-2-(piperidin-1-yl)-3-(1H-tetrazol-5-yl)-5,6,7,8,9,10-
hexahydrocycloocta[b]pyridine;

dicthyl-[4-pyrimidin-5-yl-3-(1H-tetrazol-5-yl)-6,7,8,9-tetrahydro-5H-
cyclohepta[b]pyridin-2-yl]-amine;

N,N-diethyl-4-(3-fluoropyridin-4-yl)-3-(1H-tetrazol-5-yl)-6,7,8,9-tetrahydro-5SH-
cyclohepta|b]pyridin-2-amine;

N,N-diethyl-4-(2-methoxypyridin-4-yl)-3-(1H-tetrazol-5-yl)-6,7,8,9-tetrahydro-5SH-
cyclohepta|b]pyridin-2-amine;

4-phenyl-3-(1H-tetrazol-5-yl)-6,7,8,9-tetrahydro-5H-cyclohepta[b]pyridin-2-amine;
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2-propyl-4-(pyridin-4-yl)-3-(1H-tetrazol-5-yl)-6,7,8,9-tetrahydro-SH-

cyclohepta[b]pyridine;

4-(1-methyl-1H-pyrazol-5-yl)-2-(pentan-3-yl)-3-(1H-tetrazol-5-yl)-6,7,8,9-tetrahydro-SH-
cyclohepta|b]pyridine;

4-(3-chlorophenyl)-2-cyclobutyl-3-(1H-tetrazol-5-yl)-6,7,8,9-tetrahydro-5H-
cyclohepta|b]pyridine;

2-cyclohexyl-4-pyridin-4-yl-3-(1H-tetrazol-5-yl)-6,7,8,9-tetrahydro-H-
cyclohepta|b]pyridine;

4-(3-chloro-ph<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>