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New dihvdroguinoline-2-one derivatives

The present invention relates to organic compounds useful for therapy or prophylaxis
in a mammal, and in particular to aldosterone synthase (CYP11B2 or CYP11B1) inhibitors
for the treatment or prophylaxis of chrome kidney disease, congestive heart failure,

5  hypertension, primary aldosteronism and Cushing syndrom.

The present imvention provides novel compounds of formula (T)

)

wherein

R' is H, alkyl, haloalkyl, cycloalkyl or halocyeloalkyl;
10 R* is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;

R® is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;

RY is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;

or R and R* together with the carbon atoms to which they are attached form a
double bond;

15 R’ is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;
R® is H or R®, wherein in case R® is H then at least one of Aland A® is N;

R’ is H, halogen, alkyl, haloalkyl, cycloalkyl or halocycloalkyl,



10

15

20

25

WO 2013/637779 PCY/EP2G12/067744

or R and R’ together with the nitrogen and carbon atoms to which they are attached
form a heterocycloalkyl substituted with one to three substitutents independently
selected from H, alkyl, haloaliyl, cycloalkyl or halocycloalkyl;

R3 is "'Om"'(CRgRI O)H"“(CR} IRI Z)P“(CR13R1 4)q‘NR1 5R] 6’
"'Nlm_RE 7_(CR9R1 O)R_(CR} IR} 2)})‘(CR1 3R‘] 4)q"NR} SRi 6 or
"Sm(o)r"(CRQRI O)n'(CRl 1 R] z)p"(CRl 3R1 4)q_NR1 5R1 6;

R’ isH, alkyl, haloalkyl, cycloalkyl or halocycloatkyl;
R s H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;
R' is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;

or R and R together with the carbon atoms to which they are attached forma
double bond;

R™ is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;

or R' and R" together with the carbon atom to which they are attached forma

cycloalkyl or a heterocycloaikyl;
R" is H, alkyl, haloalkyl, cycloatkyl or halocycloalkyl;
R™ is H, afkyl, haloalkyl, cycloalkyl or halocycloalkyl;
or R'® and R* together form -(CHy)-;

R" is H, alkyl, haloalkyl, cycloalkyl, halocycloalkyl, alkoxyalkyl, haloalkoxyalkyl
or hydroxyalkyl;

R'® is H, alkyl, haloalkyl, cycloalkyl, halocycloalkyl, hydroxyalkyl, alkoxyalkyl,
haloalkoxyalkyl, phenylalkyl, substituted phenylalkyl, aryl, substituted aryl,
heterocycloalkyl, substituted heterocycloalkyl, heteroaryl, substituted heteroaryl,
-S(0O)%R', -S(O)R, -S(ORLOR", -S(0),NR¥RY, -C(O)R'®, -C(OYOR™ or -
C(ONR'*R", wherein substituted phenylalkyl, substituted aryl, substituted
heterocycloalkyl and substituted heteroaryl are substituted with one to three
substituents independently selected from alkyl, hydroxyalkyl, haloalkyl,
cycloatkyl, alkyleycloatkyl, halocycloalkyl, alkyleycloalkylalkyl,
halocycloalkylalkyl, cycloalkylalkyl, cycloatkylalkoxy, cycloalkoxy,
cycloalkoxyalkyl, cycloalkylalkoxyalkyl, alkoxy, alkoxyalkyl, haloalkoxy,
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haloalkoxyalkyl, atkoxyalkoxy, alkoxyalkoxyalkyl, alkoxycarbonyl, halogen,
hydroxy, oxo, cyano, triazolylalkyl, tetrazolylalkyl, amino, substituted amino,
aminoalkyl, substituted amimoalkyl, aminocarbonyl, substituted aminocarbonyl,
alkylcarbonylamine, cycloalkylecarbonylamino, alkylcarbonylaminoalkyl and
cycloatkylcarbonylaminoalkyl, wherein substituted amino, substituted
aminoalkyl and substituted aminocarbonyl are substituted on the nitrogen atom
with one to two substituents independently selected from alkyl, cycloalkyl,
alkyleycloalkyl, cycloalkylalkyl, alkyleycloalkylalkyl, hydroxyalky! and
alkoxyalkyl, wherein in case R" is H or alkyl and R'® is H or alkyl, then the sum
ofn, p and q is at least 1,

or R” and R'® together with the nitrogen atom to which they are attached forma
substituted heterocycloalkyl or a substituted heteroaryl, wherein substituted
heterocycloalkyl and substituted heteroaryl are substituted with R, R** and R™;

or R and R" together with the nitrogen and carbon atoms to which they are
attached form a substituted heterocycloalkyl, wherein substituted
heterocycloalkyl is substituted with R*, R** and R* ;

or R and R" together with the nitrogen and carbon atoms to which they are
attached form a substituted heterocycloalkyl, wherein substituted
heterocycloalkyl is substituted with R=, R** and R* ;

or R” and R"* together with the nitrogen and carbon atoms to which they are attached
form a substituted heterocycloalkyl, wherein substituted heterocycloalkyl is
substituted with R®, R* and R* ;

R'7 is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl,

R'® is alkyl, cycloalkyl, haloalkyl, halocyeloalkyl, hydroxyalkyl, halohydroxyalkyl,
alkoxyalkyl, haloalkoxyalkyl, alkylcarbonyloxyalkyl, aryl, substituted aryl,
heterocycloalkyl, substituted heterocycloalkyl, heteroaryl, substituted heteroaryl,
wherein substituted aryl, substituted heterocycloalkyl and substituted heteroaryl
are substituted with one to three substituents independently selected from alkyl,
hydroxyalkyl, haloalkyl, cycloalkyl, alkyleyvcloalkyl, halocycloalkyi,
alkyleycloalkylalkyl, halocycloalkylalkyl, cycloalkylalkyl, cycloalkylalkoxy,
cycloalkoxy, cycloalkoxyalkyl, cycloalkylalkoxyalkyl, alkoxy, alkoxyalkyl,
haloalkoxy, haloalkoxyalkyl, alkoxyalkoxy, alkoxyalkoxyalkyl, alkoxycarbonyl,
halogen, hydroxy, oxo, cyano, triazolylalkyl, tetrazolylalkyl, amino, substituted
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amino, aminoalkyl, substituted ammoalkyl, aminocarbonyl, substituted
aminocarbonyl, alkyicarbonylamino, cycloalkylcarbonylamine,
alkylcarbonylaminoalkyl and cycloalkylcarbonylaminoalikyl, wherein
substituted amino, substituted aminoalky! and substituted aminocarbonyl are
substituted on the nitrogen atom with one to two substituents independently
selected from alkyl, cycloalkyl, alkyleycloalkyl, cycloalkylaikyl,
alkylcycloalkylalkyl, hydroxyalkyl and alkoxyalkyl;

is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyi;

is CR® or N;

is CR* or N;

is CR*®or N;

is H, halogen, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;
is H, halogen, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;
is H, halogen, alkyl, haloalkyl, cycloalky! or halocycloalkyl;

R* and R* are each independently selected from H, alkyl, hydroxyalkyl,
haloalkyl, cycloalkyl, alkylcycloalkyl, halocycloalkyl, alkyicycloalkylalkyl,
halocycloaikylalkyl, cycloalkylatkyl, cycloalkylalkoxy, cycloalkoxy,
cycloalkoxyalkyl, cycloalkylalkoxyalkyl, alkoxy, alkoxyalkyl, haloalkoxy,
haloalkoxyalkyl, alkoxyalkoxy, alkoxyalkoxyalkyl, alkoxycarbonyl, ~S(0),R'%,
~C(O)R'?, halogen, hydroxy, oxo, cyano, triazotylalkyl, tetrazolylalkyl, amino,
substituted amino, aminoalkyl, substituted aminoalkyl, amimocarbonyl,
substituted aminocarbonyl, alkylcarbonylamino, cycloalkylcarbonylamino,
alkylcarbonylaminoalky! and cycloalkylcarbonylaminoalky!, wherem
substituted amino, substituted aminoalkyl and substituted aminocarbonyl are
substituted on the nitrogen atom with one to two substituents independently
selected from alkyl, cycloalkyl, alkyleyeloalkyl, cycloalkylalkyl,
alkyleycloalkylalkyl, hydroxyalkyl and alkoxyalkyl,

wherein in case m is zero and R” and R® ,or R and R¥ or R and R¥ or R
and R'® together with the nitrogen and carbon atoms to which they are attached
form a substituted heterocycioalkyl or a substituted heteroaryl, then at least one
of R*, R* R* and R'® is different from H, alkyl, haloalkyl, alkoxy, haloalkoxy,
halogen, hydroxy, cyano, amino, substituted amino, aminocarbonyl, substituted
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aminocarbonyl, wherein substituted amino and substituted aminocarbonyl are
substituted on the nitrogen atom with one to two alkyl, and -C(O)R"?, -S(O),R"®
wherein R*® is alky!, haloalkyl, hydroxyalkyl, halohydroxyalkyl, alkoxyalkyl or
haioalkoxyalkyl;

H

m 1s zero or 1, wherein in case m 18 1, then the sumofnand p is 2, 3 or 4;
n iszero, lor2;

p iszero, lor2;

q iszero, lor2;

T iszero, 1 or 2, wherein in case m is zero then r is zero;

t iszero, lorZ;

or pharmaceutically acceptable salts or esters.

Herein we describe inhibitors of aldosterone synthase that have the potential to
protect from organ/ tissue damage caused by an absolute or relative excess of aldosterone.,
Hypertension affects about 20% of the adult population in developed countries. In persons
60 years and older, this percentage increases to above 60%. Hypertensive subjects display
an increased risk of other physiological complications including stroke, myocardial
infarction, atrial fibrillation, heart failure, peripheral vascular disease and renal
impairment. The renin angiotensin aldosterone system is a pathway that has been linked to
hypertension, volume and salt balance and more recently to contribute directly to end
organ damage in advanced stages of heart failure or kidney disease. ACE inhibitors and
anglotensin receptor blockers (ARBs) are successfully used to improve duration and
quality of life of patients. These drugs are not yielding maximum protection. In a relatively
large number of patients ACE and ARB’s lead to so-called aldosterone breakthrough, a
phenomenon where aldosterone levels, after a first initial decline, return to pathological
levels. It has been demonstrated that the deleterious consequences of inappropriately
increased aldosterone levels (in relation to salt intake/levels) can be minimized by
aldosterone blockade with mineralocorticoid receptor antagonists. A direct inhibition of
aldosterone synthesis is expected to provide even better protection as it will also reduce
non-genomic effects of aldosterone as well.

The effects of aldosterone on Na/K. transport lead to increased re-absorption of
sodium and water and the secretion of potassium in the kidneys. Overall this results in
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increased blood volume and, therefore, increased blood pressure. Beyond its role in the
regulation of renal sodium re-absorption aldosterone can exert deleterious effects on the
kidney, the heart and the vascular system especially in a “high sodium” context. It has
been shown that under such conditions aldosterone leads to increased oxidative stress
which uitimately may contribute to organ damage. Infusion of aldosterone into renally
compromised rats (etther by high salt treatment or by unilaterally nephrectomy) induces a
wide array of injuries to the kidney including glomerular expansion, podocyte injury,
mterstitial inflammation, mesangial cell proliferation and fibrosis reflected by proteinuria.
More specifically aldosterone was shown to increase the expression of the adhesion
molecule ICAM-1 in the kidney. ICAM-1 is critically involved in glomerular
mflammation. Similarly, aldosterone was shown to increase the expression of
mflammatory ¢ytokines, such as inferleukin IL-1b and IL-6, MCP-1 and osteopontin. On a
cellular Jevel it was demonstrated that in vascular fibroblasts aldosterone increased the
expression of type I collagen mRNA, a mediator of fibrosis. Aldosterone also stimulates
type IV coliagen accumulation in rat mesangial cells and induces plasminogen activator
mhibitor-1 (PAI-1} expression in smooth muscle cells. In summary aldosterone has
emerged as a key hormone involved in renal damage. Aldosterone plays an equally

important role in mediating cardiovascular risk.

There is ample preclinical evidence that MR-antagonists (spironolactone and
eplerenone) improve blood pressure, cardiac and renal function in various pre-clinical
models.

More recently preclinical studies highlight the important contribution of CYP11B2
to cardiovascular and renal morbidity and mortality. The CYP11B2 inhibitor FAD286 and
the MR antagonist spironolactone were evaluated in a rat model of chronic kidney disease
(high angiotensin II exposure; high salt and uni-nephrectomy). Angiotensin II and high salt
treatment caused albuminuria, azotemia, renovascular hypertrophy, glomerular injury,
increased PAI-1, and osteopontin mRNA expression, as well as tubulointerstitial fibrosis.
Both drugs prevented these renal effects and attenuated cardiac and aortic medial
hypertrophy. Following 4 weeks of treatment with FAD286, plasma aldosterone was
reduced, whereas spironolactone increased aldosterone at 4 and 8 weeks of treatment.
Similarly only spironolactone but not FAD286 enhanced angiotensin II and salt-stimulated
PAI-1 mRNA expression in the aorta and the heart. In other studies the CYP11B2 inhibitor
FAD286 improved blood pressure and cardiovascular function and structure in rats with
experimental heart failure. In the same studies FAD286 was shown to improve kidney
function and morphelogy.
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Administration of an orally active CYP11B2 inhibitor, LCI699, to patients with primary
aldosteronism, lead to the conclusion that it effectively inhibits CYP11B2 in patients with
primary aldosteronism resulting in significantly lower circulating aldosterone levels and
that it corrected the hypokalemia and mildly decreased blood pressure. The effects on the
glucocorticoid axis were consistent with a poor selectivity of the compound and a latent
inhibition of cortisol synthests. Taken together these data support the concept that a
CYP11B2 ighibitor can lower inappropriately high aldosterone levels. Achieving good
selectivity against CYP11B1 is important to be free of undesired side effects on the HPA
axis and will differentiate different CYP11B2 inhibitors.

Objects of the embodiments disclosed herein 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, their pharmaceutically
acceptable salts or esters, the use of the said compounds, salts or esters for the treatment or
prophylaxis of illnesses, especially in the treatment or prophylaxis of chronic kidney
disease, congestive heart failure, hypertension, primary aldosteronism and Cushing
syndrom and the use of the said compounds, salts or esters for the production of
medicaments for the freatment or prophylaxis of chronic kidney disease, congestive heart

failure, hypertension, primary aldosteronism and Cushing syndrom.

According to a first aspect, there is provided compounds of formula (I}

ey
wherein

R' is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;

R is H, alkyl, haloatkyl, cycloalkyl or balocycloalkyl;

rR® isH, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;

R* is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;
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or R? and R* together with the carbon atoms to which they are attached form a
double bond;

R® is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;
R® isHor R, wherein in case R® is H then at least one of A'and A% is N;
R’ is H, halogen, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;

or R' and R together with the nitrogen and carbon atoms to which they are attached
torm a heterocycloalkyl substituted with one to three substitutents independently

selected from H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;

—Nle7—(CR9R]'0)n—(CR§IRIZ)pn(CREERM)Q-NRISRM or

R” isH, alkyl, haloalkyl, cyciocalkyl or halocycloalkyl;
R is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;
R" is H, alkyl, haloalkyl, cycloalkyl or halocycloatkyl;

or R and R together with the carbon atoms to which they are attached form a
double bond;

R™ is H, alkyl, haloalkyl, cycloalkyl or haleeycloalkyl;

or R'" and R together with the carbon atom to which they are attached form a

cycloalkyl or a heterocycloalkyl;
R™ isH, alkyl, haloalkyl, cycloalkyl or halocycloalkyi;
R™ is H, alkyl, haloalkyl, cycloatkyl or halocycloalkyl,
or R'® and R™ together form ~(CHy)e-;

R™ ig H, alkyl, haloalkyl, cycloalkyl, halocycloalkyl, alkoxyalkyl, haloalkoxyalkyl
or hydroxyalkyl;

R'® is H, alkyl, haloalkyl, cycloalkyl, halocycloalkyl, hydroxyalkyl, alkoxvalkyl,
haloalkoxyalkyl, phenylalkyl, substituted phenylalkyl, aryl, substituted aryl,
heterocycloalkyl, substituted heterocycloalkyl, heteroaryl, substituted heteroaryl,
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-S(ORR", -S(O)R'E, -S(0),0R '8, -S(ORNR¥RY, -C(OR'E, -C(OYOR " or -
C(OINR'®R*, wherein substituted phenylalkyl, substituted aryl, substituted
heterocycloalkyl and substituted heteroaryl are substituted with one to three
substituents independently selected from alkyl, hydroxyalkyl, haloalkyl,
cycloalkyl, alkyleycloalkyl, halocycloalkyl, alkyleycloalkylatkyl,
halocycloalkylalkyl, cycloalkylalkyl, cycloalkyialkoxy, cycioalkoxy,
cycloatkoxyalkyl, cycloalkylalkoxyalkyl, atkoxy, alkoxyalkyl, haloalkoxy,
haloalkoxvalkyl, alkoxyalkoxy, alkoxyalkoxyalkyi, alkoxycarbonyl, halogen,
hydroxy, oxo, cyano, friazolylalkyl, tetrazolylalkyl, amino, substituted amino,
aminoalkyl, substituted aminoalkyl, aminocarbonyl, substituted aminocarbonyl,
alkylcarbonylamino, cycloalkylcarbonylamino, alkylcarbonylaminoalkyl and
cycloalkylcarbonylaminoalky!, wherein substituted amino, substituted
aminoalkyl and substitnted aminocarbonyl are substituted on the nitrogen atom
with one to two substituents independently selected from alkyl, cycloalkyl,
alkyleycloalkyl, cycloalkylalkyl, alkyleycloalkylalkyl, hydroxyalkyl and
alkoxyalkyl, wherein in case R'® is H or alkyl and R'® is H or alkyl, then the sum

of n, p and g is at least 1;

or R** and R'® together with the nitrogen atom to which they are attached form a
substituted heterocycloalkyl or a substituted heteroaryl, wherein substituted
heterocycloalkyl and substituted heteroaryl are substituted with R* R* and R* :

or R" and R'” together with the nitrogen and carbon atoms to which they are
attached form a substituted heterocycloalkyl, wherein substituted
heterocycloalkyl is substituted with R*, R* and R® ;

or R and R'® together with the nitrogen and carbon atoms to which they are
attached form a substituted heterocycloalkyl, wherein substituted
heterocycloalkyl is substituted with R¥, R* and R™ ;

or R” and R" together with the nitrogen and carbon atoms to which they are attached
form a substituted heterocycloalkyl, wherein substituted heterocycloatkyl is
substituted with R*, R* and R* ;

R'7 is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;

R is alkyl, cycloalkyl, haloatkyl, halocycloalkyl, hydroxyalkyl, halohydroxyalkyi,
alkoxyalkyl, haloalkoxyalkyl, alkylcarbonyloxyalkyl, aryl, substituted aryl,
heterocycloaikyl, substituted heterocyeloalkyl, heteroaryl, substituted heteroaryl,
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wherein substituted aryl, substituted heterocycloalkyl and substituted heteroaryl
are substituted with one to three substituents independently selected from alkyl,
hydroxyalkyl, haloalkyl, cycloalkyl, alkyleycioalkyl, halocycloalkyl,
alkvicycloalkylalkyl, halocycloalkylalkyl, cycloalkylalkyl, cycloalkylalkoxy,
cycloalkoxy, cycloalkoxyalkyl, cycloalkylalkoxvalkyl, alkoxy, alkoxyalkyl,
haloalkoxy, haloalkoxyalkyl, alkoxyalkoxy, alkoxyalkoxyalkyl, alkoxycarbonyl,
halogen, hydroxy, oxo, cyano, triazolylalkyl, tetrazolylalkyl, amino, substituted
amino, aminoalkyl, substituted aminoalkyl, aminocarbonyl, substituted
aminocarbonyl, alkylearbonylamino, cycloalkylcarbonylamino,
alkylcarbonylaminoalkyl and cycloalkylcarbonylamincalkyl, wherein
substituted amino, substituted aminoalkyl and substituted aminocarbonyl are
substituted on the nitrogen atom with one to two substituents independently
selected from alkyl, cycloalkyl, alkyleycloalkyl, eycloalkylalkyl,
alkyleycloalkylalkyl, hydroxyalkyl and alkoxyalkyl;

is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;

is CR” or N;

is CR* or N;

is CR* or N:

is H, halogen, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;
is H, halogen, alkyl, haloalkyl, cycloaltkyi or halocycloalkyi;
18 H, halogen, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;

R* and R* are each independently selected from H, alkyl, hydroxyalkyl,
haloalkvl, cycloalkyl, alkyleycloalkyl, halocycloalkyl, alkyleycloalkytalkyl,
halocycloalkylalkyl, cycloalkylalkyl, cycloalkylalkoxy, cycloalkoxy,
cycloalkoxyalkyl, cycloalkylalkoxyalkyl, alkoxy, alkoxyalkyl, haloalkoxy,
haloalkoxyalkyl, alkoxyalkoxy, alkoxyalkoxyalkyl, alkoxycarbonyl, -S(0},R ",
-C(OYR", halogen, hydroxy, oxo, eyano, triazolylalkyl, tetrazolylalkyl, amino,
substituted amino, aminoalkyl, substituted aminocalkyl, aminocarbonyl,
substituted aminocarbonyl, alkylcarbonylamino, cycloalkylcarbonylamino,
alkylcarbonylaminoatkyl and cycloalkyicarbonylaminoalkyl, wherein
substituted amino, substituted aminoalkyl and substituted aminocarbonyl are

substituted on the nitrogen atom with one to two substituents independently
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selected from alkyl, cycloalkyl, alkyleycloalkyl, cycloalkylalkyl,
atkylcycloalkylalkyl, hydroxyaikyl and alkoxyalkyl;

wherein in case m is zero and R” and R‘IS, or R and R'® or R" and R* or RY®
and R' to gether with the nitrogen and carbon atoms to which they are attached
form a substituted heterocycloalkyl or a substituted heteroaryl, then at least one
of R”, R* R* and R'® is different from H, alkyl, haloalkyl, alkoxy, haloalkoxy,
halogen, hydroxy, cyano, amino, substituted amino, aminocarbonyl, substituted
aminocarbonyl, wherein substituted amino and substituted aminocarbony! are
substituted on the nitrogen atom with one to two alkyl, and -C(O)R'®, -S(0),R¢,
wherein R'? is alkyl, haloalkyl, hydroxyalkyl, halohydroxyalkyl, alkoxyalkyl or
haloalkoxyvalkyvl;

m is zero or 1, wherein in case m is 1, then the sum of n and pis 2, 3 or 4;
n iszero, f or2;

p iszero,!or2;

Na)
—
(V2]
N
4]

\,O
.
o
=
o

r iszero, I or 2, wherein in case m is zero then 1 is zero;
t  iszero, I or 2;
or pharmaceutically acceptable salts or esters.

According to a second aspect, there is provided a process to prepare a compound as
defined above comprising the reaction of a compound of formula (II) in the presence of a
compound of formula (I1I};
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wherein A], Az, A? , Rl, Rz, R? R4, R® , R® and R’ are as defined above and wherein
X is halogen or triflate, R'"" and R'® are alkyl, cycloalkyl or together with the boren
atom they are attached to form together a borolanyl.

According to a third aspect, there is provided a compound as defined above for use

as therapeutically active substance.

According to a fourth aspect, there is provided a pharmaceutical composition

comprising a compound as defined above and a therapeutically inert carrier.

According to a fifth aspect, there is provided a compound as defined above for the
treatment or prophylaxis of chronic kidney disease, congestive heart failure, hypertension,

primary aldosteronism and Cushing syndrom.

According fo a sixth aspect, there is provided use of a compound as defined above
for the preparation of a medicament for the treatment or prophylaxis of chronic kidney
disease, congestive heart failure, hypertension, primary aldosteronism and Cushing
syndrom.

According to a seventh aspect, there is provided a compound as defined above, when
manufactured as defined above.

The term “alkoxy” denotes a group of the formula -O-R’, wherein R’ is an alkyl
group. Examples of alkoxy group include methoxy, ethoxy, n-propoxy, isopropoxy, n-
butoxy, isobutoxy and tert-butoxy. Particular alkoxy group include methoxy, ethoxy and
tert-butoxy.

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. Examples
of alkoxyalkoxy group include methoxymethoxy, ethoxymethoxy, methoxyethoxy,
ethoxyethoxy, methoxypropoxy and ethoxypropoxy. Particular alkoxyalkoxy groups
include methoxymethoxy and methoxvethoxy.

The term “alkoxyalkoxyalkyl™ denotes an alkyl group wherein at least one of the
hydrogen atoms of the alkyl group has been replaced by an alkoxyalkoxy group. Examples
of alkoxyalkoxyalkyl group include methoxymethoxymethyl, ethoxymethoxymethyl,
methoxyethoxymethyl, ethoxyethoxymethyl, methoxvpropoxymethyl,
ethoxypropoxymethyl, methoxymethoxyethyl, ethoxymethoxyethyl, methoxvethoxyethyl,
ethoxyethoxyethyl, methoxypropoxyethyl and ethoxypropoxyethyl.
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The term “alkoxyalkyl” denotes an alkyl group wherein at jeast one of the hydrogen
atoms of the alkyl group has been replaced by an alkoxy group. Exemplary alkoxyalkyt
groups include methoxymethyl, ethoxymethyl, methoxymethyl, ethoxyethyl,
methoxypropyl and ethoxypropyl. Particular alkoxyalkyl group include methoxymethyl
and methoxyethyl. More particular alkoxyalkyl group is methoxymethyl.

The term “alkoxycarbonyi” denotes a group of the formula -C(O)-R’, wherein R’ is
an alkoxy group. Examples of alkoxycarbonyl groups include groups of the formula
-C(O)-R’, wherein R’ is methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy and
tert-butoxy. Particular alkoxycarbonyl group is a group of the formula -C(O)-R’, wherein
R’ 1s methoxy or tert-butoxy.

The term “alky?” denotes a monovalent linear or branched saturated hydrocarbon
group of 1 to 12 carbon atoms. In particular embodiments, afky! has 1 to 7 carbon atoms,
and in more particular embodiments 1 to 4 carbon atoms. Examples of alikyl include
methyl, ethyl, propyl, isopropyl, n-butyl, iso-butyl, sec-butyl, and tert-butyl. Particular
alkyl groups include methyl, isopropyl or ethyl. More particular alkyl group is methyl.

The term “alkylcarbonyl”of the formula -C(O)-R’, wherein R’ is an alkyl group.
Examples of alkylcarbonyl groups include groups of the formula -C(Q)-R’, wherein R’ is
methyl or ethyl.

The ferm “alkylcarbonylamino™ denotes an amino group wherein one of the
hydrogen atoms of the -NH; group is replaced by an alkylcarbonyl group. Examples of
alkylcarbonylamino groups include groups wherein R” is methyl or ethyl.

The term “alkylcarbonylaminoalky!” denotes an aminoalkyl group wherein one of
the hydrogen atoms of the -NH; group is replaced by an alkylcarbonyl group. Examples of
alkylcarbonylaminoalkyl groups include groups wherein R’ is methyl or ethyl.

The term “alkylcarbonyloxyalkyl” denotes a hydroxyalkyl group wherein the
hydrogen atom of the -OH group is replaced by an alkylcarbonyl group. Examples of
alkylcarbonyloxyalkyl groups include alkylcarbonyloxymethyl and alkylcarbonyloxyethyl.
Particular alkylcarbonyloxyalkyl group is alkylcarbonyloxymethyl. More particular
alkylcarbonyloxyalkyl group is methylcarbonyloxymethyl.

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

The term “alkyleycloalkylalkyl” denotes an alkyl group wherein at least one of the
hydrogen atoms of the alkyl group is replaced by an alkylcycloalkyl group. Examples of
alkyleycloalkylalkyl include methyl-cyclopropylmethyl, dimethyl-cyclopropylmethyl,
methyl-cyclopropylethyl, dimethyl-cyclopropylethyl, methyl-cyclobutylmethyl, dimethyl-
cyclobutylmethyi, 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-cyclooctylethy! and dimethyl-
cyclooctylethyl.

The term “amino” denotes a -NH» group.

The term “aminoalkyl” denotes an alkyl group wherein at least one of the hydrogen
atoms of the atkyl group has been replaced by an amino group. Examples of aminoalkyl
include ammomethyl, aminoethyl, aminopropyl, aminomethylpropyt and diaminopropyl.

The term “aminocarbonyl”of the formula -C(O)-NH;

The term “aryl” denotes a monovaient aromatic carbocyclic mono~ or bicyelic ring
system comprising 6 to 10 carbon ring atoms. Examples of aryl group include phenyl and
naphthyl. Particular aryl group 1s phenyl.

The term “bicyclic ring system” denotes two rings which are fused to each other via
a comunon single or double bond (annelated bicyclic ring system), via a sequence of three
or more common atoms (bridged bicyclic ring system) or via a common single atom (spiro
bicyclic ring system}. Bicyclic ring systems can be saturated, partially unsaturated,
unsaturated or aromatic. Bicyclic ring systems can comprise heteroatoms selected from N,
O and S,

The term “carbony!” denotes a -C(O)- group.

The term “cyano” denotes a -C=N group.
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-10-

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

The term “cycloalkoxyalkyl” denotes an alkyl group wheremn at least one of the
hydrogen atoms of the alkyl group has been replaced by a cycloalkoxy group. Examples of
cycloatkoxyalkyl group include cyclopropoxymethyl, cyclopropoxyethyl,
cyclobutoxymethyl, cyclobutoxyethyl, cyclopentyloxymethyl, cyclopentyloxyethyl,
cyclohexyloxymethyl, cyclohexyloxyethyl, cycloheptyloxymethyi, cycloheptyloxyethyl,
cyclooctyloxymethyl and cyclooctyloxyethyl,

The term “cycloatkyl” denotes a monovalent saturated monocyclic or bicyclic
hydrocarbon group of 3 to 10 ring carbon atoms. In particular embodiments, cycloalkyl
denotes a monovalent saturated monocyclic hydrocarbon group of 3 to & ring carbon
atoms. Bicyclic means consisting of two saturated carbocycles having two carbon atoms in
common. Particular cycloalkyl groups are monocyclic. Exampies for monocyclic
cycloalkyl are cyclopropyl, cyciobutanyl, cyclopentyl, cyclohexyl or cycloheptyl.
Exampies for bicyclic cycloalkyl are bicyclof2.2.1Theptanyl or bicyclo[2.2.2Joctanyl,
Particular monocyclic cycloalkyl group is cyclopropyl.

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

The term “cycloalkylalkoxyalkyl” denotes an alkyl group wherein at least one of the
hydrogen atoms of the alkyl group is replaced by a cycloalkylalkoxy group. Exampies of
cycloalkylalkoxyalky! include cyclopropylmethoxymethyl, cyclopropylmethoxyethyl,
cyclobutylmethoxymethyl, cyclobutylmethoxyethyl, cyclopentylmethoxyethyl,
cyclopentyimethoxyethyl, cyclohexylmethoxymethyl, cyclohexylmethoxyethyl,
cycloheptylmethoxymethyl, cycloheptylmethoxyethyl, cyclooctylmethoxymethyl and
cyclooctylmethoxyethyl.

The term “cycloalkylalikyl” denotes an alkyl group wherein at least one of the
hydrogen atoms of the alkyl group is replaced by a cycloalkyl group. Examples of
cycloalkylalkyl include cyclopropylmethyl, cyclopropylethyl, cyclobutyipropyl and
cyclopentylbutyl.
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The term “cycloalkylcarbonyl”of the formula -C(0)-R’, wherein R’ is a cycloalkyl
group. Examples of cycloalkylearbonyl groups include groups of the formula -C(O)-R’,
wherein R’ is cyclopropyl.

The term “cycloalkylcarbonylamino™ denotes an amine group wherein one of the
hydrogen atoms of the -NH; group is replaced by an cycloalkylcarbonyl group. Examples
of alkylcarbonylamino groups include groups wherein R’ is cyclopropyl.

The term “cycloalkylcarbonylaminoalkyl” denotes an aminoalkyl group wherein one
of the hydrogen atoms of the -NH; group is replaced by an cycloalkylcarbonyl group.
Examples of alkylcarbonylaminoalkyl groups include groups wherein R’ 1s cyclopropyl.

The term “haloalkoxy” denotes an alkoxy group wherein 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
include fluoromethoxy, difluoromethoxy, triflucromethoxy, triftuoroethoxy,
trifluoromethylethoxy, trifluorodimethyiethoxy and pentafluoroethoxy. Particular

haloaikoxy groups are trifluoromethoxy and 2,2-difluoroethoxy.

The term “haloalkoxyalky!” 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, diflucromethoxymethyl,
trifluoromethoxymethyl, fluoroethoxymethyl, difluoroethoxymethyl,
trifluoroethoxymethyl, fluoromethoxyethyl, difluoromethoxyethyl, trifluoromethoxyethyl,
fluoroethoxyethyl, difluoroethoxyethyl, trifluoroethoxyethyl, fluoromethoxypropyl,
difluoromethoxypropyl, trifluoromethoxypropyl, fluoroethoxypropyl,
difiuoroethoxypropyl and trifluoroetboxypropyl. Particular haloalkoxyalkyl is 2,2-
difluoroethoxyethyl

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, diftuoromethyl, trifltuoromethyl, trifluoroethyl, trifluoromethylethyl and
pentafluoroethyl. Particular haloalkyl groups are triftuoromethyl and trifluoroethyl.

The term “halocycloalkyl” denotes a cycloalkyl group wherein at least one of the
hydrogen atoms of the cycloalkyl group has been replaced by same or different halogen
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atoms, particularty fluoro atoms. Examples of halocycloalkyl groups include
fluorocyclopropyl, difluorocyclopropyl, fluorocyclobutyl and difluoracyclobutyl.

The term “halocycloalkylalkyl” denotes an alkyl group wherein at least one of the
hydrogen atoms of the alkyl group has been replaced by a halocycloalkyl. Examples of
halocycloalkylalkyl groups include fluorocyclopropylmethyl, fluorocyclopropylethyl,
difluorocyclopropylmethyl, difluorocyclopropylethyl, fluorocyclobutylmethyl,
fluorocyclobutylethyl, difluorocyclobutylmethyl and difluorocyclobutylethyl.

The term “halogen” and “halo” are used interchangeably herein and denote fluoro,
chloro, bromo, ot iodo. Particular halogens are chioro and fluoro.

The term “halohydroxyaikyl” denotes an alkyi group wherein at least one of the
hydrogen atoms of the alkyl group has been replaced by same or different halogen atoms
and at least one of the hydrogen atoms of the alkyl group has been replaced by hydroxy.

The term “heteroaryl” denotes a monovalent aromatic heterocyclic mono- or bicyclic
ring system of 5 to 12 ring atoms, comprising 1, 2, 3 or 4 heteroatoms selected from N, O
and S, the remaining ring atoms being carbon. Examples of hetercaryl group include
pyrrolyl, furanyl, thienyl, imidazolyl, oxazolyl, thiazolyl, triazolyl, oxadiazolyl,
thiadiazolyl, tetrazolyl, pyridinyl, pyrazinyl, pyrazolyl, pyridazinyl, pyrimidinyl, triazinyl,
azepinyl, diazepinyl, isoxazolyl, benzofuranyl, isothiazolyl, benzothienyi, indolyl,
isoindolyl, isobenzofuranyl, benzimidazolyl, benzoxazolyl, benzoisoxazolyl,
benzothiazolyl, benzoisothiazolyl, benzooxadiazolyl, benzothiadiazolyl, benzotriazolyl,
purinyl, quinolinyl, isoquinolinyl, quinazolinyl and quinoxalinyl. Particular heteroaryl

~ groups include pyrrolyl, furanyl, thienyl, imidazolyl, oxazolyl, thiazolyl, triazolyl,

oxadizzolyl, thiadiazolyl, tetrazolyl, pyridinyl, pyrazinyl, pyrazolyl, pyridazinyl,
pyrimidinyl, isoxazolyl and isothiazolyl. More particular heteroaryl groups include
imidazolyl, oxazolyl, thiazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, pyridinyl, pyrazinyl,
pyrazolyi, pyridazinyl, pyrimidinyl, isoxazolyl and isothiazolyl.

In particular in the definition of R'®, particular heteroary! groups include imidazolyl,
oxazolyl, furanyl, oxadiazolyl, pyridinyl, pyrazinyl, pyrazolyl, pyridazinyl, pyrimidinyl
and isoxazolyl. More particelarly oxazolyl, pyridinyl and pyrazolvl

The term “heterocycloalkyl” denotes a monovalent saturated or partly unsaturated
mono- or bicyclic ring system of 3 to 9 ring atoms, comprising 1, 2, or 3 ring heteroatoms
selected from N, O and S, the remaining ring atoms being carbon. In particular
embodiments, heterocycloalkyl 1s a monovalent saturated monocyclic ring system of 4 to 7
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ring atoms, comprising 1, 2, or 3 ring heteroatoms selected from N, O and S, the remaining
ring atoms being carbon. Examples for monocyelic saturated heterocycloalkyl are
aziridinyl, oxiranyl, azetidinyl, oxetanyl, pyirolidinyl, tetrahydrofuranyl, tetrahydro-
thienyl, pyrazolidinyl, imidazolidinyl, oxazolidinyl, isoxazolidinyl, thiazolidinyl,
piperidinyl, tetrahydropyranyl, tetrahydrothiopyranyl, piperazinyl, morpholinyl,
thiomorpholinyl, 1,1-dioxo-thiomorpholin-4-yi, azepanyl, diazepanyl, homopiperazinyl,
oxazepanyl and thiazinanyl. Examples for bicyclic saturated heterocycloalkyl are 8-aza-
bicyclo[3.2.1]octyl, quinuclidinyl, 8-oxa-3-aza-bicyclo[3.2. 1joctyl, 9-aza-

bicyelo[3.3. 1]nonyl, 3-oxa-9-aza-bicycle[3.3.1]nonyl, 3-thia-9-aza-bicyclo[3.3.1]nonyl
and 2,6-diaza-spiro[3.3]heptanyl. Examples for partly unsaturated heterocycloalkyl are
dihydrofuryl, imidazolinyl, dihydro-oxazolyl, tetrahydro-pyridinyl, or dihydropyranyl.
More particular examples of heterocvcloalkyl group are pyrrolidinyl, pyrazolidinyl,
imidazolidinyl, oxazolidinyl, isoxazolidinyl, thiazolidinyl, piperidinyl, tetrahydropyranyl,
tetrahydrothiopyranyl, piperazinyl, morpholinyl, thiomorpholinyl, 1,[-dioxo-
thiomorpholin-4-yl, azepanyl, diazepanyl, homopiperazinyl, oxazepanyl, thiazinanyl and
2,6-diaza-spiro[3.3Jheptanyl. More particular examples of a heterocycloalkyl are
pyrrolydinyl, piperidinyl, thiomorpholinyl, thiazinanyl and 2,6-diaza-spiro[3.3]heptanyl.

In particular in the definition of R*, particular heterocycloalkyl group is oxetanyl.

In particular, the heterocycloalkyl formed by R” and R'® together with the nitrogen
and carbon atoms to which they are attached is azetidinyl, pyrrolidinyl, piperidinyl or
tetrahydro-pyridinyl. More particularly, pyrrolidinyl.

In particular, the heterocycloalky! formed by R'" and R™ together with the nitrogen
and carbon atoms to which they are attached is azetidinyl or pyrrolidinyl.

In particular, the heterocycloalkyl formed by R and R together with the nitrogen
and carbon atoms fo which they are attached is pyrrolidinyl, piperidinyl, thiomorpholinyl,
thiazinanyl, isothiazolidinyl, 1,1-dioxo-thiomorpholin-4-y! or 2,6-diaza-spiro[3.3Jheptanyl.
More particularly, thiomorpholinyl or 1,1-dioxo-thiomorpholin-4-yl. Further particularly,
pyrrolidinyl or 1,1-dioxo-thiomorpholin-4-yi.

In particular, the heterocycloalkyl formed by R'! and R' together with the nitrogen
and carbon atoms to which they are attached is oxetanyl.

The term “hydroxy” denotes a ~OH group.
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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 hydroxymethy!, hydroxyethyl, hydroxypropyl, hydroxymethylpropyl
and dihydroxypropyl. Particular example is hydroxymethyl.

The term “oxo” denotes a divalent oxygen atom =0.

The term “phenylalkyl” denotes an alkyl group wherein one of the hydrogen atoms
of the alkyl group has been replaced by a phenyl. Examples of phenylaikyl are benzy! and
phenylethyl. Particular exampleof phenylalkyl is benzyl.

The term “tetrazoiylalkyl” denotes an alkyl group wherein one of the hydrogen
atoms of the alkyl group has been replaced by a tetrazolyl. Examples of tetrazolylalkyl are
tetrazolylmethyl and tetrazolylethyl. Particular exampleof tetrazolylalkyl is
tetrazolylmethyl.

The term “triazolylalkyl” denotes an alkyl group wherein one of the hydrogen atoms
of the allcyl group has been replaced by a trizzolyl. Examples of triazolylalky! are
triazolylmethyl and triazolylethy!. Particular exampleof triazolylalkyl is triazolylmethyl,

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 not
biologically or otherwise undesirable. The salts are formed with inorganic acids such as
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the
like, i particular hydrochioric 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 inorganic base include, but are not limited to,
the sodium, potassium, lithrum, ammonium, calcium, 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 ion exchange resins, such as isopropylamine, trimethylamine,
diethylamine, triethylamine, tripropylamine, ethanolamine, lysine, arginine, N-
ethylpiperidine, piperidine, polyimine resins and the like. Particular pharmaceutically
acceptable salts of compounds of formula (1) are the hydrochloride salts , methanesulfonic
acid salts and citric acid salts.
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"Pharmaceutically acceptable esters” means that compounds of general formula (1)
may be derivatised at functional groups to provide derivatives which are capabic of
conversion back to the parent compounds in vivo. Examples of such compounds include
physiologically acceptable and metabolically labile ester derivatives, such as
methoxymethyl esters, methylthiomethyl esters and pivaloyloxymethyl esters.
uAdditionally, any physiologically acceptable equivalents of the compounds of general
formula (T), similar to the metabolically labile esters, which are capable of producing the

parent compounds of general formula (I} in vivo, are within the scope of this invention,

The term “protecting group” (PG) denotes the group which selectively blocks a
reactive site in 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 in synthetic chemistry. Protecting groups can be removed at the
appropriate point, Exemplary protecting groups are amino-protecting groups, carboxy-
protecting groups or hydroxy-protecting groups. 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 is the tert-
butoxycarbony! (Boc). The abbreviation uM means microMolar and is equivalent to the
symbol uM.

The compounds of the present invention can also contain usnatural proportions of atomic
isotopes at one or more of the atoms that constitute such compounds. For example, the present
invention also embraces isotopically-labeled variants of the present invention which are identical to
those recited herein, but for the fact that one or more atoms are replaced by an atom having the
atomic mass or mass number different from the predominant atomic mass or mass number usually
found in nature for the atom. All isotopes of any particular atom or element as specified are
contemplated within the scope of the compounds of the invention, and theh uses. Exemplary
isotopes that can be incorporated in to compounds of the invention include isotopes of hydrogen,
carbon, nitrogen, oxygen, phosphorous, sulfur, fluorine, chlorine and iodine, such as “H (“D™), *H
17, ''C, PC, e, PN, PN, %0, U0, 0, PP, P, ¥, *F, *C1, Pl and 1. Certain isotopically
labeled compounds of the present invention (e.g., those labeled with *H or "C) are useful in
compeund and /or substrate tissue distribution assays. Tritiated (*H) and carbon-14 (*C) is otopes
are useful for their ease of preparation and detectability. Further substitution with heavier isotopes
such as denterium (i.¢., *H) may afford certain therapeutic advantages resuting from greater
metabolic stability (e.g., increased in vivo half-life or reduced dosage requirements) and hence may
be preferred in some circumstances. Positron emitting isotopes such as PO, N, "'C, and '°F are

useful for positron emission tomography (PET) studies to examine substrate receptor
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occupancy. Isotopically labeled compounds of the present inventions can generally be prepared by
following procedures analogous to those disclosed in the Schemes and/or in the Examples herein
below, by substituting & non-isotopically labeled reagent with 2 isctopically labeled reagent. In
particular, compounds of formula (I) wherein one or more H atom have been replaced by a “H

atomm are alsc an embodiment of this invention.

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

diasterenisomeric racemates or mixtures of diastercoisomeric 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
(1) as described herein and pharmaceutically acceptable salts or esters thereof, in particular
compounds according to formula (I) as described herein and pharmaceutically acceptable
salts thereof, more particularty compounds according to formula (1) as described herein.

A further embodiment of the present invention are compounds according to formula
(I) as described herein, wherein

R' is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;

R’ is H, alkyl, haloalleyl, cycloalkyl or halocycloalkyl;

R® is H, alkyl, haloalkyl, cycloalkyl or halocycloatkyl;

R* is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;

R’ is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;

RS is H or R®, wherein in case R® is H then at least one of A'and A% is N;
R’ is H, halogen, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;

_Nle 7_(CR9R1 O)H“(CRI lRi z)p—(CRI 3R14)quRl 5Rl ] or
‘Sm(O)I“(CRgRI U)H_(CRl IRlﬂ)p_(CRl 3R1 4)q_NR1 SRI 6;

R’ is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;
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R' is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;
R is H, alkyl, haloalkyl, cycloalky! or halocycloalkyl;
R' is H, alkyl, haloalkyl, cycloalkyl or halocyeloalkyl;

or R' and R'? together with the carbon atom to which they are attached forma
cycloalkyl;

R is H, alkyl, haloalkyl, cycloalky! or halocycloalkyl;
R' is H, alkyl, haloalkyl, cycloalky! or halocycloalkyl;
or R and RM together form -(CH;)e;

R" is H, alkyl, haloalkyl, cycloalkyl, halocycloalkyl, alkoxyalkyl, haloalkoxyalkyl
or hydroxyalkyl;

R'® is H, alkyl, haloalkyl, cycloalkyl, halocycloalkyl, hydroxyalkyl, alkoxyalkyl,
haloalkoxyalkyl, phenylalkyl, substituted phenylalkyl, aryl, substituted aryl,
heterocycloalkyl, substituted heterocycloalkyl, heteroaryl, substituted heteroaryl,
-S(O),R®, -S(0),0RE, -S(ORNRERY | -C(OR', -C(OYOR or -C(OINRPR",
wherein substituted phenylalkyl, substituted aryl, substituted heterocycloalkyl
and substituted heteroaryl are substituted with one to three substituents
mdependently selected from alkyl, hydroxyalkyl, haloalkyl, cycloalkyl,
alkyleycloalkyl, halocycloalkyl, alkyleycloalkylalkyl, halocycloalkylalkyl,
cycloalkylalkyl, cycloalkylatkoxy, cycloalkoxy, cycloalkoxyalkyl,
cycloalkvialkoxyalkyl, alkoxy, alkoxyalkyl, haloalkoxy, haloalkoxyalkyl,
alkoxyalkoxy, alkoxyalkoxyalkyl, alkoxycarbonyl, halogen, hydroxy, oxo,
cyano, triazolylalikyl, tetrazolylalkyl, amino, substituted amino, aminoalkyi,
substituted aminoalkyl, aminocarbonyl, substituted aminocarbonyl,
allylcarbonylamino, cycloalkylcarbonylamino, alkylcarbonylaminoalkyl and
cycloalkyicarbonylaminoalkyl, wherein substituted amino, substituted
aminoalkyl and substituted aminocarbonyl are substituted on the nitrogen atom
with one to two substituents independently selected from alkyl, cycloalkyl,
alkylcycloalkyl, cycloalkylalkyl, alkylcycloalkylalkyl, hydroxyalky! and
alkoxyalkyl, wherein in case R" is H or alkyl and R'® is H or alkyl, ther: the sum
of 1, p and q 1s at least 1;
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or R and R'® together with the nitrogen atom to which they are attached form a
substituted heterocycloalkyl or a substituted heteroaryl, wherein substituted
heterocycloalky! and substituted heteroaryl are substituted with R, R** and R®;

or R™ and R'” together with the nitrogen and carbon atoms to which they are
attached form a substituted heterocycloalkyl, wherein substituted
heterocycloalkyl is substituted with R*, R** and R* ;

or R' and R' together with the nitrogen and carbon atoms to which they are
attached form a substituted heterocycloalkyl, wherein substituted
heterocycloalkyl is substituted with R*?, R* and R* ;

or R? and R" together with the nitrogen and carbon atoms to which they are attached
form a substituted heterocycloalkyl, wherein substituted heterocycloalkyi is
substituted with R**, R** and R* ;

R'7 is H, alkyl, haloalkyl, cycloalkyl or balocycloalkyl;

R'® is alkyl, cycloalkyl, haloalkyl, halocycloalkyl, hydroxyalkyl, halohydroxyalkyl,
alkoxyalkyl, haloalkoxyalkyl, alkylcarbonyloxyalkyl, aryl, substituted aryl,
heterocycloalkyl, substituted heterocycloalkyl, heteroaryl, substituted heteroaryl,
wherein substituted aryl, substituted heterocycloalkyl and substituted heteroaryl
are substituted with one to three substituents independently selected from alkyl,
hydroxyalkyl, haloalkyl, cycloalkyl, alkyleycloalkyl, halocycloalkyl,
alkyleycloalkylalkyl, halocycloalkylalkyl, cycloalkylalkyl, cycloalkylatkoxy,
cycloalkoxy, cycloalkoxyalkyl, cycloalkylalkoxyalkyl, alkoxy, alkoxyalkyl,
haloalkoxy, haloalkoxyalkyl, alkoxyalkoxy, alkoxyalkoxyalkyl, alkoxycarbonyl,
halogen, hydroxy, oxo, cyano, triazolylalkyl, tetrazelylalkyl, amino, substituted
amino, aminoalkyl, substituted aminoalkyl, aminocarbonyl, substituted
aminocarbonyl, alkylcarbonylamino, cycioalkylearbonytamino,
alkylcarbonylamincalkyt and cycloalkylcarbonylaminealkyl, wherein
substituted amino, substituted aminoalkyl and substituted aminocarbony! are
substituted on the nitrogen atom with one to two substituents independently
selected from alkyl, cycloalkyl, alkyleycloalkyl, cycloalkylalicyl,
alkyleycloalkylalkyl, hydroxyalkyl and alkoxyalkyi;

RY is H, alkyl, haloalkyl, cycloalkyl or halocycioalkyl;

Al isCR¥ or N;
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is CR" or N;
is CR* o;’_N;
is H, halogen, alkyl, haloalkyl, cycloalkyt or halocycloalkyl,
1s H, halogen, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;
is H, halogen, alkyl, haloalkyl, cycloalkyl or halocycloaikyl;

R™ and R™ are each independently selected from H, alkyl, hydroxyalkyl,
haloalkyl, cveloalkyl, alkyleyeloalkyl, halocycioalkyl, alkylcycloalkylalkyi,
halocycloalkylatkyl, cycloalkylalkyl, cycloalkylalkoxy, cycloaikoxy,
cycloaltkoxyalkyl, cycloalkylalkoxyalkyl, aikoxy, alkoxyalkyl, haloalkoxy,
haloalkoxyalkyl, alkoxyalkoxy, atkexyalkoxyalkyl, alkexycarbonyl, -S(O)R',
-C(O)R"®, halogen, hydroxy, oxo, cyano, triazolylaikyl, tetrazolylalkyl, amino,
substituted amino, aminoalkyl, substituted aminoalkyl, aminocarbonyl,
substituted aminocarbonyl, alkylcarbonylamino, cycloalkylcarbonylamino,
alkylcarbonylaminoalkyl and cycloalkylicarbonylaminoalkyl, wherein
substituted amino, substituted aminoalky! and substituted aminocarbonyl are
substituted on the nitrogen atom with one to two substituents independently
selected from alkyl, cycloalkyl, alkyleycloalkyl, cycloalkylalkyl,
allcyicycloalkylalkyl, hydroxyalkyl and alkoxyalkyl;

wherein in case m is zero, then at least one of R%, R* and R is different from
H, alkyl, haloalkyl, alkoxy, haloalkoxy, halogen, hydroxy, cyano, amino,
substituted amino, aminocarbonyl or substituted aminocarbonyl, wherein
substituted amino and substituted aminocarbonyl are substituted on the nitrogen

atom with one to two alkyl;

is zero or I, wherein in case mis 1, then the sumofnandp s 2, 3 or 4;
is zero, 1 or 2;

s zero, 1 or 2;

is zero, 1 or 2;

18 zero, 1 or 2, wherein in case m is zero then r 18 zero,

is zero, 1 or 2;
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or pharmaceutically acceptable salts or esters.

A further embodiment of the present invention are compounds according to formula
(1) as described herein, wherein R’ is H, allcy, haloalkyl, cycloalkyl or halocyeloalkyl.

A further embodiment of the present invention are compounds according to formula
(T) as described herein, wherein R’ is H or alkyl.

A particular embodiment of the present invention are compounds according to
formula () as described herein, wherein R' is alkyl.

In a further embodiment of the present invention are compounds according to
formula (1) as described herein, wherein R' is methyl.

Another further embodiment of the present invention are compounds according to
formula (T) as described herein, wherein R? is H.

Another embodiment of the present invention are compounds according to formula
(I) as described herein, wherein R? is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyt.

Another embodiment of the present invention are compounds according to formula
(D) as described herein, wherein R? is H.

The present invention also refates to compounds according to formula (I) as
described herein, wherein R is H, alkyl, haloalkyl, cycloalky! or halocycloalkyl.

The present invention also relates to compounds according to formula (1) as
described herein, wherein R is H or alkyl.

A further particular embodiment of the present invention are compounds according
to formula (1) as described herein, wherein R is H.

A more particular embodiment of the present invention are compounds according to
formula (1) as described herein, wherein R® is H or alkyl.

Also an embodiment of the present invention are compounds according to formula
(T) as described herein, wherein R’ is H.

The present mvention also relates to compounds according to formula (1) as
described herein, wherein R® is H and at least one of A'and A® is N.
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Another embodiment of the present invention are compounds according to formula
(1) as described herein, wherein R is R®.

A further particular embodiment of the present invention are compounds according
to formula (I) as described herein, wherein is R’ is H, halogen, alky!, haloaliyl, cycloalkyl
5 or halocycloalkyl. A further particular embodiment of the present invention are compounds
according to formula (1) as described herein, wherein is R is H.

A farther particular embodiment of the present invention are compounds according
to formula () as described herein, wherein R' and R together with the nitrogen and
carbon atoms to which they are attached form a heterocycloalkyl substituted with one to

10 three substitutents independently selected from H, alkyl, haloalkyl, cycioalkyl or
halocycloalkyl.

A particular embodiment of the present invention are compounds according to
formula (1) as described herein, wherein R® is -0-(CR°R'%)-(CR'R),-(CRPR),-
NRR',

15 Also an embodiment of the present invention are compounds according to formula
(T) as described herein, wherein R® H, alkyl, haloalkyl, cycloalky! or halocycloalkyl.

The present invention also relates to compounds according to formula (I) as
described herein, wherein RY is H, alkyl or cycloalkyl.

The present invention also relates to compounds according to formula (1) as
20  described herein, wherein R® is H or alkyl.

The present invention also relates to compounds according to formula (1) as
described herein, wherein R” is H.

Another embodment of the present invention are compounds according to formula
(1) as described herein, wherein R'® is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl.

25 Another embodiment of the present invention are compounds according to formula
(T) as described herein, wherein R’ is H or alkyl.

The present invention also relates to compounds according to formula (T} as
described herein, wherein R is H.

Also an embodiment of the present invention are compounds according to formula
30 (I) as described herein, wherein R'! is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl,
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Also an embodiment of the present invention are compounds according to formula
(T) as described herein, wherein R'! is H.

Also an embodiment of the present invention are compounds according to formula
(1) as described herein, wherein R'® and R together with the carbon atoms to which they
5 are attached form a double bond.

Another embodiment of the present invention are compounds according to formula
(I) as described herein, wherein R is H.

Also an embodiment of the present invention are compounds according to formufa
(1) as described herein, wherein R'' and R'* together with the carbon atom to which they
10 are attached form a cycloalkyl.

A particular embodiment of the present invention are compounds according to
formula (I) as described herein, wherein R* is H.

A further particular embodiment of the present invention are compounds according
to formula (I} as described herein, wherein R is H, alkyl, haloalkyl, cycloalkyl or
15 halocycloalkyl.

A more particular embodiment of the present invention are compounds according to
formula (1) as described herein, wherein R is H.

Also a particular embodiment of the present invention are compounds according to
formula (1) as described herein, wherein R'? and R** together form ~(CH2)i-.

20 Also a particular embodiment of the present invention are compounds according to
formula (T) as described herein, wherein R'* is H, alkyl, haloalkyl, cycloalkyl,
halocycloalkyl, alkoxyalkyl, haloalkoxyalkyl or hydroxyalkyl

Also a particular embodiment of the present invention are compounds according to
formula (1) as described herein, wherein R' is H, alky! or alkoxyalkyl.

25 Also a particular embodiment of the present invention are compounds according to
formula (T) as described herein, wherein R" is H or alkyl.

Another embodiment of the present invention are compounds according to formula
(I) as described herein, wherein R' is H.



10

15

20

25

30

WO 2013/03777% PCT/EP2012/067744

-3

Also a particular embodiment of the present invention are compounds according to
formula (I) as described herein, wherein R” and R™ together with the nitrogen and carbon
atoms to which they are attached form a substituted heterocycloalkyl, wherein substituted
heterocycloalkyl is substituted with R, R*! and R”.

Another embodiment of the present mvention are compounds according to formula
(I) as described herein, wherein R'® is H, alkyl, haloalkyl, cycloalkyl, halocycloalkyl,
hydroxyalkyl, alkoxyalkyl, haloalkoxyalkyl, phenylalkyl, substituted phenylalkyl, aryl,
substituted aryl, heterocycloalkyl, substituted heterocycloalkyl, heteroaryl, substituted
heteroaryl, -S(O)RR ", -S(0),0R, -S(0),NR¥RY, -C(OR"?, -C(OYOR® or -
C(ONR* R, wherein substituted phenylalkyl, substituted aryl, substituted
heterocycloalkyl and substituted heteroaryl are substituted with one to three substituents
independently selected from alkyl, hydroxyalkyl, haloaikyl, cycloalkyl, alkyleycloalkyl,
halocycloalkyl, alkyleycloalkylalkyl, halocycloalkylalkyl, cycloalkylalkyl,
cycloalkylalkoxy, cycloalkoxy, cycloalkoxyalkyl, cycloalkylalkoxyalkyl, alkoxy,
alkoxyalkyl, haloalkoxy, haloalkoxyalkyl, alkoxyalkoxy, alkoxyalkoxyalkyl,
alkoxycarbonyl, halogen, hydroxy, oxo, cyano, triazolylalkyl, tetrazotylalkyl, amino,
substituted amino, aminoalkyl, substituted aminoalkyl, aminocarbonyl, substituted
aminocarbonyl, alkylcarbonylamino, cycloalkylcarbonyiamino, alkylcarbonylaminoalkyl
and cycloalkylearbonylaminoalleyl, wherein substituted amino, substituted aminoalkyl and
substituted aminocarbonyl are substituted on the nitrogen atom with one to two
substituents independently selected from alkyl, cycloaliyl, alicyleyeloalky,
cycloalkylalkyl, alkylcycloalkylalkyl, hydroxyalkyl and alkoxyalkyl, wherein in case R"
is H or alkyl and R'® is H or alkyl, then the sum of n, p and q is at least 1.

Also an embodiment of the present invention are compounds according to formula
(1) as described herein, wherein R' is H, hydroxyalkyl, phenylalkyl, heterocycloalkyl
substituted with alkyl, -S(O)R', -S(0),R', -C{OIR™ or -C(O)OR’®, wherein in case R' is

H or alkyl and R'® is H or alky!, then the sum of n, p and q is at least 1.Also an embodiment of the I

ofn, p and q is at least 1.

Also an embodiment of the present invention are compounds according to formula
(I} as described herein, wherein R’ is hydroxyalkyl, -S(O),R*®, -C(O)R"® or -C(O)OR'®,

Also an embodiment of the present invention are compounds according to formula
(1) as described herein, wherein R'® is H, hydroxyalkyl or phenylalkyl, wherein in case R'
is H or alkyl and R' is H or alkyl, then the sum of n, p and q is at least 1.



10

15

20

25

30

WO 2013/837779 PCT/EP2012/067744

-4 -

Also an embodiment of the present invention are compounds according to formula
(I) as described herein, wherein R'® is H, hydroxyethyl, hydroxymethylbutyl or benzyl,
wherein in case R is H or alkyl and R'% is H or alkyl, then the sum of n, p and q is at least
1.

Also an embodiment of the present invention are compounds according to formula
(1) as described herein, wherein R’ is hydroxyalkyl or -S(O),R ™,

A further embodiment of the present invention are compounds according to formula
(I) as described herein, wherein R is hydroxyalkyl.

Alse an embodiment of the present invention are compounds according to formula
(I) as described herein, wherein R'® is hydroxyethyl, hydroxymethylbutyl or benzyl.

Another embodiment of the present invention are compounds according to formula
(I) as described herein, wherein R'® is -S(O),R 5.

Another embodiment of the present invention are compounds according to formula
(I) as described herein, wherein R'® is -C(O)R'®.

A further embodiment of the present invention are compounds according to formula
(1) as described herein, wherein R* and R'® together with the nitrogen atom to which they
are attached form a substituted heterocycloalkyl or a substituted heteroaryl, wherein

substituted heterocycloalkyl and substituted heteroaryi are substituted with R*, R* and
DZS :

A particular embodiment of the present invention are compounds according to
formula (1) as described herein, wherein R'® and R'® together with the nitrogen atom to
which they are attached form a substituted heterocycloalkyl wherein substituted
heterocycloalkyl is substituted with one to three substituents independently selected from
hydroxyalkyl, alkoxyalkyl, haloalkoxyalkyl, alkoxycarbonyl, oxo, triazolylalkyl and
substituted aminoalkyl, wherein substituted aminoalkyl is substituted on the nitrogen atom
with one to two alkyl

A further particular embodiment of the present invention are compounds according
to formuia (I) as described herein, wherein R'® and R' together with the nitrogen atom to
which they are attached form a substituted heterocycloalkyl wherein substituted
heterocycloalkyl is substituted with one to three substituents independently selected from
hydroxyalkyl and oxo.
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A more particular embodiment of the present invention are compounds according to
formula (1) as described herein, wherein the heterocycloalkyl formed by R'? and R'®
together with the nitrogen atom to which they are attached is selected from pyrrotydinyl,
piperidinyl, thiomorpholinyl, thiazinanyl, isothiazolidinyl and 2,6-diaza-
spiro[3.3]heptanyl. A. more particular embodiment of the present imvention are compounds
according to formula (T) as described hercin, wherein the heterocycloalkyl formed by R’
and R'® together with the nitrogen atom to which they are attached is selecied from
pyrrolydinyl, piperidinyl, thiomorpholinyl, thiazinany! and 2,6-diaza-spiro{3.3]heptanyl.

Another embodiment of the present mvention are compounds according to formula
(1) as described herein, wherein R'® and R'® together with the nitrogen atom to which they
are attached form 2- hydroxymethyl-pyrrolidin-1-yl, 2- hydroxymethyl-5-oxo-pyrrolidin-
-yl or isothiazolidiny! substituted on the sulfur atom by two oxo.

Another embodiment of the present invention are compounds according to formula
(1) as described herein, wherein R'® and R'® together with the nitro gen atom to which they

are attached form 2- hydroxymethyl-pyrrolidin-1-yi or 2- hydroxymethyl-5-oxo-

- pyrrofidin-1-yL

Another particular embodiment of the present invention are compounds according to
formula (1) as described herein, wherein R'® is alkyl, cycloalkyl, haloalkyl, hydroxyalkyl,
alkylcarbonyloxyalkyl, aryl, substituted aryl, heterocycloalkyl, substituted
heterocycloalkyl, heteroaryl, substituted heteroaryl, wherein substituted aryl, substituted
heterocycloalky! and substituted heteroaryl are substituted with one to three substituents
independently selected from alkyl, hydroxyalkyl, haloalkyl, cycloalkyl and halogen.

Another particular embodiment of the present invention are compounds according to
formula (1) as described herein, wherein R'® i alkyl, cycloalkyl, hydroxyalkyl,
alkylcarbonyloxyalkyl or heterocycloalkyt substituted with one to three alkoxy.

Another particular embodiment of the present invention are compounds according to
formula (I) as described herein, wherein R™ is alkyl, cycloalkyl, hydroxyalkyl,
alkylcarbonyloxyalkyl or heteroaryl substituted with one to three alkoxy.

A particular embodiment of the present invention are compounds according to
formula (1) as described herein, wherein R'® is alky! or heteroaryl substituted with one to
three substituents independently selected from atkyl and halogen.



WO 2013/037779 PCT/EP2012/867744
- 26 -

A particular embodiment of the present invention are compounds according to
formula (1) as described herein, wherein R'® is heteroaryl substituted with one to three
substituents independently selected from alkyl and halogen.

A particular embodiment of the present invention are compounds according to
5 formula (T) as described herein, wherein R'® is alkyl.

Also an embodiment of the present invention are compounds according to formula
(I) as described herein, wherein R'® is ethyl.

Another embodiment of the present invention are compounds according to formula
(1) as described herein, wherein A' is CR*.

10 The present invention also relates to compounds according to formula (1) as
described herein, wherein A® is CR™.

A further embodiment of the present invention are compounds according to formula
(1) as described herein, wherein A® is CR*.

2%

A embodiment of the present invention are compounds according fo formula (1) as
. . . 0 g
15  described herein, wherein R™ is H or halogen.

A embodiment of the present invention are compounds according to formula (I) as
described herein, wherein R* is H.

A embodiment of the present invention are compounds according to formula (I) as
described herein, wherein R* is H, atkyl or halogen.

20 A embodiment of the present invention are compounds according to formula (I) as
described herein, wherein R*' is H or alkyl.

Also an embodiment of the present invention are compounds according to formula
(1) as described herein, wherein R¥ is H.

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

25  described herein, wherein R is H or halogen,

A further embodiment of the present invention are compounds according to formula
(1) as described herein, wherein R, R* and R*® are each independently selected from

hydrogen, hydroxyalkyl, alkoxy, alkoxyalkyl, haloalkoxyalkyl, alkoxycarbonyl, oxo,
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triazolylalkyl and substituted aminoalkyl, wherein substituted aminoalkyl is substituted on
the nitrogen atom with one to two alkyl.

The present invention also relates to compounds according to formula (I) as
described herein, wherein R** is H.

Also an embodiment of the present invention are compounds accordmg to formula
(1) as described herein, wherein R**, R* and R* are each independently selected from
hydrogen, hydroxyalkyl, alkoxyalkyl, haloalkoxyalkyl, alkoxycarbonyl, oxo, triazolylalkyl
and substituted aminoalkyl, wherein substituted aminoaikyl is substituted on the nitrogen

atom with one to two alkyl.

A further embodiment of the present invention are compounds according to formulia
(1) as described herein, wherein wherein R*, R** and R* are each independently selecied
from hydrogen, hydroxyalkyl and oxo.

The present invention also relates to compounds according to formula () as
described herein, wherein at least one of R**, R** and R* is different from hydrogen.

The present invention also relates to compounds according to formula (1) as
described herein, wherein A’ is N.

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

described herein, wherein A* is N.

The present invention also relates to compounds according to formula (1) as
described herein, wherein A® is N.

Another embodiment of the present invention are compounds according to formula
(1) as described herein, wherein m is zero or 1, wherein in case m is 1, then the sum of n, p
and qis 2, 3,4, Sor 6.

A further embodiment of the present invention are compounds according to formula
(1) as described herein, wherein m is I.

A further embodiment of the present invention are compounds according o formula
(1) as described herein, wherein m is zero.

Also a further embodiment of the present invention are compounds according to
formula (I) as described herein, wherein n is zero or 1.
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A particular embodiment of the present invention are compounds according to
formula (I) as described herein, wherein n is zero.

Another embodiment of the present invention are compounds according to formula
(1) as described herein, wherein p 1s zero or 1.

A further embodiment of the present invention are compounds according to formula
(I} as described herein, wherein q is zero or 1.

A further embodiment of the present invention are compounds according to formula
(1) as described herein, wherein q is zero.

A further embodiment of the present invention are compounds according to formula
(1) as described herein, wherein r is zero and m is zero.

A further embodiment of the present invention are compounds according to formula
(1) as described herein, wherein t is 2.

A further embodiment of the present invention are compounds according to formula
(1) as described herein, wherein t is zero,

Particular examples of compounds of formula (I) as described herein are selected
from

Ethanesulfonic acid {5-(1-methyl-2-ox0-1,2,3,4-tetrahydro-quinolin-6-yD-pyridin-3-
yi]-amide;

Acetic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-y1)-pyridin-3-
ylcarbamoyl]-methyl ester;

2-Hydroxy-N-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yl)-pyridin-3-yl]-

acetamide;

6-[5-(2-Hydroxy-ethylamino)-pyridin-3-yl]- 1-methyl-3,4-dihydro~-1H-quinolin-2-
one;

6-[5-((S)-2-Hydroxymethyl-pyrrolidin-1-yD)-pyridin-3-yl]-1-methyl-3,4-dihydro-1H-
quinolin-2-one;

6-[5-((R)-2-Hydroxymethyl-pyrrolidin-1-yD)-pyridin-3-yl]-1-methyl-3,4-dihydro-1H-
quinolin-2-one;
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6-[5-((S)-2-Hydroxymethyl-pyrrolidin-1-ylmethyl-pyridin-3-yl]-1-methyl-3,4-
dihydro-1H-quinolin-2-one;

6-[5-((S)-2-Hydroxymethyl-5-oxo-pyrrolidin-1 -ylmethy!)-pyridin-3-yl]- 1 -methyl-
3.,4-dihydro-1H-quinolin-2-one;

6-{5-((5)-2-Ethylaminomethyl-pyrrolidin-1-yl)-pyridin-3-y1]-1-methyl-3,4-dihydro-
1H-quinolin-2-one;

6-[5-((S)-2-Methoxymethyl-pyrrolidin-1-yl}-pyridin-3-yi]-1-methyl-3,4-dihydro- 1 H-
quinofin-2-one;

I-Methyl-6-[5-((S)-2-{1,2,4]tr1azol-1-yimethyl-pyrrolidin- 1 -yl)~pyridin-3-yi]-3,4-
dihydro-1H-quinolin-2-one;

6-(5-Benzylamino-pyridin-3-yl}-1-methyl-3 4-dihydro-1H-quinolin-2-one;

6-[5-((S)-2-Hydroxymethyl-5-oxo-pyrrolidin-1-yl)-pyridin-3-yl]- 1 -methyl-3,4-
dihydro-1H-quinolin-2-one;

1-Methyl-6-{5-(2-0x0-pyrrolidin-1-yl)-pyridin-3-y1]-3,4-dihydro-1H-quinolin-2-one;

Ethanesulfonic acid [5-(1-methyl-2-ox0-1,2,3 4-tetrahydro-quinelin-6-y1)-pyridin-3-
ylmethyl]-amide;

Ethanesulfonic acid [5-(7-fluoro-1-methyl-2-ox0-1,2,3,4-tetrahydro-quino lin-6-y1)-
pyridin-3-ylmethyl]-amide;

Ethanesulfonic acid [5-(1,4,4-trimethyl-2-ox0-1,2,3,4-tetrahydro-quinolin-6-yl)-
pyridin-3-ylmethyl]-amide;

I-Methyl-6-[5-(2-oxo-pyrrolidin-1-ylmethyl)-pyridin-3-y1]-3,4-dihydro-1H-
quinolin-2-one;

I-Methyl-6-[5-(2-oxo0-piperidin- 1-ylmethyl)-pyridin-3-y1}-3,4-dihydro-1H-quinolin-
2-one;

6-[5-(1,1-Dioxo-1A -thiomorpholin-4-ylmethy)-pyridin-3-y1]- 1 -methyl-3,4-dihydro-
1H-quinolin-2-one;

6-[5-((S)-2-Methoxymethyl-pyrrolidin-1-ylmethyl)-pyridin-3-y1]-1-methyl-3,4-
dihydro-1H-quinolin-2-one;
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(S)-1-[5-(1-Methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yh-pyridin-3-ylmethyl]-
pyrrolidine-2-carboxylic acid methyl ester;

1-Mecthyl-6-{5-[(§)-2-(2,2,2-trifluoro-cthoxymethy)-pyrrolidin-1-ylmethyl-pyridin-
3-y1}-3,4-dihydro-1H-quinolin-2-one;

6-[6-(2-Hydroxy-ethylamino)-pyrazin-2-yl}-1-methyl-3,4-dihydro- 1 H-quinolin-2-
one;

6-(6-Benzylamino-pyrazin-2-yl)-1-methyi-3,4-dihydro-1H-quinolin-2-one;

7-Fluoro-6-{6-(2-hydroxy-ethylamino)-pyrazin-2-y1}-1-methyi-3,4-dihydro-1H-
quinolin-2-one;

6-{6-Benzylamino-pyrazin-2-yl)-7-fluoro-1-methyl-3,4-dihydro-1 H-quinolin-2-one;

6-[6-(1-Methyl-2-ox0-1,2,3,4-tetrahydro-qumolin-6-yl)-pyrazin-2-yl]-2,6-diaza-
spiro[3.3Theptane-2-carboxylic acid tert-butyl ester ;

6-[5-(1-Methyl-2-0x0-1,2,3 4-tetrahydro-quino fin-6-yl)-pyridin-3-yl}-2,6-diaza-

spiro{ 3.3 Theptane-2-carboxylic acid tert-butyl ester ;

6-f5-((R)-1-Hydroxymethyl-2-methyl-propylamino)-pyridin-3-y1]- 1-methyl-3,4-
dihydro-1H-quinolin-2-one;

6-16-((R)-1-Hydroxymethyl-2-methyl-propylamino)-pyrazin-2-y1j-1-methyl-3,4-
dihydro-1H-quinolin-2-one;

Ethanesulfonic acid [5-(5-methyl-6-0x0-5,6,7,8-tetrahydro-| 1,5 naphthyridin-2-yl)-
pyvridin-3-ylmethylj-amide;

6-Pyridin-3-yi-3,4-dihydro-1H-[1,5naphthyridin-2-one;
1-Methyl-6-pyridin-3-y1-3,4-dihydro-1H-[ 1, 5naphthyridin-2-one;
I-Methyl-6-pyridin-3-yl-3,4-dihydro~-1H-[1,7]naphthyridin-2-one;
6-(5-Aminomethyl-pyridin-3-yl)- 1 -methyl-3,4-dihydro-1H-quinolin-2-one;

N-[5-(1-Methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yl}-pyridin-3-ylmethyt |-
propionamide;
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Propane-2-sulfonic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinofin-6-y1-
pyridin-3-ylmethylj-amide;

{2-[5-(1-Methyi-2-0x0-1,2,3,4-tetrahydro-quino fin-6-y[)-pyridin-3-yloxy]-ethyl } -
carbamic acid tert-butyl ester;

3-Methoxy-1soxazole-5-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yD)-pyridin-3-ylmethyl]-amide,

Cyclopropanecarboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-y1)-
pyridin-3-ylmethyl]-amide;

6-[5-(2-Amino-cthoxy)-pyridin-3-yl]-1-methyi-3,4-dihydro-1H-quinolin-2-one
hydrochloride;

N-{2-[5-{1-Methyl-2-0x%0-~1,2,3 4-tetrahydro-quinolin-6-yl)-pyridin-3-yloxy]-ethyl} -

propionamide;

6-[5-(1,1-Dioxo-12°-[ 1,2]thiazinan-2-yimethyl)-pyridin-3-yli-1-methyl-3,4-dihydro-
1H-quinolin-2-one;

and pharmaceutically acceptable salts thereof.

Also particular examples of compounds of formula (I) as described herein are

selected from

(S)-2-{5-(1-Methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yh-pyridin-3-yloxymethyl]-
azetidine-1-carboxylic acid tert-buty! ester;

(R})-3-[5-(7-Fluoro-1-methyl-2-ox0-1,2,3,4-tetrahydro-quinolin-6-y1)-pyridin-3-
yloxyj-pyrrolidine-1-carboxylic acid tert-butyl ester;

3-[5-(1-Methyl-2-ox0-1,2,3,4-tetrahydro-quinolin-6-yl)-pyridin-3-yloxy]l-azetidine-

I~carboxylic acid tert-butyl ester;

(S)-3-[5-(1-Methyl-2-0x0-1,2,3 4-tetrahydro-quinolin-6-yl)-pyridin-3-yloxy]-
pyrrolidine-1-carboxylic acid tert-butyl ester;

(S)-3-[5-(1-Methyl-2-ox0-1,2,3,4-tetrahydro-quinolin-6-y)-pyridin-3-yloxy]-
piperidine-1-carboxylic acid tert-butyl ester;
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4-[5-(1-Methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-y1)-pyridin-3-vioxy]-
piperidine-1-carboxylic acid tert-butyl ester;

(S)-2-[5-(1-Methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-y)-pyridin-3-yloxymethyl]-

pyrrolidine-1-carboxylic acid tert-butyl ester;

(8)-3-[5-(7-Fluoro- I-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-y!)-pyridin-3-
vloxyl-pyrrolidine-1-carboxylic acid tert-butyl ester;

- (R)-3-[5-(1-Methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yh)-pyridin-3-yloxy]-

pyrrolidine-1-carboxylic acid tert-butyl ester;

(R)- 2-Methyl-propane-2-sulfinic acid {3-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yD-pyridin-3-yl]-oxetan-3-yl}t-amide;

Ethanesulfonic acid [5-(2-ox0-1,2,3,4-tetrahydro~-quinolin-6-yl)-pyridin-3-
yimethyl]-amide;

(R}-2-Methyl-propane-2-sulfinic acid {(S or R)-1-{5-(1-methyl-2-0x0-1,2,3,4~
tetrahydro-quinolin-6-y)-pyridin-3-ylj-cthyl}-amide;

(R) 2-Methyl-propane-2-sulfinic acid {(R or S)-1-[5-(1-methyi-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yl)-pyridin-3-yi}-ethyl} -amide;

{(trans)-4-[5-(1-Methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yl)-pyridin-3-yloxy]-
cyclohexyl}-carbamic acid tert-butyl ester;

6-{5-(1-Amino-cyclopropyl)-pyridin-3-yl]-1-methyl-3,4-dihydro-1H-quino fin-2-
one;

1-Methy!-0-[5~((S)-pyrrolidin-3-yloxy)-pyridin-3-yl}-3,4-dihydro- 1 H-quinolin-2-
one hydrochloride;

1-Methyl-6-[5-((S)-piperidin-3-yloxy)-pyridin-3-y1]-3,4-dihydro- 1 H-quino lin-2-
one;

I-Methyl-6-[5-(piperidin-4-yloxy)-pyridin-3-yl]-3,4-dihydro- 1 H-quinolin-2-one
hydrochloride;

6-[5-((S)-1-Azetidin-2-ylmethoxy)-pyridin-3-yij-1-methyl-3, 4-dihydro-1H-
guinolin-2-one;
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6-[5-((S or R)-1-Amino-ethyl)-pyridin-3-yl]-1-methyl-3,4-dihydro-1H-quinolin-2-
one hydrochloride;

6-[5-((R or S)-1-Amino-ethyl)-pyridin-3-yl}-1-methyl-3,4-dihydro-1H-quinolin-2-
one hydrochloride; '

1-Methyl-6-[5-((S)-1-pyrrolidin-2-ylmethoxy)-pyridin-3-yl1]-3,4-dihydro-1H-
quinolin-2-one hydrochloride;

7-Fluoro-1-methyl-6-[ 5-((R)-pyrrolidin-3-yloxy)-pyridin-3-yl}-3,4-dihydro- 1H-
quinolin-2-one hydrochloride;

1-Methyl-6-[5-((R)-pyrrolidin-3-yloxy)-pyridin-3-y1}-3,4-dihydro- 1 H-quinolin-2-
one hydrochloride;

6-[5-(3-Amino-oxetan-3-yl)-pyridin-3-yl}-1-methyl-3,4-dihydro- 1H-quinolin-2-one
hydrochloride;

6-{5-(Azetidin-3-yloxy)-pyridin-3-yi}-1-methyl-3,4-dihydro-1 H-quinolin-2-one
hydrochloride;

6-[5-((trans)-4-Amino-cyclohexyloxy)-pyridin-3-yi]-1-methyl-3,4-dihydro-1H-
quinolin-2-one hydrochloride;

6-[5-(1-Amino-1-methyi-ethyl)-pyridin-3-yl]-1-methyl-3,4-dihydro-1 H-quinolin-2-

one,
6-(5-Aminomethyl-pyridin-3-yl)-7-fluoro- I-methyl-3,4-dihydro- I H-quinolin-2-one ;

6-{6-[6-(3-Methoxy-isoxazole-5-carbonyl)-2,6-diaza-gpiro{ 3.3 thept-2-yl]-pyrazin-
2-yl}~1-methyl-3,4-dihydro-1H-quinolin-2-one;

3,5-Dimethyl-isoxazole-4-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yl)-pyridin-3-ylmethyi]-amide;

6-[5-((S)-1-Cyclopropanecarbonyl-pyrrolidin-3-yloxy)-pyridin-3-y1]-1-methyl-3,4-
dihydro-1H-quinolin-2-one;

3-Methyl-N-[5-(1-methyl-2-0x0-1,2,3 4-tetrahydro-quinolin-6-yl)-pyridin-3-
ylmethyi]-butyramide;
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3,3,3-Trifluoro-N-[5-(I-methyl-2-0x0-1,2,3 4-tetrahydro-quinolin-6-y)-pyridin-3-
ylmethyl]-propionamide;

2-Hydroxy-2-methyl-N-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yI)-
pyridin-3-ylmethyl]-propionamide;

5-Methyl-[1,3,4Joxadiazole-2-carboxylic acid {5-(1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yl)-pyridin-3-ylmethyl]-amide;

i-Methyl-6-[5-((S)-I-propionyl-piperidin-3-yloxy)-pyridin-3-yl]-3,4-dihydro-1H-
quinolin-2-one;

2-Methoxy-pyrimidine-5-carboxylic acid [5-(1-methyl-2-oxo0-1,2,3,4-tetrahydro-
quinolin-6-yl)-pyridin-3-yimethylj-amide,

1-Methyl-1H-imidazole-2-carboxylic acid {5-(1-methyl-2-ox0-1,2,3,4-tetrahydro-
quinolin-6-yh-pyridin-3-ylmethyl]-amide;

5-Triftuoromethyl-furan-3-carboxylic acid {5-(1-methyl-2-ox0-1,2,3,4-tetrahydro-
quinolin-6-yh-pyridin-3-ylmethyi]-amide;

Pyridazine-3-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yl)-
pyridin-3-ylmethyl]-amide;

Pyrimidine-5-carboxylic acid {3-(1-methyl-2-0x0-1,2,3.4-tetrahydro-quinolin-6-yl)-
pyridin-3-ylmethyl]-amide;

i-Methyl-1H-pyrazole-4-carboxylic acid [5-(1-methyl-2-0%0-1,2,3,4-tetrahydro-
quinolin-6-yl)-pyridin-3-ylmethyl]-amide;

[-Methyl-6-[ 5-(1-propionyl-piperidin-4-yloxy)-pyridin-3-ylj-3,4-dihydro- 1 H-~
quinolin-2-one;

Pyridazine-4-carboxylic acid [5-(1-methyl-2-ox0-1,2,3,4-tetrahydro-quinolin-6-yf)-
pyridin-3-ylmethyl]-amide;

1-Methyl-6-[5-((S)-1-propionyl-pyrrolidin-3-yloxy)-pyridin-3-y1]-3,4-dihydro- 1 H-
quinolin-2-one;

6-[5-((S)-1-Cyclopropanecarbonyl-azetidin-2-vimethoxy)-pyridin-3-yi}- 1 -methyl-
3,4-dihydro~1H-quinolin-2-one;
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3-Methyl-isoxazole-4-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yl)-pyridin-3-ylmethyl]-amide;

4-Fluoro-2,6-dimethyl-N-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yl)-
pyridin-3-ylmethyl|-benzamide;

1-Methyl-6-{5-((S)-1-propionyl-azetidin-2-ylmethoxy)-pyridin-3-yl}-3,4-dihydro-
1H-quinolin-2-one;

3.6-Dichloro-pyridazine-4-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yl}-pyridin-3-ylmethyl]-amide;

3-Cyclopropyl-1-(2,2,2-trifluoro-cthyl)- 1 H-pyrazole-4-carboxylic acid [5-(1-
methyl-2-ox0-1,2,3,4-tetrahydro-qumolin-6-yl)-pyridin-3-ylmethyl |-amide;

Pyridine-2-carboxylic acid [5-(1-methyl-2-ox0-1,2,3,4-tetrahydro-quinolin-6-yl)-
pyridin-3-ylmethyl]-amide;

1,3-Dimethyl-1H-pyrazole-4-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro
quinolin-6-yi}-pyridin-3-ylmethyl]-amide;

Pyrimidine-2-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yl)-
pyridin-3-yimethyl]-amide;

6-Methoxy-pyridazine-3-carboxylic acid {5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-y1y-pyridin-3-ylmethyl]-amide,

5-Methyl-isoxazole-4-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yl)-pyridin-3-ylmethyl]-amide;

3,5-Dimethyl-isoxazole-4-carboxylic acid {2-[5-(1-methyl-2-ox0-1,2,3,4~
tetrahydro-quinolin-6-yl)-pyridin-3-yloxy]-ethyl}-amide;

1-Methyl-1H-pyrazole-4-carboxylic acid {2-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yl)-pyridin-3-yloxy]-ethyl}-amide;

6-Chloro-pyridazine-3-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yl)-pyridin-3-ylmethylj-amide;

3-Chloro-6-methyl-pyridazine-4-carboxylic acid [5-(1-methyl-2-oxo0-1,2,3,4-
tetrahydro-quinolin-6-yl)-pyridin-3-ylmethyl]-amide;
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1-Methyl-6-[5-((S)-1-propionyl-pyrrolidin-2-yimethoxy)-pyridin-3-yl}-3,4-dihydro-
1H-quinolin-2-one;

5-Cyclopropyl-isoxazole-4-carboxylic acid {5-(1-methyl-2-oxo0-1,2,3,4-tetrahydro-
quinolin-6-yh)-pyridin-3-ylmethyl]-amide;

2-Methyl-5-trifluoromethyl-oxazole-4-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinohin-6-yl)-pyridin-3-ylmethyl]-amide;

2-Methyl-oxazole-4-carboxylic acid [5-{1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinohn-6-yh-pyridin-3-ylmethyi]-amide;

5-Cyclopropyl-oxazole-4-carboxylic acid [5-(1-methyl-2-oxo0-1,2,3,4-tetrahydro-
quinolin-6~yh-pyridin-3-ylmethyl]-amide;

2,5-Dimethyl-oxazole-4-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6~yD-pyridin-3-ylmethyl]-amide;

5-Methyl-oxazole-4-carboxylic acid [5-(1-methyl-2-ox0-1,2,3,4-tetrahydro-
quinolin-6-yh-pyridin-3-yimethyl]-amide;

3,5-Dimethyl-isoxazole-4-carboxylic acid {1-[5-(1-methyl-2-0x0-1,2,3,4~
tetrahydro-quinolin-6-yi)-pyridin-3-ylj-cyclopropyl } -amide;

6-Chloro-pyridine-2-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yl)-pyridin-3-ylmethyl]-amide;

3-Methyl-pyridine-2-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolm-6-yl)-pyridin-3-ylmethyl]-amide;

3,6-Dichloro-pyridine-2-carboxylic acid [5-(1-methyl-2-ox0-1,2,3,4-tetrahydro-
quinolin-6-yh-pyridin-3-ylmethyl]-amide;

6-Methyl-pyridine-2-carboxylic acid [5-(1-methyl-2-0x0-1,2,3 4-tetrahydro-
quinolin-6-yh-pyridin-3-ylmethyl]-amide;

3-Chloro-pyridine-2-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yi-pyridin-3-yimethylj-amide;

3-Fluoro-pyridine-2-carboxylic acid [5-(1-methyl-2-oxo0-1,2,3,4-tetrahydro-
quinolin-6-yl}-pyridin-3-ylmethyl]-amide;
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5-Chloro-3-methyl-pyridine-2-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yl)-pyridin-3-ylmethyl]-amide,

1-Methyl-6-[5-((R)-I-propionyl-pyrrolidin-3-yloxy)-pyridin-3-yl]-3,4-dihydro- 1 H-
quinolin-2-one;

7-Fluoro-t-methyl-6-[5-({S)- l-propionyl-pyrrolidin-3-yloxy)-pyridin-3-y1]-3,4-
dihydro-1H-quinolin-2-one;

5-Trifluoromethyl-pyrimidine-2-~carboxylic acid [5-(1-methyl-2-ox0-1,2,3,4-
tetrahydro-quinolin-6-yl}-pyridin-3-ylmethyl]-amide;

5-Methyl-pyrazine-2-carboxyiic acid [5-(1-methyl-2-0%0-1,2,3,4-tetrahydro-
quinolin-6-y1)-pyridin-3-ylmethyl}-amide;

5-Chloro-pyrazme-2-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yl)-pyridin-3-ylmethyl}-amide;

5-Trifluoromethyl-pyrazine-2-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-y1)-pyridin-3-ylmethyl]-amide;

3,5-Dimethyl-isoxazole-4-carboxyhc acid [5-(7-fluoro-1-methyl-2-ox0-1,2,3,4-
tetrahydro-quinolin-6-yl}-pyridin-3-ylmethyl}-amide;

1-Methyl-6-[5-((R)-I-propionyl-pyrrolidin-2-yimethoxy)-pyridin-3~yl]-3,4-dihydro-
IH-quinolin-2-one;

I-Methyl-6-[ 5-(1-propionyl-azetidin-3-yioxy)-pyridin-3-yl]-3,4-dihydro-1H-
quinolin-2-one;

N-{3-[5-(1-Methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-y)-pyridin-3-yl}-oxetan-3-
y1}-propionamide;

3-Chloro-pyridine-2-carboxylic acid [5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-y1}-pyridin-3-ylmethyvl]-amide;

3,6-Dichloro-pyridazine-4-carboxylic acid [5-(7-fluoro-1-methyl-2-0x0-1,2,3,4~
tetrahydro-quinolin-6-yh)-pyridin-3-ylmethyl]-amide;

7-Fluoro- I-methyl-6-[5-((R)-1-propionyl-pyrrolidin-3-yloxy)-pyridin-3-yi]-3,4-
dihydro-1H-quinolin-2-one;
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5-Chloro-3-methoxy-pyrazine-2-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yl)-pyridin-3-ylmethyl]-amide;

3,5-Dimethyl-1soxazole-4-carboxylic acid {(R or S)-1-{5-(I-methyl-2-0x0-1,2,3,4-
tetrahydro-quinelin-6-y)-pyridin-3-yl]-ethyl}~amide;

3-Methyl-5-trifluoromethyl-isoxazole-4-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yl)-pyridin-3-ylmethyl}-amide,

3-Chloro-pyridine-2-carboxylic acid {1-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yl}-pyridin-3-yi]-cyclopropyl}-amide;

3-Chloro-pyridine-2-carboxylic acid {1-methyl-1-[5-(1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yl)-pyridin-3-ylj-ethyl} -amide;

3,5-Dimethyl-isoxazole-4-carboxylic acid {1-methyl-1-[5-(1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yl)-pyridin-3-ylj-cthyl}-amide;

3-Chloro-pyridine-2-carboxylic acid [5-(2-0x0-1,2,3 4-tetrahydro-quinolin-6-yl)-
pyridin-3-ylmethyl]-amide;

3,5-Dimethyl-isoxazole-4-carboxylic acid [5-(2-0x0-1,2,3,4-tetrahydro-quinolin-6-
yl)-pyridin-3-yimethyl}-amide;

3-Chloro-pyridine-2-carboxylic acid {1-[5-(7-fluoro-1-methyl-2-0x0-1,2,3.4-
tetrahydro-quinolin-6-yl)-pyridin-3-yl]-cyclopropyl } -amide;

3-Methyl-pyridine-2-carboxylic acid {1-[5-(1-methyl-2-0x0-1,2.3,4-tetrahydro-
quinolin-6-y)-pyridin-3-ylj-cyclopropyl}-amide;

N-{(trans)-4-{5-(i-Methyl-2-0x0-1,2,3 4-tetrahydro-quinotin-6-yl)-pyridin-3-
vilexyj-cyclohexyl}-propionamide;

5-Triflueromethyl-isoxazole-4-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yl)-pyridin-3-ylmethyi]-amide;

7-Fluoro-1-methyl-6-15-((S)-pyrrolidin-3-yloxy)-pyridin-3-yl}-3,4-dihydro- 1 H-
quinolin-2-one;

(R)-2-[5-(1-Methyl-2-0x0-1,2,3 4-tetrahydro-guinolin-6-y1)-pyridin-3-
yloxymethyl]-pyrrolidine-1-carboxylic acid tert-butyl ester;
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1-Methyl-6-[ 5-((R)-1-pyrrolidin-2-ylmethoxy)-pyridin-3-y1]-3,4-dihydro-1H-
quinolin-2-one hydrochloride;

6-(5-Aminomethyl-pyridin-3-yl)-3,4-dihydro-1H-quinolin-2-one;

6-[5-(1-Amino-cyclopropyl)-pyridin-3-y1]-7-fluoro-1-methyl-3,4-dibydro-1H-

quinolin-2-one ;

Ethanesulfonic acid {2-{5-(1-methyl-2-ox0-1,2,3,4-tetrahydro-quinolin-6-yi)-
pyridin-3-yloxy]-ethyi}-amide ;

3-Chloro-N-{5-(1-methyl-2-oxo-1,2,3,4-tetrahydro-quinolin-6-yi)-pyridin-3-
ylmethyl]-benzenesulfonamide;

6-Methoxy-pyridine-3-sulfonic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yl)-pyridin-3-ylmethyl}-amide;

3,5-Dimethyl-isoxazole-4-sulfonic acid [5-(1-methyl-2-ox0-1,2,3,4-tctrahydro-
quinolin-6-yi)-pyridin-3-yimethylj-amide;

Cyclopropanesulfonic acid [5-(1-methyl-2-oxo0-1,2,3,4-tetrahydro-quinolin-6-yl)-
pyridin-3-ylmethyl]-amide;

3,4-Dichloro-N-[5-( {-methyl-2-0x0-1,2,3 4-tetrahydro-quinolin-6-y1)-pyridin-3-
yimethyl}-benzenesulfonamide;

1-Methyl- 1 H-imidazole-4-sulfonic acid [5-(1-methyl-2-0x0-1,2,3 4-tetrahydro-
quinolin-6-yl)-pyridin-3-ylmethyl]-amide;

6-Chloro-pyridine-3-sulfonic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-
6-yD-pyridin-3-ylmethylj-amide;

1-Methyl-1H-pyrazole-4-sulfonic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yh-pyridin-3-yhmethyl}-amide;

6-[5-{(5)-1-Ethanesulfonyl-piperidin-3-yloxy)-pyridin-3-ylj-1-methyl-3,4-dihydro-
1H-quinolin-2-one;

6-[5-(1-Ethanesulfonyl-piperidin-4-yloxy)-pyridin-3-yl]- 1 -methyl-3,4-dihydro-1H-
quinolin-2-one;
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2,2,2-Trifluoro-ethanesulfonic acid {5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-
6-yl)-pyridin-3-ylmethyl}-amide;

C.C,C-Trifluoro-N-[5-(1-methyl-2-0x0-1,2,3 4-tetrahydro-quinolin-6-y|)-pyridin-3-
ylmethyl]-methanesulfonamide,

6-[5-((S)-1-Ethanesulfonyl-pyrrolidin-3-yloxy)-pyridin-3-yl}-1 -methyl-3,4-dihydro-
IH-quinohn-2-one;

6-[5-((S)-1-Ethanesulfonyl-azetidin-2-yimethoxy)-pyridin-3-yi]-1-methyi-3,4-
dihydro-1H-quinolin-2-one;

Ethanesulfonic acid {1-[5-(1-methyl-2-ox0-1,2,3,4-tetrahydro-quinolin-6-yi)-
pyridin-3-yl]-cyclopropyl} ~amide;

6-[5-((S)-1-Ethanesulfonyl-pyrrolidin-2-ylmethoxy)-pyridin-3-yi]-1-methyl-3,4-
dihydro-1H-quinolin-2-one;

6-[5-((R)-1-Ethanesulfonyl-pyrrolidin-3-yloxy)-pyridin-3-yl}-7-fluoro- 1-methyl-
3,4-dihydro-1H-quinokin-2-one;

6-{5-((R)-1-Ethanesulfonyl-pyrrolidin-3-yloxy)-pyridin-3-yl}-1-methyl-3 ,4-dihydro-
IH-quinolin-2-one;

6-[5-(1-Ethanesulfonyl-azetidin-3-yloxy)-pyridin-3-yl]-1-methyl-3,4-dihydro- 1 H-

quinolin-2-one;

Ethanesulfonic acid {1-{5-(7-flucro-l-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-
vh-pyridin-3-yl]-cyclopropyl}-amide;

Ethanesulfonic acid {(trans)-4-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-
yl-pyridin-3-yloxyj~cyciohexyli}-amide;

Ethanesulfonic acid {(R or S)-1-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-guinolin-6-
y)-pyridin-3-yi]-ethyl} -amide;

Ethanesulionic acid {(S or R)-1-[5-(1-methyi-2-0x0-1,2,3,4-tetrahydro-quinolin-6-
yh)-pyridin-3-yl]-ethyl}-amide;

1-Methyl-1H-pyrazole-4-carboxylic acid {5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-y)-pyridin-3-ylmethyl}-amide;
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(rac)-Ethanesulfonic acid {2-methyl-1-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yh)-pyridin-3-yij-propyl}-amide;

(rac)-Ethancsulfonic acid {cyclopropyl-{5-(1-methyi-2-ox0~1,2,3,4-tetrahydro-
quinolin-6-yD)-pyridin-3-yl]-methyl} -amide;

(rac)-Ethanesulfonic acid {1-[5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yl)-pyridin-3-yl]-ethyl}-amide;

6-[5-(1,1-Dioxo-1x6-1sothiazolidin-2-yimethyl)-pyridin-3-yl}-1-methyl-3,4-dihydro-
1H-quinolin-2-one;

(rac)-Ethanesulfonic acid {1-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yl)-
pyridin-3-yl]-propyl}-amide;

Ethanesulfonic acid ethyl-{5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yl)-
pyridin-3-ylmethyl]-amide,

Ethanesulfonic acid methyl-{5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yl)-
pyridin-3-ylmethyl]-amide;

Ethanesulfonic acid {1-methyl-1-[5-(1-methyl-2-0x0-1,2,3,4-tetrabydro-quinolin-6-
yh)-pyridin-3-yl}-ethyl} -amide;

Ethanesulfonic acid isopropyl-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yi)-
pyridin-3-ylmethylj-amide;

Ethanesulfonic acid (2-ethoxy-ethyD)-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yl)-pyridin-3-ylmethyl]-amide;

(rac)-Ethanesulfonic acid methyl-{1-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-
6-yi)-pyridin-3-yij-ethyl}-amide;

(rac)-Ethanesulfontc acid ethyl-{1-[5-(I-methyl-2-ox0-1,2,3,4-tetrahydro-quinolin-
6-yl)-pyridin-3-yl}-ethyl}-amide;

3,5-Dimethyl-isoxazole-4-carboxylic acid methyl-[5-(1-methyi-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-y1)-pyridin-3-ylmethyl}-amide;

6-{5-[2-(1,1-Dioxo-1A6-isothiazolidin-2-yl)-ethoxy]-pyridin-3-y1}-1-methyl-3,4-
dihydro-1H-quinolin-2-one;
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Ethanesulfonic acid {(R or S)-1-[5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-y1)-pyridin-3-yl]-ethyl}-amide;

Ethanesulfonic acid {(S or R)-1-[5-(7-fluoro-1-methyl-2-ox0-1,2,3,4-tetrahydro-
quinohin-6-yi)-pyridin-3-yl]-ethyli}-amide;

Ethanesulfonic acid [5-(7-fluoro-1-methyl-2~-0x%0-1,2,3,4-tetrahydro-quinolin-6-yl)-
4-methyl-pyridin-3-ylmethyl]-amide;

Ethanesulifonic acid [4-chloro-5-(1-methyl-2-ox0-1,2,3,4-tetrahydro-quinoiin-6-yl)-
pyridin-3-ylmethyl]-amide;

Ethanesulfonic acid [4-methyi-5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yl)-
pyridin-3-ylmethyl}-amide;

Ethanesulfonic acid methyl-{2-[5-(1-methyl-2-ox0-1,2.3,4-tetrahydro-quinolin-6-
yD)-pyridin-3-yloxy]-ethyl}-amide;

3-Chloro-pyridine-2-carboxylic acid methyl-[5-(1-methyl-2-ox0-1,2,3,4-tetrahydro-
quinolin-6-yl-pyridin-3-ylmethyl]-amide;

N-Methyl-N-{2-{5-(1-methyl-2-0x0-1,2,3 4-tetrahydro-quinolin-6-y1)-pyridin-3-
yloxy]-cthyl}-propionamide;

1-Methyl-1H-pyrazole-4-carboxylic acid methyl-[5-(1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-y1)-pyridin-3-ylmethylj-amide;

3-Methyl-pyridine-2-carboxylic acid methyl-[5-(1-methyl-2-0x0-1,2,3.4-tetrahydro-
quinolin-6-yl)-pyridin-3-ylmethyl]-amide;

3-Chloro-pyridine-2-carboxylic acid [5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yl)-pyridin-3-ylmethyi]-methyl-amide;

3-Chloro-pyridine-2-carboxylic acid methyl- {1-{5-(1-methyl-2-ox0-1,2,3,4-
tetrahydro-quinolin-6-yl}-pyridin-3-vij-cyclopropyl} -amide;

1-Methy!-1H-pyrazole-4-carboxylic acid [5-(7-fluoro-1-methyl-2-ox0-1,2,3,4~
tetrahydro-quino lin-6-y1)-pyridin-3-ylmethyl]-methyl-amide;

Ethanesulfonic acid [5-(8-chioro-2-0x0-1,2,3,4-tetrahydro-quino lin-6-y1}-pyridin-3-
ylmethyl|-amide;
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3-Chloro-pyridine-2-carboxylic acid [5-(8-chloro-2-0x0-1,2,3,4-tetrahydro-
quinohn-6-yD)-pyridin-3-ylmethyl}-amide;

3,5-Dimethyl-isoxazole-4-carboxylic acid [5~(8-chloro-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yl)-pyridin-3-ylmethyi]-amide;

6-{5-[(3-Fthyl-oxetan-3-ylamino}-methyl]-pyridin-3-yt}-1-methyt-3,4-dihydro-1H-
quinolin-2-one;

Ethanesulfonic acid [53-(7-chloro-1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yl)-
pyridin-3-ylmethyl}-amide;

Ethanesulfonic acid [5-(8-fluoro-1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yl)-
pyridin-3-ylmethylt]-amide;

Ethanesulfonic acid {5-(8-chloro-1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-y1)-
pyridin-3-ylmethyl]-amide;

Ethanesulfonic acid [5-(5-fluoro-1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yl)-
pyridin-3-ylmethyl]-amide;

Ethanesulfonic acid [5-(7-fluoro-1-methyl-2-0%0-1,2,3 4-tetrahydro-quino lin-6-yl)-
pyridin-3-ylmethyl]-methyl-amide;

N-[5-(7-Fluoro-1-methyl-2-ox0-1,2,3 4-tetrahydro-quinolin-6-yl)-pyridin-3-
yimethyl}-propionamide;

(rac)-N-{1-[5«(7-Fluoro-1-methyl-2-0x0-1,2,3 4-tetrahydro-quinolin-6-yl)-pyridin-3-
yl]-ethyl}-propionamide;

(5)-3-[5-(2-0Ox0-1,2,3,4-tetrahydro-quinolin-6-yl}-pyridin-3-yloxyl-pyrrolidine-1-
carboxylic acid tert-butyl cster ;

3-Chioro-pyridine-2-carboxylic acid methyl-{5-(2-0x0-1,2,3,4-tetrahydro-quinolin-6-
yh-pyridin-3-ylmethyl]-amide ;

3-Chloro-pyridine-2-carboxylic acid [5-(8-chloro-2-oxo0-1,2,3,4-tetrahydro-quinolin-
6-yD-pyridin-3-ylmethyl]-methyl-amide ;

(R)-2-Methyl-propane-2-sulfinic acid [4-chloro-5-(1-methyl-2-0%0-1,2,3,4~
tetrahydro-quinolin-6-y1)-pyridin-3-ylmethyl]-amide ;
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6-(5-Aminomethyl-4-chloro-pyridin-3-yl)-1-methyl-3,4-dihydro-1H-qumolin-2-one
hydrochloride;

3,5-Dimethyl-isoxazole-4-carboxylic acid [4-chloro-5-(1-methyl-2-ox0-1,2,3,4-
tetrahydro-quinolin-6-ylj-pyridin-3-ylmethyl]-amide;

3-Chloro-pyridine-2-carboxylic acid [4-chloro~5-(1-methyl-2-0x0-~1,2,3,4-
tefrahydro-quinolin-6-yl)-pyridin-3-ylmethyl}-amide;

(R)-2-Methyl-propane-2-sulfinic acid [4-methyl-5-(1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin~-6-y[}-pyridin-3-ylmethyi]-amide ;

6-(5-Aminomethyl-4-methyl-pyridin-3-yl)-1-methyl-3,4-dihydro-1H-quinolin-2-one
hydrochloride;

3,5-Dimethyl-isoxazole-4-carboxylic acid {4-methyl-5-(1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yl)-pyridin-3-ylmethyl]-amide;

3-Chloro-pyridine-2-carboxylic acid [4-methyl-5-(1-methyl-2-ox0-1,2,3,4-
tetrahydro-quinolin-6-yl)-pyridin-3-yimethyl]-amide;

{R)-2-Methyl-propane-2-sulfinic acid [ 5-(7-fluoro-1-methyl-2-0x0~1,2,3,4-
tetrahydro-quinolin-6-yl)-4-methyl-pyridin-3-ylmethyi}-amide ;

6-(5-Aminomethyl-4-methyl-pyridin-3-y1)-7-fluoro- 1-methyl-3,4-dihyvdro-1H-
quinolin-2-one hydrochloride;

3-Chloro-pyridine-2-carboxylic acid [5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-y1}-4-methyl-pyridin-3-ylmethyil-amide;

3-Chloro-pyridine-2-carboxylic acid {4-chloro-5-(1-methyl-2-0x0-1,2,3,4~
tetrahydro-quinolin-6-yl)-pyridin-3-ylmethyl}-methyl-amide;

3-Chloro-pyridine-2-carboxylic acid methyl-[4-methyl-5-(1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yl)-pyridin-3-ylmethyl]-amide;

3-Chloro-pyridine-2-carboxylic acid {(R or S)-1-[5-(1-methyl-2-0x0-1,2,3,4-
tefrahydro-quinolin-6-yl)y-pyridin-3-yl}-ethyl} -amide;

5'-(1-Methyl-2-0x0-1,2,3 4-tetrahydro-qumolin-6-yl)-5,6-dihydro-4H-
{3,3"bipyridinyl-1-carboxylic acid tert-buty! ester;
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{2-[5-(7-Fluoro-1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yl)-pyridin-3-yloxy]-
ethyl}-carbamic acid tert-buty! ester;

3-Chloro-pyridine-2-carboxylic acid {2-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yl)-pyridin-3-yloxy]-ethyi}-amide;

Ethanesuifonic acid [5-(4-0%0-1,2,5,6-tetralydro-4H-pyrrolof3,2,1-1j]quinotin-8-yi)-
pyridin-3-yImethyl]-amide;

Ethanesulfonic acid [5-(3-0x0-2,3,6,7-tetrahydro-1H,5H-pyrido[3,2, 1-ij]quinolin-9-
yl-pyridin-3-ylmethyl]-amide;

3-Chloro-pyridine-2-carboxylic acid [5-(4-ox0-1,2,5,6-tetrahydro-4H-pyrrolof3,2,1-
1j]quinolin-8-yl)-pyridin-3-ylmethyl]-amide;

3-Chloro-pyridine-2-carboxylic acid methyl-{5-(4-0x0-1,2,5,6-tetrahydro-4H-
pyrrolo[3,2,1-1j1quinolin-8-y1)-pyridin-3-ylmethyl]-amide ;

0-[5-(2-Amino-ethoxy)-pyridin-3-yl}-7-fluoro-1-methyl-3,4-dihydro-1H-quinolin-2-
one hydrochloride;

(R)-2-Methyl-propanc-2-sulfinic acid {(R or §)-1-[4-methyi-5-(1-methyl-2-oxo0-
1,2.3,4-tetrahydro-quinolin-6-yl)-pyridin-3-y!]-ethyl } -amide;

6-[5-({R or S)-1-Amino-cthyl)-4-methyl-pyridin-3-yl}-1-methyl-3,4-dihydro-1 H-
quinolin-2-one hydrochloride;

3-Chloro-pyridine-2-carboxylic acid {(R or S)-1-{4-methyl-5-(I-methyl-2-oxo-
1,2,3,4-tetrahydro-quinolin-6-yl)-pyridin-3-yl]-ethyt} -amide;

3.5-Dhmethyl-isoxazole-4-carboxylic acid {(R or S)~1-[4-methyl-5-(1-methyi-2-
oxo0-1,2,3 d-tetrahydro-quinohin-6-yi)-pyridin-3-yi]-ethyl} -amide;

Ethanesulfonic acid {2-[5-(7-fluoro-1-methyl-2-ox0-1,2,3 4-tetrahydro-quinofin-6-
yh-pyridin-3-yloxyl-ethyl}-amide;

3-Chloro-pyridine-2-carboxylic acid {2-{5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yl)-pyridin-3-yloxy]-ethyt} ~amide;

N-{(trans)-4-[5-(1-Methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yl)-pyridin-3-
vloxy]-cyclohexyl}-methanesulfonamide;
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3,5-Dimethyl-isoxazole-4-carboxylic acid [5-(7-fluoro-1-methyl-2-oxo0-1,2,3,4-
tetrahydro-quinolin-6-yl)-4-methyl-pyridin-3-ylmethylj-amide;

5-(1-Methyl-2-oxo0-1,2,3,4-tetrahydro-quinolin-6-yl)-3',6'-dihydro-2'H-
[3,4"bipyridinyl-1'-carboxylic acid tert-butyl ester;,

Ethanesulfonic acid {2-[5-(7-fluoro-1-methyl-2-ox0-1,2,3,4-tetrahydro-quinolin-6-
yD-pyridin-3-yloxyJ-ethyl} -methyl-amide;

(R)-2-Methyl-propane-2-sulfinic acid {(R or S)-1-[4-chloro-5-(1-methyl-2-0x0-
1,2,3,4-tetrahydro-quinolin-6-yl)-pyridin-3-yli-cthyl} -amide;

6-I5-((R or S)-1-Amino-ethyl)-4-chloro-pyridin-3-yl]-i-methyl-3,4-dihydro-1H-
qumolin-2-one hydrochloride;

3-Chloro-pyridine-2-carboxylic acid {(R or S)-1-[4-chloro-5-(1-methyl-2-oxo-
1,2,3,4-tetrahydro-quinolin-6-yh-pyridin-3-yl]-ethyl } ~amide;

(R)-2-Methyl-propane-2-suifinic acid {(R or S)-1-[5-(7-fluoro-1-methyl-2-oxo-
1,2,3,4-tetrahydro-quinolin-6-yl)-4-methyi-pyridin-3-yl]-ethyl} -amide;

6-[5-((R or 8)-1-Amino-cthyl)-4-methyl-pyridin-3-y1}-7-fluoro- 1 -methyl-3,4-
dihydro-1H-quinolin-2-one hydrochioride;

6-[5-((S)-1-Acetyl-pyrrolidin-3-yloxy)-pyridin-3-yl}-1-methyl-3,4-dihydro-1H-

quinolin-2-one;

1-Methyl-6-{5-[{5)-1-(1-methyl- 1 H-pyrazole-4-carbonyl)-pyrrolidin-3-yloxy}-
pyridin-3-yl}-3,4-dihydro- 1H-quinohin-2-omne;

(S)-3-[5-(1-Methyi-2-ox0-1,2,3,4-tetrahydro-quinohin-6-yl)-pyridin-3-yloxy|-
pyrrolidine-1-carboxylic acid ethyl ester;

3,5-Dimethyl-isoxazole-4-carboxylic acid {{R or S)-1-{4-chloro-5-(1-methy!-2-0x0-

1,2,3,4-tetrahydro-quinolin-6-y1)-pyridin-3-yl]-cthyl }-anude;

3-Chloro-pyridine-2-carboxylic acid {{R or S)-1-[5-(7-fluoro-1-methyl-2-oxo0-
1,2,3,4-tetrahydro-quinolin-6-yl)-4-methyl-pyridin-3-yl}-ethyl } ~amide;

5-Methyl-isoxazole-4-carboxylic acid [5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yl)-4-methyl-pyridin-3-ylmethyl]-amide;
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5-(1-Methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-y1)-3',4",5',6'-tetrahydro-2'H-
{3, 4" bipyridinyl-1"-carboxylic acid tert-butyl ester ;

N-{(R or 5)-1-[4-Chloro-5-(1-methyl-2-0x0~1,2,3 4-tetrahydro-quinolin-6-yl}-
pyridin-3-yl]-ethyi} -propionamide ;

6-f5-(1-Amino-cyclopropyl)-pyridin-3-yl}-1-methyl-1H-quinolin-2-one;

Ethanesulfonic acid [5-(8-fluoro-1-methyl-2-0x0-1,2-dihydro-quinolin-6-y1)-
pyridin-3-ylmethyl]-amide;

N-{(R or S)-1-[5-(7-Fluoro-1-methyl-2-0x0-1,2,3,4-tetrahydro-quinoin-6-y{)-4-
methyl-pyridin-3-yl]-ethyl}-propionamide;

N-[4-Chloro-5-(1-methyl-2-ox0-1,2,3,4-tetrahydro~quinolin-6-y)-pyridin-3-
yimethyl]-propionamide;

N-{(R or S)-1-[4-Methyl-5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-y1)-
pyridin-3-yl]-ethyl}-propionamide;

3,5-Dimethyl-isoxazole-4-carboxylic acid {2-[5-(7-fluoro-1-methyi-2-0x0-1,2,3,4~
tetrahydro-qumolin-6-yl)-pyridin-3-yloxyl]-cthyl} ~amide;

and pharmaceutically acceptable salts thereof.

Further particular examples of compounds of formula (1) as described herein are

selected from

6-[5-(2-Hydroxy-ethylamino }-pyridin-3-yl}-1-methyl-3,4-dihydro-1H-quinolin-2-
one;

6-[5-((8)-2-Hydroxymethyl-pyrrolidin-1-yD-pyridin-3-yl}-1-methyl-3,4-dihydro-1H-
quinolin-2-one;

6-[5-((S)-2-Hydroxymethyl-pyrrolidin- 1 -yhmethyD)-pyridin-3-yt]-1-methyl-3,4-
dihiydro-1H-quinotin-2-one;

6-[5-((S)-2-Hydroxymethyl-5-oxo-pyrrolidin- | -ylmethy!)-pyridin-3-yl]-1-methyl-
3,4-dihydro-1H-quinolin-2-one;

Ethanesulfonic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-guinolin-6-y}-pyridin-3-
ylmethyl}-amide;
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Ethanesulfonic acid [5-(7-fluore-1-methyl-2-ox0-1,2,3 4-tetrahydro-quinolin-6-yl)-
pyridin-3-ylmethyl}-amide;

I-Methyl-6-[5-(2-oxo0-pyrrolidin-1-ylmethyl)-pyridin-3-yi}-3,4-dihydro- 1 H-
quinolin-2-one;

6-[5-((R)-1-Hydroxymethyl-2-methyl-propylamino)-pyridin-3-yi]-1-methyl-3,4-
dihydro-1H-quinolin-2-one;

and pharmaceutically acceptable salts thereof.

Also further particular examples of compounds of formula (1) as described herein are
selected from

3,5-Dimcthyl-isoxazole-4-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-y1)-pyridin-3-ylmethyl]-amide;

I-Methyl-6-[5-((S)- 1-propionyl-pyrrolidin-3-yloxy)-pyridin-3-yl}-3,4-dihydro-1H-

quinolin-2-one;

5~-Methyl-isoxazole-4-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yh)-pyrdin-3-ylmethyl]-amide;

3,5-Dimethyl-isoxazole-4-carboxylic acid {2-[5-(1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-y[)-pyridin-3-yloxy]-ethyi}-amide;

I-Methyl-1H-pyrazole-4-carboxylic acid {2-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yh-pyridin-3-yloxy|-ethyl} -amide;

3-Chloro-pyridine-2-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yh)-pyridin-3-ylmethyl]-amide;

3-Chloro-pyridine-2-carboxylic acid [5-(7-fluoro~1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yl}-pyridin-3-ylmethyll-amide;

7-Fluoro-1-methyl-6-{5-((R)-1-propionyl-pyrrolidin-3-yloxy}-pyridin-3-y1]-3,4-
dihydro-1H-quinolin-2-one;

3-Chloro-pyridine-2-carboxylic acid {1-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yh-pyridin-3-yl}-cyclopropyl} ~amide;
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3-Chloro-pyridine-2-carboxylic acid {1-methyl-1-[5-(1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yl)-pyridin-3-ylj-ethyl}-amide;

3-Chloro-pyridine-2-carboxylic acid {1-[5-(7-fluoro-1-methyl-2-ox0-1,2,3,4-
tetrahydro-quinolin-6-yh-pyridin-3-ylj-cyclopropyl}-amide;

Ethanesulfonic acid {(trans)-4-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-
yh-pyridin-3-yloxy]-cyclohexyl}-amide;

[-Methyl- 1H-pyrazole-4-carboxylic acid [5-(7-fluoro-1-methyl-2-ox0-1,2,3,4-
tetrahydro-quinotin-6-y1)-pyridin-3-yimethyl]-amide;

Ethanesulfonic acid {1-methyl-1-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-
yi)-pyridim-3-yi}-ethyl}-amide,

0-{5-[2-(1,1-Dioxo-~116-1sothiazolidin-2-yl)-ethoxy]-pyridin-3-yl} - 1-methyl-3,4-
dihydro-1H-guinolin-2-one;

Ethanesulfonic acid {(R or S)-1-[5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yl)-pyridin-3-yl}-ethyl}-amide;

Ethanesulfonic acid {(S or R)-1-{5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yh-pyridin-3-yl]-ethyl} -amide;

Ethanesulfonic acid methyl- {2-[5-(1-methyl-2-ox0-1,2,3,4-tetrahydro-quinolin-6-
yl}-pyridin-3-yloxyj-ethyl}-amide;

Ethanesulfonic acid [5-(4-o0x0-1,2,5,6-tetrahydro-4H-pyrrolo{3,2, I-ij]quinolin-8-yl)-
pyridin-3-ylmethyl]-amide;

N-{(trans)-4-{5-(1-Methyl-2-ox0-1,2,3,4-tetrahydro-quinolin-6-yD-pyridin-3-
yloxy]-cyclohexyl}-methanesulfonamide;

3,5-Dimethyl-isoxazole-4-carboxylic acid [5-(7-fluoro-1-methyl-2-oxo0-1,2,3,4-
tetrahydro-quineolin-6-yl)-4-methyl-pyridin-3-ylmethyl]-amide;

5-(1-Methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-y1)-3',6"-dihydro-2'H-
[3.4"Tbipyridinyl-1"-carboxylic acid tert-butyl ester;

Ethanesulfonic acid {2-[5-(7-fluoro-1-methyl-2-ox0-1,2,3,4-tetrahydro-quinolin-6-
vh-pyridin-3-yloxyl-ethyl} -methyl-amide;
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3,5-Dimethyl-isoxazole-4-carboxylic acid {2-[ 5-(7-fluoro-1-methyl-2-0x0-1,2,3,4~
tetrahydro-quinolin-6-yl)-pyridin-3-yloxy}-ethyl} -amide;

1-Methyl-6-{5-[(S)-1-(1-methyl-1H-pyrazole-4-carbonyl)-pyrrolidin-3-yloxy]-
pyridin-3-yl}-3,4-dihydro-1H-quinolin-2-one;

and pharmaceutically acceptable salts thereof.

Processes for the manufacture of compounds of formula (I) as described herein are

an object of the invention.

The preparation of compounds of formula (1) of the present invention may be carried
out in sequential or convergent synthetic routes. Syntheses of the invention are shown in
the following general schemes. The skills required for carrying out the reaction and
purification of the resulting products are known to those persons skilled in the art. In case
a mixture of enantiomers or diastercoisomers is produced during a reaction, these
enantiomers or diastereoisomers can be separated by methods described herein or known
to the man skilled in the art such as e.g. chiral chromatography or crystallization. The
substituents and indices used in the following description of the processes have the

significance given herein.
The following abbreviations are used in the present text:

AcOH = acetic acid, BOC = t-butyloxycarbonyl, Bul.i = butyilithium, CDI= 1,1-
carbonyldiimidazole, CH,Cl; = dichloromethane, DBU = 2,3,4,6,7,8,9,10-octahydro-
pyrimido[1,2-ajazepine, DCE = 1,2-dichlorocthane, DCM = dichloromethane, DIBALH =
di-i-butylaluminium hydride, DCC = N,N’-dicyclohexylcarbodiimide, DMA = N, N-
dimethylacetamide, DMAP = 4-dimethylaminopyridine, DMF = N, N-dimethylformamide,
EDCI = N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride, EtOAc =
ethylacetate, EtOH = ethanol, Et,0 = dicthylether, EGN = tricthylamine, ¢q = equivalents,
HATU = O-(7-azabenzotriazol-1-y1)-1,1,3,3-tetramethyluronium hexafluorophosphate,
HPLC = high performance liquid chromatography, HOBT = 1-hydroxybenzo-triazole,
Huenig’s base = [Pr,NEt = N-cthyl diisopropylamine, IPC= in process control, LAH =
lithium aluminium hydride, LDA = lithium diisopropylamide, LiBH, = lithium
borohydride, MeOH = methanol, NaBH;CN, sodium cyanoborohydride, NaBH4 = sodium.
borohydride, Nal = sodium iodide, Red-Al = sodium bis(2-methoxyethoxy) aluminium
hydride, RT = room temperature, TBDMSCI = t-butyldimethylsily! chloride, TFA =

triffuoroacetic acid, THF = tetrahydrofuran, quant = quantitative.
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R gtands for substituents as e.g. shown in Schemes 2a and 2h, which allow
further transformation into RS at a later stage in the synthesis

Lactam compounds ¥ (Scheme 1a) are known or can be prepared by methods
described herein or known to the man skilled in the art (see also Scheme 1b for alternative
syntheses of compounds 5 and 7); compounds 1 can be alkylated at nitrogen using a base
like sodium hydride or sodium or potassium fert-butoxide, followed by addition of an
alkylating agent of formula R'-X, wherein Y is halogen, tosylate or mesylate, in a solvent
like DMF or THF preferably in a temperature range between 0 °C and about 80 °C giving
N-alkylated lactams 2 (step a).

Reaction of lactams 2 with e.g. 4,4,4',4',5,5,5'5'~actamethyl-2,2'-hi(1,3,2-5
dioxaborolane) in solvents like dimethylsulfoxide or dioxane in the presence of potassium
acetate and catalysts like (1,1'-bis-diphenylphosphine)-ferrocene)palladium-(I1)dichloride
(1:1 complex with dichloromethane) at temperatures up to about 100 °C gives boronic
ester compounds 3 (step b). Condensation of boronic ester compounds 3 with suitable aryl
halides 4 or 6 (for possible syntheses of aryl halides 4 or 6, see Schemes 2) can be
performed using Suzuki conditions, e.g. in the presence of catalysts, such as #i-o-
tolylphosphine/palladium(I)acetate, tetrakis-(triphenylphosphine)-palladium,
bis(triphenylphosphine)palladium(il)chloride or dichloro[1,1-bis(diphenylphosphine)-
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ferrocenepalladium(IT} optionally in the form of a dichloromethane complex (1:1), and in
the presence of a base, such as aqueous or non aqueous potassium phosphate, sodium or
potassium carbonate, in a solvent, such as dimethylsulfoxide, toluene, ethanol, dioxane,
tetrahydrofuran or N N-dimethylformamide, and in an inert atmosphere such as argon or
nitrogen, in a temperature range preferably between room temperature and about 130 °C
leading to adducts 5 or 7 (steps ¢). Compounds 7 can be further transformed into
compounds of the general formula 5 by methods described in the following Schemes, the
examples or by methods well known to persons skilled in the art (step d).

Halo-nitro pryridine compounds 8 {Scheme 1b) with at least one hydrogen
substituent R” ortho to the nitro group react with 1-chloro-1-R’-methanesulffonyl-4-methyl-
benzene i solvents like THF and in the presence of a base like fert-BuOK in a
temperature range between -78 °C and room temperature to give regioisomeric sulfones 9
and 10 (step a). Treatment of sulfones 9 and 10 with a haloacetic acid ester compound in a
solvent like N, N-dimethylformamide and in the presence of a weak base as e.g. sodiuvm or
potassium carbonate preferably in a temperature range between room temperature and
about 80 °C gives acetic acid ester adducts 11 and 16 (step b). Suzuki reactions of adducts
11 and 16 with suitable heteroaryl-boronic acid derivatives under conditions as described
for step ¢ (Scheme 1a) gives adducts 12 and 17 containing acrylic ester moieties by
concomitant elimination of the 4-methyl-benzene-sulfonyl groups {step ¢). Catalytic
hydrogentation e.g. using Pd/C and AcOH in methanol at elevated temperature and with
H, pressure of about 50-200 psi gives lactam compounds 13 and 18 (step d). Treatment of
lactam compounds 13 and 18 with an alkylating agent like an alkyl or cycloalkyl halide,
alkyl or cycloalkyl tosylate or an alkyl or cycloalkyl mesylate in a solvent like THF or
N, N-dimethylformamide 1in the presence of a base like sodium or potassium hydride
preferable around 0 °C gives alkylated lactam compounds 14 and 19 (step ). Alkylated
lactam compounds 14 and 19 can be further transformed into compounds of the general
formula 15 or 20 by methods described in the following Schemes, the examples or by
methods well known to persons skilled in the art (step ).
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Scheme 1b

X is Halogen or OS0,CF,

R? stands for substituents as e.¢. shown in Schemes 2a and 2b, which allow
further transformation info RS at a later stage in the synthesis

R201 is H, halogen, aliyl, halcalkyl, cycloalkyl or halocycloaliyl
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X is Halogen or O50,CF,

Schemes 2a and 2b describe possibie syntheses of aryl halide compounds 103, 105,
116, 114, 117 and 121 which correspond to aryl halides 4 and é in Scheme 1. The terms

linker used in Scheme 2a are defined as follows:

5 Linker® = -Ou-(CRR'),(CR'R'),-(CRR') -, -NuR7-(CR'R'),-(CRYR ™), -
(CRPR"™¢ o1 -Sn(0)-(CRPR),(CRY R -(CRPR )~

Linker” = -0,-(CR'R')-(CRR) -, -NuRT-(CRPR'%),-(CRMR%),- 01 -S(O)-
(CRPR™)-(CRVR ™)

Linker® = -Op-(CR’R')y-, -NuR-(CR'R')- 01 -S,(O0)-(CR’R %),
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Compounds 161 (Scheme 2a) carrying an aliphatic Linker” react with amino
compounds 102 either per se or afier anion formation e.g. with sodium hydride in solvents
like N, N’-dimethylformamide in a temperature range between 0 °C and about 100 °C to
form adducts 103 (step a). Compounds 101 in which Linker” is absent react with amino
compounds 102 (R'® is H, alkyl, haloalkyl, cycloalkyl, halocycloalkyl, hydroxyalkyl,
alkoxyalkyl, haloalkoxyalkyl, phenylalkyl, substituted phenylalkyl, aryl, substituted aryl,
heterocycloalkyl, substituted heterocycloalkyl, heteroaryl or substituted heteroaryl) either
directly in the presence of a base like Hunig’s base in a solvent like butanol and elevated
temperature or by using Pd(0)-catalyzed anunation reactions (Buchwald-Hartwig
coupling) under an inert atmosphere such as argon or nitrogen in the presence of a
paliadium catalyst such as tris(dibenzylidencacetone)dipaliadium(0) (Pd;y{dba)s) or
patladium(IT) acetate (PA(COOCH;),), a phosphine ligand like triphenylphosphine, rac-
2,2’-bis(diphenylphosphino)}-1,1 -binaphthalene (rac-BINAP) or (R)-(-)-1-[(S)-2-
(dicyclohexylphosphino)ferrocenyl Jethyldi-fert-butylphosphine and a base such as Cs,COs
or KOtert-Bu in a solvent like toluene, ethanol or water or mixtures thereof at room
temperature or elevated temperatures, whereby heating might be achieved conventionally
or by microwave irradiation to give substituted adducts 103 in which Linker” is absent

(step a).

Compounds 101 in which Linker® is absent react with amino compounds 192 (R'® is
-S(O)RY, -S(0),0RY, -S(ORNRPRY, -C(OR', -C(OYOR'® or -C(OINR’R™) in
solvents hke I,4-dioxane, in the presence of copper (1) iodide, potassium or cesium
carbonate, and a chelating 1,2-diamino compound like N, N'-dimethylethylenediamime or
trans-I,2-diamino-hexane, at elevated temperatures, preferable with the aide of microwave
heating to give substituted adducts 283 in which Linker® is absent (step a).

Suitable reductive amination procedures as e.g. treatment of aldehydes or ketones
104 and suitable amino-moieties with NaBH(OAc); m 4 one step procedure in a solvent
like methanol preferably around room temperature or in a two step procedure by first
treatment with titanium (1V) isopropoxide in solvents like methanol or toluene preferably
at temperatures between room temperature and the reflux temperature of the solvents
followed by reaction with NaBH4 preferably between 0 °C and room temperature converts
aldehydes or ketones 104 into amino compounds 195; alternatively imines obtained after
treatment with titanium (IV) isopropoxide can be evaporated, then be re-dissolved in a
solvent like THF and being treated with a Grignard reagent R'*MgX, preferably between -
40 °C and 0 °C leading to amino compounds 105 carrying the specific R™ substituent (step
b).
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Aldehydes and ketones 106 react in Horner-Emmons reactions using e.g. reagents
like dimethyl(methoxycarbonyl)methiphosphonate, optionally carrying an additional R
substituted at the methylene group, and a base like sodium hydride in a solvent like
tetrahydrofuran preferable between about 0 °C and the reflux temperature of the solvent to
give unsaturated esters 107 (step c). Reduction of the double bond in unsaturated esters
107 can be performed e.g. by using a mixture of nickel chloride and sodiumborohydride as
reducing agents in solvents like methanol preferably between about 0 °C and room
temperature leading to ester compounds 108 (step d). Alpha mono- or di-substituted esters
109 can be synthesized from esters 188, by treatment with a base like LDA or HMDS in
solvents like tetrahydrofuran or 1,2-dimethoxyethane, followed by addition of one or
sequentially two different alkyl halides, a reaction preferably performed between -78 °C
and room temperature (step ¢). Esters 109 can be further transformed into amino
compounds 110 suitable to function as compounds 4 or 6 in Scheme 1, e.g by amide
formation with ammonia in methanol around room temperature, Hofimann rearrangement,
treatment with sodium hydroxide, and bromine in a solvent like ethanol preferably
between about 0 °C and the reflux temperature of the solvent and subsequent introduction
of R and R'° substituents (steps f, g, h) by methods known to the man skilled in the art.

Amino compounds 110 can also be obtained by hydrolysis of esters 109 to the
correspending acids followed by treatment with diphenylphosphoryl azide, TEA in a
solvent like toluene preferably at reflux and subsequent freatment with e.g. sodium
trimethylsilanoate in a sotvent like THF preferably around RT followed by subsequent
introduction of R'* and R'® substituents (steps £, g, h) by methods known to the man
skilled in the art.

Di-halogen or di-triflate substituted heteroaromatic compounds 111 (Scheme 2b)
react with unsaturated boronic acid derivatives 112 under Suzuki conditions as described in
Scheme 1, step ¢, to adducts 113 (step 1). Removal of the double bond in compounds 113
e.g. by catalytic hydrogenation, followed by additional standard synthetic modifications
transforms compounds 113 mto synthons 114 (step k).

Reaction of compounds 111 with amino compounds 115, performed under
conditions as described for the transformation of compounds 181 in which Linker® is
absent into compounds 163, is giving compounds 116 or 117 (step ). Compounds 116 can
be transformed by additional standard synthetic modifications into synthons 117 (step m).

Phenols or thiophenols 118 rcact with alcohols 119 under Mitsunobu conditions e.g.
with triphenylphosphine and di-tert-butyl-, diisopropyl-, diethyl-azodicarboxylate or di-(4-
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chlorobenzyl)azodicarboxylate as reagents in solvents like toluene, dichloromethane or
tetrahydrofuran preferably at ambient temperature to give adducts 120 or 121 (step n).
Compounds 120 can be transformed by additional modifications into synthons 121, such
modifications include oxidation at sufur to the respective sulfoxide or sulfone e.g. by using
m-chloroperbenzoic acid (step o).

Scheme 2b
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Do
R0 and B2 g.g. together with the boron atom o which they are attached form ., BH
/e

R stands for substituents, which aliow
fusther transformation inlo RP &t 4 fater stage in the synthesls

Also an embodiment of the present invention is a process to prepare a compound of
formula (I) as defined above comprising the reaction of a compound of formula (II) in the

presence of a compound of formula (111);
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wherein A', A%, AY, R', R% R, RY, R*, R and R are as defined in claimlamd wherein X is
halogen or triflate, R' and R'® are alkyl, cycloalkyl or together with the boron atom they
are attached to form together a borolanyl.

In particular in the presence of catalysts, such as tri-o-
tolylphosphine/palladium(IT)acetate, tetrakis-(triphenylphosphine)-palladium,
bis(triphenylphosphine)paltadium{Ilchioride or dichloro[1,1-bis{diphenylphosphino)-
ferrocene]palladium(Il) optionally mn the form of a dichloromethane complex (1:1), and in
the presence of a base, such as agueous or non aqueous potassium phosphate, sodium or

notagsium carbonate, in a solvent, guch as dimethvlsulfoxide, toluene, ethanol,

LELW S S R AL Sk ey SRS

dioxane,
tetrahydrofuran or N,N-dimethylformamide, and m an inert atmosphere such as argon or
nitrogen, in a temperature range particularly between room temperature and about 130 °,
wherein A, A%, A%, RL R R? RY, R, R and R are as defined in claimlamd wherein X is
halogen or triflate, R'® and R'™ are alkyl, cycloalkyl or together with the boron atom they

are attached to form together a borolanyl.

Also an object of the present mvention is & compound according to formula (1) as

described herein for use as therapeutically active substance.

Likewise an object of the present ivention is a pharmaceutical composition
comprising a compound according to formula (1) as described herein and a therapeutically

inert carrier,

The present invention also relates to the use of a compound according to formula (I)
as described herein for the treatment or prophylaxis of chronic kidney diseasc, congestive
heart fatlure, hypertension, primary aldosteronism and Cushing syndrom.,

The present invention also relates to the use of a compound according to formula (I}
as described herein for the treatment or prophylaxis of chronic kidney disease,
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The present invention also relates to the use of a compound according to formula (1)
as described herein for the treatment or prophylaxis of congestive heart failure,

The present invention also relates to the use of a compound according to formula (T}

as described herein for the treatment or prophylaxis of hypertension.

5 The present invention also relates to the use of a compound according to formula (1)
as described herein for the treatment or prophylaxis of primary aldosteronism,

A particular embodiment of the present invention is a compound according to
formula (I} as described herein for the treatment or prophylaxis of chronic kidney disease,
congestive heart failure, hypertension, primary aldosteronism and Cushing syndrom.

10 Also a particular embodiment of the present invention is a compound according to
formula (I) as described herein for the treatment or prophylaxis of chronic kidney disease,

Also a particular embodiment of the present invention is a compound according to

formula (I) as described herein for the treatment or prophylaxis of congestive heart fatlure.

Also a particular embodiment of the present invention is a compound according to

15 formula (1) as described herein for the treatment or prophylaxis of hypertension.

Also a particular embodiment of the present invention is a compound according to

formula () as described herein for the treatment or prophylaxis of primary aldosteronism.

The present invention also relates to the use of a compound according to formula (1)
as described herein for the preparation of a medicament for the treatment or prophylaxis of
20  chronic kidney discase, congestive heart failure, hypertension, primary aldosteronism and
Cushing syndrom.

Also an embodiment of the present invention is the use of a compound according to
formula (1) as described herein for the preparation of a medicament for the treatment or

prophylaxis of chronic kidney disease.

25 Also an embodiment of the present invention is the use of a compound according to
formula (I} as described herein for the preparation of a medicament for the treatment or
prophylaxis of congestive heart failure.

Also an embodiment of the present invention 1s the use of a compound according to
formula (1) as described herein for the preparation of 8 medicament for the treatment or
30 prophylaxis of hypertension.
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Also an embodiment of the present invention is the use of a compound according to
formula (1} as described herein for the preparation of a medicament for the treatment or
prophylaxis of primary aldosteromism.

Also an object of the invention is a method for the treatment or prophylaxis of
chronic kidney disease, congestive heart failure, hypertension, primary aldosteronism and
Cushing syndrom, which method comprises administering an effective amount of a

compound according to formula (1) as described herein.

Also an embodiment of the present invention 18 a method for the freatment or
prophylaxis of chronic kidney disease, which method comprises administering an effective

amount of a compound according to formula (1) as described herein.

Also an embodiment of the present invention 1s a method for the treatment or
prophylaxis of congestive heart failure, which method comprises administering an

effective amount of a compound according to formula (I) as described herein.

Also an embodiment of the present invention is a method for the treatment or
prophylaxis of hypertension, which method compriscs administering an effective amount

of a compound according to formula (I) as described herein.

Also an embodiment of the present invention is a method for the treatment or
prophylaxis of primary aldosteronism, which method comprises administering an effective
amount of a compound according to formula (I) as described herein,

formula (1) as described herein, when manufactured according to any one of the described
processes.

Assay procedures

Herein we identified the use of the (G-402 cell line as a host cell to ectopically
express (transiently or stably) enzymes of the CYP11 family. Specifically we developed
stable G-402 cells expressing ectopically human CYP1IBI, human CYP1iB2, human
CYPI1IAL, cynmolgus CYPLIBI or cynomolgus CYP11B2 enzyme activity, Importantly
the 1dentified cell line G-402 expresses co-factors (adrenodoxin and adrenodoxin
reductase) important for the activity of the CYP11 family and no relevant enzyme activity
of the CYP11 family (in comparison to H295R cells) was detected in these cells, Therefore
the (G-402 cell line s uniquely suited as a host cell for the ectopic expression of enzymes
from the CYP11 family.
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G-402 celis can be obtained from ATCC (CRL-1440) and were originally derived from a
renal lelomyoblastoma.

The expression plasmids contains the ORF for either human / cyno CYP11B1 or
CYP11B2 under the control of a suitable promoter (CMV-promoter) and a suitable
resistance marker (neomyecin). Using standard techniques the expression plasmid is
transfected into G-402 cells and these cells are then selected for expressing the given
resistance markers. Individual cell-clones are then selected and assessed for displaying the
desired enzymatic activity using 11-Deoxycorticosterone (Cyp11B2) or 11-Deoxycortisol
(Cypi1B1) as a substrate.

(G-402 cells expressing CYP11 constructs were established as described above and
maintained in McCoy's 5a Medium Modified, ATCC Catalog No. 30-2007 containing 10%
FCS and 400 pg/ml G418 (Geneticin) at 37 °C under an atmosphere of 5% C0O2/95% air.
Cellular enzyme assays were performed in DMEM/F12 medium containing 2.5 % charcoal
treated FCS and appropriate concentration of substrate (0.3-10 uM 11-
Deoxycorticosterone, 11-Deoxycortisol or Corticosterone). For assaying enzymatic
activity, cells were plated onto 96 well plates and incubated for 16h. An aliquot of the
supernatant is then transferred and analyzed for the concentration of the expected product
(Aldosterone for CYP11B2; Cortisol for CYP11B1). The concentrations of these steroids
can be determined using HTRE assays from CisBio analyzing either Aldosterone or
Cortisol

Inhibition of the release of produced steroids can be used as a measure of the
respective enzyme inhibition by test compounds added during the cellular enzyme assay.
The dose dependent inhibition of enzymatic activity by a compound is calculated by
means of plotting added inhibitor concentrations (x-axes) vs. measured steroid/product
level (y-axes). The inhibition is then calculated by fitting the following 4-parameter
sigmoidal function (Morgan-Mercer-Flodin (MMF) model) to the raw data points using
the least squares method:

. AR+ %
B+z®

wherein, A 1s the maximum y value, B is the EC50 factor determined using XLFit, C is the
minimum y value and D is the slope value.
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The maximum value A corresponds to the amount of steroid produced in the absence

of an inhibitor, the value C corresponds to the amount of steroid detected when the enzyme
18 fully inhibited.

EC50 values for compounds claimed herein were tested with the G402-based assay

gystem described. Cyp11B2 enzyme activity was tested in presence of 1 uM

Deoxycorticosterone and variable amounts of inhibitors; Cypl1B1 enzyme activity was

tested m presence of 1 uM Deoxycortisol and variable amounts of inhibitors.

EC50 ECS5) ECS0 ECS50
human human human human
Example CYP1iB2 CYP1iBI1 Example CYP11B2 CYP11B1
pM pM JTI\7 | uivE
1 0.170 370 i4 0.308 1.57
2 0.430 >3 15 0.019 1.20
3 0.715 >3 16 0.011 0.86
4 0.011 0.35 17 4.645 >10
5 0.019 1.08 18 0.038 0.75
6 0.098 3.34 19 0.023 0.80
7 0.056 0.57 20 0.0603 0.02
8 0.049 2.33 21 0.021 0.26
9 0.829 >10 22 0.025 0.10
16 0.020 0.17 23 0.032 0.39
11 0.076 0.41 24 0.007 0.22
12 0.002 0.05 25 0.005 0.11
13 0319 17.89 26 0.018 0.57




WO 2013/037779 PCT/EP2012/067744
-63 -
EC50 ECS0 ECS0 EC50
human human human human
Example | CyP11B2 | CYP11B1 Example | CypiiBz | CYPIIB!
uM uM uM uM

27 0.007 0.27 45 0.087 0.863
28 0.121 0.78 46 0.005 0.298
29 0.260 5.56 47 0.003 0.061
30 0.170 10.22 48 0.049 0.392
31 0.172 >3 49 0.271 1.003
32 1.293 >10 50 0.003 0.024
33 1.256 >10 51 0.032 1872
34 0.416 29.22 52 0.030 0.139
35 0.325 >10 53 0.008 0.453
36 0.071 2.57 54 n.d. 3.855
37 0.044 1.59 55 0.682 11.133
38 0.081 1.50 56 0.040 0.587
39 0.010 0.12 57 0.026 0.393
40 0.015 6.75 59 0.033 0.7 0'
41 0.067 5.56 60 0.685 n.d.
42 0.028 0.16 61 0.508 20.108
43 0.040 1.56 62 0.177 8.543
44 0.005 0.568 63 0.731 15.994




WO 2013/037779 PCT/EP2012/067744
64 -
EC50 EC50 ECS0 EC50
human human human human
Example CYP1iB2 CYP11B1 Example CYP11B2 CYPiiB1
uh nil uM uM

64 0.423 12.328 82 0.008 0.020
68 0.315 13.084 83 0.009 0.046
66 0.710 n.d. 84 0.034 0.526
67 0.160 7.675 85 0.003 0.048
68 0.350 33.719 86 0.004 0.108
69 0.411 3.492 87 0.017 1.066
70 0.202 15.608 88 0.001 0.013
71 0.081 2.497 89 0.014 0.276
72 0.007 0.101 %0 0.011 1.497
73 0.017 0.575 91 0.043 3.068
74 0.286 n.d. 92 0.016 0.632
78 0.008 0.509 93 0.023 0.613
76 0.023 0.452 94 0.023 1.336
77 0.042 0.223 95 0.017 1.781
78 0.121 1.145 %6 0.022 1.676
79 0.035 0.302 97 0.006 0.111
80 0.043 0.493 o8 0.011 0.360
81 0.172 4.635 99 0.035 1.117
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human human human human
Example | Cyp11B2 | CYP11BI Example | CyP11B2 | CYPiIB1
uM uM uM uM
100 0.007 0.140 118 0.004 0.682
101 0.002 0.179 119 0.006 0.075
102 0.014 1.441 120 0.000 0.008
103 0.015 2.927 121 0.019 1.371
104 0.010 0.094 122 0.009 0.535
105 0.086 2.581 123 0.062 2.917
106 0.020 2.683 124 0.005 0.138
107 0.002 0.044 125 0.003 0.154
108 0.032 1.110 126 0.007 0.642
109 0.078 0.712 127 0.012 0.400
110 0.006 0.187 128 0.119 2.286
111 0.004 0.081 129 0.030 0.613
112 0.006 0.151 130 0.162 10.483
113 0.075 1.575 131 0.003 0.440
114 0.008 0.142 132 0.029 4.800
115 0.001 0.014 133 0.010 0.837
116 0.003 0.081 134 0.003 0.094
117 0.008 0.121 135 0.006 0.163
]
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EC50 EC50 EC50 EC50
haman human human human
Example | Cyp11B2 | CYPI11BI Example | CyPi1B2 | CYP11BI
uM uM uM nM

136 0.047 2433 159 0.180 7.933
137 0.006 0.872 160 0.113 0.716
138 0.003 0.267 161 0.001 0.008
139 0.018 0.455 162 0.062 2.853
140 0.114 6.646 163 0.061 2.387
141 0.836 19.889 164 0.009 0.207
142 0.003 0.380 165 0.013 0.494
143 0.009 0.051 166 0.022 1.206
144 0.004 0.460 167 0.018 0.898
145 0.175 3.779 168 0.014 0.273
151 0.005 0.090 169 0.035 0.850
152 0.154 4.752 176 0.015 0.699
153 0.375 11.100 171 0.009 0.420
154 0.114 1.427 172 0.001 0.069
155 0.047 0.589 173 0.031 0.800
156 0.155 1.374 174 0.033 1.225
157 0.463 3.256 175 0.007 0.688
158 0.239 6.429 176 0.128 n.d.
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EC50 EC50 EC50 EC50
hwman human human hueman
Example | CYP11B2 | CYP11BI Example | Cypi11B2 | CYPiIB1
uM uM uM pM

177 0.117 8.464 195 0.001 0.056
178 0.010 0.535 196 0.008 0.514
179 0.012 0.169 197 0.004 0.062
180 0.033 1.891 198 0.007 0.188
181 0.025 2.320 199 0.003 0.028
182 0.006 0.302 200 0.001 0.031
183 0.004 0.268 201 0.024 0.436
184 0.227 9.741 202 0.013 0.170
185 0.633 9.289 203 0.083 4.957
186 0.011 0.199 204 0.020 2.237
187 0.027 0.705 205 0.097 4.025
188 0.014 0.572 206 0.010 0.237
189 0.002 0.093 207 0.044 2.543
1960 0.007 0.442 208 0.059 4.202
191 0.010 0.777 269 0.162 7.544
192 0.029 1.981 216 0.030 1.344
193 0.022 1.009 211 0.005 0.119
194 0.041 1.704 212 0.051 4.834




WO 2013/637779 PCT/EP2Z012/367744
- 68 -
ECS0 EC50 EC50 EC50
human human human human
Example CYP11B2 CYP11B1 Example CYP11B2 | CYPIIBI1
nM uM nM uM
213 0.041 0.834 233 0.013 0.219
214 0.030 0.104 234 0.027 2.258
216 0.042 0.879 235 0.109 4.662
217 0.629 1.256 236 0.003 0.077
218 0.029 1.196 237 0.008 0.143
219 6.012 0.557 238 0.005 0.513
220 0.002 0.040 239 0.021 0.401
222 0.004 1.008 240 0.250 15.012
223 0.036 2.855 241 0.007 0.251
224 0.006 0.173 242 0.100 3.686
225 0.006 0.691 243 0.001 0.026
226 0.011 1.767 244 0.002 0.075
227 0.004 0.157 248 0.001 0.072
228 0.009 0.356 246 0.013 4.723
229 0.010 0.656 247 0.005 0.069
230 0.001 0.007 248 0.000 0.007
231 0.019 0.802 249 0.014 0.261
232 0.001 0.016 250 0.035 1.247
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EC50 EC50 ECS50 ECS0
human human human human
Example | Cyp1iB2 | CYP1IB1 Example = Cyp1iB2 | CYP1IB1
pM M M uM
251 0.001 0.006 260 0.000 0.001
252 0.026 0.468 261 0.062 1.222
253 0.193 4.475 262 0.084 1.817
254 0.001 0.049 263 3,101 nd.
255 0.013 1.325 264 0.024 2.921
256 0.008 0.158 265 0.009 0.623
257 0.022 0.679 266 0.034 0.623
258 0.013 0.291 267 0.001 0.236
259 0.001 0.154

Compounds of formula (I} and their pharmaceutically acceptable salts or esters
thereof as described herein have ECso (CYP11B2}) values between 0.000001 uM and 1000
uM, particular compounds have ECsq (CYP11B2) values between 0.00005 uM and 500
uM, further particular compounds have ECsq (CYP11B2) values between 0.0005 uM and 5
uM. These resulis have been obtained by using the described enzymatic assay.

The compounds of formula (T} and their pharmaceutically acceptable salts can be
used as medicaments {(¢.g. in the form of pharmaceutical preparations). The
pharmaceutical preparations can be administered internally, such as orally (e.g. in the form
of tablets, coated tablets, dragées, hard and soft gelatin capsules, sclutions, emulsions or
suspensions), nasally {e.g. in the form of nasal sprays) or rectally {e.g. in the form of
suppositories). However, the administration can also be effected parentaily, such as

itramuscularly or intravenously (e.g. in the form of injection solutions).
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The compounds of formula (I) and their pharmaceutically acceptable salts can be
processed with pharmaceutically inert, inorganic or organic adjuvants for the production of
tablets, coated tablets, dragées and hard gelatin capsules. Lactose, corn starch or
derivatives thereof, talc, stearic acid or its salts etc. can be used, for example, as such

adjuvants for tablets, dragées and hard gelatin capsules.

Suitable adjuvants for soft gelatin capsules, are, for example, vegetable oils, waxes,
fats, semi-solid substances and liquid polyols, etc.

Suitable adjuvants for the production of solutions and syrups are, for example, water,

polyols, saccharose, invert sugar, ghicose, etc.

Suitable adjuvants for injection solutions are, for example, water, alcohols, polyols,
glycerol, vegetable oils, ete.

Suitable adjuvants for suppositories arc, for example, natural or hardened oils,
waxes, fats, semi-solid or liquid polyols, ete.

Moreover, the pharmaceutical preparations can contain preservatives, solubilizers,
viscosity-increasing substances, stabilizers, wetting agents, emulsifiers, sweeteners,
colorants, flavorants, salts for varying the osmotic pressure, buffers, masking agents or
antioxidants. They can also contain still other therapeutically valuable substances.

The dosage can vary in wide limits and will, of course, be fitted to the individual
requiremeitts in each particular case. In general, in the case of oral administration a daily
dosage of about 0.1 mg to 20 mg per kg body weight, preferably about 0.5 mg to 4 mg per
ke body weight (e.g. about 300 mg per person), divided into preferably 1-3 individual
doses, which can consist, for example, of the same amounts, should be appropriate. It will,
however, be clear that the upper limit given herein can be exceeded when this 18 shown to
be indicated.

In accordance with the invention, the compounds of formula (I} or their
pharmaceutically acceptable salts and esters can be used for the treatment or prophylaxis
of aldosterone mediated discases.

The compounds of formula (I} or their pharmaceutically acceptable salts and esters
herein display also variable inhibition of CYPL1B1. These compounds may be used for the
inhibition of CYP11Bl in combination with variable inhibition of CYP11B2. Such
compounds may be used for treatment or prophylaxis of conditions displaying excessive

cortisol production/levels or both excessive cortisol and aldosterone levels (for ex,
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Cushing syndrome, burn trauma patients, depression, post-traumatic stress disorders,
chronic stress, corticotrophic adenomas, Morbus Cushing).

In accordance with the invention, the compounds of formula (1) or their
pharmaceutically acceptable salts and esters can be used for the treatment or prophylaxis
of cardiovascular conditions (including hypertension and heart failure), renal conditions,
liver conditions, vascular conditions, inflammatory conditions, pain, retinopathy,
neuropathy (such as peripheral neuropathy), insulinopathy, edema, endothelial
dysfunction, baroreceptor dysfunction; fibrotic discases, depression and the like.

Cardiovascular conditions inctude congestive heart failure, coronary heart disease,
arrhythmia, arterial fibrillation, cardiac lesions, decreased ¢jection fraction, diastolic and
systolic heart dysfunction, fibrinoid necrosis of coronary arteries, heart failure,
hypertrophic cardiomyopathy, impaired arterial compliance, impaired diastolic filling,
ischemia, left ventricular hypertrophy, myocardial and vascular fibrosis, myocardial
infarction, myocardial necrotic lesions, myocardial necrotic lesions cardiac arrhythmias,

prevention of sudden cardiac death, restenosis, stroke, vascular damage.

Renal conditions include acute and chronic renal failure, end-stage renal discase,
decreased creatinine clearance, decreased glomerular filtration rate, diabetic nephropathy,
expansion of reticulated mesangial matrix with or without significant hypercellularity,
focal thrombosis of glomerular capillaries, global fibrinoid necrosis, glomerulosclerosis,
1schemic lesions, malignant nephrosclerosis (such as ischemic retraction,
microalbuminuria, nephropathy, proteinuria, reduced renal blood flow, renal arteriopathy,
swelling and proliferation of intracapillary (endothelial and mesangial) and/or

extracapillary cells (crescents).

Liver conditions include, but are not Emited to, fiver cirrhosis, liver ascites, hepatic
congestion, nonalcoholic steatohepatitis and the like.

Vascular conditions include, but are not limited to, thrombotic vascular disease (such
as mural fibrinoid necrosis, extravasation and fragmentation of red blood cells, and
fuminal and/or mural thrombosis), proliferative arteriopathy (such as swollen myointimal
cells surrounded by mucinous extracellular matrix and nodular thickening),
atherosclerosis, decreased vascular compliance (such as stiffness, reduced ventricular

comphiance and reduced vascular compliance), endothelial dystfunction, and the like.
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Inflammatory conditions include, but are not limited to, arthritis (for example,
osteoarthritis), inflammatory airways diseases (for example, chronic obstructive
pulmonary disease (COPD)), and the like.

Pain includes, but is not limited to, acute pain, chronic pain (for example, arthralgia),
5 and the like.

Edema includes, but is not imited to, peripheral tissue edema, hepatic congestion,

splenic congestion, liver ascites, respiratory or lung congestion, and the like,

Insulinopathies inciude, but are not Hmited to, insulin resistance, Type 1 diabetes
mellitus, Type I diabetes mellitus, glucose sensitivity, pre-diabetic state, syndrome X, and
10 the like.

Fibrotic diseases include, but are not limited to myocardial and intrarenal fibrosis,
renal interstitial fibrosis and liver fibrosis.

Furthermore, the compounds of formula (I} or their pharmaceutically acceptable salts
and esters as described herein can also be used for the treatment or prophylaxis of
15 cardiovascular condition selected from the group consisting of hypertension, heart failure
(particularly heart failure post myocardial infarction), left ventricular hypertrophy, and
stroke.

In another embodiment, the cardiovascular condition is hypertension.
In another embodiment, the cardiovascular condition is heart failure.

20 In another embodiment, the cardiovascular condition is left ventricular hypertrophy.
In another embodiment, the cardiovascular condition is stroke.

In another embodiment, the compounds of formula (I) or their pharmaceutically
acceptable salts and esters can be used for the treatment or prophylaxis renal condition.

In another embodiment, the renal condition is nephropathy.

25 In another embodiment, the compounds of formula (1) or their pharmaceutically
acceptable salts and esters can be used for the treatment or prophylaxis Type I diabetes
meillitus
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In another embodiment, the compounds of formula (I) or their pharmaceutically
acceptable salts and csters can be used for the treatment or prophylaxis Type I diabetes

mellitus

The invention is illustrated heremafter by Examples, which have no limiting

character.

In case the preparative examples are obtained as a mixture of enantiomers, the pure
enantiomers can be separated by methods described herein or by methods known to the
man skilled in the art, such as e.g. chiral chromatography or crystallization.
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Examples

All examples and intermediates were prepared under argon atmosphere if not specified
otherwise.

Intermediate A-1

1-Methyi-6-(4,4,5,5-tetramethyi-{1,3,2]dioxaborolan-2-yl)-3,4-dihydro- 1 H-quinolin-2-

one
T
Ovg

l
O

[A] 6-Bromo-1-methvl-3.4-dihvdro-1H-quinolin-2-one

oy
Br

To a solution of 6-bromo-3,4-dihydroquinelin-2(1H}-one (5 g, 22.1 mmol) in DMF (100
mL) cooled to 0°C was added potassium rerr~butoxide (4.96 g, 44.2 mmol) portionwise

and the reaction mixture was stirred at 0 °C for 15 min. Then, methyl iodide (4.08 g, 28.8
mmol) was added and the reaction mixture allowed to warm up to room temperature and
stirring was continued over night. More Mel (1.25 g, 8.86 mmol) was added and the
reaction mixture was heated to 40 °C until completion of the reaction. The mixture was
diluted with EtOAc, poured into 100 mL of 1M HCI and the agueous phase was extracted
with EtOAc (2 x 200 mL). Combined organics were washed with brine, dried over
NaySOy, filtered and evaporated to dryness. The residue was purified by silica gel flash
chromatography eluting with a 0 to 30% EtOAc-heptane gradient to give the title
compound (4.23 g, 80 %) as an off white solid. MS: 240.0, 242.1 (M+H").

[B] 1-Methvyl-6-(4.4,5.5-tetramethyl-[ }.3,21dioxaborolan-2-v1)-3.4-dihvdro- L H-quinolin-2-
one
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[
O

A flask was charged with 6-bromo-1-methyl-3,4-dihydro-1#-quinolin-2-one (3 g, 12.5
mmol), 4,4,4.,4',5,5,5,5"-octamethyl-2,2"-5i(1,3,2-dioxaborolanc) (3.81 g, 15.0 mmol),
potassium acetate (3.68 g, 37.5 mmol) and dioxane (48 mL). The mixture was purged with
Ar, then dichloro[1,1-bis(diphenylphosphino)-ferrocene]palladium(Il) dichloromethane
complex (1:1) [PdCL(DPPF)-CH,Cl, adduct} (457 mg, 0.625 mmol) was added and the
resulting mixture was heated to 80 °C over night. The reaction mixture was diluted with
EtOAc, filtered through Dicalite and washed with EtOAc (2 x 150 mL). The resulting
filtrate was washed with brine, dried over Na;SQOy, filtered and evaporated to dryness. The
residue was purified by silica gel flash chromatography eluting with a 0 to 40% EtOAc-
heptane gradient to give the title compound (2.63 g, 73 %) as an off white solid. MS:
288.0 (M.

Intermediate A-2

6-(5-Amino-pyridin-3-vi)-1-methyl-3,4-dihydro-1 H-guinolin-2-one hydrochloride
OYN
X NH,
1 P HCI
N
FA] 2.2-Dimethyl-N-[5-(1-methyl-2-ox0-1,2.3.4-tetrahvdro-qumolin-6-yl-pyvridin-3-vil-
propionamide

!
O N
H
%N%
N/ O




10

15

20

WO 2013/037779 PCT/EP2012/067744

276 -

A microwave vial was charged with N-(5-bromopyridin-3-yDpivalamide (0.2 g, 0.778
mmol), 1-methyl-6-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-3,4-dihydro-14-
quinolin-2-one (intermediate A-1) (0.246 g, 0.856 mmol) and DMF (4 mL). The reaction
mixture was purged with Argon; then, bis(triphenylphosphine)palladium(Il)chloride
{0.055 g, 0.078 mumol), followed by IN aqueous Na;COs solution (2.33 mi., 2.33 mmol)
were added and the reaction was heated in the microwave at 120 °C for 5 min. The
reaction mixture was diluted with EtOAc, filtered through Dicalite and washed with
EtOAc (2 x 20 mL). The resulting filtrate was washed with brine, dried over NaSQy,
filtered and evaporated to dryness. The residuc was purified by silica gel flash
chromatography eluting with a 0 to 5% MeOH-DCM gradient to give the title compound
(0.195 g, 74 %) as a white solid. MS: 338.2 (M+H"),

[B1 6-(5-Amino-pyridin-3-vi)- -methvi-3.4-dihvdro-1 H-guinolin-2-one hydrochloride

O N

NH,

iLN/) HCl

A suspension of 2,2-dimethyl-N-{ 5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yl)-
pyridin-3-yl]-propionamide (0.195 g, 0.578 mmol) in IN aqueous HCL (5.78 mlL.) was
heated to 90 °C over might. The reaction mixture was evaporated to dryness and the
resulting solid material was triturated in MeOH, filtered off and further dried in a the high
vacuum to give the title compound (0. 115 g, 69 %) as an off white solid as the HCI salt.
MS: 254.1 (M+H).

Intermediate A-3

6-{5-[(S)=2-(tert-Butyl-dimethyl-silanyloxymethyl)-pyrrolidin-1-yl}-pyridin-3-y1}-1-
methyl-3.4-dihydro-1H4-guinolin-2-one
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[A] (8)-2-{tert-Butyl-dimethvl-silanyloxymethyD)-pvrrolidine

HN

ke

To a solution of (S)-pyrrolidin-2-yl-methanol (0.69 g, 6.82 mmol) in DCM (3 mL) cooled
to 0 °C was added TEA (1.38 g, 13.6 mmol) followed by TBDMS-CI (1.03 g, 6.82 mmol)
in DCM (3 mL). The reaction mixture was then stirred at room temperature over night and
poured mto NH4C1 (20 mL). The aqueous layer was extracted with DCM (2 x 50 mL).

Combined organics were washed with brine, dried over Na; SOy, filtered and evaporated to

dryness to give the title compound (1.11 g, 76%) as a yellow oil. MS: 216.2 (M+H").

[B] 3-Bromo-3-1(S)-2-(tert-butyl-dimethyl-silanyloxymethy-pyrrolidin-1-yl]-pyridine

s
0
N {
SE/
7 7(

To a solution of (S)-2-((tert-butyldimethylsilyloxy)methylpyrrotidine (0.455 g, 2.11
mmol) in toluene (20 mL) were added #ris(dibenzylidencacetone)dipalladium(0)
(Pdy(dba)s) (0.039 g, 0.042 mmol) and rac-2,2°-bis(diphenyiphosphino)-1,1°-
binaphthalene (rac-BINAP) (0.066 g, 0.106 mmol). The solution was purged with Argon
and heated to 85 °C for 10 min. After cooling to room temperature, sodium ferf-butoxide
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(0.406 g, 4.22 mmol) and 3,5-dibromopyridine (0.5 g, 2.11 mmol) were added and the
reaction mixture was then heated to 85 °C over night. The mixture was poured mto sat.
NH4C1 (20 mL) and the aqueous layer was extracted with DCM (2 x 25 mL). Combined
organics were washed with brine, dried over Na,SQy, filtered and evaporated to dryness.
The residue was purified by silica gel flash chromatography eluting with a 0 to 5% MeOH-
DCM gradient to give the title compound (0.412 g, 53 %) as a yellow oil. MS: 371.0,
372.9 (M+H").

[C1 6-{5-[{S)-2-(tert-Butyl-dimethyl-silanvioxymethyvl-pyvirolidin-1-yli-pvridin-3-vi}-1-
methyi-3.4-dihydro-1 H-quinolin-2-one

l
O N
tj@r\y Q
N ]

/
S~

7

A microwave vial was charged with 3-bromo-5-[(5)-2-(tert-butyl-dimethyl-
silanyloxymethyl)~pyrrolidin-1-yl]-pyridine (0.091 g, 0.245 mmol), 1-methy!-6-(4,4,5,5-
tetramethyl-[1,3,2}dioxaborolan-2-y1)-3,4-dihydre-1 H-quinolin-2-one (intermediate A-1,
0.077 g, 0.270 mmol) and DMF (1.5 mL). The reaction mixture was purged with Argon;
then, bis(triphenyiphosphine)palladium(Ilchloride (0.017 g, 0.025 mmol}, followed by a
IN NayCO; aqueous solution (0.980 mL, 0.980 mmol) were added and the reaction
mixture was heated in the microwave at 120 °C for 30 min. The reaction mixture was
diluted with EtOAc, poured into aq. NaHCO; (10 mL) and the aqueous layer was extracted
with EtOAc (2 x 40 mL). Combined organics were washed with brine, dried over Na;SOy4,
filtered and evaporated. The residue was purified by silica gel flash chromatography
eluting with a 0 to 5% McOH-DCM gradient to give the title compound (0.1 g, 90%) as a
white solid. MS: 452.1 (M+H").

Intermediate A-4

6-{5-|[(R)-2-(terr-Butyl-dimethyl-silanyloxymethyl}-pyrrolidin-1-yl]-pyridin-3-y1}-1-
methyl-3,4-dihydro-11{-quinolin-2-one
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[A] (R)-2-{tert-Butyi-dimethvl-silanvioxymethvD-nvrrolidine

=
=
/““"Q

e

/
i7(
In analogy to the procedure described for the preparation of intermediate A-3 {A], (R)-

5 pyrrolidin-2-yl-methanol was reacted with TBDMS-Cl in the presence of TEA to give the
title compound as a yellow oil. MS: 216.3 (M+H").

[B} 3-Bromo-3-[(R)-2-(fert-butyl-dimethyi-silanvloxymethy-pyrrolidin- 1 -ylj-pyridine

Br i\D

N
= ~
N N

/

A

In analogy to the procedure described for the preparation of intermediate A-3 [B], (R)-2-

10 (tert-butyl-dimethyl-silanyloxymethyl)-pyrrolidine was reacted with 3,5-dibromopyridine
in the presence of Pdy(dba)s, rac-BINAP and sodium fert-butoxide to give the title
compound as a yellow oil. MS: 371.0, 372.9 (M+H").

S
/

[C1 6-{5-[(R)-2-(tert-Butyl-dimethyl-silanyloxymethyl-nyrrolidin-1-vi]-pyridin-3-yl}-1-
methvl-3.4-dihvdro-1H-quinolin-2-one
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In analogy to the procedure described for the preparation of intermediate A-3 [C], 1-
methyl-6-(4,4,5, 5-tetramethyl-[ 1,3,2 Jdioxaborolan-2-y1)-3,4-dihydro-1 H-quinolin-2-one
{intermediate A-1) has been coupled to 3-bromo-5-[(R)-2-(tert-butyl-dimethyl-
silanyloxymethyl)-pyrrolidin-1-yl}-pyridine to give the title compound as a white solid.
MS: 452.1 (MH+H").

Intermediate A-S

3-Bromo-5-((5)-2-11,2,4}triazel- i -vimethyl-pyrrelidin-1-vi)-pyridine

penon

[A] [(8)-1-(5-Bromo-pyridin-3-yD»-pyrrolidin-2-v1]-methanol

Br\ﬁ/h?

P

N OH

To a solution of 3-bromo-5-[(S)-2-(fert-butyi-dimethyl-silanyloxymethyl)-pyrrolidin-1-yl1j-

pyridine (intermediate A-3 [B], 0.1 g, 0.269 mmol) in MeOH (2 mL) was added 4M HCI
in dioxane (0.202 mi., 0.808 mmol) and the reaction mixture was stirred at room

temperature for 1h. The mixture was evaporated to dryness, the residue diluted with DCM,
poured into ag. NaHCOs (10 mL) and extracted with DCM (25 mL). The organic layer
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was dried over Na,SO, filtered and evaporated to give the title compound (0.060 g, 87 %)
as a yellow oil, MS: 257.0, 259.0 (M+H™).

(B 3-Bromo-5-{(8)-2-chloromethvl-pvrrolidin-1-vh-pyridine

B r\(j/ NQ
N/ C

To a solution of (S)-(1-(5-bromopyridin-3-ylpyrrolidin-2-ylymethanol (0.060 g, 0.233
mmol) in DCM (1 mL) cooled to 0 °C was added thionyi chloride (0.112 g, 0.932 mmol)

dropwise. The reaction mixture was stirred at this temperature for 30 min and then allowed

to warm up to room temperature and stirring was continued over night. The mixture was
diluted with DCM, poured into aq. NaHCO; (10 mL) and the aqueous layer was extracted
with DCM (2 x 20 mL). Combined organics were washed with brine, dried over NaySQOy,
filtered and evaporated to dryness to give the title compound (0.055 g, 86 %) as an orange
oil. MS:275.0,277.0 (M+H").

[C] 3-Bromo-5-((S)-2-{1.2 . 4]triazol-1-ylmethyl-pyrrolidin-1-yl)-pyridine

BrUQ
N/ N\/*\N
Nﬁ

To a solution of NaH (0.011 g, 0.272 mmol) in DMF (1 ml) was added 1/-1,2,4-trlazole
(0.016 g, 0.236 mmol) and the reaction mixture was stirred at room temperature for 30

min. Then, 3-bromo-5-((S$)-2-chloromethyl-pyrrolidin-1-yh)-pyridine (0.05 g, 0.181 mmol)
in DMF (0.5 mL) was added to the reaction mixture which was heated to 80 °C over night.
The mixture was diluted with DCM, poured into aq. NaHCO; (5 mL) and the aqueous
layer was extracted with DCM (2 x 10 mL). Combined organics were dried over Na;SQy,
filtered and evaporated to dryness to give the title compound (0.04 g, 72 %) as a vellow
oil. MS: 308.0, 310.0 (M+H").

Intermediate A-6
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3-Bromo-5-((5)-2-methoxymethyl-pyrrolidin-1-yI}-pyridine

|
N7 O\

In analogy to the procedure described for the preparation of intermediate A-3 [B], (8)-2-
methoxymethyl-pyrrolidine was reacted with 3,5-dibromopyridine in the presence of
Pdy{dba)s, rac-BINAP and sodium fert-butoxide to give the title compound as a yellow oil.
MS: 271.1, 273.1 (M+H").

Intermediate A-7

[2-(5-Bromo-pyridin-3-yloxy)-ethyl]-carbamic acid rerf-butyl ester

To a solution of 5-bromopyridin-3-01{0.5 g, 2.87 mmo!) in THF (30 mL) cooled to § °C
were added triphenylphosphine (0.829 g, 3.16 mmol) and tert-butyl 2-
hydroxyethylcarbamate (0.51 g, 3.16 mmol) in THF {5 mL) followed by di-(4-
chlorobenzyl)azodicarboxylate (1.16 g, 3.16 mmol), added portionwise, and the reaction
mixture was then stirred at room temperature over night. The mixture was diluted with
EtOAc, poured into aq. NaHCOs (50 ml.) and the aqueous fayer was extracted with EtOAc
{2 x 100 mL). Combined organics were washed with brine, dried over Na;SO,, filtered and
evaporated. The residue was taken up in diethyl ether (50 mL) and lefi to stand in the
fridge for 2h. After this time, the solid precipitate was filtered off and the resulting filtrate
evaporated to dryness. The residue was purified by silica gel flash chromatography eluting
with a 0 to 30% EtOAc-heptane gradient to give the title compound (0.57 g, 63%) asa
white solid. MS: 317.0 and 319.0 (M+H").

Intermediate A-8
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Benzyl-(5-bromo-pyridin-3-yl)-amine

In analogy to the procedure described for the preparation of intermediate A-3 [B],
benzylamine was reacted with 3,5-dibromopyridine in the presence of Pdy(dba)s, rac-
BINAFP and sodium zer-butoxide to give the title compound as a yellow solid. MS: 262.9,
264.9 (M+H"),

Intermediate A-9

{5)-1-(5-Bromo-pyridin-3-yl)-5-hydroxvinethyvl-pyrrelidin-2-one

O\“\T”‘
Br ] X N
N OH

In a sealed tube, 3,5-dibromopyridine (0.5 g, 2.11 mmol) was combined with (S)-5-
(hydroxymethyhpyrrolidin-2-one (0.243 g, 2.11 mmol), copper (1) iodide (0.040 g, 0.021
mmol), potassium carbonate (0.583 g, 4.22 mmol) and NN -dimethylethylenediamine
(0.037g, 0.042 mmol) in 1,4-dioxanc (20 mL). The reaction mixture was heated to 110 °C
over night. The mixture was cooled to room temperature, filtered through Dicalite and
washed with DCM. The residuc was purified by silica gel flash chromatography eluting
with a 0 to 10% MeOH-DCM gradient to give the title compound (0.140 g, 25 %) as a
tight yvellow oil. MS: 271.1, 273.1 (M+H").

Intermediate A-18

1-(5-Brome-pyridin-3-yl)-pyrrolidin-2-one
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In analogy to the procedure described for the preparation of intermediate A-9, pyrrolidin-
2-one has been coupled to 3,5-dibromopyridine to yield the title compound as a light
yellow solid. MS: 241.0, 243.0 (M+H ).

Intermediate A-11

Ethanesulfonic acid (5-bromo-pyridin-3-yimethyi-amide

o,.,0

N

Br N N/S\/
| H
pZ

N

A flask was charged with 5-bromonicotinaldehyde (2.55 g, 13.7 mmol),
cthanesulfonamide (2.99 g, 27.4 mmol) and toluene (250 mL), then titanium isopropoxide
(5.84 g, 20.6 mmol) was added dropwise. The reaction mixture was heated to 115 °C over
night and then concentrated in vacuo. The residue was taken up in DCM (200 mL) and
MeOH (200 mL) and NaBHj, (1.04 g, 27.4 mmol) was added portionwise at 0 °C. The
reaction mixture was stirred at 0 °C for 30 min and then poured into water (100 mL) and
the resulting suspension was filtered through a pad of Dicalite and washed with DCM (3 x
100 mL). The aqueous layer was separated and extracted with DCM (2 x 200 mL).
Combined organics were dried over NapSQy, filtered and preadsorbed on silica gel. The
residue wag purified by silica get flash chromatography eluting with a 0 to 5% McOH-
DCM gradient to give the title compound (3.01 g, 79%) as an orange solid. MS: 279.0,
281.0 (M+H").

intermediate A-12

1-(5-Bromo-pyridin-3-ylmethyl)-pyrrolidin-2-one
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[A] 3-Bromo-5-chloromethvl-pyridine

Br

|

~ Cl

~
N

To a solution of (5-bromopyridin-3-ylmethanol (3 g, 16.0 mmol) in DCM (15 mL) cooled
to 0 °C was added thionylchloride (7.59 g, 63.8 mmol) dropwise and the reaction mixture
was stirred at room temperature over night. The mixture was poured onto ice/water (20
mL}, basified with NaOH conc. (8 mL} and extracted with EtOAc (2 x 30 mL). Combined
organics were dried over Na,SQy, filtered and evaporated to dryness. The residue was
purified by silica gel flagsh chromatography eluting with a 0 to 40% EtOAc-Heptane
gradient to give the title compound (3.08 g, 93 %) as a white solid. MS: 206.0, 207.9
(M+H").

[B] 1-{5-Bromo-pyridin-3-yvlmethyl}-nyrrolidin-2-one

O

To a suspension of sodium hydride (60% in mineral oil, 0.044 g, 1.09 mmol) in DMF (2
ml) was added pyrrolidin-2-one (0.081 g, 0.945 mmol) and the reaction mixture was
stirred at room temperature for 20 min. Then, 3-bromo-5-chloromethyl-pyridine (0.15 g,
0.727 mmol) was added and the resulting suspension was heated at 60 °C over night. The
mixture was quenched with water (2 mL) and extracted with EtOAc (2 x 10 mL).
Combined organics were dried over Na;SQOy, filtered and concentrated in vacuo. The
residue was purified by silica gel flash chromatography eluting with a 0 to 5% MeOH-
DCM gradient to give the title compound (0.217 g, 87 %) as a white solid. MS; 251.1,
257.1 (M+HY).

intermediate A-13
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1-{5-Bromo-pyridin-3-ylmethyl)-piperidin-2-one

O
Br

X
~
N

In analogy to the procedure described for the preparation of intermediates A-12 [B],
piperidin-2-one was reacted with 3-bromo-5-chloromethyl-pyridine (intermediate A-12
[A]) in the presence of NaH to give the title compound as a colorless oil. MS: 269.2,
271.2 (M+H™).

Intermediate A-14

4-(5-Bromo-pyridin-3-ylmethyl)-thiomorpheline 1,1-dioxide
Br I s N /\
p K/Sﬁo
N \!
O
In analogy to the procedure described for the preparation of intermediates A-12 [B],
thiomorpholine 1,1-dioxide was reacted with 3-bromo-5-chloromethyl-pyridine

(intermediate A-12 [A]) in the presence of NaH to give the title compound as a white
solid. MS: 304.9, 307.0 (M+H").

Intermediate A-15

3-Bromo-5-((S)-2-methoxymethyl-pyrrolidin-1-ylmethyl)-pyridine

Brl\ N/\
P

N
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In analogy to the procedure described for the preparation of mtermediates A-12 [B], (S)-2-
(methoxymethyhpyrrolidine was reacted with 3-bromo-5-chloromethyl-pyridine
(intermediate A-12 [A]) in presence of NaH to give the title compound as a yellow oil.
MS: 285.0, 286.9 (M+H ).

Intermediate A-16

6-{5-1(S)-2-(tfert-Butyl-dimethyl-silanyloxymethyl)-pyrrolidin-1-yimethyl]-pyridin-3-
yi}-1-methyl-3,4-dihydro-1H-quinolin-2-one

E
O N
%
P
N
'S

7
8

.

10 [A] 3-Bromo-3-[{S}-2-{teri-butvi-dimethvisilanviexvmethvD-pyrrolidin- 1 -vimethvi]-
pyridine

Br E X N
-
N
yd
O~g;

/%/
In analogy to the procedure described for the preparation of intermediates A-12 [B], (8)-2-
(tert-butyl-dimethyl-silanyloxymethyl)-pyrrolidine (intermediate A-3 {A]) was reacted

15  with 3-bromo-5-chloromethyl-pyridine (intermediate A-12 [A]) in presence of NaH to give
the title compound as a yellow solid. MS: 385.2, 387.2 (M+H").

[B].6-{5-[(8)-2-(tert-Butvl-dimethvl-silanyloxymethvl)-pyvrrolidin- 1 -vlmethyl}-pyridin-3-
yl}-1-methyl-3.4-dihydro-1 H-quinolin-2-one
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O N
%
~
N

/
O~g;

/%/
In analogy to the procedure described for the preparation of intermediate A-3 [C], 1-
methyl-6-(4,4,5,5-tetramethyl-{1,3,2]dioxaborolan-2-yl)-3,4-dihydro-1H-quinolin-2-one
(intermediate A-1) has been coupled to 3-bromo-5-{(S)-2-(tert-butyl-dimethyl-

silanyloxymethyl)-pyrrolidin-1-ylmethyl]-pyridine to give the title compound as an off
white waxy solid. MS; 352.3 (M+H").

Intermediate A-17

(S)-1-(5-Bromo-pyridin-3-ylmethyl-pyrrolidine-2-carboxylic acid methyl ester
Br

B
o

NT O

/O

In analogy to the procedure described for the preparation of intermediates A-12 [B], (S)-
pyrrolidine-2-carboxylic acid methyl ester was reacted with 3-bromo-5-chloromethyl-
pyridine (intermediate A-12 [A]) in presence of NaH to give the title compound as a Hght
yellow oil. MS:299.2, 301.1 (M+H").

Intermediate A-18

6-{5-[(S)-2-(tert-Butyl-dimethyl-silanyloxymethyl)}-5-oxo-pyrrolidin-1-ylmethyl]-
pyridin-3-yI}-1-methyl-3,4-dihydro-1H-quinefin-2-one
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o A
O
%
I,/
N
\O

~gf

[A] {8)-5-(tert-Butyl-dimethyl-silanyvloxymethyD-pyrrolidin-2-one

In analogy to the procedure described for the preparation of intermediate A-3 [A], (8)-5-
5 hydroxymethyl-pyrrolidin-2-one was reacted with TBDMS-Cl in the presence of TEA to
give the title compound as a colorless liquid. MS: 230.3 (M+H").

[B](8)-1-(5-Bromo-pyridin-3-yimethyD-5-(feri-butvl-dimethyl-silanyloxymethvyl)-
pyrrolidin-2-one

O
Br | xn N
/
N
@]
aSE/

10 In analogy to the procedure described for the preparation of intermediates A-12 [B], (S)-5-
(tert-butyl-dimethyl-silanyloxymethyD-pyrrolidin-2-one was reacted with 3-bromo-5-
chloromethyl-pyridine (intermediate A-12 [A]) in presence of NaH to give the title
compound as a colorless oil. MS: 399.2, 401.2 (M+H™).

[C 6-15-[(Si-2-(tert-Butvl-dimethvl-stlanvloxymethv)-5-oxo-pyvrrolidin- 1 -yvimethvl ]
15  pyridin-3-vli-1-methvl-3.4-dihvdro-1 H-gquinolin-2-one
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In analogy to the procedure described for the preparation of intermediate A-3 [C], 1-
methyl-6-(4,4,5,5-tetramethyl-[1,3,2 ]dioxaborolan-2-y1)-3.4-dihydro- 1 H-quinolin-2-one
(intermediate A-1) has been coupled to (S)-1-(5-bromo-pyridin-3-ylmethyl)-5-(tert-butyl-
dimethyl-silanyloxymethyl)-pyrrolidin-2-one to give the title compound as a brown foam.
MS: 480.3 (M+H.

Intermediate A-19

3-Bromo-5-[(8)-2-(2,2,2-trifluoro-ethoxymethyl)-pyrrofidin-1-ylmethyli-pyridine
Br

|

N

OI
F

F

AN
P
N

[A](9)-1-Benzvyl-2-(2.2 2-trifluoro-ethoxvmethvD-pyrrolidine

To a suspension of sodium hydride (60% in mineral oil, 0.314 g, 7.84 mmol) in THEF (20
mL) was added (S)-(1-benzyl-pyrrolidin-2-ylj-methanol (1.0 g, 5.23 mmeol) and the
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reaction mixture wag stirred at room temperature for 20 min. Then, 2,2,2-trifluoroethyl
methanesulfonate (1.4 g, 7.84 mmol) was added and stirring was continued at room
temperature over night. The reaction mixture was quenched with H,O (10 mL) and
extracted with EtOAc (2 x 50 mL). Combined organics were dried over NapSQOy, filtered
and concentrated in vacuo. The residue was purified by silica gel flash chromatography
eluting with a 0 to 5 % MeOH(1% NH;OH)-DCM gradient to give the title compound
(0.706 g, 37 %) as a light yellow liquid. MS: 274.3 (M+H").

[B](5)-2-(2.2.2-Trifluoro-cthoxymethyD-pyrrohidine

T

o\%F

F

To a solution of (8)-1-benzyl-2-(2,2,2-trifluoroethoxymethyl)-pyrrolidine (0.5 g, 1.83
mmol} in MeOH (20 mL) was added Hunig's base (1.18 g, 9.15 mmol). The flask was
purged three times with Ar and 10 % Pd/C (0.487 g, 0.457 mmol) was added to the
mixture. The flask was purged three times with hydrogen and the reaction mixture was
stirred at room temperature for th. The mixture was filtered through a pad of Celite,
washed with MeOH (20 mL) and the resulting solution was concentrated in vacuo to give
the title compound (0.250 g, 75%) as a colorless semi-solid. MS: 184.1 (M+H").

{C1 3-Bromo-5-[(8)-2-(2.2 2-trifluoro-ethoxymethyD-pvrroldin- 1 -vlmethyl-pyridine

Br

Xy N
l/
N
032
FF

In analogy to the procedure described for the preparation of intermediates A-12 [B], (S)-2-
(2,2,2-trifluoro-ethoxymethyl}-pyrrolidine was reacted with 3-bromo-5-chioromethy!-
pyridine (intermediate A-12 [A]) in presence of NaH to give the titic compound as a
yellow oil. MS: 353.1, 355.1 (M+H").



5

i0

15

20

WO 2013/037779 PCT/EP2612/067744

-9 .

Intermediate A-20

2-(6-Chloro-pyrazin-2-ylamine)-ethanol

H
-
N

In a sealed tube, 2,6-dichloropyrazine (1 g, 6.71 mmol) was mixed with 2-aminocthanol
(0.492 g, 8.05 mmol), Hunig's base (1.13 g, 8.73 mmol) in BuOH (7 mL) and the reaction
mixture was heated to 80 °C over night. The mixture was concentrated in vacuo and the
restdue partitioned between NaHCO3 (20 mL) and EtOAc (100 mL). The organic phase
was separated, washed with brine, dried over NaySQy, filtered and evaporated to dryness to
give the title compound (0.583 g, 50%) s a light yellow foam. MS: 174.1 (M+H").

Intermediate A-21

Benzyl-(6-chloro-pyrazin-2-yl)-amine
Gl N N\Q
I ~
T
N

In analogy to the procedure described for the preparation of mtermediates A-20, benzyl-
amine was reacted with 2,6-dichloropyrazine in presence of Hunig’s base to give the title
compound as a light yellow foam. MS: 220.1 (M+H").

Intermediate A-22

7-Fluoro-1-methyl-6-(4,4,5,5-tetramethyl-|1,3,2]dioxaborolan-2-y1)-3,4-dihydro-1 H-
guninolin-2-cne
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[A] 6-Bromo-7-fluoro-1-methyl-3.4-dihvdro-1H-quinolin-2-one

In analogy to the procedure described for the preparation of intermediates A-1 [A], 6-
bromo-7-fluoro-3,4-dihydro-1H-quinolin-2-one was reacted with methyl iodide in
presence of potassium fers-butoxide to give the title compound as a white foam., MS:
258.0,259.9 (M+H ).

[B] 7-Fluorg-1-methyl-6-(4.4.5. 5-tetramethyl-[ 1.3.21dioxaborolan-2-vD-3.4-dihvdro-1 H-

In analogy to the procedure described for the preparation of mtermediates A-1 [B], 6-
bromo-7-fluoro-1-methyi-3,4-dihydro-1 H-quino lin-2-one was reacted with
4,4,4.4'5,5,5', 5 -octamethyl-2,2"-bi(1,3,2-dioxaborolane) in presence of potassium acetate
and PdCL(DPPF)-CH,Cl, to give the title compound as a white solid. MS: 306.1 (M+H™),

Intermediate A-23

1,4,4-Trimethyl-6-(4,4,5,5-tetramethyl-[1,3,2]diexaborolap-2-yI)-3,4-dihydro-1H-
quinolin-2-one
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In analogy to the procedure described for the preparation of intermediates A-1 [B], 6-
bromo-1,4,4-trimethyl-3,4-dihydro-1 H-quinolin-2-one was reacted with 4,4,4',4',5,3,5,5'
octamethyi-2,2'-5i(1,3,2-dioxaborolanc) in presence of potassium acetate and

5 PACL(DPPE)-CH,CL to give the title compound as an off-white solid. MS: 316.1

—

(oo}

15

(M+H,

Intermediate A-24

6-(6-Chlore-pyrazin-2-yl)-2,6-diaza-spiro| 3.3 heptane-2-carboxylic acid fers-butyl
ester

Ao

In analogy to the procedure described for the preparation of intermediate A-20, 2,6-diaza-
spire[ 3.3 Jheptane-2-carboxylic acid tert-butyl ester was reacted with 2,6-dichloropyrazine
in presence of Hunig’s base to give the title compound as a white solid.

Intermediate A-25

6-(5-Bromo-pyridin-3-yl}-2,6-diaza-spiro[3.3|heptane-2-carboxylic acid fert-butyl
ester
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In analogy to the procedure described for the preparation of intermediate A-3 [B], 2,6~
diaza-spiro[3.3theptane-2-carboxylic acid rerf-butyl ester was reacted with 3,5~
dibromopyridine in the presence of Pda(dba)s, rac-BINAP and sodium fert-butoxide to

give the title compound as a white sohd.

Intermediate A-26

(5)-2-(5-Bromo-pyridin-3-yloxymethyl)-azetidine-1-carboxylic acid tert-butyl ester

o

/
Br l XN O\‘\\\“-LN% k
O

O
=

In analogy to the procedure described for the preparation of intermediate A-7, 5-
bromopyridin-3-ol was reacted with (8)-2-hydroxymethyl-azetidine-1-carboxylic acid fert-
butyl ester in presence of di-(4-chlorobenzyl)azodicarboxylate and triphenylphosphine to
give the title compound as an amorphous colorless solid. MS: 343.1 and 345.1 (M+H").

Intermediate A-27

(R)-3-(5-Bromo-pyridin-3-yloxy)-pyrrolidine-1-carboxylic acid fert-butyl ester

s
N N >T
)0
O
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In analogy to the procedure described for the preparation of intermediate A-7, 5-
bromopyridin-3-ol was reacted with (S)-3-hydroxy-pyrrolidine-1-carboxylic acid zert-butyl
ester in presence of di-(4-chlorobenzylazodicarboxylate and triphenylphosphine to give
the title compound as a white solid. MS: 343.1 and 345.1 (M+H").

Intermediate A-28

3-(5-Bromopyridin-3-yloxy)-azetidine-1-carboxylic acid fert-butyl ester

Br O

| 1\; t\NYOY

O

To a solution of 5-bromopyridin-3-ol (0.285 ¢, 1.64 mmol) in DMF (2.5 mL) was added
KoCO3 (0.453 g, 3.28 mmol), followed by 3-bromo-azetidine- I -carboxylic acid fert-butyl
ester (0.425 g, 1.8 mmol) in DMF (0.5 mL) and the reaction mixture was heated to 60 °C
and stirred over night. The reaction mixture was diluted with EtOAc, poured into sat.
NaHCO; solution {10 mL) and the aqueous layer was extracted FtOAc (2 x 20 mL).
Combined organics were washed with brine, dried over Na, SOy, filtered and evaporated fo
dryness. The residuc was purified by silica gel flash chromatography eluting with a 0 to
50% EtOAc-heptane gradient to give the title compound (0.539 g, 100%) as a colorless
crystalline solid, MS: 329.1 (M+H").

Intermediate A-29

(S)-3-(5-Bromo-pyridin-3-vloxy)-pyrrolidine-I-earboxylic acid fers-butyl ester
-
N A >“
P
O

In analogy to the procedure described for the preparation of intermediate A-7, 5-
bromopyridin-3-ol was reacted with (R)-3-hydroxy-pyrrolidine-1-carboxylic acid fers-
butyl ester in presence of di-(4-chlorobenzyl)azodicarboxylate and triphenyiphosphine to
give the title compound as a colorless oil. MS: 343.1 and 345.1 (M+H").



WO 2013/037779 PCT/EP2012/067744
- 97 -

Intermediate A-30

(5)- 3-(5-Bromopyridin-3-yloxy)-piperidine-i-carboxylic acid ter-butyl ester
BrWO\O
=
N j\
0 o/k

5 Inanalogy to the procedure described for the preparation of intermediate A-7, 5-
bromopyridin-3-ol was reacted with (R)-3-hydroxy-piperidine-1-carboxylic acid fert-butyl
ester in presence of di-(4-chlorobenzyl)azodicarboxylate and triphenylphosphine to give
the title compound as a light yellow oil. MS: 357.1 and 359.1 (M-+H").

10 Intermediate A-31

4-(5-Bromopyridin-3-yloxy)-piperidine-1-carboxylic acid tert-butyl ester
Br l X O\O
o~ N O
N Yo
O

In analogy to the procedure described for the preparation of intermediate A-7, 5-

bromopyridin-3-ol was reacted with 4-hydroxy-piperidine-1-carboxylic acid tert-butyl
15 ester in presence of di-(4-chlorobenzyl)azodicarboxylate and triphenylphosphine to give

the title compound as a light yellow amorphous solid. MS: 357.0 and 359.0 (M+H").

Intermediate A-32

(5)-2-((5-Bromopyridin-3-vioxy)methyDpyrrolidine-1-carboxylic acid ferr-butyl ester
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In analogy to the procedure described for the preparation of intermediate A-7, 5-
bromopyridin-3-ol was reacted with (8)-2-(hydroxymethyDpyrrolidine- 1-carboxylic acid
tert-butyf ester in presence of di-(4-chlorobenzyl)azodicarboxylate and triphenylphosphine
to give the title compound as a colorless oil. MS: 357.0 and 359.0 (M+H").

Intermediate A-33

(R)-N-(3-(5-Bromopyridin-3-yloxetan-3-y)-2-methylpropane-2-sulfinamide
0O

[l
BF\ RN SzN/S"u
Cy
-
N

[A] (R)-2-Methyl-N-(oxetan-3-vlidene)-propane-2-sulfinamide

]
/S‘f,
N /(
éi\?
O

To a solution of Ti(OEt)4 (2.02 g, 7.53 mmel) in THF (20 mL) was added (R)-2-
methylpropane-2-sulfinamide (0.854 g, 7.05 mmol) followed by oxetan-3-one (0.493 g,
6.84 mmol) in THF (5 mL) and the reaction mixture was heated to 50 °C over night. After
cooling, the reaction mixture was diluted with EtOAc (50 mL) and a saturated solution of

brine (20 mL} was slowly added under stirring. After 15 min, the mixture was filtered
through a plug of Dicalite and washed with EtOAc. The organic phase was separated,
dried over Na;SO, and evaporated to dryness. The residue was purified by silica gel flash
chromatography eluting with a 0 to 40 % EtOAc-heptane gradient to give the title
compound (0.242 g, 20 %) as a light yellow oil. MS: 176.2 (M+H").
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[B1 (R)-N-(3-(5-Bromopyridin-3-vDoxetan-3-y1)-2 -methylpropane-2-sulfinamide

O

1
Br X N,S
H
=

N

To a solution of 3-bromo-5-iodopyridine (0.14 g, 0.493 mmol} m THF (2 ml) cooled at -
78 °C was added nBulLi (462 pl, 0.74 mmol) dropwise over 5 min. The reaction mixture
was stirred at -78 °C for 15 min, then (R)-2-methyl-N-(oxetan-3-ylidene)-propane-2-
sulfinamide (0.1 g, 0.567 mmo!) in THF (1 mL) was added dropwise. The reaction mixture
was stirred at -78 °C for 10 min then allowed to warm up to RT. The mixture was
quenched with water (2 mL) and extracted with EtOAc (2 x 10 mL). Combined organics
were dried over Na;SQy, filtered and evaporated to dryness. The residue was purified by
sitica gel flash chromatography etuting with a 0 to 100 % EtOAc-heptane gradient to give
the title compound (0.096 g, 58 %) as a light vellow oil. MS: 333.0 and 335.1 (M+H).

Intermediate A-34

6-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yI)-3,4-dihydroquinolin-2(1/)-one

ooy
O\B

!
O

In analogy to the procedure described for the preparation of intermediates A-1 [B],

6-bromo-3,4-dihydroquinoltin-2(1/H}-one was reacted with 4,4,4',4',5,5,5', 5'-octamethyi-
2,2-bi(1,3,2-dioxaborolane) in presence of potassium acetate and PdCL(DPPF)-CH,Cl, to
give the title compound as a colorless solid. MS: 274.4 (M+H").

Intermediate A-35

(R)-2-Methyl-propane-2-sulfinic acid [(S and R)-1-(5-bromo-pyridin-3-yl)-ethyl]-
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amide

[A] (R, E)-N-(1-(5-Bromopyridin-3-yhethylidene)-2-methvipropane-2-sulfinamide

0
N/S,\/
Br |

N

To a solution of 1-(5-bromopyridin-3-yhethanone (1.01 g, 5.04 mmol) in DCM (20 mL)
was added (R)-2-methylpropane-2-sulfinamide (0.555 g, 4.58 mmol) followed by Ti(OEt)
(1.23 g, 4.58 mmol) dropwise and the reaction mixture was heated to 40 °C over night.
After cooling, the solvent was removed under vacuum and the residue taken up m EtOAc
(80 mL). This sofution was vigorously stirred while a saturated solution of brine (20 mL)
was slowly added. After 15 min, the mixture was filtered through a plug of Dicalite and
washed with EtOAc. The organic phase was separated, dried over Na;SO4 and evaporated
to dryness. The residue was purified by silica gel flash chromatography eluting with a 0 to
50 % EtOAc-heptane gradient to give the title compound (0.964 g, 69 %) as a yellow oil.
MS: 303.1 and 305.0 (M+H"),

IB] (R)-2-Methyl-propane-2-sulfinic acid {(S and R)-1-(5-bromo-pyridin-3-vh-ethvyl]-

amide

O
5 2. i
r .
~3 S Br S.
| § 4/ X7 ONTT
- I P H
N N

(S and R) (Rand S)

To a solution of (R, E)-N-(1-(5-bromopyridin-3-yl)ethylidene)-2-methylpropane-2-
sulfinamide (0.3 g, 0.989 mmol) in MeOH (20 mL) cooled at 0 °C with an icc bath was
added NaBH, (0.075 g, 1.98 mmo!) portionwise and the reaction mixture was stirred at
this temperature for 30 min and then at room temperature for another 30 min. The mixture

was quenched with sat. ammonium chloride solution (10 mL), the organic solvent was
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evaporated and the resulting aqueous solution was extracted with EtOAc (2 x 25 mL).
Combined organics were washed with brine, dried over NaySQy, filtered and evaporated to
dryness to give the title compound (0.293 g, 97 %) as a colorless solid as a 2:1 mixture of
both diastereoisomers. MS: 305.0 and 307.1 (M+H").

Intermediate A-36

6-(6-(2,6-Diazaspiro[3.3]heptan-2-yDpyrazin-2-yl)-1-methyl-3,4-dihydroquinolin-
2(17y-one 2,2, 2-trifluoroacetate

| 0O
H

g - o "

-
T/\Q\[N N F
T
o
N

To a solution of 6-[6-(1-methyl-2-0x0-1,2,3 4-tetrahydro-quinolin-6-yl}-pyrazin-2-yl]-2,6-
diaza-spiro] 3.3 Theptane-2-carboxylic acid fert-butyl ester (example 28, 0.231 g, 0.53
mmol) in DCM (3 L) was added TFA (0.605 g, 5.3 mmol) and the reaction mixture was
stirred at room temperature over night. The mixture was evaporated several times with
toluene and then the residue was purified by reverse phase HPLC on a Gemini-NX
column, eluting with a 20 to 98% MeOH-H,0 (0.05 % TEA) gradient to give the title
compound (0.203 g, 99 %) as a yellow solid (TFA salt). MS: 336.3 (M+H").

Intermediate A-37

{rac)-N-(1-(5-Bromopyridin-3-yijethyDethanesuifonamide

0,
Br x NT
l H
-

In analogy to the procedure described for the preparation of intermediate A-11, 1-(5-

bromo-pyridin-3-yi)-cthanone was reacted with ethanesulfonamide in presence of titanium
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tetra-isopropoxide and then NaBH, to give the title compound as a light yellow oil. MS:
293.1 and 295.3 (M+H"),

Intermediate A-38

(rac)-N-(E-(5-Bromopyridin-3-ypropyl)ethanesulfonamide

O\\. //C)
Br X N/S\/
H
~
N

A flask was charged with 5-bromonicotinaldehyde (0.5 g, 2.69 mmol), cthanesulfonamide
(0.367 g, 3.36 mmol) and toluene (25 mL), then titanium tetra-isopropoxide (1.53 g, 5.38
mmol) was added dropwise. The reaction mixture was heated to 110 °C over night and
then concentrated in vacuo. The residue was dissolved in THF (25 mL) and cooled down
o -40 °C. A 3 M solution of ethylmagnesium bromide in ether (2.24 mL, 6.72 mmol) was
added dropwise at this temperature and the resulting mixture was slowly warmed up to -20
°C and stirred for 2.5 h. The mixture was poured into a saturated NH4Cl solution (15 mL),
the resulting suspension was filtered and the filtrate was extracted with DCM (2 x 50 mL).
Combined organics were dried over Na;SQy, filtered and evaporated to dryness. The
residue was purified by silica gel flash chromatography eluting with a 0 to 5% McOH-
DCM gradient to give the title compound (0.5 g, 56%) as light yellow oil. MS: 307.1 and
308.9.

Intermediate A-39

(rac)-N-((5-Bromopyridin-3-yh{cyclopropymethyl)ethanesulfonamide

Br X N/S\/
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In analogy to the procedure described for the preparation of intermediate A-38, 5-
bromonicotinaldehyde was reacted with ethanesulfonamide in presence of titanium tetra-
isopropoxide and then cyclopropylmagnesium bromide (0.5 M in THF) to give the title
compound as a yellow oil. MS: 319.0 and 320.9 (M+H").

Intermediate A-40

(rac)-N-(1-(5-Bromopyridin-3-yl)-2-methylpropyl)ethanesulfonamide

O\\ /f
Br X N,S\/
H
—
N

In analogy to the procedure described for the preparation of intermediate A-38, 5-
bromonicotinaldehyde was reacted with ethanesulfonamide in presence of titanium fetra-
isopropoxide and then isopropylmagnesium chloride (2 M in THF) to give the title
compound as a red oil. MS: 321.0 and 323.0 (M+H").

Intermediate A-41

N-{{5-Bromopyridin-3-yDmethyl)-V-methylethanesulfonamide

O\\ /s

Br X N,S\/
)
N

To a solution of ethanesulfonic acid (5-bromo-pyridin-3-ylmethyl)-amide (intermediate A-
11, 0.21 g, 0.752 mmol) in DMF (6 mL) cooled at 0 °C with an ice bath was added 60 %
NaH in mineral 0il (0.039 g, 0.98 mmol) and the mixture was stirred for 15 min. Then,
Mel (0.136 g, 0.96 mmol) was added and the reaction was stirred at 0 °C for another 15
min before being quenched with aq. ammonia (2 mL). The mixture was further diluted
with brine and then extracted with EtOAc (2 x 15 mL). Combined organics were dried
over Na,SQq, filtered and evaporated to dryness to give the title compound (0.209 g, 85 %)
as a yellow oil which was used with no further purification. MS: 293.1 and 295.1 (M~+H").
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Intermediate A-42

N~({5-Bromopyridin-3-yl)methyl)-V-ethylethanesulfonamide

O\\ /, /C)

B‘"U\N/S\/
7N

To a solution of ethanesulfonic acid (5~-bromo-pyridin-3-ylmethyl)-amide (intermediate A-
11, 0.051 g, 0.182 mmol) in DMF (3 mL) cooled at § °C with an ice bath was added 60 %
NaH in mineral o1l (0.011 g, 0.274 mmol} and the mixture was stirred at room temperature
for 20 min. Then, iodoethane (0.045 g, 0.292 mmol) was added and the reaction mixture
was stirred for 3 h before being quenched with water (5 mL). The aqueous solution was
extracted with EtOAc (2 x 15 mL). Combined organics were dried over Na,SOs, filtered
and evaporated to dryness to give the title compound (0.051 g, 82 %) as orange oil which
was used with no further purification. MS: 307.1 and 309.2 (M+H").

Intermediate A-43

N-((5-Bromopyridin-3-ylymethyl)-N-isopropylethanesulfonamide

O\\ 7y

Br X N/S\/
LA
N

In analogy to the procedure described for the preparation of intermediate A-42,
ethanesulfonic acid (5-bromo-pyridin-3-ylmethyl)-amide (intermediate A-11) was reacted
with 2-iodopropane in presence of NaH (60 % in mineral oil) to give the title compound as
white solid after purification by reverse phase HPLC on a Gemini-NX column. MS: 323.1
(M-+H),

Intermediate A-44
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N-((5-Bromopyridin-3-yl)methyl)-N-2-ethoxy-ethylethanesulfonamide

\\ //

\Oﬁg

In analogy to the procedure described for the preparation of intermediate A-42,
ethanesulfonic acid (5-bromo-pyridin-3-ylmethyl)-amide (intermediate A-11) was reacted
with 2-bromoethyl ethyl ether in presence of NaH (60 % in mineral oil) to give the title
compound as yellow oil after purification by reverse phase HPLC on a Gemini-NX
cohumn. MS: 351.0 and 353.1 (M+H).

Intermediate A-45

(rac)-N-(1-(5-Bromepyridin-3-ylethyl}-¥-methylethanesuifonamide

O\\ ’y
Br | s N/S\/
|

~
N

In analogy to the procedure described for the preparation of intermediate A-41, N-(1-(5-
bromopyridin-3-yhethylethanesulfonamide (intermediate A-37) was reacted with Mel in
presence of NaH (60 % i mineral oil) to give the title compound as a light vellow solid.
MS: 307.1 and 309.2 (M+H).

Intermediate A-46

(rac)-N-(1-(5-Bromopyridin-3-yl)ethyl)-N-ethylethanesulfonamide
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O

-~
Br. X

N - \/
- q
N

In analogy to the procedure described for the preparation of intermediate A-42, N-(1-(5-
bromopyridin-3-yhethyhethanesulfonamide (intermediate A-37) was reacted with

iodoethane in presence of NaH (60 % in mineral oil) to give the title compound as a
5 yellow oil. MS: 321.0 and 323.1 (M+H").

Intermediate A-47

1-Methyl-1H-pyrazole-4-carboxylic acid (5-bromo-pyridin-3-yvimethyl)-amide

B
| H N
= SN

N

10 Inanalogy to the procedure described for the preparation of example 75, coupling of (5-
bromopyridin-3-yl)methanamine with 1-methyl-1H-pyrazole-d-carboxylic gave the title
compound as a colorless solid. MS: 297.1 and 295.0 (M+H").

Intermediate A-48

15 2~(5-Brome-pyridin-3-ylmethyl)-isothiazelidine 1,1-dioxide

(\/\Sf-o

N™ W
O
Br

AN
o
N

In analogy to the procedure described for the preparation of intermediate A-12 [B],
isothiazolidine 1,1-dioxide was reacted with 3-bromo-5-chloromethyl-pyridine
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(intermediate A-12 [A]) in the presence of NaH to give the title compound as a light
yellow oil. MS: 292.8 and 290.9 (M-+H").

Intermediate A-49

N-(Z2-(5-Bromopyridin-3-yDpropan-2-yl)ethanesulfonamide
o0

Br X N /S\/
| H

-
N
A flask was charged with 1-(5-bromopyridin-3-yDethanone (0.5 g, 2.5 mmol),
ethanesulfonamide (0.341 g, 3.12 mmol} and toluene (25 mL), then titanium fetra-
isopropoxide (1.42 g, 5 mmol) was added dropwise. The reaction mixture was heated to
110 °C over night and then concentrated in vacuo to give the imine intermediate (0.73 g)
as a light brown oil. A part of this the imine intermediate (0.4 g) was dissolved in THF (10
mL} and the mixture was cooled down to -78 °C. A 3 M solution of methylmagnesium
bromide in ether (1.14 mL, 3.43 mmol) was added dropwise at this temperature and the
resulting mixture was stiared at -70 °C for 3 h. It was then allowed to warm up to 0 °C
betfore being quenched with a saturated NH4Cl solution (10 mL). The resulting suspension
was filtered and the filtrate was extracted with DCM (2 x 30 mL). Combined organics
were dried over Na;SO, filtered and evaporated to dryness. The residue was purified by
silica gel flash chromatography eluting with a 0 to 5% MeOH-DCM gradient to give the
title compound (0.1 g, 17 %) as a yellow oil which was used with no further purification.
MS: 307.1 and 309.1 (M+H").

Intermediate A-50

N-((5-Bromopyridin-3-yhmethyD-N,3,5-trimethylisoxazole-4-carboxamide

Br

In analogy to the procedure described for the preparation of intermediate A-41, 3,5-
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dimethyl-isoxazole-4-carboxylic acid (5-bromo-pyridin-3-ylmethyl)-methyl-amide
{prepared as described for the preparation of intermediate A-47) was reacted with Mel in
presence of NaH (60 % m mineral oil) to give the title compound as a vellow solid. MS:
326.3 and 324.2 (M+H").

Intermediate A-51

3-Br0mo—5-[2-(1,i~di0x0-17\,6-350thiazoiidin—z—yl)—ethoxy] -pyridine

Q
0_0

-

[A] 2-(2-Chloro-ethvD-isothiazohidine-1. 1 -dioxide

)

NI

@N/\/Ci

To a solution of 2-(1,1-dioxo- 1A’ -isothiazolidin-2-yl)-ethanof (0.14 g, 0.847 mmol) in
DCM (4 mL) was added SOCL (0.151 g, 1.27 mmot) and the reaction mixture was heated
to 40 °C for 2 h. The mixture was cooled to room temperature, dituted with DCM, poured
into a sat. NaHCO; solution (10 mL} and the aqueous layer was extracted with DCM (2 x
20 mL). Combined organics were dried over Na; SOy, filtered and evaporated to dryness to
give the title compound (0.046 ¢, 30 %) as an orange oil which was used with no further
purification. MS: 184.1 (M+H".

[B] 3-Bromo-5-[2-(1.1-dioxo-11"-isothiazolidin-2-yD-cthoxy]-pyridine

O
Br O 570

DA

To a solution of 2-(2-chloro-ethyl)-isothiazolidine-1,1-dioxide (0.046 g, 0.253 mmol}) and
5-bromopyridin-3-01 {0.04 g, 0.230 mmol) in DMF (1 mL) was added KxCOs (0.064 ¢,
0.46 mmol), followed by Kl (0.008 g, 0.046 mmol) and the reaction mixture was heated to
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60 °C and stirred over night. The mixture was diluted with EtOAc, poured into a sat.
NaHCOs solution (5 mL) and the aqueous layer was extracted with EtOAc (2 x 10 mL).
Combined organics were washed with brine, dried over Na,SO,, filtered and evaporated to
dryness. The residue was purified by silica gel flash chromatography eluting with a 0 to
5% MeOH-DCM gradient to give the title compound (0.015 g, 20 %) as a vellow ot which
was used with no further purification. MS: 321.3 and 323.2 (M+H").

Intermediate A-52

N-((5-Bromo-4-methyipyridin-3-yDmethylethanesuifonamide

[\ /,O
Br X N,S\/
H
-

N

In analogy to the procedure described for the preparation of intermediate A-11, 5-bromo-
4-methyl-pyridine-3-carbaldechyde has been reacted first with ethanesulfonamide, followed
by reduction of the thus formed imine with NaBH,4 in MeOH to give the title compound as
an off-white solid. MS: 293.1 and 295.3 (M+H").

Intermediate A-53

N-{(5-Bromo-4-chloropyridin-3-yDmethylethanesulfonamide

o QP
Br s N/S\//
H
~
N

In analogy to the procedure described for the preparation of intermediate A-11, S5-bromo-
4-chloro-pyridine-3-carbaldehyde has been reacted first with ethanesulfonamide, followed
by reduction of the thus formed imine with NaBH4in MeOH to give the title compound as
a light orange solid. MS: 313.2 and 315.1 (M+H").
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Intermediate A-54

tert-Butyl (trans)-4-(5-bromopyridin-3-yioxy)cyclohexylcarbamate
UL
p )&
N N ©
H

In analogy to the procedure described for the preparation of intermediate A-7, 5-
bromopyridin-3-o0l was reacted with (cis)-(4-hydroxy-cyclohexyl)-carbamic acid tert-butyl
ester in presence of di-(4-chlorobenzylyazodicarboxylate and triphenylphosphine to give
the title compound as a colorless solid. MS: 371.3 and 373.3 (M+H).

Tntermediate A-55

(R)-2-((5-Bromopyridin-3-yloxyymethyl)pyrrelidine-1-carboxylic acid teri-butyl ester

1SRG Sy

In analogy to the procedure described for the preparation of intermediate A-7, 5-

O

bromopyridin-3-ol was reacted with (R)-2-(hydroxymethyl)pyrrolidine-1-carboxylic acid
tert-butyl ester in presence of di-(4-chlorobenzyl)azodicarboxylate and triphenylphosphine
to give the title compound as an orange oil, MS: 357.3 and 359.3 (M+H".

Intermediate A-56

N-({5-Bromopyridin-3-yl)methyl}-3-chloropicolinamide
O
N
Br AN N AN
| i
7 =
N Cl



10

15

20

WO 2013/037779 PCT/EP2012/067744

- 111 -

In analogy to the procedure described for the preparation of example 75, coupling of (5-
bromopyridin-3-yl)methanamine with 3-chloro-pyridine-2-carboxylic acid gave the title
compound as off-white solid. MS: 326.2 and 328.2 (M+H").

Intermediate A-57

N-((5-Bromopyridin-3-ylymethyl)-3-chloro-N-methylpicolinamide
0

N
Br | A [Tl ! >
N/ Ci

In analogy to the procedure described for the preparation of intermediate A-41, N-((5-
bromopyridin-3-yl)methyl)-3-chloropicolinamide (intermediate A-56) was rcacted with
Mel in presence of NaH (60 % o mineral oil) to give the title compound as a dark brown
oil. MS: 340.2 and 342.2 (M+H").

Intermediate A-58

(R)-V-((5-Bromo-4-chloropyridin-3-yDmethyl)-2-methylpropane-2-sulfinamide

K

(R)-2-Methyl-propane-2-sulfinic acid 1-(5-bromo-4-chloro-pyridin-3-yl)-meth~(E)-

Chiral

ylidencamide, prepared from (R)-2-methylpropane-2-sulfinamide and 5-bromo-4-chloro-
pyridine-3-carbaldehyde in analogy to procedure described for the preparation of
intermediate A-35 [A], has been reduced with NaBH; in McOH in analogy to the
procedure described for the preparation of intermediate A-35 [B] to give the title
compound as a yellow oil. MS: 325.2 (M+H").

Intermediate A-59
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(R)-2-Methyl-propane-2-sulfini¢ acid {(5-bromo-4-methyi-pyridin-3-yimethyl)-amide

i
Br X N S
| H
o

N

Chiral

(R)-2-Methyl-propane-2-sulfinic acid 1-(5-bromo-4-methyl-pyridin-3-yi)-meth-(E)-
ylideneamide, prepared from (R)-2-methylpropane-2-sulfinamide and 5-bromo-4-methyl-
pyridine-3-carbaldehyde in analogy to procedure described for the preparation of
intermediate A-35 [A], has been reduced with NaBH; in MeOH in analogy to the
procedure described for the preparation of mtermediate A-35 [B] to give the title
compound as colorless solid. MS: 305.3 and 307.4 (M+H.

Intermediate A-60

(R)-2-Methyl-propane-2-sulfinic acid [{R or S)-1-(5-brome-4-methyl-pyridin-3-yl}-
ethyl]-amide

i
Br X N S
| H
o
N

(Ror S)

Chiral

(R)-2-Methyl-propane-2-sulfinic acid 1-(5-bromo-4-methyl-pyridin-3-yi)-meth-(E)-
ylideneamide, prepared from (R)-2-methylpropane-2-sulfinamide and 5-bromo-4-methyl-
pyridine-3-carbaldehyde in analogy to procedure described for the preparation of
intermediate A-35 [A], has been reacted with methylmagnesium bromide in analogy to the
procedure described for the preparation of intermediate A-49 from the corresponding
imine intermediate to give the title compound as light yellow amorphous solid. MS: 319.2
and 321.3 (M+H").

Intermediate A-61
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(R)-2-Methyl-propane-2-sulfinic acid [(R or 8)-1-(5-bromo-4-chloro-pyridin-3-yi)-
ethyl|-amide

e

(RorS)

(R)-2-Methyl-propane-2-sulfinic acid 1-(5-bromo-4-chloro-pyridin-3-yi)-meth-(E)-
ylideneamide, prepared from (R)-2-methylpropane-2-sulfinamide and 5-bromo-4-chloro-
pyridine-3-carbaldehyde in analogy to procedure described for the preparation of
intermediate A-35 [A], has been reacted with methylmagnesium bromide in analogy to the
procedure described for the preparation of intermediate A-49 from the corresponding
imine intermediate to give the title compound as orange oil. MS: 341.2 (M+H"),

Kxamnle 1

Ethanesulfonic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yh)-pyridin-3-

yi]-amide
|
O N
H
T8
J o

N

To a solution of 6-(5-amino-pyridin-3-yl)-1-methyl-3,4~-dihydro-1 H-quinclin-2-one
(intermediate A-2, 0.02 g, 0.079 mmol) in DCM (0.5 mL) was added triethylamine (0.024
g, 0.237 mmol) followed by ethanesulfonyl chloride (0.01 g, 0.079 mmol) and the reaction
mixture was stirred at room temperature for 1h. The mixture was diluted with DCM,
poured into water (5 mL) and the aqueous layer was extracted with DCM (2 x 20 mL).
Combined organics were dried over Na;SQs, filtered and evaporated to dryness. The
residue was purified by silica gel flash chromatography chuting with a 0 to 10 % MeQH-
DCM gradient to give the title compound (0.607 g, 23 %) as a brown solid. MS: 346.0
(M+HN).
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Example 2

Acetic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yI)-pyridin-3-
yicarbamoyl]-methyl ester

|
O N
0
N L
%VO
7 O
N

To a solution of 6-(5-amino-pyridin-3-yl)-1-methyl-3,4-dihydro-1 H-quinolin-2-one
hydrochloride (intermediate A-2, 0.045 g, 0.155 mmoi) in DCM (1.5 mlL) was added TEA
(0.039 g, 0.388 mmol) followed by 2-chloro-2-oxoethyl acetate (0.017 g, 0.124 mmol) in
DCM (1 mL) and the reaction mixture was stirred at room temperature for 2h. The mixture
was diluted with DCM, poured into aq. NaHCO; (10 mL) and the aqueous layer was
extracted with DCM (2 x 25 mL). Combined organics were washed with brine, dried over
NapSQy, filtered and evaporated to dryness. The residue was purified by silica gel flash
chromatography eluting with a 0 to 5 % MeOH-DCM gradient to give the title compound
(0.025 g, 46 %) as a light brown solid. MS: 354.2 (M+H™),

Example 3

Z-Hydroxy-N-[5-(1-methyl-2-o0x0-1,2,3,4-tetrahydro-guinolin-6-yl)-pyridin-3-yi| -
acetamide

O N

§
! SN Y\OH
e O
N

To a solution of acetic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-gquinolin-6-yl)-pyridin-
3-ylcarbamoyl]-methyl ester (example 2, 0.025 g, 0.071 mmol) in MeOH (1 mL) was
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added a IM aqueous solution of Na,COs (0.354 ml.) and the reaction mixture was stirred
at room temperature for 1h. The mixture was evaporated to dryness, the residue dissolved
i EtOAc (20 mL) and washed with ag. NaHCOs5 (5 mL). The organic layer was separated,
dried over Na;SOq, filtered and evaporated to dryness to give the title compound (0.02 g,
91%) as light brown solid. MS: 312.1 (M+H").

Example 4

6-|5-(2-Hydroxy-ethylamine)-pyridin-3-yl|-1-methyl-3,4-dihydro-1 H-quinolin-2-one

|

Ox N
N
]\ ~""oH
o
N

[A] 6-15-[2-(tert-Butyvl-dimethyl-silanyloxy)-cthvlaminoJ-pyridin-3-yl} - 1-methyl-3.4-

dihvdro-1H-guinolin-2-one

|
H |
RN N\/\O-Sl\7<

O N
-

N

To a solution of 6-(5-amino-pyridin-3-yl)-1-methyl-3,4-dihydro-1H-quinoiin-2-one
hydrochloride (intermediate A-2, 0.062 g, 0.214 mmo?) in MeOH (1.5 mL) was added
AcOH (0.154 g, 2.57 mmol), followed by 2-(tert-butyldimethylsilyloxy)acetaldehyde
{0.039 g, 0.225 mmol) and the reaction mixture was stirred at room temperature for Ih.
Then, NaBH;CN (0.027 g, 0.428 mmol) in THF (0.6 mL) was added to the reaction
mixture and stirring at room temperature was continued for 2h. The mixture was diluted
with EtOAc, poured into aq. NaHCO5 (10 mL.) and the aqueous layer was extracted with
EtOAc (2 x 25 mL). Combined organics were washed with brine, dried over Na;SQys,
filtered and evaporated to dryness. The residue was purified by silica gel flash
chromatography eluting with a 0 fo 5 % MecOH-DCM gradient to give the title compound
(0.06 g, 68 %) as a yellow solid. MS: 412.3 (M=+H").
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[B] 6-[5-(2-Hydroxy-ethylamino)-pyridin-3-yii-1-methyl-3.4-dihydro-1 H-quinolin-2-one

H
X N\/\OH

| —
N

To solution of 6-{5-|2-(fert-butyl-dimethyl-silanyloxy)-ethylamino}-pyridin-3-yl}-1-
methyl-3,4-dihydro-1H-quinolin-2-one (0.06 g, 0.146 mmol) in MeOH (2.5 ml) was
added 4M HCI in dioxane (0.255 ml, 1.02 mmol) and the reaction mixture was stirred at
room temperature for 2h. The mixture was concentrated in vacuo, the residue dissolved in
EtOAc (20 mL) and washed with ag. NaHCO; {5 mL). The organic layer was washed with
brine, dried over Na,SQy, filtered and evaporated to dryness. The residue was purified by
silica gel flash chromatography ehluting with a 0 to 2 % MeOH(1% NH,OH)-DCM
gradient to give the title compound (0.01 g, 22 %) as an off white solid. MS: 298.3
(M+HM).

The following compounds listed in Table 1 were prepared i analogy to the procedure
described for the preparation of example 4 {B] using appropriate starting materials

Table 1
. . MS
Ex Name and Structure Starting Materials Aspect N
(M+H")
6-[5-((5)-2~
Hydroxymethyl-pyrrolidin- 6-{5-[(S)-2-(terr-Butyl-
1-yD-pyridin-3-yl]-1- dimethyl-
methyl-3,d-dihydro-1/4- silanyloxymethyl)- Light
5 quinolin-2-one pyrrolidin-1-yl]-pyridin-3- | vellow | 3382
| yl}-1-methyl-3,4-dihydro- solid
Oxy N 1 H-quinolin-2-one
| = Q (intermediate A-3)
N OH
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Ex Name and Structure Starting Materials Aspect —
{(M+H")
6-[5-((R)-2-
Hydroxymethyl-pyrrolidin- | 6. {5-[(R)-2-(tert-Butyl-
1-yb-pyridin-3-yl]-1- dimethyl-
methyl-3,4-dihydro-14- silanyloxymethyl)- Light
6 quinolin-2-one pyrrolidin-1-yl]-pyridin-3- | vellow | 338.2
| yl}-1-methyl-3,4-dihydro- solid
OxgN O 1H-quinolin-2-one
| S (intermediate A-4)
NG *~oH
6-[5-((S)-2-
Hydroxymethyl-pyrrolidin-

-{5-[(S)-2-(tert-Butyl-
1-ylmethyl)-pyridin-3-yi]- 6-5 K:_) f:}; oy
|-methyl-3,4-dihydro-14- | CeRyE _

dinolin2-one silanyloxymethyl)- Off white
7 1 | pyrrolidin-1-ylmethyl}- waxy 352.3
o IL pyridin-3-yl}-1-methyl- solid
3,4-dihydro-1H-quinolin-
| t p 2-one (intermediate A-16)
N
OH
6-[5-((8)-2-
Hydroxymethyl-5-0xo- 6-{5-[(8)-2-{tert-Butyl-
pyrrolidin-1-ylmethyl)- . dimethyl-
pyridin-3-yl]-1-methyl-3,4- silanyloxymethyl)-5-oxo-
g dihydro-1H-quinolin-2-one pyr'ro'hdm-l—y]meth.y]}— White 1662
pyridin-3-yl}-1-methyl- Foar :
o i 3,4-dihydro-1H-quinolin-
N 7 2-one
T
N (intermediate A-18)
O

Example 9
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6-[5-((5)-2-Ethylaminomethyl-pyrrolidin-I-yD-pyridin-3-yl]-1-methyl-3,4-dihydro-
1H-quinolin-2-one

O N
\!Q
N H

[A) 6-[5-({8)-2-Chloromethvl-pyrrolidin- 1-vD-pyridin-3-yli-1-methyl-3.4-dihydro- LH-
quinolin-2-ong

1
O N
%Q
N Cl

In analogy to the procedure described for the preparation of intermediate A-5 [B], 6-[5-

((S)-2-hydroxymethyl-pyrrolidin-1-yi)-pyridin-3-yl}-1-methyl-3,4-dihydro-1 H-quinolin-2-
one (example 5) has been reacted with thionyl chloride to give the title compound as an
orange oil. MS: 356.1 (M+H").

B] 6-[5-((8)-2-Ethylaminomethyl-pyrrolidin- L -vi)-pyridin-3-vi]-1-methyl-3.4-dihydro-
LH-quinolin-2-one

[
C N
I%Q
ST
o
N b

In a sealed tube, a solution of 6-[5-((S)-2-chloromethyl-pyrrolidin-1-y1)-pyridin-3-yl]-1-
methyl-3,4-dihydro-1H-qumohin-2-one (0.066 g, 0.185 mmol) in CH;CN (2.5 mL) was
mixed with K,CO;z (0.064 g, 0.464 mmol), TEA (0.188 g, 1.85 mmol), sodium iodide
(0.628 g, 0.185 mmol) and ethanamine hydrochloride (0.151 g, 1.85 mmol). The reaction

mixture was then heated te 80 °C over night. The mixture was diluted with EtOAc, poured
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into aq. NaHCO5 (10 mL) and the aqueous layer was extracted with EtOAc (2 x 20 mL).
Combined organics were washed with brine, dred over Na,SOy, filtered and evaporated to
dryness. The residue was purified by silica gel flash chromatography, chiting with a 0 to
15% MeOH(1% NH4OH)-DCM gradient to give the title compound (0.02 g, 30 %) as an
orange gum. MS: 365.2 (M+H").

Example 10

6-[5-((S)-2-Methoxymethyl-pyrrolidin-i-yl)-pyridin-3-yl]-1-methyl-3,4-dihydro-1H-
quinoelin-2-one

|
O N
%Q
—
N ]
i

In analogy to the procedure described for the preparation of intermediate A-3 [C], I-
methyl-6-(4,4,5,5-tetramethyl-[1,3,2ldioxaborolan-2-y1)-3,4-dihydro-1 H-quinolin-2-one
(intermediate A-1) has been coupled to 3-bromo-5-({(S)-2-methoxymethyl-pyrrolidin-1-yl)-
pyridine (intermediate A-6) to give the title compound as a yellow oil. MS: 352.3
(M+HN.

The following compounds listed in Table 2 were prepared in analogy to the procedure
described for the preparation of mtermediate A-3 [C], using the appropriate starting

materials,
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Table 2
Ex Name Starting Materials Aspect MS .
{(M+H")
3-Bromo-5-((8)-2-
1-Methyl-6-[5-((S)-2- [1,2,4]triazol-1-
[1,2,4]triazol-1-ylmethyl- ylmethyl-pyrrolidin-
pyrrolidin-1-yl)-pyridin-3-yI]- 1-yb)-pyridine
3,4-dihydro-1H-quinolin-2-one | (intermediate A-5) Light
11 and I-methyl-6- brown 389.1
o I\IJ (4,4,5,5tetramethyl- foam
TQ\(\TNQ {1,3,2]dioxaborolan-
P Ny | 22903 ,4-dihydro-
" h=/ 1H-quinolm-2-one
q
(intermediate A-1)
Benzyl-{5-bromo-
6-(5-Benzylamino-pyridin-3-yl)- | pyridin-3-yl)-amine
1-methyl-3,4-dihydro-1H- (intermediate A-8)
quinolin-2-one and I-methyl-6- White
12 ! (4,4,5,5-tetramethyl- . 344.1
Oy N _ solid
m\/@ [1,3,2]dioxaborolan-
% 2-y1)-3,4-dihydro-
N [ H-quinolin-2-one
(intermediate A-1)
{8)-1-(5-Bromo-
pyridin-3-yl}-5-
6-[5-((S)-2-Hydroxymethyl-5- hydroxymethyl-
oxo-pyrrolidin-1-yl)-pyridin-3- pyrrolidin-2-one
ylJ-1-methyl-3,4-dihydro-14- (intermediate A-9) White
13 i quinolin-2-one and 1-methyl-6- | yellow | 3523
Oy, N o (4,4,5,5-tetramethyl- foam
%Q {1,3,2]dioxaborolan-
| N CH 2-yD)-3,4-dihydro-
| H-quinolin-2-one
{(intermediate A-1)
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Ex Name Starting Materials Aspect M3 '
(M+HD
1-(5-Bromo-pyridin-

-Methyl-6-[ 5~(2-0x0- 3-yD-pyrrolidin-2-
pyrrolidin-1-yl)-pyridin-3-y1]- | one (intermediate A-
3,4-dihydro-1H-quinolin-2-one | 10) and 1-methyl-6- White

14 o rlz o (4,4,5,5-tctramethyl- i 322.1
, soli
D [1,3,2)dioxaborolan-
% 2-y1)-3,4-dihydro-
N 1 H-quinolin-2-one
(intermediate A-1)
Ethanesulfonic acid
Ethanesulfonic acid [5-(1- (5-bromo-pyridin-3-
methyl-2-0xo0-1,2,3,4- yimethyl)-amide
tetrahydro-quinolin-6-y1)- (intermediate A-11)
j5 | pyridin-3-ylmethyll-amide and I-methyl-6- White 360.1
. ]& (4,4,5,5-tetramethyl- foam ‘
O\\S,,O [1,3,2]dioxaborolan-
SN 24913 4-dihydro-
N 1 H-quinolin-2-one
(intermediate A-1)
Ethanesulfonic acid
(5-bromo-pyridin-3-
Ethanesulfonic acid [5-(7- yimethyl)-amide
fluoro-1-methyl-2-o0x0-1,2,3,4- (intermediate A-11)
tetrahydro-qumolin-6-yl)- and 7-fluoro-1- .
16| Pwidin-3-ymethyllamide || 401655 | VR g0
| solid
O N F o o tetramethyl-
eS| [1,3,2]dioxaborolan-
LA " 2-y1)-3 4-dihydro-
1H-quinolin-2-one
(intermediate A-22)
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Ex Name Starting Materials Aspect (M+H)
Ethanesulfonic acid
(5-bromo-pyridin-3-
Ethanesulfonic acid [5-(1,4,4- ylmethyl)-amide
trimethyl-2-o0x0-1,2,3,4- {intermediate A-11)
tetrahydro-quinotin-6-yl)- and 1,4,4-trimethyl-
7| pyridin-3-ylmethyl]-amide 6-(4,4,5.5- Off white 188.1
1 T solid '
O N o o tetramethyl-
N st/,\/ [1,3,21dioxaborolan-
| P 2-y1)-3,4-dihydro-
{H-quinolin-2-one
(intermediate A-23)
1-(5-Bromo-pyridin-
1-Methyl-6-[5-(2-0x0- 3-ylmethyl)-
pyrrolidin-1-ylmethyl)-pyridin- pyrrolidin-2-one
3-yl]-3,4-dihydro-1H-quinolin- | (intermediate A-12)
18 2.0ne and 1-methyi-6- Brown 3364
o FL (4,4,5,5-tetramethyl- foam '
7 [1,3,2]dioxaborolan-
= 6 2-y1)-3,4-dihydro-
-~
N 1H-quinolin-2-one
{intermediate A-1)
1-(5-Bromo-pyridin-
3-ylmethyl)-
[-Methyl-6-[5-(2-oxo-piperidin- piperidin-2-one
I-yhmethyl)-pyridin-3-yl}-3,4- (intermediate A-13)
dihydro-1H-quinolin-2-one and 1-methyl-6- White
19 1 . 3503
O, N o (4.4,5,5-tetramethyl- solid
R ;\ﬁ) {1,3,2]dioxaborolan-
Nz 2-yD)-3,4-dihydro-
1H-quinolin-2-one
(intermediate A-1)
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Ex Name Starting Materials Aspect .
{(M+H")
4-(5-Bromo-pyridin-
3-ylmethyl})-
6-[5-(1,1-Dioxo-135- 3ylmethyl)
. . thiomorpholine 1,1-
thiomorpholin-4-ylmethyl)- oo
idin-3-yl]-1-methyl-3,4 dioxide
pyridin-3-yl}-1-methyl-3,4- _ _
13./1‘ y L Y {(intermediate A-14) .
dihydro-1H-quinolin-2-one White
20 E and 1-methyl-6- _ 386.2
04 N _ solid
(4,4,5,5-tetramethyl-
= 1,3,2]dioxaborolan-
N A 2-y1)-3,4-dihydro-
0
1H-quinolin-2-one
{intermediate A-1)
3-Bromo-5-((S)-2-
6-15-((S)-2-Methoxymethyl- methoxymethyl-
pyrrolidin-1-ylmethyl)-pyridin- pyrrolidin-1-
3-yl]-1-methyi-3,4-dihydro-1F- | ylmethyl)-pyridine
quinolin-2-one (intermediate A-15)
Colorless
21 | and 1-methyl-6- . 366.3
Oy N oil
(4,4,5,5-tetramethyl-
| j b [1,3,2]dioxaborolan-
N 2-yD)-3,4-dihydro-
o
7 1H-quinolin-2-one
(intermediate A-1)
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Ex Name Starting Materials Aspect N
(M+HH
(S)-1-(5-Bromo-
(S)-1-[5-(1-Methyl-2-ox0- | pyridin-3-ylmethyi)-
1,2,3,4-tetrahydro-quinolin-6- pyrrolidine-2-
yD-pyridin-3-ylmethyl]- carboxylic acid
pyrrolidine-2-carboxylic acid methyl ester
22 methyl ester (intermediate A-17) Brown oil 380.3
. ;\!1 and 1-methyl-6-
(4,4,5,5-tetramethyl-
% [1,3,2]dioxaborolan-
NTO ( 2-y1)-3,4-dihydro-
4 1 H-quinolin-2-one
(intermediate A-1)
3-Bromo-5-{(8)-2-
I-Methyl-6- {5~[(S)~2~(2,2,2-— (2,2, 2-4rifluoro-
trifluoro-cthoxymethyl)- ethoxymethyl)-
pyrrolidin-1-ylmethyl]-pyridin- pyrrolidin-1-
3.yi}-3,4-dihydro- 1 H-quinolin- yImethyl]-pyridine
” ;oo (intermediate A-19) | Corlorless |,
O N and [-methyl-6- waxy solid
e N {(4,4,5,5-tetramethyl-
| N p [1,3,2]dioxaborolan-
N 2-y1)-3,4-dihydro-
}F 1H-quinolin-2-one
(intermediate A-1)
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Ex

Name

Starting Materials

24

6-f6-(2-Hydroxy-ethylamino)-
pyrazin-2-yl}-1-methyt-3,4-
dlhydro [ H-gquirolin-2-one

L@\U\/\OH

2-(6-Chloro-
pyrazin-2-ylamino)}-
ethanol
(mtermediate A-20)
and 1-methyl-6-

{4,4,5,5-tetramethyi-
[1,3,2]dioxaborolan-

2-y1y-3,4-dihydro-

1H-quinolin-2-one

(intermediate A-1)

25

6-(6-Benzylamino-pyrazin-2-
yl)-1-methyl-3,4-dihydro-{ H-

quinolin-2-one

ot
KJQ%N\ “\/@
|éf

Benzyl-(6-chloro-
pyrazin-2-yl)-amine
{intermediate A-21)

and 1-methyl-6-
(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-
2-y1)-3,4-dihydro-
1 H-quinolin-2-one
(intermediate A-1)

26

7-Fluoro-6-[6-(2-hydroxy-
ethylamino)-pyrazin-2-yl]-1-
methyl-3,4-dihydro-1H-
quinolin-2-one

F
I%Tm/ﬂw
o
N

2-(6-Chloro-
pyrazin-2-ylamino)-
ethanol
{intermediate A-20)
and 7-fluoro-1-
methyl-6-(4,4,5,5-
tetramethyt-
[1,3,2]dioxaborolan-
2-yl}-3,4-dihydro-
1 H-quinolin-2-one
(intermediate A-22)

A ) MS
spec
P (M+HD
Light
brown 2092
solid
Light
yellow 345.1
solid
Whiie
) 3171
solid
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Ex Name Starting Materials Aspect .
(M-+H")
Benzyl-(6-chloro-
_ _ pyrazin-2-yl)-amine
6-(6-Benzylamino-pyrazin-2- (intermediate A-21)
yll)—'?—ﬂuoro—l—?:neﬂllyl—?; 4~ and 7-fluoro-1-
dihydro~1H-quinotin-2~one methyl-6-(4,4,5,5- Yellow
27 : , 362.9
Oz N F tetramethyi- solid
tﬁ[N\jm\/@ [1,3,2]dioxaborolan-
N 2-yiy-3,4-dihydro-
LH-quimolin-2-one
(intermediate A-22)
6-(6-Chloro-
pyrazin-2-y)-2,6-
6-[6-(1-Methyl-2-0x0-1,2,3,4- diaza-
tetrahydro-quinolin-6-yl)- spiro[ 3.3 ]heptane-2-
pyrazin-2-yl]-2,6-diaza- carboxylic acid zert-
spiro[3.3]heptane-2-carboxylic butyl ester OFF white
28 acid tert-butyl ester (intermediate 24) solid 436.1
g j % and 1-methyl-6-
O\/N\f/ % Q\CJN o 1 (4,4,5,5-tetramethyl-
. N

0y

[1,3,2]dioxaborolan-
2-y1}-3,4-dihydro-
LH-quinolin-2-one
(intermediate A-1)
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Ex Name Starting Materials Aspect ‘ -
{(M+H")
6-(5-Bromo-pyridin-
3-yb)-2,6-diaza-
6'[5-(1-M€fhyl-2-0}(0-1,2,3,4-— Spir0[3.3]heptane—2—
tetrahydro-quinolin-6-yl)- carboxylic acid fert-
pyridin-3-yl}-2,6-diaza- butyl ester
spiro[3.3 Jheptane-2-carboxylic (intermediate 25) Brown
29 : 4353
acid fert-butyl ester and 1-methyl-6- | waxy solid
O%E/é P [‘NJ\O# (4,4,5,5-tetramethyl-
| \, A 1,3,2]dioxaborolan-
S N [1,3,2]dioxaborolan
| .
e 2-y1)-3,4-dihydro-
1H-quinolin-2-one
(intermediate A-1)
Example 30

6-[5-((R)-1-Hydroxymethyl-2-methyl-propylamino)-pyridin-3-yl}-1-methy}-3,4-
5 dihydro-1H-quinolin-2-one

i )\/\
O N
*H OH

NH
~
l/

N

[A] 6-{5-I(R)-1-(tert-butyl-dimethvl-silanvloxvmethv)-2-methyi-nropylamine |-pyridin-3-
vit-1-methvl-3.4-dihvdro- | H-quinolin-2-one
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NH,
| A
/
N

In analogy to the procedures described for the preparation of intermediate A-3 [B] and A-3
[C]: 1) (R)-1-(tert-butyl-dimethyl-silanyloxymethyl)-2-methyl-propylamine has been
reacted with 3,5-dibromopyridine to give {S-bromo-pyridin-3-yl}-[(R)-1-{tert-butyl-

5 dimethyl-silanyloxymethyl)-2-methyl-propyl}-amine; ii) subsequent condensation with 1-
methyl-6-(4,4,5,5-tetramethyi-{1,3,2 Jdioxaborolan-2-yl}-3 4-dihydro-1 H-quinolin-2-one
(intermediate A-1) gave the title compound as light yellow amorphous solid. MS: 454.3
(M+HY.

{B] 6-[5-((R)-1-Hydroxvmethyl-2-methvl-propviamino)-pyridin-3-v1]- I -methvl-3.4-

10  dihydro-1H-gquinolin-2-one

! */\
O N
*H OH

NH

AN
=
N

Ina 10 mL round-bottomed flask, 6-{5-[(R)-1-(fert-butyl-dimethyl-silanyloxymethyl)-2-
methyl-propylamino]-pyridin-3-yl}-1-methyl-3,4-dihydro-1 H-quinolin-2-one (60 mg, 132
ume!l) was dissolved in THF (1.5 mL) to give a light yellow solution and cooled down to 0

15 °C. TBAF, 1 M sol. in THF (132 ul, 132 pmol) was added dropwise. The solution was
stirred at 0 °C for 1.5 h and partitioned between aqueous sat. NaHCO; solutior and AcOEt
(3 x). The organic layers were collected, dried over Na;SOs and evaporated in vacuo. The
crude material was purified by flash chromatography (silica gel, 20 g, 100% EtOAc
followed by 1% MeOH in EtOAc) to give the title compound (22 mg, 49%) as a light

20 yellow foam. MS: 340.2 (M+H.

Example 31



10

15
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6-[6-((R)-1-Hydroxymethyl-2-methyl-propylamino)-pyrazin-2-ylj-1-methyi-3,4-
dihydro-1H-quinolin-2-one

0 N J\<\OH
H
N H
I AN
J

N
in analogy to the procedures described for the preparation of intermediate A-20 and A-3
[CI: 1) (R)-2-amino-3-methyl-butan-1-o0l has been reacted with 2,6-dichloropyrazine to
give (R)-2-(6-chioro-pyrazin-2-ylamino)-3-methyl-butan- 1 -ol; 11) subsequent condensation
with 1-methyl-6-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-3,4-dihydro-1//-quinolin-

2-one (intermediate A-1) gave the title compound as a light yeliow solid. MS: 3412
(M+H").

—

Example 32

Ethanesuifonic acid [5-(5-methy}-6-0x0-5,6,7,8-tetrahydro-[1,5| naphthyridin-2-yI)-
pyridin-3-yimethyl]-amide




10

20

WO 2013/037779 PCT/EP2012/067744

- 130 -

and 2-bromo-5-nitro-4-(toluene-4-sulfonvimethyvD-pyridine

@

0
g
0~ Q
e
e
Br N

To a stirred solution of 2-bromo-5-nitro-pyridine (3.4 g, 25.0 mmol) and 1-
chloromethanesulfonyl-4-methyl-benzene (3.4 g, 25 mmol) in THF (100 mlL) was added t-
BuOK solution (1.0 M in THF, 55 mL) at -78 °C. After stirring for 30 minutes, AcOH (3.0
mL) was added fo the above solution and the reaction mixture was allowed to warm up to
RT and stirred for additional 20 minutes. After extraction of the reaction mixture with
EtOAc, the organic layer was washed with brine, dried over anhy. Na;SQ,, filtered and
concentrated in vacuo to give a suspension (50 mL), which after filtration gave 2-bromo-5-
nitro-4-(toluene-4-sulfonylmethyl)-pyridine as a pale white solid (3.25 g, 35%); the filtrate
was concentrated m vacuo to afford 6-bromo-3-mitro-2-(toluene-4-sulfonylmethyl)-
pyridine as a light yellow solid (4.2 g, 45%). MS: 371.1 & 373.1 (M+H").

[B] 3-(6-Bromo-3-nitro-pyridin-2-yh-3-{toluene-4-sulfonvl-propionic acid methyl ester

2 N*‘o
|
Br N ™~

o”s“o ©

A mixture of 6-bromo-3-nitro-2-(tcluene-4-sulfonylmethyD-pyridine (3.3 g, 9.0 mmol),
bromo-acetic acid methyl ester (2.1 mL, 22.5 mmol) and K,CO; (8.4 g, 60.8 mmol) were
suspended in DMF (18.0 mL) and stirred at 40 °C for 1 hour before pouring into water (50
mL). After extraction with EtOAc, the organic layer was washed with brine, dried over
anhy, Na;SQOs, filtered and concentrated in vacuo to give 3-(6-bromo-3-nitro-pyridin-2-yi)-
3-(toluene-4-sulfonyl)-propionic acid methyl ester (3.9 g, quant.) as a light vellow solid.
MS: 443.1 & 445.1 (M+H™.

[C].6-(2-Methoxycarbonyl-vinyl)-5-nitro-{ 2.3 Tbipyridiny!-5'-carboxylic acid methyl ester
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3-(6-Bromo-3-nitro-pyridin-2-y|)-3-(toluene-4-sulfonyl)-propionic acid methyl ester (1.2
g, 2.7 mmol), Pd(PPh;),Ch (190 mg, 0.27 mmol), Na,CO; (572 mg, 5.4 mmol) and 3-
(methoxycarbonylpyridine-5-boronic acid pinacol ester (926 mg, 3.5 mmol) were
dissolved in 1,4-dioxane (4.0 mL) and the resulting reaction mixture was heated at 120 °C
for 3 hours before it was poured mto H,O (50 mlL.). After extraction with EtOAc, the
organic layer was washed with brine, dried over anhy. Na;SQy, filtered and concentrated in
vacuo to give 6-(2-methoxycarbonyl-vinyl)-5-nitro-[2,3'Thipyridinyl-5'-carboxylic acid
methyt ester (926 mg, quant.) as a light yeilow solid. MS: 344.1 (M+H").

[D] 5-(6-Ox0-5,6.7,8-tetrahydro-{ 1,5 naphthyridin-2-yl)-micotinic acid methyl ester

6-(2-Methoxycarbonyl-vinyl)-5-nitro-[ 2,3 Tbipyridinyl-5*-carboxylic acid methyl ester (926
mg, 2.7 mmol), 10% Pd/C (300 mg) and AcOH (1.3 mL) were suspended m methanol
(300 mL) and the reaction mixture was stirred at 50 °C under 50 psi H; pressure for 13
hours. After filtration, the reaction mixture was concentrated in vacuo to give a crude
product of 5-(6-0x0-5,6,7,8-tetrahydro-[ 1,5 naphthyridin-2-yi)-nicotinic acid methyl ester
(500 mg, 65.4%) as a light yellow solid. MS: 284.1 (M+H").

[E1 5-(5-Methyl-6-0%x0-5.6.7.8-tetrahvdro-[ 1.5 Inaphthvridin-2-vl}-nicotinic acid methyl

ester

To a stirred solution of 5-(6-0x%0-5,6,7,8-tetrahydro-[ 1,5 naphthyridin-2-yl)-nicotinic acid
methyl ester (430 mg, 1.52 mmol) in THF (15.0 mL) was added 60% NaH (91 mg, 2.28
mmol) at 0 °C and the reaction mixture was stirred at 2-5 °C for 0.5 h before CHsI (0.3
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ml., 4.56 mmol) was added. After stirring overnight at RT, it was poured into water (5.0
ml). After extraction with EtOAe, the organic layer was washed with brine, dried over
anhy. Na,SQy, filtered and concentrated in vacuo to give 5-(5-methyl-6-0x0-5,6,7,8-
tetrahydro-[ 1,5 naphthyridin-2-yi)-nicotinic acid methyl ester (383.7 mg, 85%) as a light
yellow solid. MS: 298.1 (M+H").

[F] 6-(5-Hvdroxymethyl-pyridin-3-vD-1-methyl-3 4-dihvdro-1 H-[ 1.5 naphthyridin-2-one

To a stizred solution of 5-(5-methyl-6-0x0-5,6,7,8-tetrahydro-[ 1,5 Inaphthyridin-2-yl)-
nicotinic acid methyl ester (270 mg, 0.91 mmol) in MecOH (10 mL} was added sodium
borohydride (300 mg, 8.0 mmol) at RT. After sturing overnight, the reaction mixture was
guenched by adding water (5.0 mL). It was then concentrated in vacuo to give a light
yellow oil. After extraction with EtQAc, the organic layer was washed with brine, dried
over anhy. Na;SOy, filtered and concentrated in vacuo to give 6-(5-hydroxymethyl-
pyridin-3-yl)- I-methyl-3,4-dihydro-1H-[ 1,5 naphthyridin-2-one (190 mg, 77.6%) as a
white solid. MS: 270.1 (M+H").

[G} 6-(5-Chloromethyl-pyridin-3-yl-1-methyl-3.4-dihvdro-1H-[ 1. Shanhthyridin-2-one

At 0 °C, 6-(5-hydroxymethyl-pyridin-3-yi)-1-methyl-3,4-dihydro-1H-[1,5]naphthyridin-2-
one (170 mg, 0.63 mmol) in DCM (15 mL) was treated with thionyl chloride (0.32 mL, 4.0
mmol). After the addition, the reaction mixture was allowed to stir at 2-5 °C for 2 hours
before it was poured into satd. aq. NaHCO; solution (50 ml.). After extraction with
EtOAc, the organic layer was washed with brine, dried over anhy. NaySQy, filtered and
concentrated in vacuo to give 6-(5-chloromethyl-pyridin-3-yi)-1-methyl-3,4-dihydro-1H-
[1,5]naphthyridin-2-one (156 mg, 86.3%) as yellow oil. MS: 288.1 (M+H"),
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fH] Ethanesulfonic acid [5-(5-methyl-6-0x0-3,6,7.8-tetrahydro-[ 1,5 Jnaphthyridin-2-v1}-
nyridin-3-vimethyl]-amide

To a stirred solution of ethanesulfonic acid amide (118 mg, 1.08 mmol) in DME (5.0 mL)
was added 60% NaH (35 mg, 0.81 mmol) at RT and the resulting reaction mixture was
stirred for 0.5 hour before 6-(5-chloromethyl-pyridin-3-yl)-1-methyl-3,4-dihydro-1 H-
[1,5]naphthyridin-2-one (156 mg, 0.54 mmol) was added. After continued stirring at RT
for additional 2 hours, water (1.0 mL) was added. After extraction with EtOAc, the organic
layer was washed with brine, dried over anhy. Na;SQ., filtered and concentrated m vacuo
to give a crude product which was purified by prep-HPLC to give title compound (15 mg,
7.7%) as a light yellow solid. MS: 361.1 (M--H").

Example 33

6-Pyridin-3-y1-3,4-dihydre-1H-[1,5|naphthyridin-2-one

H

N N O

3 N/

o
N

In analogy to the procedures described for the preparation of example 32 (steps [C] to
[D1), the title compound was prepared using 3-(6-bromo-3-nitro-pyridin-2-yl)-3-(toluene-
4-sulfonyi)-propionic acid methyl ester and 3-pyridine boronic acid as corresponding
starting materials. MS: 226.1(M-+H").

Example 34

1-Methyl-6-pyridin-3-y1-3,4-dihydro-1 H-[1,5]naphthyridin-2-one
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In analogy to the procedures described for the preparation of example 32 (step [E]), the
title compound was prepared using 6-pyridin-3-yl-3,4-dihydro-14-[1,5]naphthyridin-2-one
(example 33) as corresponding starting material. MS: 240.2 (M+H").

Example 35

i-Methyl-6-pyridin-3-y1-3,4-dikydro-1H-{1,7|naphthyridin-2-one

\

In analogy to the procedures described for the preparation of example 32 (steps [B] to [E]),

10 the title compound was prepared using 2-bromo-35-nitro-4-{toluene-4-sulfonylmethyl)-
pyridine {example 32 [A]) and 3-pyridine boronic acid as corresponding starting materials.
MS: 240.1 (M+H").

Example 36

15 6-(5-Aminomethyl-pyridin-3-yl)-1-methyl-3,4-dihydroe-1H-quinelin-2-one

|
Os N

/

NH,

\!
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A round-bottomed flask was charged with 5-bromo-pyridin-3-yl-methylamine (0.5 g, 2.67
mmol), I-methyl-6-(4,4,5,5-tetramethyl-[1,3,2}dioxaborolan-2-yl)-3,4-dihydro-1H-
quinolin-2-one (intermediate A-1, 0.845 g, 2.94 mmol) and EtOH (48 mL). Then,
tetrakis(triphenylphosphine)palladium{0) (0.093 g, 0.080 mmol), followed by aqueous
NayCO; solution (8 mL, 0.312 g, 2.94 mmol) were added and the reaction mixture heated
to 85 °C over night. The mixture was cvaporated to dryness, the residue was taken up in
EtOAg, filtered through Dicalite and washed with EtOAc (2 x 50 mL). The filtrate was
evaporated to dryness. Then, the residue was purified by silica gel flash chromatography
eluting with a 0 to 20% MeOH(1% NH,OH)-DCM gradient to give the title compound
(0.7 g, 94 %) as an off white solid. MS: 268.2 (M-+H").

Exampie 37

N-[5-(1-Methyl-2-0x0-1,2,3 4-tetrahydro-quinolin-6-vl)-pyridin-3-yimethyl}-
propionamide

|

O N
O
AN N)k/
| H
—
N

To a solution of 6-(5-aminomethyl-pyridin-3-yl)- 1 -methyl-3,4-dihydro-1H-quinolin-2-one
(example 36, 0.05 g, 0.187 mmol) in dry DMF (1 mL) were added EDCI (0.039 g, 0.206
mmol), Hiinig’s base (0.060 g, 0.468 mmol) and propionic acid (0.021 g, 0.282 mmol) and
the reaction mixture was stirred at room temperature over night. The reaction mixture was
diluted with EtOAc, poured into sat. NH4Cl solution (5 mL) and extracted with EtOAc (2
x 10 mL). Combined organics were dried over Na;SOy, filtered and evaporated to dryness.
The residue was purified by silica gel flash chromatography eluting with a 0 to 10%
MeOH(1% NH,OH)-DCM gradient to give the title compound (0.029 g, 48 %) as a white
solid. MS: 324 .4 (M+H").

Example 38
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Propane-2Z-sulfonic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinelin-6-yh-pyridin-
3-vimethyl]-amide

O N

To a solution of 6-(5-aminomethyl-pyridin-3-yi)- [ -methyl-3,4-dihydro-1/-quinolin-2-one
(example 36, 0.05 g, 0.187 mmol) in DCM (1 mL) cooled to 0 °C were added
triethylamine (0.038 g, 0.374 mmol) and isopropylsulfonyichloride (0.029 g, 0.206 mmof).
The resulting suspension was stirred at 0 °C for 4h and then allowed to warm up to room
temperature and stirring was continued for 2h. The reaction mixture was diluted with
DCM, poured into H,O (5 ml) and extracted with DCM (2 x 10 mL). Combined organics
were dried over Na,SQy, filtered and evaporated to dryness, The residue was purified by
silica gel flash chromatography etuting with a 0 to 10% McOH(1% NH:OH)-DCM
gradient to give the title compound (0.023 g, 33 %) as a white foam. MS: 374.1 (M+H").

Example 39

{2-[5-(1-Methyi-Z-0x0-1,2,3,4-tetrahydro-quinolin-6-yi)-pyridin-3-yloxy]-ethyi}-
carbamic acid fert-butyl ester

\!

In anaiogy to the procedure described for the preparation of mntermediate A-3 [C], I-
methyl-6-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-y1)-3,4-dihydro- | H-guinolin-2-one
{(intermediate A-1) has been coupled to [2-(5-bromo-pyridin-3-yloxy)-ethyl]-carbamic acid
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tert-butyl ester (intermediate A-7) to give the title compound as a white solid. MS: 398.1
(M+H™.

Example 40

3-Methoxy-isoxazole-5-carbeoxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-y})-pyridin-3-ylmethyl]-amide

O il] 0

~ N O

T%\HJ\&(N
o

N O—
To a solution of 6-(5-aminomethyl-pyridin-3-yl)-1-methyl-3,4-dihydro-1H-quinolin-2-one
{example 36, 0.05 g, 0.187 mmol) in dry DCM (1 mL) were added EDCI (0.039 g, 0.206
mmol), hydroxybenzotriazole (0.032 g, 0.206 mmol), Hiinig’s base (0.060 g, 0.468 mmol)
and 3-methoxy-isoxazole-5-carboxytic acid (0.040 g, 0.281 mmol) and the resulting
solation was stirred at room temperature over night. The reaction mixture was diluted with
EtOAc, poured into sat. NaHCO; solution (5 mL) and extracted with EtOAc (2 x 10 mL).
Combined organics were dried over Na,SQy, filtered and evaporated to dryness. The
residue was purified by silica gel flash chromatography eluting with a 0 to 10% MeOH(1%

NH4OH)-DCM gradient to give the title compound (0.03 g, 41 %) as a white solid. MS:
393.1 (M+HD).

Example 41

Cyclopropanecarboxylic acid [5-(1-methyl-2-o0x0-1,2,3,4-tetrahydro-quinolin-6-yl)-
pyridin-3-ylmethyt]-amide
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S J\7
M

7
N

In analogy to the procedure described for the preparation of example 37, 6-(5-
aminomethyl-pyridin-3-yl)-1-methyl-3,4-dihydro- 1 H-quinolin-2-one (example 36) has
been reacted with cyclopropanecarboxylic acid to give the title compound as a white solid.
MS: 336.3 (M+H").

Exampie 42

6-[5-(2-Amino-ethoxy)-pyridin-3-yi]-1-methyl-3,4-dikydro-1 H-quinolin-2-one
hydrochloride

O N

™ O\/\NHz

~ H-Ci
N C

To a solution of {2-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yl)-pyridin-3-yloxy]-
ethyl}-carbamic acid zert-butyl ester (example 39, 0.06 g, 0.151 mmol) in MeOH (1 mL)
was added 4M HCI in dioxane (0.151 mL, 0.604 mmol) and the reaction mixture was
stirred at room temperature over night. The resulting suspension was filtered off and the
solid material was triturated in diethyl ether, filiered off and further dried in a high vacuum
to give the title compound (0.046 g, 91 %) as a white solid. MS: 298.3 (M+H ).

Example 43

N-{2-[5-(1-Methy}-2-0x0-1,2,3,4-tetrahydro-quinokin-6-yl)-pyridin-3-yloxy|-ethyl}-
propionamide
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In analogy to the procedure described for the preparation of example 37, 6-[5-(2-amino-
ethoxy)-pyridin-3-yl}-1-methyl-3,4-dihydro-1/-quinolin-2-one hydrochloride (example
42) has been reacted with propionic acid to give the title compound as a white solid. MS:

354.3 (M+H).
Example 44
6—[S—(I,I—Dioxo—lkﬁ-[l,Z]thiazinan-2~—ylmethyl)-pyrﬁdin-3-yl‘[-1-methyl~3,4-«dihydro—
1LH-quinolin-2-one
Os N Q:«_o
N\
O
I ~
P
N

In analogy to the procedure described for the preparation of intermediate A-12 [B] and to
the procedure described for the preparation of intermediate A-3 [C], [1,2]thiazinane 1,1-
dioxide was reacted with 3-bromo-5-chloromethyl-pyridine (intermediate A-12 [A]) in the
presence of NaH to give 2-(5-bromo-pyridin-3-yimethy!)-[1,2]thiazinane 1,1-dioxide,
which was subsequently reacted with 1-methyl-6-(4,4,5,5-tetramethyl-[1,3,21dioxaborolan-
2-yh)-3,4-dihydro-1H-quinolin-2-one (intermediate A-1) to give the title compound as a
off-white solid. MS: 386.2 (M+H™).

Example 45

{5)-2-[5-(1-Methyl-2-ox0-1,2,3,4-tetrabydro-quinolin-6-yl)-pyridin-3-yloxymethyl}-
azetidine-I-carboxylic acid rerr-butyl ester
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| -
o
N 0

A sealed tube was charged with {S)-2-(5-bromo-pyridin-3-yloxymethyl)-azetidine-1-
carboxylic acid rert-butyl ester (intermediate A-26, 0.260 g, 0.76 mmol), I-methyl-6-
(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-3,4-dihydro-1/-~quinolin-2-one
(intermediate A-1, 0.239 g, 0.83 mmol) and DMF (3 mL). Then,
bis(triphenylphosphine)palladium(IT)chloride (0.053 g, 0.076 mmol), followed by IN
aqueous Na,COs solution {2.27 mL, 2.27 mmol) were added and the reaction was heated
to 110 °C (pre-heated oil bath) for th. The mixture was diluted with EtOAc, filtered
through Dicalite and washed with EtOAc (20 mL). The resulting filtrate was poured into
aq. NaHCO; (20 mL) and the aqueous layer was extracted with EtOQAc (20 mL)
Combined organics were washed with brine, dried over Na;SQq, filtered and evaporated.
The residue was purified by silica gel flash chromatography cluting with a 0 to 100 %
EtOAc-heptane gradient to give the title compound (0.277 g, 86%) as a light brown foam,
MS: 4241 (M+H"),

The following compounds listed in Table 3 were prepared in analogy to the procedure
described for the preparation of example 45, using the appropriate starting materials.

Table 3

MS

Ex Name Starting Materials Aspect -
{M+H")
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Ex Name Starting Materials Aspect
(M+H")
(R)-3-(5-Bromo-
pyridin-3-yloxy)-
(R)-3-[5-(7-Fluoro-1-methyl-2- | Pyrrolidine-1-
oxo-1,2,3,4-tetrahydro-quinolin- carboxylic acid sert-
6-yh)-pyridin-3-yloxy]- butyl ester
pyrrolidine-1-carboxylic acid | (intermediate A-27) Colorless
46 tert-butyl ester and 7-fluoro-1- “olid 442.3
methyi-6-(4,4,5,5-
o N F _é tetramethyl-
~ P [1,3,2]dioxaborolan-
U@[Q el .
2-yD-3,4-dihydro-
1H-quinolin-2-one
{intermediate A-22)
3-(5-Bromopyridin-
3-[5-(1-Methyl-2-0x0-1,2,3,4~ .
T e 3-yloxy)-azetidine-
C_:: 3; rol—qumo 1n-‘d-‘y )_1 1-carboxytic acid
y -3~ ~azetigme-1-
py;i mi' v o.zy] dz; it 1?0 . fert-butyl ester
tert-
carboxylic acid fert-butyl ester (intermediate A-28)
Colorless
47 | and 1-methyl-6- . 410.5
O solid
(4,4,5,5-tetramethyl-
[ O\C\ [1,3,21dioxaborolan-
- N o) .
- N jg’ #/ 2-y1)-3,4-dihydro-
1H-quinolin-2-one
(mntermediate A-1)
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Ex Name Starting Materials Aspect MS, .
(M+H")
(8)-3-(5-Bromo-
(S)-3-[5-(1-Methyl-2-ox0- | Pyridin-3-yloxy)-
1,2,3,4-tetrahydro-quinolin-6- | PY*© lidine-1-
yl)-pyridin-3-yloxy]- carboxylic acid tert-
pyrrofidine- 1-carboxylic acid b-utyi ' ester
48 tert-butyl ester {(intermediate A-29) Coloxtl.ess 4041
and 1-methyl-6- solid
ot (4.4,5,5tetramethyl-
T;@ETO@ [1,3,2]dioxaborolan-
N ?}_()4 2-v1)-3 4-dihydro-
© 1 H-quinolin-2-one
{intermediate A-1)
(S)- 3-(5-
Bromopyridin-3-
(S)-3-[5~(1-Methyl-2-oxo0- yloxy)-piperidine-1-
[,2,3,4-tetrahydro-quinolin-6- carboxylic acid fert-
yl)-pyridin-3-yloxy]-piperidine- butyl ester
l-carboxylic acid rert-butyl ester (intermediate A-30) | Colorfess
49 _ , 438.3
o and 1-methyl-6- oil
o (4,4,5,5-tetramethyl-
T/\O\(j \O i1,3,2]dioxaborolan-
T Ak | 2v)-3 d-diydro-
1H-quinolin-2-one
{(intermediate A-1)
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{M+H"})
4-(5-Bromopyridin-
4-[5(1-Mothyl-2-0x0-1,2,3,4- | > YlOXy)-piperidine-
tetrahydro-quinolin-6-yl)- | \-carboxylicacid
pyridin-3-yloxyl}-piperidine-1- fert-butyl ester
carboxylic acid rerr-butyl ester (intermediate A-31) | Colorless
50 and 1-methyl-6- amorphou | 4383
o M (4,4,5,5-tetramethyl- s solid
0 [1,3,2]dioxaborolan-
% \Q\n/o\}/ 2-y1)-3,4-dihydro-
° 1 H-quinolin-2-one
(intermediate A-1)
(8)-2-((5-
Bromopyridin-3-
(S)-2-[5-(1-Methyl-2-0x0- yloxy)methyDpyrol
1,2.3,4-tetrahydro-quinolin-6- idine- 1-carboxylic
yl)—pyri’din—?)—yloxyme.thyl]'- acid rert-butyl ester
51 P yrrohdmﬁe—l—carbc‘-xyhc acid (intermediate A-32) | Colorless 4385
feri-butyl ester and 1-methyl-6- solid '
o ;J: (4,4,5,5-tetramethyl-
“ 0\..--'D [1.3,2]dioxaborolan-
[ 03\034 2-y1)-3,4-dihydro-
1H-quinolin-2-one
(intermediate A-1)
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Ex Name Starting Materials Aspect ‘ +
(M+H")
(S)-3-(5-Bromo-
pyridin-3-yloxy)-
(S)-3-[5-(7-Fiuoro-1 ~met?1yl—~.2- pyrrolidine-1-
oxo-1,2.3 ,4—t<—:.tr.ahydro—q_umo lin- carboxylic acid fert-
6"3’;)"'1’3’“‘11““3 "yloxly}“ . butyl ester
pyrrolidine-1-carboxylic acid (intermediate A-29) |
52 tert-butyl ester and 7-fluoro-1- Colortess n.d.
solid
[ methyl-6-(4,4,5,5-
O N E
5 tetramethyl-
! \: Q >L [1,3,2]dioxaborolan-
A 2-y1)-3 4-dihydro-
1H-quinolin-2-one
(intermediate A-22)
{R}-3-(5-Bromo-
(R)-3-[5-(1-Methyl-2-oxo- | Pyridin-3-yloxy)-
1,2,3,4-tetrahydro~quinolin-6- pyrrolidine-1-
y1)-pyridin-3-yloxyl- carboxylic acid fert-
pyrrolidine-1-carboxylic acid butyl ester
53 tert-butyl cster (intermediate A-27) | Colorless 4049
and 1-methyl-6- solid
o N (4,4,5,5-tetramethyl-
o, 1,3.21dioxaborolan-
N ‘ o 2-yD-3,4-dihydro-
© 1H-quinolin-2-one
(intermediate A-1)
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Ex Name Starting Materials Aspect .
{M+H")
(R)-N-(3+(5-
Bromopyridi-3-
(R‘)~2nMethy1~pr013ane~2~ yloxetan-3-yl)-2-
sulfinic acid {3-{5-(I-methyl-2- | ethylpropane-2-
oxo-1,2,3 4-tetrahydro-quinolin- sulfinamide
6-yh-pyridin-3-yl]-oxetan-3- (intermediate A-33) Amorphou
54 F ylj-amide and  l-methyl6- | bri’:n 4144
soli
O\\/N\i//f\ o (4,4,5,5-tetramethyl-
KA\,U\(\ \N/l{“, ( [1,3,2]dioxaborolan-
&N,,/, He I 1 2.90)-3 4-dihydro-
1H-quinolin-2-one
miermediate A-
I diate A-1
Ethanesulfonic acid
. (5-bromo-pyridin-3-
Fthanesulfonic acid {%5«(2:-0x0~ yimethyl)-amide
1,2,3,4-tetrahydro-quinolin-6- (intermediate A-11)
yl)—gyridin—S—ylmethy].]—amide and 6-(4,4,5,5- | Amorphou
55 | OxN on o tetramethyl-1,3,2- s colorless 3461
N o | dioxaborolan-2-yl)- solid
N/ A 3,4-
dihydroquinolin~
2(1H)-one
{(intermediate A-34)
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Ex Name Starting Materials Aspect , .
(M-+H")
(R)-2-Methyl-
propane-2-sulfinic
(R)-2-Methyl-propane-2- acid [(S and R)-I-
sulfinic acid {(S or R)-1-{5-(1- (5-bromo-pyridin-3-
methyl—Z—()XO—l :233 :4— y1)—0fhy1} -arnide
tetrahydro-quinolin-6-yl)- | (itermediate A-35)
. . Amorphou
pyridin-3-yl]-ethyl}-amide and 1-methyl-6-
56 s colorless 386.1
i (4,4,5,5-tetramethyi- )
O N . solid
o [1,3,2]dioxaborolan-
B H,E-..K 2-y1)-3,4-dihydro-
N 1 A-quinolin-2-one
SorR) (intermediate  A-1)
followed by HPLC
separation.
(R)-2-Methyl-
propane-2-sulfinic
id [(S and R)-1-
(R}-2-Methyl-propane-2- ;icli (S an 'd)' 2
sulfinic acid {(R or S)-1-[5-(1- | ¢ 'lmrz"lpy“ _j’" ]
methyl-2-0x0-1,2,3,4- ‘y)—e y.]-arm ©
L (intermediate A-33)
tetrahydro-quinolin-6-y1)- 4 1omethvl.6 Amorphou
L _ and 1-methyl-6-
57 pyridin-3-y1j-ethyl} -amide Y scolorless | 386.1
! (4,4,5,5-tetramethyl- ]
Oy N ) sotd
o [1,3,21dioxaborolan-
il
S N/Sv-.,ﬁ 2-y1)-3,4-dihydro-
i 1 H-quinolin-2-one
Ror® (intermediate A-1)
followed by HPLC
separation.
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Ex Name Starting Materials Aspect , N
(M-+H")
tert-Butyl (trans)-4-
{(trans)-4-5-(1-Methyl-2-oxo- (5-bromopyridin-3-
1,2,3,4-tetrahydro-quinobin-6- yloxy)eyclohexylcar
yb)-pyridin-3-yloxy]- bamate
cyclohexyl}-carbamic acid fert- (intermediate A-54)
butvl o Off-white
38 E utyl ester and 1-methyl-6- i 452.5
it
O N (4,4,5,5-tetramethyl- >0
o., i -
I% O\ 3\\ 0}4 [1,3,2]dioxaborolan:
N N 2-yl}-3,4-dihydro-
1H-quinolin-2-one
(intermediate A-1).

Example 59

6-[5-(1-Amino-eyclopropyD)-pyridin-3-ylj-1-methyl-3,4-dihydro-1 H-quinolin-2-one

O N

= NH

s
N

b

[A] Methyl 1-(5-bromopyridin-3-yhcyclopropanecarboxylate

Br ]\ O\

-~ O
N

To a solution of methyl 2-(5-bromopyridin-3-ylacetate (4 g, 17.4 mmol) in DMF (80 mL),
cooled at 0 °C with an ice bath, was added 60 % NaH in mineral oil (0.918 g, 38.3 mmol)
and the reaction mixture was stirred at 0 °C for 15 min. Then, a solution of 1,2-
dibromoethane (3.27 g, 17.4 mmol) in DMF (16 mL) was added at 0 °C. After the
addition, the mixture was stirred at room temperature for 1h. Two other portions of 60 %
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NaH in mineral oil (2 x 0.2 g) were added sequentially, until conversion was complete.
Then, the reaction mixture was poured into H,O (50 mL) and extracted with EtOAc (3 x
125 mL). The organic layers were combined, dried over NaySQy, filtered and evaporated to
dryness to give the title compound (4.764 g, 99 %) as a brown oil, which was used with
no further purification. MS: 256.0 and 258.0 (M+H").

[B] Potassium 1-(S-bromopyridin-3-yheyclopropanecarboxylate

Br O

To a solution of methyl 1-(5-bromopyridin-3-yl)cyclopropanecarboxylate (4.764 g, 18.6
mmol) in THF (190 mL) was added 90 % potassium trimethylsilanolate (2.65 g, 18.6
mmol) and the reaction mixture was stirred at room temperature over night. Then, the
mixture was filtered and washed with THF to give the desired product (2.668 g) as a light
brown solid. The mother hquors were concentrated to around 50 ml of THF. Another
portion of 90 % potassium trimethylsilanolate (0.43 g) was added and stirring was
continied for 5 h at room temperature. Then, the mixture was filtered and washed again
with THF to give 2 second batch of desired product (0.953 ¢} which was combined with
the first batch to give the title compound (3.621 g, 59.1 %) as a light brown solid.
MS:242.0 and 244.1 (M+H"),

[C] 1-(5-{1-Methvyl-2-0x0-1,2 3 4-tetrahyvdroqumnolin-6-yDipyridin-3vheyclopropane-
carboxylic acid

N

g

A flask was charged with potassium 1-(5-bromopyridin-3-yl)cyclopropanccarboxylate (0.5
g, 1.52 mmol), 1-methyl-6-(4,4,5,5-tetramethyl-[ 1,3,2 Jdioxaborolan-2-y1)-3,4-dihydro-1 H-
quinolin-2-one (intermediate A-1, 0.479 g, 1.67 mmol) and DMF (7 mL). Then,
bis(triphenylphosphine)palladium(IT)chloride {0.166 g, 0.152 mmol), followed by IN
aqueous NazCOs solution (3.64 mL, 2.4 mmol) were added and the reaction was heated to
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120 °C (pre-heated oil bath) for 1h. The mixfure was evaporated to dryness and the residue
purified by silica gel flash chromatography eluting with a 0 to 15 % MeOH-DCM gradient
to give the title compound (0.551 g, 100%) as a brown solid. MS: 323.4 (M+H").

|

D1} 6-[5-(1-Amino-cyciopro idin-3-vij-1-methyl-3.4-dihydro- 1 H-quinolin-2-one

~ NH

P
N

2

To solution of 1-(5-(1-methyl-2-0x0-1,2,3,4-tetrahydroquinolin-6-y{pyridin-3-
vijcyclopropanccarboxylic acid (0.551 g, 1.52 mmol) in toluene (20 mL) were added TEA
(0.185 g, 1.83 mmol) and diphenylphosphoryl azide (0.419 g, 1.52 mmeol) and then the
reaction mixture was heated to reflux for 4h. After cooling to 0 °C, a 1 M solution of
sodium trimethylsilanoate in THF (3.04 mL, 3.04 mmo!) was added and the mixture was
stitred for 45 min at room temperature. After quenching with 0.1 M ag. HC1 {40 mL), the
aqueous solution was washed with ether (2 times), then basified with 1 M ag. NaOH and
then extracted with DCM (2 x 100 mL). The combined organics were washed with brine,
dried over Na;SO,, filtered and evaporated to dryness to give the title compound (0.333 g,
71%) as a yellow foam. MS: 294.4 (M+H™).

The following compounds listed in Table 4 were prepared by treatment of the appropriate
starting material with HC! in methanol in analogy to the procedure described for the
preparation of example 42 (isolation of the compounds as HCI salts by direct evaporation
or by basic extraction followed by silica gel or reverse phase chromatography):

Table 4

MS

Ex | Name Starting Materials | Aspect "
(M+H")
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Ex | Name Starting Materials | Aspect "
(M+H")
1-Methyl-6-[5-((S)-pyrrolidmn-
3-vloxy)-pyridin-3-y1]-3,4- 2(8)‘3‘[5;i-2/lethyl-
dihydro-1 H-quinolin-2-one —ox;-], = y
hydrochloride ;Ctr? ydrf)(i-j:lu;no - vell
60 Y-pyridin3- OV 3043
o :\Ej yloxy]-pyrrolidine- | solid
T;@\(jo 1-carboxylic acid
~
tert-butyl ester
{ - Q y
H {example 48)
ClH
S (S)-3~[5-(1~-Methyl-
1 —Methy1-6~'[ST((S)-paperldm- 2-0x0-1,2.3 A
3-yloxy)-pyridin-3-yl]-3,4- tetrahydro-quinolin-
dihydro-1H-quinolin-2-one ‘ s Colorless
6-yl-pyridin-3-
61 f o amorphou | 338.3
OxypN yloxyj-piperidine-1- _
o o s solid
| RN \(j carboxylic acid tert-
N N buty! ester (example
49}
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Ex | Name Starting Materials | Aspect N
{M+H")
1-Methyl-6-[5-(piperidin-4- | +13-(1-Methyl-2-
yloxy)-pyridin-3-yi]-3,4- 0%0-1,2,3,4- o
dihydro-1H-quinolin-2-one | ‘Cirahydro-quinolin- .
62 | hydrochloride 6-yD-pyridin-3- yellow | 3384
| yloxy]|-piperidine-1- )
O N oo solid
. carboxylic acid rert-
| - \O butyl ester (example
N/ NH CIH
50
(S)-2-[5-(1-Methyl-
6-[5-((S)-1-Azetidin-2- 2-0x0-1,2,3,4-
ylmethoxy)-pyridin-3-yi}-1- | tetrahydro-quinolin-
methyl-3,4-dihydro-1H- 6-yl)-pyridin-3- Light
63 | quinolin-2-one yloxymethyl]- 13242
| L yellow oil
O N azetidine-1- .
S O Dﬁ carboxylic acid rert-
N butyl ester (example
45)
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. . MS
Ex | Name Starting Materials | Aspect .
M+
6-[5-((S or R)-1-Amino- 1.2 Methl
ethyl)-pyridin-3-yl]-1-methyl. | 072" 62 y;'f _
3,4-dihydro-1H-quinotin-2- pr‘_’f‘m;“ "S; 1;““’5
one hydrochloride acid {(S or Rp-1-{5-
{1-methyl-2-oxo0- Colorless
64 _ 282.1
5 é 1,2,3,4-tetrahydro- solid
quinolin-6-y1)-
| \: C,HNH2 pyridin-3-yl]-cthyl} -
N amide (example 56)
(SorR)
6-[5-((R or 8)-1-Amino-
ethyl)-pyridin-3-yl1]-1-methyl- | (R)}-2-Methyl-
3,4-dihydro-1H-quinolin-2- propane-2-sulfinic
one hydrochloride acid {(R or S)-1-[5-
{1-methyl-2-oxo- Colorless
65 E i 282.1
Ol N 1,2,3,4-tetrahydro- | solid
quinolin-6-yl)-
= Nt .
| : pyridin-3-yl]-ethyl} -
N cH amide (example 57)
(RorS)
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Ex | Name Starting Materials | Aspect N
(M-+H")
(S)-2-[5-(1-Methyl-
-Methy-6-[5-((S)-1-
! Mi;dy 2 [f; ((2 ! 2-0x0-1,2,3,4-
P ynjz‘l ?H {y;zed.;x?_ L tetrahydro-quinolin-
i 1;1_ ;{ ; ,h“dl yhrlo~._d. | 6D-pyridin-3- Yell
66 quinolin-2-one hydrochloride Jloxymethyl]- c‘ ow 138.2
. solid
o A pyrrolidine-1-
o D carboxylic acid fert-
R
L oo butyl ester (example
N
51)
S El 1 L6l SR (R)-3-[5-(7-Fluoro-
i i?;?"';mft yh-6-L ';i('( ;_ 1-methyl-2-0x0-
pfr?; ;HI; ;1y Oiﬁ_py'm 1111- i 1,2,3,4-tetrahydro-
}27]_ ’ 1; ;y ;?_ .d—qumo . quinolin-6-yl}- Light
g7 | TOnedrochionde pyridin-3-yloxy]- | yellow | 3423
on 1 . pyrrolidine-1- solid
carboxylic acid tert-
i o Q\I:/\NH CtH - -
P butyl ester {example
N
46)
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‘ MS
Ex | Name Starting Materials | Aspect N
(M+H")
I-Methyl-6-3A((R)- (R)-3-[5-(1-Methyl-
p}frrohdu-l-?;~yioxy)~py?1dﬁ‘1-3» 2 0%0-12.3 4
vi]-3,4-dihydro-1H-quinolin- tetrahydro-quinolin-
2-one hydrochloride g
68 6-yl-pyridin-3- Yellow 194.5
o :lq yloxy]-pyrrolidine- | solid
o 1-carboxylic acid
% D tert-butyl ester
N & (example 53)
ClH
6-[5-(3-Amino-oxetan-3-yi)- (R)-2-Methyl-
pyridin-3-yl]-1-methyl-3,4- propane-2-sulfinic
dihydro-1H-quinolin-2-one acid {3-[3-(1-
hydrochloride methyl-2-0x0- Light
69 1,2,3 4-tetrahydro- | yellow 310.2
quinolin-6-yi)- sohid
pyridin-3-yi]-
oxetan-3-yl}-amide
{example 54)
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Ex | Name Starting Materials | Aspect +
(M+H")
6-[5-(Azetidin-3-yloxy)-
pyridin-3-yl]-1-methyl-3 4- | 5-[3-(1-Methyl-2-
dihydro-1H-quinolin-2-one oxo-1,2,3,4-
hydrochloride tetrahydro-quinolin-
6-yl)-pyridin-3- Yell
70 : yh-pyridin- Y3103
O _N yloxyl-azetidine-1- | solid
o carboxylic acid fert-
x
D t\w butyl ester (example
N CIH 47)
6-[5-((trans)-4-Amino-
cyclohexyloxy)-pyridin-3-yl]- | {(trans)-4-[5-(1-
T-methyl-3,4-dihydro-1H- Methyl-2-oxo-
quinolin-2-one hydrochloride | 1,2,3,4-tetrahydro-
i uinolin-6-yl)-
O 1 - yD Yellow
71 o pyridin-3-yloxy]- , 352.5
Sy solid
- O\ cyclohexyl}-
N CEHNHZ carbamic acid tert-
butyl ester (example
58)

Example 72

6-[5-(1-Aminoc-1-methyl-ethyl)-pyridin-3-ylj-1-methyl-3,4-dihydro-1H-quinolin-2-one
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N NH

=
N

2

{A] Methyl 2-(5-bromopyridin-3-y)-2-methvipropanoate

Br !\ O\

/ O
N

To a solution of methyl 2-(5-bromopyridin-3-yDacetate (0.7 g, 3.04 mmol) in DMF {14
mL) cooled at 0 °C with an ice bath was added 60 % NaH in mineral oil (0.244 g, 6.09
mmol) and the reaction mixture was stirred for 15 min. Then, a solution of Mel (0.864 ¢,
6.09 mmol) in DMF (16 mL) was added dropwise at 0 °C. After the addition, the mixture
was stirred at room temperature for th. An other portion of 60 % NaH in mineral oil
(0.073 g) was added to the mixture which was stirred at room temperature for 1h. The
reaction mixture was poured into H,O (15 mL) and the aqueous layer was extracted with
EtOAc (3 x 50 mL). The organic layers were combined, dried over Na,SQO,, filtered and
evaporated to dryness to give the title compound (0.617 g, 75 %) as a brown oil which was
used with no further purification. MS: 258.2 and 260.3 (M+H").

[B] Potassium 2-(5-bromopyridin-3-vl)-2-methvipropanoate

Br O

In analogy to the procedure described for the preparation of example 59 [B], methyl 2-(5-
bromopyridin-3-yl)-2-methylpropanoate (example 72 [A]) was reacted with 90 %
potassium trimethylsilanolate to give the title compound as a light brown solid. MS: 244.3
(M+HY).

[C] 2-Methyl-2-(5-{ 1-methyl-2-0x0-1,2.3.4-tetrahvdroquinolin-6-yDpyridin-3-yDinropan-
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oic acid

X OH

o O
N

In analogy to the procedure described for the preparation of example 59 [C], potassium 2-
(5-bromopyridin-3-y)-2-methylpropanoate (example 72 [B]) was reacted with I-methyl-6-
(4,4,5,5-tetramethyl-{1,3,2}dioxaborolan-2-y[)-3,4-dihydro- | H-quinolin-2-one
(intermediate A-1) in presence of bis(triphenylphosphine)palladium(iT)chloride and
NaCOs (IM aq. solution) to give the title compound as a brown foam. MS: 325.4
(M+H™).

D] 6-[5-(1-Amino-1-methyl-ethyD-pyridi , i uinolin-2-one

O N

~ NH

=
N

In analogy to the procedure described for the preparation of example 59 [D], 2-methyl-2-
(5-(1-methyl-2-0x0-1,2,3 4-tetrahydroquinelin-6-yl)pyridin-3-yDpropanocic acid (example
72 [C]) was reacted with diphenylphosphoryl azide in presence of TEA and then sodium
trimethylsilanoate (1 M in THF) to give the title compound as a light brown amorphous
solid. MS: 296.5 (M-+H").

Example 73

6-(5-Aminomethyl-pyridin-3-vl)-7-fluore-1-methyi-3,4-dihydro-1 H-quinolin-2-one
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X" "NH

=
N

2

In analogy to the procedure described for the preparation of example 453, reaction of 3-
aminomethyl-5-bromopyridine and 7-fluoro-1-methyl-6-(4,4,5,5-tetramethyl-
f1,3,2]dioxaborolan-2-yl)-3,4-dithydro-1H-qumolin-2-one (intermediate A-22) gave the
title compound as a light yellow solid. MS: 286.7 (M+I17).

Example 74

6-{6-[6-(3-Methoxy-isoxazole-5-carbonyl)-2,6-diaza-spiro[3.3]hept-2-y1]-pyrazin-2-
yl}-1-methyl-3,4-dihydro-1H-quineclin-2-one

O
i
| N)/ /

To a solution of 6-(6-(2,6-diazaspiro[3.3]heptan-2-yl)pyrazin-2-y1)-1-methyl-3,4-
dihydroquinolin-2(1 f/}-one 2,2,2-trifluoroacetate (intermediate A-36, 0.030 g, 0.067
mmol) in DCM (1 mL) were added 3-methoxyisoxazole-5-carboxylic acid (0.014 g, 0.1
mmol) and TBTU (0.024 g, 0.073 mmol) followed by Hiinig’s base (0.022 g, 0.167 mmol)
and the reaction mixture was stirred at room temperature over night. The reaction mixture
was diluted with EtOAc, poured into sat. NaHCOj; solution (5 mL) and extracted with
EtOAc (2 x 10 mL). Combined organics were dried over NaySQy, filtered and evaporated
to dryness. The residuc was purified by silica gel flash chromatography eluting with a 0 to
5% MeOH-DCM gradient to give the title compound (0.007 g, 20 %) as a yellow solid.
MS: 461.3 (M+H").

Example 75
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3,5-Dimethylisoxazole-4-carbexylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yi)-pyridin-3-ylmethyl]-amide

I
O N
0
2 N =
%Hjﬁo
N N

To a solution of 6~(5-aminomethyl-pyridin-3-yl)- I-methyl-3,4-dihydro- 1 H-quinolin-2-one
(example 36, 0.047 g, 0.177 mmol) in DMF (1 mL) were added 3,5-dimethylisoxazole-4-
carboxylic acid (0.037 g, 0.266 mmol) and TBTU (0.063 g, 0.195 mmol) followed by
Hiinig’s base (0.048 g, 0.372 mmol) and the reaction mixture was stirred at room
temperature over night. The mixture was purified directly by reverse phase HPLC on a
Gemini-NX column, eluting with a 20 to 98% MeOH-H20 (0.05 % TEA) gradient to give
the title compound (0.041 g, 59 %) as a colorless solid. MS: 391.3 (M+H").

Example 76

6-[5-((S)-1-Cyclopropanecarbonyl-pyrrolidin-3-yloxy)-pyridin-3-yi|-1-methy}-3,4-
dihydro-1 H-quinolin-2-ene

|
%OQ
<

O

To a solution of I-methyl-6-[5-((S)-pyrrolidin-3-yloxy)-pyridin-3-y1}-3,4-dihydro-1H-
qumolm-2-one hydrochloride (example 60, 0.05 g, 0.139 mmol) in dry DCM (1.5 mL.) was
added cyclopropanecarbonyl chloride (0.015 g, 0.139 mmol) followed by TEA (0.035 g,
0.347 mmol) and the reaction mixture was stirred at room temperature for Th. Then, the
reaction mixture was diluted with EtQAc, poured into sat, NaHCO3 solution (10 mL) and
extracted with EtOAc (2 x 20 mL). Combined organics were dried over Na;SQy, filtered

and evaporated fo dryness. The residue was purified by silica gel flash chromatography
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eluting with a 0 to 5% MeOH-DCM gradient to give the title compound (0.032 g, 59 %) as
a colorless foam. MS: 392.2 (M+H").

The following compounds listed in Table 5 were prepared by treatment of the appropriate
starting materials under the appropriate coupling conditions as described in examples 40,
74,75 or 76.

Table 5
Aspect
» . MS
Ex Name Starting Materials Prep. by | (M+H")
analogy to
Colorless
3-Methyl-N-[5-(1-methyl-2- solid
oxo-1,2.3,4-tetrahydro- 6-(5-Aminomethyl-
quinolin-6-yl)-pyridin-3- pyridin-3-yi)-1-
77 ylmethyl]-butyramide methyl—‘3,4—vdihydr0— 150 4
1H-quinolin-2-one -
o 4 o (example 36) and 3-
%EM methyl-butyric acid
N expl. 74
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Aspect
E Starti rjal M3
X Name tarting Materials Prep.by | (M+H B
analogy to
3,3,3-Trifluoro-N-[5-(1~ Colorless
methyl-2-0x0-1,2,3,4- i olid
o 6-(5-Aminomethyl- S0
tetrahydro-quinolin-6-y1)- o
1 pyridin-3-yl)-1-
pyridin-3-ylmethyl]- .
, . methyl-3,4-dihydro-
propionamide o
78 1H-quinolin-2-one 3783
(example 36) and
’ Nm I Sefl 3,3 3rifluor
L Y g | S miuore-
LN B propionic acid expl. 74
2-Hydroxy-2-methyl-N-[5-(1- Colorless
methyl-2-0%0-1,2,3,4- 6-(5-Aminomethyl- solid
tetrahydro-quinolin-6-y1)- pyridin-3-y)-1-
pyridin-3-yimethyl}- methyl-3,4-dihydro-
79 propionamide 1H-quinolin-2-one 354.3
| (example 36) and 2-
Oy M 0 hydroxy-2-methyl-
%Hi?( propionic acid expl. 74
h
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Aspect
) ) MS
Ex Name Starting Materials Prep. by | (M)
analogy to
2-carboxylic acid [5-(1- 6-(5-Aminomethyl- solid
methyl-2-0x0-1,2,3,4- pyridin-3-yl)-1-
tetrahydro-quinofin-6-yl)- | methyl-3,4-dihydro-
go | pyridin-3-ylmethyl-amide 1H-quinolin-2-one 1783
I (example 36) and 5-
SN ot methyl-
%g’%ﬁ}“ [1,3.4]oxadiazole-2-
N " carboxylic acid expl. 75
1-Methyl-6-[5-((S)-1-
propionyl-piperidin-3-yloxy)- Orange
pyridin-3-yi}-3,4-dihydro- amorphou
1-Methyl-6-[5-((S)- -
LH-quinolin-2-one ] e‘ y 6-15-) s solid
piperidin-3-yloxy)-
pyridin-3-yl}-3,4-
dihydro-14- 394.1

81

|
Ou N
\O
|
N N
OJ\/

quinolin-2-one
(example 61} and

propionic acid

expl. 74
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Aspect
E N Starting Material MS
X ame Star h S
ing Materia Prep. by | (M+HY
analogy to
. Colorless
2-Methoxy-pyrimidine-5- 6-(5-Aminomethyl- solid
carboxylic acid [5-(1-methyl- pyridin-3-yl)-1- )
2-0x0~1,2,3,4-tetrahydro- methyl-3,4-dihydro-
o quinolin-6-yh-pyridin-3- 1 H-quinolin-2-one 4043
ylmethyl]-amide (example 36) and 2- '
methoxy-
T\D\[\J/\ pyrimidine-3-
carboxylic acid expl. 75
I-Methyl-1H-imidazole2- | ¢ (5_A minomethyl- Colorless
o ¥ solid
carboxylic acid [5-(1-methyl- pyridin-3-yl)-1-
2-0x0-1 ,2,3 ,4—E:etrahydr0— methyi—f% 4—dihydi‘0—
quinolin-6-yl)-pyridin-3- | H-quinolin-2-one
83 amid 376.2
ylmethyl]-amide (example 36) and 1-
o 4 methyl-1H-
e 9 ..
» ji/ﬂ\/\ - J':\(hf imidazole-2-
L P4 | carboxylicacid | expl. 7S

P
N
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Aspect
E N Starting Material MS
Ex Name arting Materials Prep.by | (M+H'
analogy to
Colorless
5-Trifluoromethyl-furan-3-
a " ;J.O 9 [SY (1-methyl 6-(5-Aminomethyl- | @morphou
carboxylic acid [S-(1-methyi- -
Y Y pyridin-3-yl)-1- s solid
2-ox0-1,2,3,4-tetrahydro- .
o o methyl-3,4-dihydro-
quinolin-6-yl-pyridin-3- .
. 1 H-quinolin-2-one
84 ylmethyl]-amide 4304
| {example 36) and 5-
e 1 e | trifluoromethyl-
j j P*J\EHF furan-3-carboxylic
N
acid expl. 75
Colorless
Pyridazine-3-carboxylic acid | 6-(5-Aminomethyl- solid
[5-(1-methyl-2-0x0-1,2,3,4- pyridin-3-yhH-1-
tetrahydro-quinolin-6-yl)- methyl-3,4-dihydro-
85 pyr Ldm 3-ylmethyl]-amide LH-quinolin-2-one 374.3

Vs

(example 36) and
pyridazine-3-
carboxylic acid

expl. 75
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. . MS
Ex Name Starting Materials Prep.by | (V-H)
analogy to
Light
brown
Pyrimidine-5-carboxylic acid | 6-(5-Aminomethyl- solid
[5-(1-methyl-2-0x0-1,2,3,4- pyridin-3~yh-1-
tetrahydro-quinofin-6-y1)- methyl-3,4-dihydro-
86 pyrldm—3 yhmethyl]-amide 1 H-guinolin-2-one 3743
{example 36) and
rﬁ\(\/{/\ pyrimidine-5-
carboxylic acid expl. 75
1-Methyl-1H-pyrazole-4- Colorless
carboxylic acid [5-(1-methyl- 6-(5-Aminomethyl- solid
2-0x0-1,2,3 4-tetrahydro- pyridin-3-yl)-1-
quinolin-6-yh-pyridin-3- methyl-3,4-dihydro-
47 yimethyl]-amide 1 H-quinolin-2-one 176.4
| (example 36) and 1~
e g methyl-1H-
I’;Q\G/\ﬁ)%;ﬁ” pyrazole-4-
" - carboxylic acid expl. 75
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Aspect
N : MS
Ex Name Starting Materials Prep.by | (M+H")
analogy to
Orange
[-Methyl-6-[5-(I-propionyl- 1-Methyl-6-[5- amorphou
piperidin-4-yloxy)-pyridin-3- (piperidin-4-yloxy)- < solid
y1}-3,4-dihydro-1H-quinolin- pyridin-3-yl]-3,4-
2-0n¢ dihydro-171-
88 | oI o 394.1
quinolin-2-one
TD\E‘TOO hydrochloride
v NY\ (example 62) and
° propionic acid expl. 74
Colorless
Pyridazime-4-carboxylic acid amorphou
[5-(1-methyl-2-0x0-1,2,3,4- | O-C-Ammomethyl- g ooy
tetrahydro-quinolin-6-y1)- pyridin-3-yl)-1-
pyridin-3-ylmethylj-amide methyl-3,4-dihydro-
89 | 1H-quinolin-2-one 3743
5" i (example 36) and
%ﬁ)ﬁz - pyridazine-4-
: carboxylic acid expl. 75
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Aspect
. . MS
Ex Name Starting Materials Prep.by | (M+H)
analogy to
Light
1-Methyl-6-[5-((S)-1- I-Methyl-6-[3-((5)- | yellow ol
propionyl-pyrrolidin-3- pyrrolidin-3-yloxy)-
yloxy)-pyridin-3-yl]-3,4- | Ppyridin-3-yi]-3,4-
99 éihydiro— 1H-quinolin-2-one dl.hyd.ro ~1H- 380.3
o N o~ quinolin-2-one
1 \;\ “\/\/o hydrochloride
DR
Y N (example 60) and
p
o propionic acid expl. 74
Off-white
6-[5-((S)-1- 6-[5-((8)-1- amorphou
Azetidin-2- lid
Cyclopropanecarbonyi- ‘ L 5 50
o ylmethoxy)-pyridin-
a.zejudm—Z—ylmethoxy} 3-y1]-1-methyl-3 4-
gy | pyndim-3-yll-1-methyl-3,4- dihydro-1H- 392.2
dihydro-1H-quinolin-2-one o
: guminolin-2-one
OT:\QW/ 4 (example 63) and
P S O™ 7
%\\N B O}--—/é cyclopropanecarbon expl. 76
yl chloride
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Aspect
E N Starting Material MS
X ame arting Materials .
& Prep. by | (M+HY
analogy to
Light
3-Methyl-isoxazole-4- _ brown
carboxylic acid [5-(1-methyl | S-(-Amnomethyl- 4oy
2-0%0-1,2,3 4-tetrahydro- pyndm—.’i—}il)—l—
quinolin-6-yl)-pyridin-3- methyl-‘3,4-'d1hydro-
92 ylmethy!]-amide 1 H-quinolin-2-one 377.1
i (example 36) and 3-
O N
TDU\ j\f( methyl-isoxazole-4-
= N N . .
[ P Bl O,N carboxylic acid expl. 75
4-Fluoro-2,6-dimethyl-N-[5- Colorless
(1-methyl-2-0x0-1,2,3,4- 6-(5-Aminomethyl- solid
tetrahydro-quinolin-6-yl)- pyridin-3-yD-1-
pyridin-3-ylmethyl}- methyi-3,4-dihydro-
93 benzamide 1H-quinolin-2-one 418.3
ot . (example 36) and 4-
TD\@%NJ:@ fluoro-2,6-dimethyl-
H . .
N F benzoic acid expl. 75
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Aspect
Ex Name Starting Materials _ MS
Prep. by | (M+H")
analogy to
Light
1—M5->‘£hy1—6—{5-((.8)— 1- Zj:t;gii)-—zl: yellow o1l
propmnyl—a.ze'tidm—} yimethoxy)-pyridin-
94 yff;i?:}?gf:il;};];j Ivil-mehyl 3.4 380.3
7 dihydro-1H-
O”\NEK o LT quinolin-2-one
L j/ h r--/ (example 63) and
v ’ propionyl chlorde expl. 76
3,6-Dichloro-pyridazine-4- Colorless
carboxylic acid [5-(1-methyl- | 6-(5-Aminomethyl- amorphou
2-0%0-1,2,3 4-tetrahydro- pyridin-3-y1)-1- s solid
quinolin-6-yl)-pyridin-3- methyl-3,4-dihydro-
95 ylmethyl]-amide [ H-qumolin-2-one 4423
{example 36) and
i@\[j/\ 3,6-dichloro-
J\¢ pyridazine-4-
carboxylic acid expl. 75
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Aspect
Ex Name Starting Materials M3
Prep. by | (M+H"
analogy to
3-Cyclopropyl-1-(2,2,2-
triﬂuoro—cthyll)- | H-pyrazole- 6-(5-Aminomethyl- Colorless
4-carboxylic acid [5-(1- pyridin-3-yl)-1- solid
mhyl“z“o’fo‘l’z’l‘i‘ methyl-3,4-dihydro-
tetrahydro-quinofin-6-yl)- | H-quinolin-2-one
96 y”dm‘3 ylmethylamide | mple 36) and 3- 484.4
cyclopropyl-1-
% A (2,2,2-trifluoro-
N ethyl)-1H-pyrazole- expl. 75
F . 4-carboxylic acid
Pyridine-2-carboxylic acid COiOitleSS
[5-(1-methyl-2-ox0-1234. | O-(5-Aminomethyl- | solid
tetrahydro-quinolin-6-yl)- pyridin-3-yl)-1-
yridin 3-ylmethyl]-amide methyl-3,4-dihydro-
97 1LH-quinolin-2-one 3733
\[ /\fj - (example 36) and
E A Y\\/ pyridine-2-
carboxylic acid expl. 75
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Aspect
MS
Ex Name Starting Materials Prep. by | (M+HY
analogy to
. Colorles:
1,3-Dimethyl-1H-pyrazole-4- oot ES‘S
carboxylic acid [5-(1-methyl- 6-(3-Amimomethyl- &morpl';u
2-0x0-1,2,3,4-tetrahydro- pyridin-3-yl)-1- > SOt
quinolin-6-yl)-pyridin-3- methyl-3,4-dihydro-
98 yimcthyi}*amlde 1H'qu1n0 hn—z—on{'} 390‘3
. rL (example 36) and
i 1,3-dimethyl-1 H-
RN fe-4
P N pyrazoie-4-
N \ ic aci expl. 75
carboxylic acid P
Colorless
Pyrimidine-2-carboxylic acid _ f;
[5-(1-methyl-2-ox0-1,2,3,4- | O-(5-Aminomethyl- 504
tetrahydro-quinolin-6-yl)- pyridin-3-yl)-1-
yridm-.’i ~yimethyl]-amide methyl-3,4-dilydro-
99 1 H-quinolin-2-one 3743
)kr (example 36) and
\J pyrimidine-2-
carboxylic acid expl. 75
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Aspect
Ex Name Starting Materials M5
® Prep. by | (M+H"
analogy to
6-Methoxy-pyridazine-3- 6-(5-Aminomethyl- C(ZI;Z?SS
carboxylic acid [5-(1-methyl- pyridin-3-yl)-1- )
2-0x0-1,2,3 4-tetrahydro- methyl-3,4-dihydro-
quinolin-6-yH)-pyridin-3- 1 H-quinolin-2-one
100 ylmethyl]-amide (cxample 36) and 6- e
methoxy-
T/\Q\Ej/\ J%/j\ pyridazine-3-
carboxylic acid expl. 75
5-Methyl-isoxazole-4- Colorless
carboxylic acid [5-(1-methyl- 6-(5-Aminomethyl- solid
2-0x0-1,2,3 4-tetrahydro- pyridin-3-yl)-1-
quinolin~-6-yl)-pyridin-3- methyl-3,4-dihydro-
101 ylmethyl]-amide 1H-quinolin-2-one 377.1

|
0. N o
B ﬁ)ﬁfw
N/ 0

(example 36) and 5-
methyl-isoxazole-4-
carboxylic acid

expl. 40
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Aspect
Ex Name Starting Materials Prep. by (Ml\j; Y
analogy to
3,5-Dimethyl-isoxazole-4- 6-[5-(2—Am1-n(-)- tht
carboxylic acid {2-[5-(1- cthoxy)-pyridin-3- ¥ 1(.);
methyl-2-0x0-1234. | Frimethyl3.4- o
tetrahydro-quinofin-6-yl)- | © Y0
102 | pyridin-3-yloxy]-cthyl}-amide qumohn—Q—.one 421.1
| hydrochloride
Ofi@ﬁo @ {example 42) and
® \/\‘ﬁ)ﬁé« 3,5-dimethyl-
N o
isoxazole-4- expl. 75
carboxylic acid
[-Methyl-1 H-pyrazole-4- 6-[5-(2-Amino- Colorless
carboxylic acid {2-[5-(1- sthoxy)-pyridin-3- solid
methyl-2-0%0-1,2,3,4- yl}-1-methyl-3,4-
tetrahydro-quinelin-6-y1)- djh_ydrf)_ LH-
103 yr:d1r;—3 vloxy]-ethyl}-amide qulnol.1n~2~f)ne 406.4
hydrochioride
m\(j/ (example 42) and 1-
/H\C methyl-1 H-
pyrazole-4- expl. 75
carboxylic acid
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Aspect
. MS
Ex Name Starting Materials Prep. b N
p.- 0y | (M+H")
analagy to
6-Chloro-pyridazine-3- Colorless
carboxylic acid [5-(1-methyl- | 6-(5-Aminomethyl- solid
2-0x0-1,2,3,4-tetrahydro- pyridin-3-yl}-1-
quinolin-6-yh-pyridin-3- methyl-3,4~dihydro-
104 ylmethyl]-amide 1H-quinolin-2-one 408.3
(example 36) and 6-
I:@\(j/\ /Lh chloro-pyridazine-3-
i carboxylic acid expl. 40
3-Chloro-6-methyl- Colorless
pyridazine-4-carboxylic acid | 0-(3-Aminomethyl- solid
[5-(1-methyi-2-0x0-1,2,3,4- | pyridin-3-yl)-1-
tetrahydro-quinolin-6-y1)- methyl-3,4-dihydro-
105 pyr;dm -3-ylmethyl]-amide | 1//-guinolin-2-one 4990
(example 36) and 3-
I@\(Y\ Sy | chloro-6-methyl-
/‘Lﬁ;\ﬂ pyridazine-4-
carboxylic acid expl. 40
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PCT/EP2012/067744

Aspect
E N Starting Material MS
& o
X me arting Materials Prep. by | (M)
analogy to
Colorless
1 Methyl-6-[35-((S)-1 1-Methyl-6-[3-((S)- | amorphou
- 21 -{)—- - ] .
.c y L i-pyrrolidin-2- s solid
propionyi-pyrrolidin-2- o
o ylmethoxy)-pyridin-
yimethoxy)-pyridin-3-yl1]-3,4- .
) . 3-y1]-3,4~dihydro-
186 dihydro-1H-quinolin-2-one o 394.3
| LH-quinolin-2-one
" hydrochloride
S P g
| > | {example 66) and
N o .
propionyl chlorde expl. 76
5-Cyclopropyl-isoxazole-4- Colorless
carboxylic acid {5-(1-methyl- | 6-(5-Ammomethyl- amorphou
2-0x0-1,2,3 4-tetrahydro- pyridin-3-yl}-1- s sohd
quinolin-6-yl)-pyridin-3- methyl-3,4-dihydro-
-amide 1 H-quinolmn-2-one
107 | ylmethyll-amide q . 4033
On N o (example 36) and 5-
%ﬁ N cyclopropyl-
{ @ o | isoxazole-4-
carboxylic acid expl. 75
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Aspect
Ex Name Starting Materials M5
Prep. by | (M+H"
analogy to
2-Methyl-5-trifluoromethyl- 6-(5-Aminomethyl- Colorless
oxazole-4-carboxylic acid [5- pyridin-3-yl)-1- solid
{1-methyl-2-0x0-1,2,3,4- methyl-3,4-dihydro-
tetrahydro-quinolin-6-y1}- | H-quinolin-2-one
108 Pylr'idi“‘3'Y*methy}]‘amide (example 36) and 2- 4453
O™ 9 methyl-5-
%Hﬁhﬁ% trifluoromethyl-
N FF s ° oxazole-4- expl. 75
carboxylic acid
2-Methyl-oxazole-4- Off-white
carboxylic acid [5-(1-methyl- | 6-(5-Aminomethyl- solid
2-ox0-1,2,3,4-tetrahydro- pyridin-3-yl)-1-
quinolin-6-yi)-pyridin-3- methyl-3,4-dihydro-
109 ylmethyl]-amide 1H-quinolin-2-one 3774
(example 36) and 2-
r)@(jf\ )H: methyl-oxazole-4-
carboxylic acid expl. 75
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Aspect
. . MS
Ex Name Starting Materials , N
Prep. by | (M+H")
analoegy to
5-Cyclopropyl-oxazole-4- Colorless
carboxylic acid [5-(1-methyl- | 6-(5-Aminomethyl- amorphou
2-0%0-1,2,3,4-tetrahydro- | pyridin-3-y1)-1- s solid
quinolin-6-yi)-pyridin-3- methyl-3,4-dihydro-
{H-quinolin-2-one
110 ylmethyl]-amide juinolin-Z-one 4036
(example 36) and 5-
T\/\Q\E\f cyclopropyl-
\>
oxazole-4-
carboxylic acid expl. 75
2,5-Dimethyl-oxazole-4- 65 A bl Colorless
carboxylic acid [5-(1-methyl- | O d “;m_"lm; Yool solid
2-ox0-1,2,3,4-tetrahydro- P Yrkh 1]:;"3 zc)i-'hﬂ :
thyl-3,4- -
quinolin-6-yD-pyridin-3- | oy > anyaro
_ 1 H-quinolin-2-one
113 ylmethyl}-amide 391.3
| {example 36) and
PP .
\L\V /k/ P N/\/N 2,5-dimethyl-
1 ) b 7"~ | oxazole-4-
N/ / O * .
carboxylic acid expl. 75
i
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Aspect
E N Starting Material M3
i o
Ex Name arting Materials Prep. by | M+
analagy to
5-Methyl-oxazole-4- Colorless
carboxylic acid [5-(1-methyl- | 6.(5-Aminomethyl- solid
2-0x0~1,2,3,4-tetrahydro- pyridin-3-y}-1-
quinolin-6-yl)-pyridin-3- | methyl-3,4-dihydro-
112 ylmethyl]-amide 1H-quinolin-2-one 3774
o N . (example 36) and 5-
\ NJ\% methyl-oxazole-4-
L7 " v carboxylic acid
N carboxylic aci expl. 75
3,5-Dimethyl-isoxazole-4-
. 6-[5-(1-Amino- Colorless
carboxylic acid {1-[5-(1- solid
methyl-2-0x0-1,2,3,4- cyc‘lo?ropyl)— )
tetrahydro-quinolin-6-y1)- pyr1d1n—3—y1]—l1—
pyridin-3-yl]-cyclopropyl}- methyI-.-S ,4-~d1h_ydr0~
£13 amide L H-quinolin-2-one 417.4
| (example 59) and
o] N O .
W 3,5-dimethyl-
N N | "
] = 1s0xaz0le-4 expl. 40
N . .
carboxylic acid




WO 2013/037779 PCT/EP2012/067744
- 179 -
Aspect
Ex Name Starting Materials p MS
Prep. by | (M+H")
analogy to
6-Chloro-pyridine-2- Off-white
carboxylic acid [5-(1-methyl- | 6-(5-Aminomethyl- solid
2-0x0-1,2,3,4-tetrahydro- pyridin-3-yl)-1-
quinolin-6-yh-pyridin-3- methyl-3,4-dihydro-
114 ylmethyl]-amide 1H-quinolin-2-one 407.2
(example 36) and 6-
m\ﬁ JU chloro-pyridine-2-
carboxylic acid expl. 75
3-Methyl-pyridine-2- Colorless
carboxylic acid [5-(I-methyl- | 6-(5-Aminomethyl- solid
2-0x0-1,2,3, 4-tetrahydro- pyridin-3-y1)-1-
quinolin-6-ylj-pyridin-3- | methyl-3,4-dihydro-
115 ylmethyl}-amide 1 H-quinolin-2-one 387.2
o ! o (example 36) and 3-
T:;Q\ﬁ\ujji‘j methyl-pyridine-2-
N # | carboxylic acid expl. 75
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Aspect
E N Starting Material Ms
i .
X ame arting Materials Prep.by | (M+)
analogy to
3,6-Dichloro-pyridine-2- , Colorless
. 6-(5-Ammomethyl- olid
carboxylic acid [5-(1-methyl- . soh
pyridin-3-yl)-1-
2-oxo0-1,2,3 4-tetrahydro- .
L o methyl-3,4-dihydro-
quinolin-6-yl)-pyridin-3- L
. 1 H-quinolin-2-one
116 ylmethyl]-amide 441.2
| (example 36) and
e i 3,6-dichioro-
= N N\ i .
- HJI; pyridine-2-
N <Y . .
carboxylic acid cxpl. 75
6-Methyl-pyridine-2- Colorless
carboxylic acid [5-(1-methyl- | 6-(5-Aminomethyl- solid
2-0x0-1,2,3,4-tetrahydro- pyridin-3-yl)-1-
quinolin-6-yl}-pyridin-3- methyl-3,4-dihydro-
117 ylmethyl]-amide 1H-quinolin-2-one 387.2
o ! o (example 36) and 6-
Y N methyl-pyridine-2-
= Z . o
N carboxylic acid expl. 75
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Aspect
Ex Name Starting Materials P M_S_ N
Prep. by | (M+HY)
analogy to
3-Chloro-pyridine-2- Off-white
carboxylic acid [5-(1-methyl- | 6-(5-Aminomethyl- solid
2-0x0-1,2,3,4-tetrahydro- pyridin-3-yl)-1-
quinolin-6-yf-pyridin-3- | methyl-3,4-dihydro-
118 ylmethyl]-amide 1H-quinolin-2-one 407.2
(example 36) and 3-
ij@rj/\ )ij chloro-pyridine-2-
carboxylic acid expl. 75
3-Fluoro-pyridine-2- Colorless
carboxylic acid [5-(1-methyl- | 6-(5-Aminomethyl- solid
2-0%0-1,2,3,4-tetrahydro- pyridin-3-y1)-1-
quinolin-6-yl)-pyridin-3- | methyl-3,4-dihydro-
119 yimethyl]-amide 1H-quinolin-2-one 391.2
OY!L o {example 36) and 3~
ST Ns, | fluoro-pyridine-2-
N | carboxylic acid expl. 75
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Aspect
E N Starting Material MS
Ex ame arting Materials
8 Prep. by (M+H
analogy to
5-Chloro-3-methyl-pyridine- ‘ Off-white
.. 6-(5-Aminomethyl- olid
2-carboxylic acid [5-(1- . soh
pyridin=3-yl}-1-
methyl-2-ox0-1,2,3,4- .
. methyi-3,4-dihydro-
tetrahydro-quimolin-6-yl)- L
1H-guinolin-2-one
120 yr1dm—3 ylmethyl]-amide 421.1
{example 36) and 5-
chloro-3-methyl-
b pyridine-2-
carboxylic acid expl. 75
Light
1-Methyl-6-[5-((R)-1- 1-Methyl-6-[5-((R)- | yellow
propionyl-pyrrolidin-3- pyrrolidin-3-yloxy)- solid
yloxy)-pyridin-3-yl1}-3.4- pyridin-3-yli]-3,4-
i -1 H-guinolin-2-one | dibydro~1H-
121 dlhy!fim t H-quinolin-2-one .y ' 1802
O M quinolin-2-one
Oa, hydrochloride
% ON
N \(o {example 68) and
proptonyl chloride expl. 76
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Aspect
Ex Name Starting Materials MS
Prep. by | (M+H")
apalogy te
Yellow
7-Fluoro-1-methyl-6-[5-((S}- | 7-Fluoro-1-methyl- solid
|-propionyl-pyrrolidin-3- 6-[5-((8)-pyrrolidin-
yloxy)-pyridin-3-y1]-3,4- 3-vloxy)-pyridin-3-
122 dihydro-1H-quinolin-2-one | yl]-3,4-dihydro-1/- 398.2
o, PiT ‘/\:\ e quinolin-2-one
IJ\J\L/N:J \Q,Ni\;o (example 146) and
L propionyl chloride expl. 76
5-Trifluoromethyl- Colorless
pyrimidine-2-~carboxylic acid 6-(3-Aminomethyl- solid
[5-(1-methyl-2-ox0-1,2,3 4~ | PYridin-3-yD-1-
tetrahydro-quinolin-6-yl)- methyl-3,4-dihydro-
123 | pyridin-3-ylmethylj-amide | [-quinolin-2-one 4425
o ] (example 36) and 5-
Ne trifluoromethyi-
%N&\;\ﬁ pyrinidine-2-
& carboxylic acid expl. 75
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Aspect
E N Starting Material MS
X ame Starting Materials Prep. by | (M4
analogy to
5-Methyl-pyrazine-2- Colorless
carboxylic acid [5-(1-methyl- | 6-(5-Aminomethyl- sotid
2-ox0-1,2,3,4-tetrahydro- pyridin-3-yh-1-
quinolin-6-yD)-pyridin-3- methyl-3.4-dihydro-
124 yimethyl]-amide 1H-quinolin-2-one 388.3
(example 36) and 5-
1/\@@/\ ’U\(\ methyl-pyrazine-2-
N . .
carboxylic acid expl. 75
5-Chloro-pyrazine-2- Colorless
carboxylic acid [5-(1-methyl- 6-(5-Aminomethyl- solid
2-0‘x0~'1,2,3,4-tetra.h§.zdro— pyridin-3-yi)-1-
quino iln—6~yl)~pyr‘1dm~3- methyl-3,4-dihydro-
125 ylmethyl]-amide 1 H-quinolin-2-one 408 .4
o (example 36) and 5-
o} .
Ty )JW/M ch1010~p}‘frazn‘1{—3-2w
N/) N\%C‘ carboxylic acid expl. 75
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Aspect
. erial MS
Ex Name Starting Materials Prep. by (M+H+)
analogy to
Colorless
5-Trifluoromethyl-pyrazine- | 6-(3-Aminomethyl- solid
2-carboxylic acid [5-(1- pyridin-3-yD)-1-
methyl-2-0x0-1,2,3,4- methyl-3,4-dihydro-
126 tetr_a%.aydroquino [in~6my-1)~ 1H-quinolin-2-one 445 4
pyridin-3-ylmethyl]-amide | (example 36) and 5-
oTbi\I/ | j trifluoromethyl-
~ Jﬁ?\’ ‘\j/\ﬁ \J:j .| pyrazine-2-
" carboxylic acid expl. 75
{5-Ami . ¢ Colorless
3,5-Dimethyl-isoxazole-4- 6 (S_ émmomethyl solid
carboxylic acid [5-(7-fluoro- pyridin-3-yl)-7- x
I-methyl-2-0x0-1,2,3,4- | Huoro-l-methyl-3,4-
tetrahydro-quinolin-6-yl)- d]l‘fydrf)- L
127 pyridin-3-yimethyl]-amide quinolin-2-one 409.5
| (example 73) and
Ou N F 0 .
% 3,5-dimethyl-
=z N G )
| P W Je/ | isoxazole-4- expl. 40
carboxylic acid
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Aspect
MS
Ex Name Starting Materials .
Prep. by = (M+H)
analogy to
_ Yellow
1-Methyl-6-[5-((R)-1- I-Methyl-6-[3- solid
propionyl-pyrrolidin-2- ((R)-1-pyrro hdt_n_:z_
yimethoxy)-pyridin-3-y1]-3,4- ylmﬁh‘”‘y}'py“dm“
128 dihydro-1H-quinolin-2-one 3-y1]-3.,4—d‘1hydro— 3945
o A [ H-quinolin-2-one
\1, ;J //\ o p hydrochloride
: Ikl\j ;}H\ (example 148) and
propionyl chloride expl. 76
Colorless
I—M.et'hylthm[S—(l—pro%m-myl— 6-[5-(Azotidin-3- amorphou
azetidmiB»—yloxy)-pyrif’imi& yloxy)-pyridin-3- s solid
yi]-3,4-dihydro-1 H-quinolin- §1]-1-methyl-3 4-
2-ome dihydro-1H-
129 o 366.5
quinolin-2-one
s O\C\N hydrochloride
N \I(l/\ {example 70) and
propionyl chloride expl. 76
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Aspect
B Starti . MS
X Name tarting Materials Prep.by | (M4
analogy to
Colorless
N-{3-[5-(1-Methyl-2-oxo0- 6-[5-(3-Amino- amorphou
1,2,3,4-tetrahydro-quinolin-6- oxetan-3-yl)- s solid
yl)—pyridin—B-}yl]—ox'etan-} pyridin-3-yl]-1-
30 l yl}-propionamide methyl-3,4-dihydro- o
Ogg N o o 1H-quinolin-2-one ’
WNJ\/ hydrochloride
2 " (example 69) and
propionyl chloride expl. 76
3-Chloro-pyridine-2- ‘ Off-white
carboxylic acid [5-(7-fluoro- 6—(5.—115xmmomethyl- solid
1-methyl-2-0x0-1,2,3,4- gy“dmf“ya‘j“l y
tetrahydro-quino lin-6-y1)- ' zlom- Tmetiyl2,a-
131 pyridin-3-ylmethyl]-amide di .yd.rf)-iH- 475 4
. ;2 . quinolin-2-one
i w | (example 73} and 3-
| ; H;ljj!/\) chloro-pyridine-2-
’ carboxylic acid expl. 75
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Aspect
E N Starting Material M3
X ame tarting Materials Prep.by | (M4+HY
analogy to
. . Colorless
3,6-Dichloro-pyridazine-4- .
- . 6-(5-Aminomethyl- amorphou
carboxylic acid [5-(7-fluoro- idin-3-y1)-7
[omethyl2oxo-1 23,4 | oY s solid
-methyl-2-0x0-12.3,% | guoro-1-methyl-3,4-
tetrahydro-quinolin-6-yl)- dinydro-1H-
132 P y1E'1dm-3~y1m_ethy1]—am1de quinolin-2-one 460.3
Oz M F o o | (example 73) and
SN Y Y 3,6-dichloro-
| J H _N o
N L pyridazine-4- expl. 40
carboxylic acid
Yellow
7-Fluoro-1-methyl-6-[5-((R)- | 7-Fluoro-1-methyl- solid
I-propionyl-pyrrolidin-3- 6-[5-((R)-pyrrolidin-
yloxy)-pyridin-3-y1]-3,4- 3-yloxy)-pyridin-3-
i ~1H-quinolin~2-onc 1}-3.4-dihydro-1H-
133 dlh.yldro H-quinolin-2-one y}- ~dihy 3085
O N F quinolin-2-one
%om, O hydrochloride
P N\CO {example 67) and
propionyl chloride expl. 76
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Aspect
Ex Name Starting Materials p MS
rep. by | (M+H"
analogy to
5-Chloro-3-methoxy- Yellow
pyrazine-2-carboxylic acid [5- | 6-(5-Aminomethyl- | #MOTP hou
(1-methyl-2-0x0-1,2,3,4- | Pyridin-3-yb-1- s solid
tetrahydro-quinolin-6-yl)- | methyl-3,4-dihydro-
134 yridm—3 yimethyl]-amide 1H-quinolin-2-one 438 1
(example 36) and 5-
T;@\(j/\ chloro-3-methoxy-
JI 1 pyrazine-2-
carboxylic acid expl. 75
3,5-Dimethyl-isoxazole-4- 6-[>-((R or 5)-1- Colorless
carboxylic acid {(R or S)-1- Amino-ethyl)- solid
[5-(1-methyl-2-0x0-1,2,3,4- | Pyridin-3-yll-1-
tetrahydro-quinolin-6-y)- methyl-3,4-dihydro-
135 yﬂdm-?) yl]-ethyl}-amide 1f1-quinolin-2-one 405.5
hydrochloride
{example 65) and
K;QFYL J:(( 3,5-dimethyl-
isoxazole-4- expl. 74
(Rers) carboxylic acid
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Aspect
MS
Ex Name Starting Materials . N
Prep. by | (M+H")
analogy to
?%-Meth};l-z —triﬂ;xoroin.aethili— 6-(5-Aminomethyl. | Off-white
isoxazole-4-carboxylic aci .
[5-(1-methyl-2 yl 234. | Pyrdin-S-yh-1- solid
-(1-methyl-2-0x0-1,2,3,4- X
Y ' X‘ methyl-3,4-dihydro-
tetrahydro-quinolin-6-y1}- o
1 H-gquinolin-2-one
pyrldm 3-ylmethyl]-amide
136 (example 36) and 3- 4455
methyl-5-
y triflucromethyl-
1soxazole-4- expl. 40
carboxylic acid
| 3-Chlo-ro—p?zr§dme-2— | Off-white
carboxylic acid {1-{5-(1- 6-[5-(1-Amino- solid
methyl-2-oxo0-1,2,3,4- cyclopropyl)-
tetrahydro-quinolin-6-yl}- pyridin-3-y1]-1-
pyridin-3-ylj-cyclopropyl}- | methyl-3,4-dihydro-
137 . o 433.5
amide 1 H-quinolin-2-one
o | o (example 59) and 3-
Wﬁ)ﬁ chloro-pyridine-2-
W o~ | carboxylic acid expl. 75
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Aspect
MS
Ex Name Starting Materials Prep.by | (M+H"
analogy to
Off-white
3-Chloro-pyridine-2- 1 . amorphou
carboxylic acid {1-methyl-1- | >-(1-Amino-1- o
[5-(1-methyl-2-0x0-1,2,3,4- met,hf’ethyl)‘ 5 SOl
tetrahydro-quinolin-6-y1)- pyridin-3 ~y§]~. k-
(38 | pyridin-3-yll-cthyl}-amide | ethyl-34-dihydro- 435.5
! 1H-quinolin-2-one
" i v | (example 72) and 3-
| : QJD chloro-pyridine-2-
§ ¢ carboxylic acid expl. 75
3,5-Dimethyl-isoxazole-4- | 6.[5-(1-Amino-1- Off-white
carboxylic acid {I-methyl-1- | methyl-ethyl)- solid
{5-(1-methyl-2-0x0-1,2,3,4-  pyridin-3-yl]-1-
tetrahydro-quinofin-6-yl)- | methyl-3,4-dihydro-
139 | pyridin-3-yll-cthyl}-amide | 1H-quinolin-2-one 419.5
o ri! o (example 72) and
WH%N 3,5-dimethyl-
“ C | isoxazole-4-
N expl. 40
carboxylic acid
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Aspect
. . MS
Ex Name Starting Materials Prep. by | (vl
analogy to
Light
3-Chloro-pyridine-2- ) yellow
carboxylic acid [5-(2-0x0- 6»(5‘-4.fsmmomcth_yi- solid
1,2,3,4-tetrahydro-quino lin-6- p?zrldm—B—yi)—B,él—
yl)—pyrldm—S ylmethyl]-amide ditydro-15-
140 quinolin-2-one 3935
{example 149) and
JH/;J 3-chloro-pyridine-2-
carboxylic acid expl. 75
Colorless
3,5-Dimethyl-1soxazole-4- | 6-(5-Aminomethyl- solid
carboxylic acid [5-(2-oxo- | pyridin-3-yi)-3,4-
1,2,3 4-tetrahydro-qumolm-6- | dihydro-1H-
141 yl)wpyrlde ~ylmethyl}-amide | quinolin-2-one 377 5
(example 149) and
% JI[ 3.5-dimethyl-
isoxazole-4-
carboxylic acid expl. 40
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Aspect
E N Starting Material S
X Name tarting Materials Prep.by | (M+H")
analogy to
Light
3-Chloro-pyridine-2-

. 6-[5-(1-Amino~ brown
carboxylic acid {1-[5-(7- amorphou
fluoro-1-methyl-2-0x0-~ cyc?o?ropyl)— s solid

1,2,3,4-tetrahydro-quinolin-6- pyridin-3-yI}-7- N
L fluoro-1-methyl-3,4-
yh-pyridin-3-yi}- )
142 . dihydro-1H- 451.5
cyclopropyi}-amide
| quinolin-2-one
Ca, N F o}
WN )lj’\Nj (example 150) and
; P H C‘ | | | 3-chloro-pyridine-2- expl. 75
carboxylic acid
3-Met§.1y1—p?zr1dme-2-. | Colorless
carboxylic acid {1-[5-(1- 6-[5-(1-Amino- solid
methyl-2-ox0-1,2,3,4- cyclopropyl)-
tetrahydro-quinolin-6-yl)- | pyridin-3-y1}-1-
pyridin-3-yll-cyclopropyli- | methyl-3,4-dihydro-
143 . L 4135
amide 1 H-quinolin-2-one
o rlq o (example 59) and 3-
Wﬁ% methyl-pyridine-2-
e # | carboxylic acid expl. 75
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Aspect
. . MS
Ex Name Starting Materials Prep. by | (V+HY)
analogy to
N-{(trans}-4-[5-(1-Methyl-2- | [5-((sran 5)-4- Colorless
oxo-1,2,3,4-tetrahydro- Amino- solid
quinolin-6-yl}-pyridin-3- eyclohexyloxy)-
yloxyl}-cyclohexyl}- pyridin-3-yi]-1-
144 propionamide methyl-3,4-dihydro- 408.5
o [H-quinolin-2-one
%0'-.0\ j\/ hydrochloride
N N {example 71) and expl. 76
propionyl chloride
Light
. . brown
5—Tnﬁuorom?thyi-—lsoxazole— 6-(5-Aminomethyl- amorphou
4-carboxylic acid [5-(1- pyridin-3-y1)-1- ¢ sofid
methyl-2-ox0-1,2,3,4- methyl-3,4-dihydro-
tetrahydro-quinolin-6-yl)- | 1H-quinolin-2-one
5T pyridin3-yimethyll-amide | (example 36) and - 13
O\ij/\ N l\/ trifluoromethyl-
= “‘f ST ; isoxazole-4-
FF{ carboxylic acid expl. 40

Example 146
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7-Fluoro-1-methyl-6-|5-((S)-pyrrolidin-3-yloxy)-pyridin-3-yi]-3,4-dihydro-1 H-
quinolin-2-one

|
Os_ N F
%O
T
—~
N H

In analogy to the procedure described for the preparation of example 42, reaction of (S)-3-
[5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yi)-pyridin-3-yloxy}-
pyrrolidine-1-carboxylic acid fers-butyl ester (example 52} with hydrogen chioride (in
dixoane) in methanol gave the title compound as a yellow solid. MS: 342.1 (M+H").

Example 147

(R)-2-[5-(1-Methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yl)-pyridin-3-yloxymethyl]-
pyrrolidine-i-carboxylic acid zerf-butyl ester

|

Os N
N O

)4

O

In analogy to the procedure described for the preparation of example 45, reaction of (R)-2-
((5-bromopyridin-3-yloxy)methyhpyrrolidine-1-carboxylic acid tert-butyl ester
(intermediate A-55) and 1-methyli-6-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-y1)-3,4~
dihydro- 1 H-quinolin-2-one (intermediate A-1) gave the title compound as a colorless
sotid. MS: 438.6 (M+H"),

Example 148

1-Methyl-6-[5-((R)-1-pyrrolidin-2-ylmethoxy)-pyridin-3-yl]-3,4-dihydro- 1 H-quinolin-
2-one hydrochloride
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| H
—
N CIH

In analogy to the procedure described for the preparation of example 42, reaction of (R)-2-
[5-(1-methyl-2-0%0-1,2,3.4-tetrahydro-quino lin-6-y0)-pyridin-3-yloxymethyi}-pyrrolidine-
I-carboxylic acid rerr-butyi ester {example 147) with hydrogen chloride (in dixoane) in
methanol gave the title compound as a yellow solid. MS: 338.2 (M+H").

Examnple 149

6-(5-Aminomethyl-pyridin-3-y})-3,4-dihydro-1 A-quinolin-2-one
H
O N

™~ NH

P
N

2

In analogy to the procedure described for the preparation of example 45, reaction of 3-
aminomethyl-5-bromopyridine and 6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y[)-3,4-
dihydroquinolin-2(1/{}-one (intermediate A-34) gave the title compound as a light yellow
amorphous solid. MS: 254.4 (M+H").

Example 159

6-{5-(3-Amino-cyclopropyl}-pyridin-3-yi}-7-fluoro-I-methyi-3 4-dihydro- 1 H-
quinolin-2-one



10
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NH,

~
-
N

In analogy to the procedures described for the preparation of example 59, potassium 1-(5-
bromopyridin-3-yl)cyclopropanecarboxytate (example 59 [B]) has been reacted with 7-
fluoro-1-methyl-6-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-y1)-3,4-dihydro-1 -
quinolin-2-one (intermediate A-22) and subsequently with diphenylphosphoryl azide and
sodium trimethylsilanolate to give the title compound as a light vellow oil. MS: 312.5
(M+H").

The following compounds listed in Table 6 were prepared in analogy to the procedure
described for the preparation of example 38, using the appropriate starting materials,

Table s
MS
Ex Name Starting Materials Aspect .
(M+H")
Ethanesulfonic acid {2-[5-(1- 6“[5“(2”&@%0_
methyl-2-0x0-1,2,34- | Cthoxy)-pyridin-3-
tetrahydro-quinolin-6-v1)- yt]-1-methyl-3,4-
o . dihydro-1H-
pyridin-3-yloxy]-ethyl}-amide Colorless
151 | quinolin-2-one i 3501
Oy N ) oil
. Q\S 0 hydrochloride
| \/‘ \/\H/ ~ {example 42) and
§ ethanesulfonyt
chlorde
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Ex Name Starting Materials |  Aspect .
{M+H")
3-Chloro-N-[5-(1-methyl-2-
ox0-1,2,3,4-tetrahydro- 6-(5-Aminomethyl-
quino Iin-6~y1)~pyridin~3~ pyr1d1n—3—yl)-1—
ylmethyl]- methyl-3 4-dihydro- |
amide . 1,
benzenesulfonamide 1 H-quinolin-2-one &
152 i yellow 4422
O N (example 36) and 3- i
Q.0 solid
S Y chloro-
E W " @ benzenesulfonyl
o chloride
6-Methoxy-pyridine-3-
sulfonic acid [5-(1-methyl-2- | 6-(5-Aminomethyl-
oxo-1,2,3,4-tetrahydro- pyridin-3-yl)-1-
quinolin-6-yl)-pyridin-3- methyl-3,4-dihydro- Light
153 ylmethyl]-amide 1H-quinolin-2-one yellow 4393
o a': (cxample 36) and 6- solid
SN #° methoxy-pyridine-3-
L2 "N | sulfonyl chioride
-
O_
3,5-Dimethyl-isoxazole-4-
sulfonic acid [5-(1-methyl-2- | 6-(5-Aminomethyl-
0x%0-1,2,3 4-tetrahydro- pyridin-3-yi)-1-
quinolin-6-yl)-pyridin-3- | methyl-3,4-dihydro-
154 1 ylmethyl}-amide lH—quirllolir;—.(?;-one ] Yellif): 4972
SN . (exaﬁ.}p ¢ ) an soli
. % 20 3,5-dimethyl-
K P B /\N/S
| J/ H /)/‘“/ isoxazole-4-sulfonyl
N o™ | chiloride
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Ex Name Starting Materials Aspect .
{M+H";
Cyclopropanesulfonic acid 6-(5-Aminomethyl-
[5'(1 -m@ihyl-z-{)}i{z)- 1 ,2,3 ,4‘ pyrldln—,g-yi)— I_
tetrahydro-quinofin-6-yl)- 1 ethyl-3 4-dihydro- .
155 | Dyridin3-ylmethyll-amide |y oo e | QRIS o)
' | solid
Og N (example 36) and
W .0
| \ }N{/S cyclopropanesulfon
N b yl chloride
3,4-Dichloro-N-[5-(1-methyl-
2-0x0-1,2,3 4-tetrahydro- 6-(5-Aminomethyl-
quinolin-6-yi-pyridin-3- pyridin-3-yN)-1-
ylmethyl]- methyl-3,4-dihydro- _
benzenesulfonamide 1H-quinolin-2-one Light
156 ] yellow 476.1
O N (example 36) and .
¥ L0 . solid
SN 3. 4-dichloro-
[ o " benzenesulfonyl
of oy | chloride
[-Methyl-1 H-imidazole-4-
sulfonic acid [5-(1-methyl-2- 6-(5-Aminomethyl-
oxo-1,2,3,4-tetrahydro- pyridin-3-yl)-1-
quinolin-6-yl)-pyridin-3- methyl-3,4-dihydro-
157 i yimethyl}-amide 1H-quinolin-2-one | Off-white 4123
T og N o (example 36) and 1- solid '
" //0
oy methyl-1H-
& " )Ef imidazole-4-
T sulfonyl chloride
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Ex Name Starting Materials Aspect .
(M-+H")
6-Chlore-pyridine-3-sulfonic
acid [3-(1-methyl-2-oxo- 6-(5-Aminomethyl-
[,2,3,4-tetrahydro-quinolin-6- pyridin-3-yh)-1-
yb)- pyrldzfa 3-ylmethyl}-amide methyl-3,4-dihydro~ Light
158 [ H-quinolin-2-one yellow 443.2
Tﬁg\ %570 (example 36) and 6- solid
chloro-pyridine-3-
sulfonyi chloride
1-Methyl-1H-pyrazole-4-
sulfonic acid [5-(1-methyi-2- | 6-(5-Aminomethyl-
oxo-1,2,3,4-tetrahydro- pyridin-3-yl)-1-
quinolin-6-yl)-pyridin-3- | methyl-3,4-dihydro- Light
159 ylmethyl-amide Whquinofin-2-one - { LU a2
E {exarmple 36) and 1- ,
Oy M o solid
220 methyl-1H-
| t H z-:\ pyrazole-d-sutfonyi
N N .
N chloride
6-[5-((S)-1-Ethanesulfonyl- 1. Methyl-6-[5-((S)-
piperidin-3-yloxy)-pyridin-3- | yincridin-3-yloxy)-
y1}-1-methyl-3 4-dihydro-1H- pyridin-3-y1}-3,4-
_ quinolin-2-one dihydro-14- Colorless
160 - . 430.1
quinolin-2-one sokd
TDU/ \E‘j (example 61) and
b ethanesulfonyl
I~ | chloride
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Ex Name Starting Materials Aspect , MS .
(M+H")
6-[5-(1-Fthanesulfonyl- I-Methyl-6-{5-
piperidin-4-yloxy)-pyridin-3- | (piperidin-4-yloxy)-
y1]-1-methyl-3,4-dihydro-1 /- | pyridin-3-y1]-3,4-
quinolin-2-one dihydro-1H- Colorless
161 |, | quino lin-2-one amorphou | 430.1
%O hydrochloride s solid
f " \Q;\S o~ | (example 62) and
o ethanesulfonyl
chloride
2,2, 2-Trifluoro-
ethanesulfonic acid [5-(1- | 6-(5-Aminomethyl-
methyl-2-0x0-1,2,3,4- pyridin-3-yD)-1-
tetrahydro-quinolin-6-yl)- methyl-3,4-dihydro-
162 pyr1d1n—3 -ylmethyl}- amlde 1 H-quinolin-2-one Colorless 4141
F (example 36) and solid
,/ 2.2, 2-trifluoro-
%5 | ethanesulfonyl
chloride
C,C.C-Trifluoro-N-[5-(1-
methyl-2-0%0-1,2,3,4- 6-(5-Aminomethyl-
tetrahydro-quinolin-6-yl)- pyridin-3-yl)-1-
pyridin-3-yhmethyl]- methyl-3,4-dihydro- Colorless
163 methanesulfonamide [H-quinolin-2-one amorphou | 400.0
| (example 36) and .
Ox N X s solid
%y | trifluoro-
T%ﬁ, ff—' methanesulfonyl
N chloride
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Ex Name Starting Materials Aspect N
(M+H")
1-Methyl-6-[5-((S5)-
6-[5-((S)-1-Ethanesulfonyl- pyrrolidin-3-yloxy)-
pyrrolidin-3-yloxy)-pyridin-3- pyridine3-y1]-3,4-
yl}-1-methyl-3,4-dihydro-1H- dihydro-1F- Colorless
164 quinofin-2-one quinohn-2-one amorphou | 416.1
hydrochloride s solid
{example 60) and
ethanesulfonyl
chloride
6-{5-({S)-1-
6-{5-({S)-1-Ethanesulfonyl- | Azetidin-2-
azetidin-2-ylmethoxy)- yimethoxy)-pyridin-
pyridin-3-yf]-1-methyl-3,4- | 3-yl]-1-methyl-3,4-
165 | dihydro-1H-quinolin-2-one | dihydro-1F- Colorless | 1161
o, /s\J;\{ ey quinolin-2-one solid
\/\'\)\f\ O\H-‘-D@\ L/ (example 63) and
N % ethanesulfonyl
chloride
Ethanesulfonic acid {1-[5-(1-
methyl-2-0x0-1,2,3,4- 6-[5-(1-Amuno-
tetrahydro-quinolin-6-yl)- cyclopropyl)-
pyridin-3-yl]-cyclopropyl}- | pyridin-3-yl}-1-
166 amide methyl-3,4-dihydro- | Off-white 386.3
o IL 1H-quinolin-2-one solid
Y Bel (example 59) and
| \/‘ N ~ cthanesulfonyl
N chloride
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Ex Name Starting Materials Aspect _ +
(M+H")
I-Methyl-6-[5-((S)~
6-[5-((S)-1-Ethanesulfonyl- | 1-pyrrolidin-2-
pyrrolidin-2-yhmethoxy)- ylmethoxy)-pyridin-
pyridin-3-y1]-1-methyl-3,4- | 3-yl}-3,4-dihydro- Colorless
167 dihydro~ 1H-quinolin-2-one | lH-quinolim-2-one amorphou 430.5
. hydrochloride s solid
\(/V\[j e O;_)S\/ {example 66) and
¥ c cthanesulfonyl
chioride
7-Fluoro-1-methyl-
6—[5-‘((‘R)—1—Ethallesui.f()%lyl— 6-[5-((R)-pyrrolidin-
pyrrolidin-3-yloxy)-pyridin-3- 3-yloxy)-pyridin-3-
y-l]—’/'—ﬂuo?o—l—-met#ylﬁ 4- J11-3 4-dihydro-1 H- .
168 dlhyldro— I-quinolin-2-one quinolin-2-one Offwv.'h_;te 434.4
i s o hydrochloride sold
/\/\/\/ N o (example 067) and
N/ (S o cthanesulfonyl
; chloride
6-[5-((R)-1-Ethanesuifonyl- 1-Methyl-6-{5-((R)-
pyrrofidin-3-yloxy)-pyridin-3- pyrrolidin-3-yloxy)-
yi]-1-methyl-3,4-dihydro-1H- pyridin-3-yl]-3,4-
quinolin-2-one dihydro-1H-
169 | o quinolin-2-one Colorless |16 4
o, ) ol
ID\{T Q o hydrochloride
N iﬁ’ (example 68) and
ethanesulfonyl
chloride




WO 2013/037779 PCT/EP2612/067744
- 204 -
_ . MS
Ex Name Starting Materials Aspect +
(M+H")
6-[5-(1-Ethanesulfonyl- 6-]5-(Azetidin-3-
azetidin-3-yloxy)-pyridin-3- | yloxy)-pyridin-3-
y1]-1-methyl-3,4-dihydro-1H- | yl]-1-methyl-3,4-
quinolin-2-one dihydro-1H- Colorless
176 | ;\i: quinolin-2-one amorphou | 402.5
o hydrochloride s solid
3
» \C\N\S/\ (example 70) and
N 75
oo ethanesulfonyl
chloride
Ethanesulfonic acid {1-[5-(7- 6-[ 5-(1-Amino-
gde gty T C Ta. yTO—qu]nO m-o- py‘[‘ldln-?;-yl]-?-—
yl)—pyndm-?&—yl} fluoro-1-methyl-3,4- |  Brown
171 fYCIOP"OPYI}‘am’dG dihydro-14- amorphou | 404.5
Oy N £ o quinolin-2-one s solid
o N,\\S”\/ {example 150) and
| NG : ethanesulfonyl
chloride
Ethanesulfonic acid {(trans)- 6—[.5—((#&”‘?)_4_
4-[5-(1-methyl-2-0x0-1,2,3 4- | 00"
tetrahydro-quinolin-6-yI)- cyc?oihexyloxy}
pyridin-3-yloxy]-cyclohexyl}- P yrldm-'a’-yl]—' k- Yellow
: methyl-3,4-dihydro-
172 arnide o amorphou 444 4
| 1H-quinolin-2-one )
BN ) s solid
tj@\oo hydrochloride
Sy
5 7 Q;‘s’i/ (example 71) and
ethanesulfonyl
chloride
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Ex Name Starting Materials Aspect .
(M+H)
6-[5-((R -1-
Ethanesulfonic acid {(R or A [. (« holr S)
-t -
$)-1-[5-(1-methyl-2-0x0- @?? Z -31)1
1,2,3,4-tetrahydro-quinolin-6- pyr’:hirl:z(]iﬁ'hud oot
y-pyridin-3-yl]-ethyl}-amide | RAR ihydro- | Colorless
173 | [H-quinolin-2-one amorphou | 374.1
N 0, ,0 hydrochloride s solid
o8
YW | (example 65) and
! ethanesulfonyl
(Ror 8 Chlorid@
Ethanesulfonic acid {(S or j"[.s -((S hoir R)-1-
no-ct ~
R)-1-[5-(1-methyl-2-0%0- n"_l(’i’f’ ‘; 3;)1
1,2,3,4-tetrahydro-quinolin-6- pyl_lhﬁ;jijh_d oo
yD-pyridin-3-yl]-ethyl}-amide | T -2x4-diydro- | Coloriess
174 ; 1H-quinolin-2-one amorphou 374.0
e ?3;9 hydrochloride s solid
| \; i (example 64) and
i cthanesulfonyl
{SorR) .
chloride

The following compounds listed in Table 7 were prepared in analogy to the procedure

described for the preparation of example 45, using the appropriate starting materials,

5 Table?7

Ex

Name

Starting Materials

Aspect

MS
(M+HY
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Ex Name Starting Materials | Aspect .
(M+H")
1-Methyi-1H-
I-Methyl-1H-pyrazole-4- | hyrazole-d-
carboxylic acid [5-(7-fluoro- carboxylic acid (5-
{-methyl-2-0x0-1,2,3,4- bromo-pyridin-3-
tetrahvdro-quinolin-6-yl)- ylmethyl)-amide
yr;dm—3 ylmethyll-amide | (iniermediate A-47)
Colorless
175 and 7-fluoro-1- . 394.0
solid
)J\[\ methyl-6-(4,4,5,5-
tetramethyl-
[1,3,2]dioxaborolan-
2-yh-3,4-dihydro-
1H-quinolin-2-one
(intermediate A-22)
(rac)-N-(1-(5-
(rac)-Ethanesulfonic acid {2- Bromopyridin-3-y1)-
methyl-1-[5-(1-methyl-2-oxo0- | 2-
1,2,3,4-tetrahydro-quinolin-6- | Methylpropyljethane
y1)-pyridin-3-yl]-propyl}- sulfonamide
: intermediate A-40 Yello
176 amide ¢ ) Y] a0ns
o é and I-methyl-6- solid
AL (4,4,5,5-tetramethyl-
= N’S\/ .
H [1,3,2]dioxaborolan-
N 2-y)-3,4-dihydro-
iH-quinolin-2-one
(intermediate A-1)
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Ex Name Starting Materials Aspect N
{M+-H")
(rac)-N-((5-
(rac)-Ethanesulfonic acid Bromopyridin-3-
{cyclopropyl-[5-(1-methyl-2- y)(cyclopropylmet
ox0-1,2,3,4-tetrahydro- hyl)ethanesuifonami
quirolin-6-yl)-pyridin-3-yll- de (intermediate A-| Colorless
177 methyl}-amide 39) and 1-methyl-6- | amorphou | 4003
o IL o o (4,4,5,5-tetramethyl- s solid
. N,\\Sﬂ\/ [1,3,2]dioxaborolan-
2 2-y1)-3,4-dihydro-
1H~-quinolin-2-one
(intermediate A-1)
(rac)-N-(1-(5-
Bromopyridin-3-
(rac)-Ethanesulfonic acid {1- yi)et.hyl)ethanesulfo
[5-(7-fluoro-1-methyl-2-oxo- namide
1,2,3,4-tetrahydro-quinolin-6- | (oermediate A=37) 4 -
s . and 7-fluoro-1-
178 | yD-pyridin-3-yl]-ethyl}-amide amorphou | 392.1
[ methyl-6-(4,4,5,5- .
Oy N F s sofid
05 ® tetramethyl-
(W7 | [1,3,2]dioxaborolan-
h 2-yb)-3,4-dihydro-
1H-guinolin-2-one
(intermediate A-22)
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Ex Name Starting Materials Aspect .
(M+H")
2-(5-Bromo-pyridin-
6-[5-(1,1-Dioxo-14°- 3-ylmethyl)-
isothiazolidin-2-ylmethyl)- | isothiazolidine 1,1-
pyridin-3-yi]-1-methyl-3,4- | dioxide
dihydro-1/-quinolin-2-one | (intermediate A-48)
| 4 Lomethvié Colorless 172 ]
179 o N @s\-"o and 1-methyl-6- solid Nl
B (4,4,5,5-tetramethyl-
| oS [1,3,2]dioxaborolan-
N 2-yl)-3,4-dihydro-
I H-qumolin-2-one
(intermediate A-1)
(rac)-N-{1-(5~
(rac)-Ethanesulfonic acid {1- | Bromopyridin-3-
[5-(1-methyl-2-0x0-1,2,3,4- | YDpropyhethanesulf
tetrahydro-quinolin-6-yl)- | onamide Light
pyridin-3-yl]-propyl}-amide (intermediate A-38) yellow
186 | and 1-methyl-6- 388.0
Ox N amorphou '
Qg}) (4,4,5,5-tetramethyl- id
- s soli
| e Y ~ [1,3,2]dioxaborolan-
o
N 2-yh)-3,4-dihydro-
1 H-quinolin-2-one
(intermediate A-1)
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Ex Name Starting Materials Aspect , N
(M+H"
N-((5-
Ethanesulfonic acid ethyl-[5- | Bromopyridin-3-
(1-methyl-2-0x0-1,2,3,4- | yDmethyl)-N-
tetrahydro-quinolin-6-y1)- ethylethanesulfonam Light
pyridin-3-ylmethyl]-amide | ide (intermediate A- yellow
181 | 42y and 1-methyl-6- 388.2
On N amorphou
9 (4,4,5,5-tetramethyl- id
-8 s
s g ~ | [1,3.2]dioxaborolan- |
N 2-y1)-3,4-dihydro-
tH-quinolin-2-one
(intermediate A-1)
N-((5-
o Bromopyridin-3-
Ethanesulfonic acid methyl- yhmethyl)-A-
[>-(1 —methy1~2‘~0xc.>~ 1,2,3,4- methylethanesulfona
tetrahydro-quinolin-6-yl- | 44, (intermediate
pyridin-3-yimethyl}-amide A-41) and l-methyl- | Colorless
182 l _ 3741
Ox N 5 6-(4,4,5,5- sohid
\ Nfg’\/ tetramethyl-
N ' [1,3,2]dioxaborolan-
2-yh)-3,4-dihydro-
[H-quinolin-2-one
{intermediate A-1)
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x Name Starting Materials Aspect N
(M+H")
N-(2-(5-
Ethanesulfonic acid {1- Bromopyridin-3-
methyl-1-[5-(1-methyl-2-oxo- | YUpropan-2-
1,2,3,4-tetrahydro-quinolin-6- yDethanesutfonamid
yl)-pyridin-3-yl]-ethyl}-amide | © (intermediate A,
183 o fL 49} and 1-methyl-6- d 388.0
sobi
0,0 {4,4,5,5-tetramethyl- %0
= N/s\/ 3 :
| & [1,3,2]dioxaborolan-
—
N 2-yly-3,4-dihydro-
1H-quinolin-2-one
(mntermediate A-1)
N-((5-
Bromopyridin-3-
Eth&ﬁes&lﬁ)ﬁic aCid yl)methyl)-N—
isopropyl-[5-(1 —meth¥k~2ioxo~ isopropylethanesulf
1,2,3,4-tetrahydro-quinolin-6- onamide
yl)-pyridin-3-ylmethyl]-amide (intermediate A-43) | Colorless
184 ! . 402.2
O N o o and 1-methyl-6- solid
~ N,\\S”\/ (4,4,5,5-tetramethyl-
| N [1,3,2]dioxaborolan-
2-y1)-3,4-dihydro-
1H-quinolin-2-one
(intermediate A-1)
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Ex Name Starting Materials Aspect N
(MAHHT)
Ethanesulfonic acid (2- (5 "
cthoxy-ethyl-[5-(1-methy!-2- Bromopyt 11:;3-
oxo0-1,2,3,4-tetrahydro- ylilmeth.yl)—N— i
quinolin-6-yl)-pyridin-3- ethoxy-
: cthylethanesuifonam
ylmethyl]-amide T .
185 ! ide (intermediate A~ | Colorless 4323
5" o |44)andl-methyl-6- |  solid ‘
l S SN (4.4,5,5-tetramethyl-
N7 H {1,3,2]dioxaborolan-
07 2-y1)-3,4-dihydro-
1H-quinolin-2-one
{intermediate A-1)
(rac)-N-(1-(5-
{rac)-Ethanesulfonic acid Bromopyridin-3-
methyl-{1-[5-(1-methyl-2- | yDethyD-N-
0x0-1,2,3,4-tetrahydro- methylethanesulfona
quino lin-6-y1)-pyridin-3-y1}- ilij; (i;ktﬁlvrmeiilatlc Colorless
- A-45} and 1-methyl-
186 ethyl}-amide Y| amorphou | 388.4
o i' 6-(4,4,5,5- id
s soli
O\S,,O tetramethyl-
(YT 1,3, 2)dioxaborolan-
N 2-yh-3,4-dihydro-
| H-quinolin-2-one
{intermediate A-1)
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(M+H")
{rac)-N-(1-(5-
(rac)-Fthanesulfonic acid | Bromopyridin-3-
ethyl-{1-[5-(1-methyl-2-0xo- | YDethyl)-N-
1,2,3,4-tetrahydro-quinolin-6- | ethylethancsulfonam
y1)-pyridin-3-yi}-ethyl}-amide ide (intermediate A- | Colorless
187 . il 46) and 1-methyl-6- | amorphou | 402.5
0, 0 (4,4,5,5-tetramethyl- s solid
s T\/S\/ [1,3,2]dioxaborolan-
W 2-y1)-3 4-dihydro-
1H-quinolin-2-one
(intermediate A-1)
N-((5-
3,5-Dimethyl-isoxazole-4- | Bromopyridin-3-
carboxylic acid methyl-[5-(1- yhmethyl)-N.3,5-
methyl-2-0x0-1,2,3,4- trimethylisoxazole-
tetrahydro-quinolin-6-yl)- | 4-carboxamide
188 pyr1dm—3 ylmethyl]-amide (intermediate A-50) Color-iess 405.5
and 1-methyl-6- solid
N (4,4,5,5-tetramethyl-
J):L [1,3,2]dioxaborolan-
2-yH-3,4-dihydro-
1 H-quinoln-2-one
(intermediate A-1)
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Ex

Name

Starting Materials

Aspect

MS
(M+H")

189

6-{5-[2-(1,1-Dioxo-1°-
isothiazolidin-2-yl)-ethoxyl-
pyridin-3-y1}~1-methyl-3,4-
dihydro-1H-quinolin-2-one

O N

3-Bromo-5-[2-(1,1~
dioxo-1A’-
isothiazolidin-2-yl)-
ethoxyl-pyridine
(intermediate A-51)
1-methyl-6-
(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-
2-yl)-3,4-dihydro-

1 H-quinolin-2-one
(intermediate A-1)

and

Light
yeliow oil

402.4

190

Ethancsulfonic acid {{R or S)-
1-[5-(7-fluoro-1-methyl-2-
oxo-1,2.3,4-tetrahydro-
quinolin-6-yl)-pyridin-3-yl}-

ethyl}-amide

(rac)-N-(1-(5-
Bromopyridin-3-
yhethyl)ethanesulfo
namide
(infermediate A-37)
and 7-fluoro-1-
methyl-6-(4,4,5,5-
tetramethyl-
[1,3,2]dioxaborolan-
2-y1}-3,4-dihydro-
[H-quinolin-2-one
(intermediate A-22)
followed by
separation with
chiral phase HPLC.

Colorless
amorphou
s solid

3921
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Ex Name Starting Materials Aspect N
(M-+H")
(rac)-N-(1-(5-
Bromopyridin-3-
yDethylethanesulfo
Ethanesulfonic acid {(S or R)- | ;.01 4e
[-{5-(7-fluoro-1-methyl-2- (intermediate A-37)
ox0-1,2,3,4-tetrahydro- and 7-fluoro-1-
quinolin-6-yl)-pyridin-3-y1}- methyl-6-(4,4,5,5- Colorless
191 | cthyl}-amide tetramethyl- amorphou 392.1
Oy N F 0 [1,3,2]dioxaborolan- s solid
B ﬁ/s\/ 2-y1)-3,4-dihydro-
N 1 H-quinolin-2-one
S orRy {intermediate A-22)
followed by
separation with
chiral phase HPLC.
N~((5-Bromo-4-
Ethanesulfonic acid [5-(7- | methylpyridin-3-
fluoro-1-methyl-2-0xo- viymethyhethanesulf
1,2,3,4-tetrahydro-quinolin-6- onamide
y1)-4-methyl-pyridin-3- (intermediate A-52)
192 ylmethyl]-amide and 7-fluoro-1- Color‘iess 302.5
o ;L . methyl-6-(4,4,5,5- solid
O‘\S,,O tetramethyl-
SN 11,3 2]dioxaborolan-
N 2-y1)-3,4-dihydro-
1 H-quinolin-2-one
(intermediate A-22).
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Ex Name Starting Materials Aspect N
(M+H")
N-((5-Bromo-4-
Ethanesulfonic acid [4- chloropyridin-3-
chloro-5-(1-methyl-2-oxo- | yDmethylethanesulf
1,2,3,4-tetrahydro-quinolin-6- | onamide
yD)-pyridin-3-yimethyl]-amide | (Intermediate A-53) Colorless
193 i and 1-methyl-6- , 394.3
Ox N solid
al 0,0
oV {4,4,5,5-tetramethyl-
S
{ o N [1,3,2]dioxaborolan-
N 2-y1)-3,4-dihydro-

1H-quinolin-2-one
(intermediate A-1)

N-((5-Bromo-4-
Ethanesulfonic acid [4- methylpyridin-3-
methyl-5-(1-methyl-2-0xo- yDmethylethanesulf
1,2,3,4-tetrahydro-quinolin-6- onamide
yl)-pyridin-3-ylmethyl]-amide | (intermediate A-52)
194 . EL and 1-methyl-6- Greysolid | 3744
NS, (4,4,5,5-tetramethyl-
’ [1,3,2]dioxaborolan-
2-yD-3,4-dihydro-
1 H-guinolin-2-one
(intermediate A-1)

Exampie 195

Ethanesulfonic acid methyl-{2-[5-(1-methyl-2-0x0-1,2,3 4-tetrahydro-quinclin-6-yi)-
pyridin-3-vioxyl-ethyl}-amide
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=~ O\/\N/S\/

_ |
N

To a solution of ethanesulfonic acid {2-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-
yD-pyridin-3-yloxy]-ethyl}-amide (example 151, 0.06 g, 0.154 mmol) in DMF (1.5 mL)
cooled at 0 °C with an ice bath was added 60% NaH in mineral o1l (0.008 g, 0.2 mmol)
and the reaction mixture was stired for 15 min. Then, Mel (0.026 g, 0.185 mmol) was
added and the reaction mixture was stirred at 0 °C for another 30 min. The mixture was
quenched with aq. ammonia (1 mL), diluted with brine (5 ml.) and then extracted with
EtOAc (2 x 20 mL). Combined organics were dried over NaySQy, filtered and evaporated
to dryness. The residue was purified by silica gel flash chromatography eluting with a 0 to
5% MeOH-DCM gradient to give the title compound (0.050 g, 80 %) as a light yellow
amorphous solid. MS: 404.4 (M+H").

The following compounds listed in Table 8 were prepared in analogy to the procedure
described for the preparation of example 195, using the appropriate starting materials.

Table 8§

MS

Ex Name Starting Materials Aspect N
{(M+H")
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Ex Name Starting Materials Aspect N
(M+HY
3-Chloro-pyridine-2-
carboxylic acid methyl-[5-(1- 3-Chl i
methyl-2-0x0-1,2,3,4- THRoropyncies
L 2-carhboxylic  acid
tetrahydro-quinolin-6-y1)-
din-3-yImethyl]-amid [5-(1-methyl-2-0x0~- Color]
idin-3-ylmethyl}-amide
pyr ~ yA 1,2,3,4-tetrahydro- OOHIES
196 o amorphou 4214
quinolin-6-yl)- .
e s solid
pyridin-3-ylmethyl]}-
amide {example
[18)
N-Methyl-N-{2-[5-(1-methyl- | N-12-[5-(1-Methyl-
2-0%0-1,2,3,4-tetrahydro- | 2-0%0-1,2,3.4-
quinolin-6-y1)-pyridin-3- tetrahydro-quinolin- | Colorless
197 yloxy]~ethy1} -propionamide 6-yl)-pyridin-3- arnorphou 368.3
ox, N\/\ . yloxy]-ethyl}- s solid
\LJ\\\/F&/N/O\/\NJ'\/ propionamide
W (example 43)
1-Methyl-1H-pyrazole-4-
carboxylic acid methyl-[5-(1- | 1-Methyl-14-
methyl-2-0x0-1,2,3,4- pyrazole-4-
cquinolin-6-vl)- | carboxylic acid [5-
tetrahydro-quinolin-6-yl) " tz i L Colorless
idin-3- -amide -methyl-2-0x0-
{98 pyridin-3-ylmethyl}-amide ¥ amotphou 390.4
| 1,2,3,4-tetrahydro- .
O o) o s solid
quinolin-6-yi)-
S D o
- IJ\E}N pyridin-3-yImethyl}-
" \ | amide (example 87)




WO 2013/037779 PCT/EP2012/067744
-218 -

MS

Ex Name Starting Materials Aspect .
(M-+H")

3-Methyl-pyridine-2-

carboxylic acid methyl-[{5-(1- 3-Methyl-pyridine-

methyl-2-0x0-1,2,3,4- 2-carboxylic acid
[53-(1-methyl-2~0%0-

1234 tetratwd Colorless
199 | pyridin-3-ylmethyll-amide | 5> OTAYAOT L hou | 4015

quinolin-6-yl)-

o N 9 . s solid
pyridin-3-ylmethyl]-
S N N\ .
» ;b amide (example
N

115)

tetrahydro-quinolin-6-yl)-

3-Chloro-pyridine-2-

carboxylic acid [5-(7-fluoro- 3-Chloro-pyridine-

1-methyl-2-0x%0-1,2,3,4- 2-carboxylic acid

tetrahydro-quinolin-6-yl)- [5-(7-fluoro-1-

pyrldin—fi -ylmethyl] 'methyl- methyl"‘Z"“OXO" Off—Whl‘:e
200 - 1,2,3,4-tetrahydro- amorphou 439.]
amide
o le ] quinglin-6-yI)- s solid
I:@%j,\ 9 ¢ | pyridin-3-ylmethyf]-
= N = .
» |J\N© amide (example
N 131)

3-Chloro-pyridine-2- o
carboxylic acid methyl-{1-[3- 3-Chioro-pyridine-

(1-methyl-2-0x0-1,2,3,4- 2-carboxylic acid
{1-[5-(1-methyl-2-

0x0-1,2,3,4~
tetrahydro-quinolin-
6-yh-pyridin-3-yl}-

!
" a y cyclopropyl}-amide
gt 'f)i) (example 137)
N Ci

tetrahydro-quinolin-6-yl}-

291 | Dyridin-3-yl]-cyclopropyl}-
amide

Colorless
amorphou 447.4
s solid
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Ex Name Starting Materials Aspect .
{M+H")
i-Methyl-1H-pyrazole-4-
carboxylic acid [5-(7-fluoro- | 1-Methyl-14-
t-methyl-2-0x0-1,2,3,4- | pyrazole-4-
tetrahydro-quinolin-6-y1)- carboxylic acid [5-
pyridin-3-ylmethyl}-methyl- | (7-fluoro-1-methyl- Light
262 amide 2-ox0-1,2,3,4- brown 408.5
on i . . tetrahydro-quinolin- solid
% J\C\ 6-y1)-pyridin-3-
= N AN .
| - [ | ylmethyl]-amide
N | (example 175)

Exampie 203
Ethanesulfonic acid [5-(8-chlore-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yh)-pyridin-3-
ylinethyl]-amide

Cl
H
O N

A/

To a solution of ethanesulfonic acid [5-(2-ox0-1,2,3,4-tetrahydro-~-quinolin-6~yl)-pyridin-3-
yimethylj-amide (example 55, 0.681 g, 0.197 mmol) in DMF (1 mL) heated to 65 °C was
added N-chloro-succinimide (0.034 g, 0.256 mumol) and the reaction mixture was stirred at
this temperature over night. The mixture was diluted with EtOAc, poured into water (5
mL} and extracted with EtOAc {2 x 10 mL). The combined organics were washed with
brine, dried over Na,SQq, filtered and evaporated. The residue was purified by reverse
phase HPLC on a Gemini-NX column, eluting with a MeOH-H,0 (0.05 % TEA) gradient
to give the title compound (0.025 g, 33 %) as a colorless amorphous solid. MS: 380.4
(M+H™Y.
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The following compounds listed in Table 9 were prepared in analogy to the procedure

described for the preparation of example 203, using the appropriate starting materials.

5 Table9
Ex Name Starting Materials Aspect MS .
(M+H")
3-Chloro-pyridine-2- 3-Chloro-pyridine-
carboxylic acid [5-(8-chloro- 2-carboxylic  acid
2-0x0-1,2,3,4-tetrahydro- [5-(2-0%0-1,2,3,4-
204 quinolin-6-yl)-pyridin-3- tetrahydro-quinolin- Coloxtless 427.4
ylrgcthyl‘]—&mide 6-y1)-pyridin-3- solid
| . yimethyl}-amide
j (example 140)
3,5-Dimethyl-isoxazole-4-
carboxylic acid [5-(8-chloro- 3,5-Dimethyl-
2-0x0-1,2,3 4-tetrahydro- isoxazole-4-
quinolin-6-yl)-pyridin-3- | carboxylic acid [5-
205 yimethyl]-amide (2-0x0-1,2,3,4- Colorless 411.4
b 7 tetrahydro-quinolin- solid
N5 o 6-y1)-pyridin-3-
7 WY | yimethyl]-amide
g ° (example 141)

Examnple 200

6-{5-](3-Ethyloxetan-3-ylamino}-methyl]-pyridin-3-yl}-1-methyl-3,4-dihydro-1H-
10  quinolin-2-one
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{A] 6-(5-Hvdroxvmethvil-pyridin-3-vI3-1-methyl-3.4-dihvdro- 1 H-quinolin-2-one

OH

l

~
p
N

A microwave vial was charged with (5-bromo-pyridin-3-yl)-methanol (376 mg, 2.0
mmol), 1-methyl-6-(4,4,5,5-tetramethyl-[1,3,2}dioxaborolan-2-yl)-3,4-dihydro-1H-
quinolin-2-one {intermediate A-1) (574 mg, 2.0 mmol) and DMF (4 mL). After purging
the reaction mixture with argon, bis(triphenylphosphine)palladium(IT)chloride (140 mg,
0.2 mmol) and 2 N aq. NapCOs5 solution (2.0 ml., 4 mmol) were added and the reaction
was heated in the microwave at 120 °C for 50 min. The reaction mixture was diluted with
EtOAc, filtered through Dicalite and washed with EtOAc (2 x 20 mL). The resulting
filtrate was washed with brine, dried over anhydrous Na;SOy, filtered and evaporated to
dryness. The residue was purified by silica gel flash chromatography eluting with a 0 fo
5% MeOH-DCM gradient to give the title compound (198 mg, 74 %) as a white solid. MS:
269.2 (M+H).

[B1 6-{5-Chloromethvi-pyridin-3-yD-1-methyl-3,4-dihydro-1 H-quinclin-2-one

l

G N

Cl

l =
~
N
At 0 °C, 6-(5-hydroxymethyl-pyridin-3-yl1)-t-methyl-3,4-dihydro-1H-quinolin-2-one (190
mg, 0.7 mmol} in DCM (15 mL) was treated slowly with thionyl chloride (0.32 mL, 4.0

mmol). After the addition, the reaction mixture was allowed to stir at 2-5 °C for 2 hours
before it was poured into satd. aq. NaHCOs solution (50 mL). After extraction with
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EtOAc, the organic layer was washed with brine, dried over anhydrous Na,SO,, filtered
and concentrated in vacuo to give title compound (190 mg, 93.5%) as yellow oil. MS:
2871 (M+H").

[C] 6-{5-[(3-Ethyl-oxetan-3-ylamino }-methyl]-pyridin-3-yl}-1-methyl-3.4-dihydro-1 H-
5 quinolin-2-one :

l
O N o)
%Ng&/
] H
—
N

To a stirred solution of 6-(5-chloromethyl-pyridin-3-yl)-1-methyl-3,4-dihydro-1 /-
quinolin-2-one (190 mg, 0.66 mmol) in DMF (5.0 mL) was added KyCOs (276 mg, 2.0
mmol) and 3-ethyl-oxetan-3-ylamine (415 mg, 3.0 mmol) at room temperature and the

10 resulting reaction mixture was stirred at room temperature for additional 12 hours. After
extraction with EtOAc, the organic layer was washed with brine, dried over anhydrous
NayS0Oq, filtered and concentrated in vacuo to give a crude product which was purified by
prep-HPLC to give title compound (33 mg, 17.2%) as a light yellow solid. MS: 352.1
(M+H™.

15 Example 207

Ethanesulfonic acid {5-(7-chloro-1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yl)-
pyridin-3-ylmethyl]-amide

NN Cl o
] N
[ H
o
N

[A] N-(4-Bromo-3-chloro-phenyl}-3-chloro-propionamide

H
O NUC[
i Br
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To a solution of 4-brome-3-chloroaniline (6.0 g, 29. 1 mmol) and pyridine (3.45 g, 43.6
mmol) in 1,2-dichloroethane (50 mL) was added 3-chloropropionyl chloride (5.53 g, 43.6
mmol) dropwise at 15 °C. After stirring for 2 hours at room temperature, the mixture was
washed with water and then hydrochloric acid (2 N, aqueous). The organic layer was dried
over anhydrous sodium sulfate. After filtration, the solvent was removed under reduced
pressure. The product N-(4-bromo-3-chloro-phenyl)-3-chloro-propionamide (8.20 g, yield:
95%) was obtained as an oil. MS: 298.0 (M+H)".

[B1 6-Bromo-~7-chloro-3.4-dihvdro-1H-quinolin-2-one

H
Br

A flame-dried 50-mL flask equipped with a magnetic stirring bar was charged with N-(4-
bromeo-3-chloro-phenyly~3-chloro-propionamide (1.0 g, 3.36 mmol) and alurminium
chloride (0.67 g, 5.04 mmol). In a pre-heated oil bath, the flask was heated at 135~140°C
for 2 hours. After cooling to room temperature, the reaction mixture was treated slowly
with ice-water, then extracted with EtOAc. The organic layer was washed with water and
brine in sequence and dried over anhydrous Na,SOs. After evaporation of the solvent, the

residue was purified by recrystallization from EtOAc (2 mL) which gave title compound
(0.44 g, 50%) as a sokid. MS: 260.0 (M+H)".

[C] 6-Bromo-7-chloro-1-methyl-3,4-dihydro- 1 H-quinolin-2-one
O MG
m&
Potassium tert-butoxide (0.45 g, 4.0 mmol) was added to a solution of 6-bromo-7-chloro-

3,4-dihydro- 1 H-quinolin-2-one (0.52 g, 2.0 mmol) in DMF (5 mL) at 0 °C. Then, the
reaction mixture was stirred at ¢ °C for 30 min and methyl iodide (0.18 g, 1.29 mmol) was

added. The resulting mixture was stirred for 2 hours before water was added. After
extraction of the reaction mixture with EtOAc, the organic layer was washed with water
and brine in sequence. Then, it was dried over anhydrous Na;SQ, and the solvent was
removed under reduced pressure to give a crude product (0.49 g, 90%) as a white solid.
MS: 274.0 (M+H)".
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D1 7-Chloro-1~methyl-6-(4.4.5,5-tetramethyl-[ 1.3.2 dioxaborolan-2-vh-3 4-dihydro-1H-
quinofin-2-one

A mixture of 6-bromo-7-chloro-1-methyl-3,4-dihydro-1H-quinolin-2-one (0.1 g, 0.36
mmol), bis{pinacolato)diboron (0.13 g, 0.55 mmol), 1,1%-bis(diphenylphosphino)
ferrocenedichloro-palladium (I1) (14.7 mg, 0.018 mmol) and potassium acetate (0.11 g,
1.08 mmol) in dioxane (3 mL) was heated in a microwave at 100 °C for 3 hours. The
mixture was diluted with EtOAc, washed with water, dried over anhydrous Na;SQe., and
concentrated in vacuo. The residue was purified by flash chromatography (silica gel, 30%
ethyl acetate in hexane) to afford the title compound (82 mg, 70%) as a white solid. MS:
322.1 (MHHD".

[E] Ethanesulfonic acid [5-(7-chloro-1-methyl-2-ox0-1,2.3.4-tetrahvdro-quinolin-6-v1)-

pyridin-3-vlmethyvl]-amide

I

O N Cl

N
N NI

I H
P
N

A mixture of 7-chloro-1-methyl-6-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-3,4-
dihydro-1H-quinofin-2-one (20 mg, 0.06 mmol), ethanesulfonic acid (S-bromo-pyridin-3-
yhmethyh-amide (intermediate A-11, 26 mg, 0.09 mmol), bis(triphenylphosphine)-
palladium(IT) chloride (4.2 mg, 0.006 mmol) and sodium carbonate (2 N aq., 0.06 mL) in
DMF (1 mL) was heated in a microwave at 120 °C for 30 minutes. The mixture was
diluted with EtOAc, washed with water, dried over anhydrous Na;SOy and concentrated in
vacuo. The residue was purified by prep-HPLC to afford the title product (7.1 mg, 30%) as
a white solid. MS, 394.2 (M+H)".

Example 208
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Ethanesulfonic acid [5-(8-fluoro-1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yl)-
pyridin-3-ylmethyi]-amide
| F
O N
N\
NS~
H

X
=
N

[A] 3-Chloro~N-(2-fluoro-phenyl)-propionamide

F
H
O N

Cl

To a solution of 2-fluorcaniiine (6.67 g, 60 mmol) and pyridine (5.21 g, 66 mmol) in 1,2-
dichloroethane (50 mi.) was added 3-chloropropionyl chloride (8.38 g, 66 mmol) dropwise
at 15 °C. After stirring at room temperature for 2 hours, the mixture was washed with
water and then hydrochloric acid (2 N, aqueous). The organic layer was dried over
anhydrous Na;S0y, filtered, and concentrated in vacuo to afford title compound (109 ¢,
yield: 90%}) as an oil. MS: 202.1 (M+H)".

[B] 8-Fluoro-3.4-dihvdro-1H-quinolin-2-one

F

H
O N l

A flame-dried 50-ml. flask equipped with a magnetic stirring bar was charged with 3-
chloro-N-(2-fluoro-phenyl)-propionamide (5.33 g, 26.5 mmol) and sluminium chloride
(5.30 g, 39.7 mmol). In a pre-heated oil bath, the flask was heated at 160 °C for 1.5 hours.
After cooling to room temperature, the mixture was treated slowly with ice-water and
extracted with EtOAc. The organic layer was washed with water and brine in sequence,
dried over anhydrous Na,SQy, filtered, and concentrated in vacuo. The resulting residue
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was then purified by flash chromatography (silica gel, 30% ethyl acetate in hexane) to
afford title compound (3.1 g, 70%) as a solid. MS: 166.0 (M+H)".

[C] 6-Bromo-8-fluore-3.4-dihydro-1/-quinolin-2-one

=
H
0 N

Br

At 0 °C, NBS (0.62 g, 3.5mmol) was added dropwise to a solution of 8-fluoro-3,4-dihydro-
1 H-quinolin-2-one (0.52 g, 3.2 mmol) in DMF (5 mL). The resulting reaction mixture was
stirred at room temperature for 12 hours before it was treated with water, The precipitated
solid was collected through filtration, washed with cther, and dried in a vacuum to afford
title compound (0.65 g, 85%) as a white solid. MS: 244.1 (M+H) .

[D] 6-Bromo-8-fluoro-1-methyl-3. 4-dihvdro-1 H-quinolin-2-one

| F
@] N

Br

A solution of 6-bromo-8-fluore-3,4-dihydro-1 H-quinohn-2-one (0.21 g, 0.86 mmol) in
DMF (2 mL) was treated with potassium fert-butoxide (0.19 g, 1.72 mmol) at 0 °C. The
resulting mixture was stirred at 0 °C for 30 minutes before methyl jodide (0.18 g, 1.29
mmol) was added. After stirrmg for 2 hours, the reaction mixture was treated with water,
extracted with EtOAc, washed with water and brine in sequence, and dried over anhydrous
Na,S0;. After removal of solvent under reduced pressure, the crude product (0.18 g, 80%)
was obtained as a white solid. MS: 258.0 (M+H)",

{E] 8-Fluoro-1-methvl-6-(4.4.5,5-tetramethyl-[ 1.3.21dioxaborolan-2-v13-3 4-dihvdro-1H-
quinolin-2-one
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A mixture of 6-bromo-8-fluoro-1-methyl-3,4-dihydro-1H-quinolin-2-one (0.18 g, 0.36
mmol), bis(pinacolato)diboron (0.25g, 1.05mmol), 1,1-bis(diphenyiphosphino)ferrocene-
dichloropalladium (I} (28.6 mg, 0.035 mumol) and potassium acetate (0.21 g, 2.1 mmol) in
dioxane (3 mL) was heated in a microwave at 100 °C for 3 hours. After dilution with
EtOAc, the organic layer was washed with water, dried over anhydrous Na;SO4 and
concentrated in vacuo. The residue was then purified by flash chromatography (silica gef,
30% ethyl acetate in hexane) to afford the title compound (0.15g, 70%) as a white solid.
MS: 306.2 (M+H) "

[F1 Ethanesulfonic acid [5-(8-fluoro-1-methyl-2-0x0-1.2.3.4-tetrahvdro-quinolin-6-vI)-
pyridin-3-vimethyll-amide

l F

O N
WA
AN N~ S

H

P

N
A mixture of 8-fluoro-1-methyl-6-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-y1)-3,4-
dihydro-1H-quinolin-2-one (20 mg, 0.066 mmol}, ethanesulforic acid (5-bromo-pyridin-3-
yimethyl)-amide (intermediate A-11, 27.4 mg, 0.098 mmol), bis(triphenylphosphine)-
palladium(Il) chloride (4.6 mg, 0.0066 mmol) and aq. sodium carbonate solution (2 N,
0.07 mL) in DMF (1 mL) was heated in a microwave at 120 °C for 30 min. The resulting
reaction mixture was then diluted with EtOAc, washed with water, dried over sodium
sulfate and concentrated in vacuo. The residue was purified by prep-HPLC to afford the
title compound (12.4 mg, 50%) as a white solid. MS: 378.1 (M+H)".

Example 209
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Ethanesulfonic acid [5-(8-chlero-1-methyl-2-0x0-1,2,3 4-tetrahydro-quinolin-6-yl)-
pyridin-3-ylmethyl]-amide
| Cl
O N
N\
o

AN
=
N

[A] N-(4-Bromo-2-chloro-pheny-3-chloro-propionamide

To a solution of 4-bromo-2-chloro-phenylamine (32 g, 0.15 mol) and pyridine (13.43 g,
0.17 mol) in DCM (260 mL) was added 3-chloropropionyl chloride (21.65 g, 0.17 mol)
dropwise at 15 °C. After stirring at room temperature for 1 hour, the mixture was washed
with water and then hydrochloric acid (2 N, aqueous). The organic layer was dried over
anhydrous Na,SOq, filtered, and concentrated in vacuo to afford title compound (10.9 g,
yield: 90%) as a white solid.

[B] 6-Bromo-8-chlore-3.4-dihydro-1 H-quinolin-2-one

Cl
H
O N

Br

A flame-dried 500-mL flask equipped with a magnetic stirring bar was charged with N-(4-
bromo-2-chloro-phenyl)-3-chloro-propionamide (29.7 g, 0.1 mol) and aluminium chloride
(53.3 g, 0.4 mol). In a pre-heated oil bath, the flask was heated at 140 °C for 1 hour. After
cooling to room temperature, the mixture was treated slowly with ice-water and extracted
with EtOAc. The organic layer was washed with water and brine 1n sequence, dried over
anhydrous Na,SOy filtered, and concentrated in vacuo. The resulting residue was then
purified by flash chromatography (silica gel, 30% cthyl acetate in hexane) to afford the
title compound (7.0 g, 27%) as a white solid.
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IC1 6-Bromo-8-chloro-1-methvi-3.4-dihvdro-1 H-quinolin-2-one

t Cl
O N

Br

A solution of 6-bromo-8-chloro-3,4-dihydro-1H-quinolin-2-one (7.0 g, 26.9 mmoi) n
DMF (100 ml.) was treated with potassium fert-butoxide (6.0 g, 53.8 mmol) at 0 °C
portionwise. The resulting mixture was stirred at 0 °C for 30 minutes before methyl iodide
(5.0 g, 35.0 mmol) was added. After stirred for 12 hours, the reaction mixture was treated
with water, extracted with EtOAc, washed with water and brine in sequence, and dried
over anhydrous Na»SOs. After removal of solvent under reduced pressure, the crude
product (3.3 g, 45%) was obtained as a white solid.

[D1 &-Chloro-1-methyl-6-{4,4,.5,5-tetramethvi-1 1.3.2 |dioxaborolan-2-vD-3.4-dihydro-1 /-
quinolin-2-one

l Cl
O N

-0

iy

A mixture of 6-bromo-8-chloro~1-methyl-3,4-dihydro-1 H-quinolin-2-one (0.23 g, 0.84
mmol), bis(pinacolato)diboron (0.255 g, 1.01mmol), 1,1%-bis(diphenylphosphino)-
ferrocene-dichioropalladium (I1) (30.7 mg, 0.04 mmol) and potasstum acetate (0.247 g,
2.52 mmol) in dioxane (5 mL) was heated in a microwave at 80 °C over night. After
dilution with EtOAg, the organic layer was washed with water, dried over anhydrous
NapS04 and concentrated in vacuo. The residue was then purified by flash chromatography
(silica gel, 30% ethyl acetate in hexane) to afford the title compound (0.17g, 63%) as a
white solid.

TE] Ethanesulfonic acid [5-(8-chioro-1-methyl-2-0x0-1,2.3.4-tetrahvdro-guinolin-6-y1)-

pyridin-3-vimethyl-amide
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Y/

Under argon protection, bis(triphenylphosphine)patladium(Il)chloride (4 mg, 0.05 mmol)
followed by 1 N aqueous NayCOs solution (1 mL), was added to a solution of 8-chloro-1-
methyl-6-(4,4,5,5-tetramethyl-{1,3,2]-dioxaborolan-2-y1)-3,4-dihydro-1 H-guinolin-2-one
{160 mg, 0.5 mmol) and ethanesulfonic acid (5-bromo-pyridin-3-yimethyl)-amide
(intermediate A-11, 158 mg, 0.6 mmol) in DMF (3 mL). The resulting reaction mixture
was then heated in a microwave at 110 °C for 45 min. After cooling to room temperature,
the reaction mixture was diluted with EtOAc (5 ml) and poured into a satd. aq. solution of
NaHCO;: (10 mL). The aqueous layer was extracted with EtOAc (3 x 5 mL). Combined
organics were washed with water and brine (20 mL), dried over anhydrous Na,SQOy,
filtered and concentrated in vacuo to give a crude product which was then purified by
prep-HPLC to give title compound (65 mg, 45%) as a white solid. MS: 394.1 (M+H)".

Example 210

Ethanesulfonic acid |S-(5-fluoro-1-methyl-2-o0x0-1,2,3,4-tetrahydroe-quinolin-6-yl)-
pyridin-3-ylmethyl]-amide

O N
Y/
| H
F -~
N

[A] 3-Chloro-N-(3-fluoro-phenyD-propionamide

F\Uﬁﬁf\/m
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To a solution of 3-fluorcanilline (10 mL, 104.02 mmol) in DCM (100 ml) was added
pyridine (21 mL, 260.2 mmol) and 3-chloropropionyl chloride {12 mL, 124.4 mmol). The
reaction mixture was stirred for 3 hours at room temperature until all starting material had
disappeared as shown by LC-MS analysis. The reaction mixture was then diluted with H,O
and extracted with EtOAc. The organic layer was dried over anhydrous Na,SO4 and
concentrated in vacuo to afford the title compound as a solid. It was used in the next step
without further purification.

[B] 7-Fluore-3.4-dihydro-1H-quinolin-2-one (compound A) and 5-fluoro-3.4-dihydro-14-
quinolin-2-one {compound B)

oy GO

{compound A}  and (compound B)

A flame-dried 50-mL flask equipped with a magnetic stirring bar was charged with 3-
chloro-N-(3-fluoro-phenyl)-propionanude (10 g, 49.6 mmol) and AICL (23.1 g, 173.6
mmol). On a pre-heated oil bath, the flask was heated at 120~125 °C for 2 hours uatil LC-
MS indicated the reaction was complete. After cooling to room temperature, the mixture
was treated slowly with ice-water. After extraction with EtOAc, the combined organic
layers were washed with water and brine in sequence. The organic layer was dried over
anhydrous Na,SOu, filtered and concentrated in vacuo to afford a white solid as a crude
mixture of two regioisomeric products (A:B) in a ratio of 5.3 :1. (7.63 g, 93.2%).

iC1 7-Fluoro-1-methyl-3.4-dihvdro-1 H-aumolin-2-on¢ and 5-fluoro-1-methyvl-3.4-dihvdro-
1 H-quinolin-2-one

W@U

(compound A)  and (COmDOUﬂd B)

To an ice cold solution of a mixture of 7-fluoro-3,4-dihydro-1H-quinolin-2-one and 5-
fluoro-3,4-dihydro-1H-quinolin-2-one (16.5 g, 0.1 mol) in DMF {200 mL) was added
potassium fert-butoxide (22.4 g, 0.2 mol) in 2 portions. The reaction mixture was stirred at
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0 °C for 30 min before Mel (25.4 g, 0.18 mol) was added. After the addition, the reaction
mixture was allowed to warm up to RT slowly and stirred at RT over night. It was then
diluted with EtOAc (500 mL) and poured into 200 mL of 1 M aq. HCL After extraction
with EtOAc (200 ml., 3x), the combined organic layers were washed with brine, dried
over anhydrousNa, SOy, filtered and concentrated in vacuo to give the crude title
compounds as 01l (16.0 g, 89 %). It was used in the next step without further purification.

[D] é-Bromo-7-fluoro-1-methyl-3.4-dihvdro-1 H-quinolin-2-one and 6-bromo-5-fluoro-1-

methvl-3.4-dibydro-1 H-quinolin-2-one

mm

(compound A)  and (compound B)

To an ice cold solution of the mixture of 7-fluoro-1-methyl-3,4-dihydro- 1 H-quinolin-2-one
and 5-fluoro-1-methyl-3,4-dihydro- 1 H-guinolin-2-one (16.0 g, 89.4 mmol) in DMF (200
ml.) was added NBS (16.0 g, 89.4 mmo!). After the addition, the reaction mixture was
warmed up to RT and stirred for 3 hours. When LC-MS indicated the completion of the
reaction, the mixture was diluted with EtOAc (500 mL) and poured into 500 mL of water.
The aqueous layer was then extracted with EtOAc (200 mL, 3x). Combined organic layers
were washed with brine, dried over Na;SOs, filtered and concentrated in vacuo to give the
crude title compound as oil (18.0 g, 78 %). It was used in the next step without further
purification.

[F] Ethanesulfonic acid [5-(5-fluoro-1-methyl-2-ox0-1.2.3 4-tetrahydro-quinolin-6-vl)-
nyridin-3-vimethyll-amde

In analogy to the procedure described for the preparation of intermediates A-1 [B], the

mixture of 6-bromo-7-fluoro-1-methyl-3,4-dihydro-14-quinolin-2-one and 6-bromo-5-
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fiuoro-i-methyl-3,4-dihydro-1 H-quinolin-2-one was reacted with 4.4,4',4,5,5,5,5"-
octamethyl-2,2'-bi(1,3,2-dioxaborolane) in the presence of potassium acetate and
PACL(DPPF)-CH,Cl; and the reaction product was subsequently reacted with
ethanesulfonic acid (5-bromo-pyridin-3-ylmethyl)-amide (intermediate A-11) in analogy
to the procedure described for the preparation of example 43, The crude reaction product
has been separated by preparative HPLC to give ethanesulfonic acid [5-(7-fluoro-1-
methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yD-pyridin-3-ylmethyl]-amide (example 16)
as well as the title compound as a white solid. MS: 378.1 (M+I1)".

Example 211

Ethanesulfonic acid [5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-tetrahydro-quinelin-6-yl)-
pyridin-3-yimethyl]-methyl-amide

O N F

Y
= N
/ {
N

To a solution of ethanesulfonic acid [5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-y)-pyridin-3-ylmethyl]-amide (example 16, 0.15 g, 0.39 mmol) in DME (5
mL) was added potassium ferf-butoxide (67.2 mg, 0.60 mmol) at 0 °C. The resulting
mixture was stirred for 30 minutes at 0 °C before methyl iodide (84.6 mg, 0.6 mmol) was
added dropwise. After stirring for 2 hours, the mixture was treated with water, and
extracted with EtOAc. The combined organic layers were then washed with water and
brine in sequence, dried over anhydrous Na;SO4 and concentrated in vacuo. The residue
was then purified by flash chromatography (silica gel, 5% methanol in dichloromethane)
to afford the title compound (93 mg, 60%) as a white solid. MS: 392, 1(M+H)".

Example 212

N-{5-(7-Fluoro-1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-y)-pyridin-3-ylmethylj-
propionamide
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O

AN
=
N

[A] N-(5-Bromo-pyridin-3-ylmethy!)-propionamide

O
Br AN NJJ\/
| H
=
N

To a solution of propionannde (146 mg, 2.0 mmol) in DMF {10 mL) was added NaH (61

5 mg, 2.4 mmol) at 0 °C and reaction mixture was stirred for 10 min before the addition of 3-
bromo-5-chloromethyl-pyridine (intermediate A-12 [A], 412 mg, 2.0 mmol). The resulting
reaction mixture was stirred at room temperature for 1 hour before water was added. Then,
the reaction mixture was extracted with EtOAc and combined organic layers were dried by
anhydrous NaoSQy, filtered and concentrated in vacuo. The residue was then purified by

10 flash chromatography to give title compound (400 mg, 82%) as a solid.

[B] N-[5-(7-Fluoro-1-methyl-2-0x0-1.2,3.4-tetrahvdro-quinolin-6-yl)-pyridin-3-vlmethyl]-
propionamide

O N F
O
NS N/“\/
H
=
N

To a mixture of 7-fluoro-1-methyl-6-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-y1}-3,4-
15 dihydro-1H-quinolin-2-one (intermediate A-22, 168 g, 0.55 mmol) and N-(5-bromo-
pyridin-3-ylmethyl)-propionamide (122 mg, 0.5 mmol) in DMF (3 mL), purged with argon

for 1 min, was added bis(triphenylphosphine)palladium (IT)chloride (38 mg, §.054 mmol)
and 1 N aq. NayCO3 (2.5 mL). Then, the resulting reaction mixture was heated in a
microwave at 110 °C for 45 min. After cooling to room temperature, it was diluted with

20 EtOAc (5 mL) and poured mnto a satd. aq. solution of NaHCO; (10 mL). The aqueous layer
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was extracted with EtOAc (3 x 5 mL) and combined organics were washed with water and
brine (20 mL), dried over anhydrous Na, SOy, filtered and concentrated in vacuo. The
residue was then purified by prep-HPLC to afford the title compound (30 mg, 18%)asa
white solid. MS: 342. 1(M+H)".

Example 213

(rac)-N-{1-[5-(7-Fluoro-1-methyt-2-0x0-1,2,3 4-tetrahydro-quinolin-6-yb)-pyridin-3-
yl]-ethyi}-propionamide

O N F
O
AN NJ'L/
H
/
N

Al 5-Bromo-N-methoxv-N-methvl-nicotinamide

Br O

\

To a solution of 5-bromo-nicotinic acid (2.02 g,10 mmol) and O, N-dimethyl-
hydroxylamine (670 mg, 11 mmol) in DMF (100 mL) was added HOBt (400 mg, 0.3
mmol), EDCI (2.09 g, 11 mmol) and Et;N ( 1.11 g, 11 mmol). The resulting mixture was
stirred at room temperature for 1 hour. Water was added to the reaction mixture and it was
extracted with EtOAc. The organic layer was washed with brine, dried by anhydrous
Na;SQOy, filtered and concentrated in vacuo. The residue was then purified by flash
chromatography to give the title compound (2.08 g, 85%) as a solid.

[B1 1-(5-Bromo-pyridin-3-yl}-ethanone

0
Br

AN
=
N
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To a solution of 5-bromo-N-methoxy-N-methyl-nicotinamide (2.08 g, 8.5 mmol) in THF
(20 mL) was added MeMgBr (1.52 g, 12.75 mmol) at -78 °C. After the addition, the
reaction mixture was stirred at room temperature for 2 hours before quenching with water.
After extraction with EtOAC, the organic layer was washed with brine, dried over
anhydrous Na,SQOu, filtered and concentrated in vacuo. The residue was then purified by
flash column chromatography to afford the title compound (1.5 g, 88%).

[C1 (rac)-1-(5-Bromo-pyridin-3-vD-cthylamine

Br
~ NH,

7
N

To a solution of 1-(5-bromo-pyridin-3-yl}-ethanone (400 mg, 2 mmol) in methanolic
ammonia (10 mL) was added Ti(O-iPr)4(1.14 g, 4 mmol). The resulting reaction mixture
was heated to reflux and stirred over night. After cooling at 0 °C, NaBH, was added into
the mixture and it was allowed to warm up to room temperature and stirred for 3 hours.
Water was added and the reaction mixture was extracted with EtOAc, The organic layer
was washed with water and brine, dried over anhydrous Na;SQy, filtered and concentrated
in vacuo. It was directly used in the next step without further purification.

D1 (rac)-N-[ 1<(5-Bromo-pvridin-3-vh-ethyl]-propionamide

O
Br X N )’l\//
H
Z
N
At 0 °C, propionyl chloride (138 mg, 1.5 mmol) was added dropwise to a solution of (rac)-
1-(5-bromo-pyridin-3-ylj-ethylamine (201 mg, 1 mmol) and EtsN (153 mg, 1.5 mmol) in
DCM (10 mL). The reaction mixture was stirred at room temperature for | hour before it
was concentrated to dryness. The residue was redissolved in EtOAc and washed with
water and brine, dried over anhydrous Na;SQy, filtered and concentrated in vacuo. The

residue was purified by flash column chromatography to give the title compound (200 mg,
78%).

[E] (rac)-N-{1-[5-(7-Fluoro-1-methyl-2-0x0-1.2.3 4-tetrahydro-quinolin-6-yl}-pyridin-3-
yi]-ethyl}-propionamide
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PN

N
H

N

To a mixture of 7-fluoro-1-methyl-6-(4,4,5,5-tetramethyl-[ 1,3,2 ]dioxaborolan-2-y1)-3,4-
dihydro-1H-quinolin-2-one (intermediate A-22, 168 g, 0.55 mmol) and (vac)-N-[1-(5-
bromo-pyridin-3-y)-ethyl]-propionamide (125 mg, 0.5 mmol} in DMF (3 mL), purged
with argon for 1 min, was added bis(triphenylphosphine)paliadium(Il)chioride (38 mg,
0.054 mmol) and 1 N ag. Na;CO3 (2.5 mL). Then, the resulting reaction mixture was
heated in a microwave at 100 °C for 45 min. After cooling to room temperature, it was
diluted with EtOAc (5 mL), and poured into satd. aq. solution of NaHCQO; (10 mL). The
aqueous layer was extracted with EtOAc (3 x 5 mL) and combined organics were washed
with water and brine (20 mL), dried over anhydrous Na;SOy, filtered and concentrated in
vacuo. The residue was the purified by prep-HPLC to give the title compound (35 mg,
20%) as a white solid. MS: 356.3 (M+H)".

Example 214
(S)-3-[5-(2-Ox0-1,2,3,4-tetrahydro-quinolin-6-yl}-pyridin-3-yloxy[-pyrrolidine-1-
carboxylic acid rerf-butyl ester

H
O%/N Chirai

0
e 82

O

In analogy to the procedure described for the preparation of example 45, 6-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-y1}-3,4-dihydroquinolin-2(1 /)-one (intermediate A-34)
has been coupled to (S)-3-(5-bromo-pyridin-3-yloxy)-pyrrotidine-1-carboxylic acid fert-
butyl ester (intermediate A-29) to give the title compound as a dark grey amorphous solid.
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MS: 410.6 (M+H").

Example 215

3-Chloro-pyridine-2-carboxylic acid methyl-[S5-(2-0x0-1,2,3 4-tetrahydro-quinolin-6-
yh-pyridin-3-ylmethyl]-amide

H
o) N 0
N,
ape
S
N/ Cl

In analogy to the procedure described for the preparation of example 43, 6-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-3,4-dihydroquinolin-2{1 £)-one (intermediate A-34)
has been coupled to N~((5-bromopyridin-3-yl)methyl)-3-chloro-N-methylpicolinamide
(intermediate A-57) to give the title compound as a light brown amorphous solid. MS:
407.5 (M+H).

Example 216

3-Chioro-pyridine-2-carboxylic acid [5-(8-chlore-2-ox0-1,2,3 4-tetrahydro-quinolin-6-
vh)-pyridin-3- ylmethyl ~-methyl-amide

Ty

In analogy to the procedure described for the preparation of example 203, 3-chloro-
pyridine-2-carboxylic acid methyl-[5-(2-0x0-1,2,3,4-tetrahydro-quinolin-6-yl)-pyridin-3-
ylmethyl]-ammde (example 215) was reacted with N-chloro-succinimide to give the title
compound as a light brown solid. MS: 441.5 (M+H").
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Example 217

(R)-2-Methyl-propane-2-sulfinic acid [4-chloro-5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinelin-6-yl)-pyridin-3-yimethyl]-amide

I Chiral
O N
Ci (H)
AN N w5
i
s
N

In analogy to the procedure described for the preparation of example 45, 1-methyl-6-
(4,4,5,5-tetramethyl-[1,3,21dioxaborolan-2-y1)-3,4-dihydro- 1 H-quinolin-2-one
(intermediate A-1) has been coupled to (R)-N-((5-bromo-4-chloropyridin-3-yhmethyl)-2-
methylpropane-2-sulfinamide (intermediate A-38) to give the title compound as an orange
solid. MS: 406.4 (M+H").

Example 218

6-(5-Aminomethyl-4-chloro-pyridin-3-yl)-1-methyi-3 4-dihydro-1/-quinolin-2-one
hydrochloride

|
Os N
Cl

NH,

N
N CIH

In analogy to the procedure described for the preparation of example 42, reaction of (R)-2-
methyl-propane-2-sulfinic acid [4-chloro-5-(1-methyi-2-0x0-1,2,3,4-tetrahydro-quinolin-
6-yD-pyridin-3-ylmethyl]-amide (example 217) with hydrogen chloride (in dixoane) in
methano! gave the title compound as a yellow solid. MS: 302.4 (M+H").

Example 219
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3,5-Dimethyl-isoxazole-4-carboxylic acid [4-chloro-5-(1-methyl-2-0x0-1,2,3,4~
tetrahydro-quinolin-6-yl}-pyridin-3-ylmethylj-amide

|
O N
Cl 0
X N s
%Hjﬁo
N N

To a solution of 6-(5-aminomethyl-4-chloro-pyridin-3~yl)-1-methyl-3,4-dihydro-1 H-
quinolin-2-one hydrochloride (example 218, 0.05 g, 0.148 mmol) in dry DMF (1 mL) were
added EDCI {0.034 g, 0.077 mmol), hydroxybenzotriazole (0.017 g, 0.077 mmol), Hinig’s
base (0.057 g, 0.443 mmol) and 3,5-dimethyl-isoxazole-4-carboxylic acid (0.021 g, 0.148
mmol) and the resulting solution was stirred at room temperature for 2h. The reaction
mixture was diluted with EtOAc, poured into sat. NaHCO; solution (10 mL) and extracted
with EtOAc (2 x 20 mL). Combined organics were dried over Na;SQy, filtered and
evaporated to dryness. The residue was purified by silica gel flash chromatography eluting
with a 0 to 5% MeOH-DCM gradient to give the title compound (0.03 g, 48 %) as a
colorless solid. MS: 4254 (M+H").

Example 220

3-Chlore-pyridine-2-carboxylic acid [4-chloro-5-(1-methyl-2-0x0-1,2,3 4-tetrahydro-
quinolin-6-yh-pyridin-3-ylmethyl]-amide

In analogy to the procedure described for the preparation of example 75, 6-(5-
aminomethyl-4-chloro-pyridin-3-y1)-1-methyi-3,4-dihydro-1H-quinolin-2-one
hydrochloride (example 218) has been coupled with 3-chloro-pyridine-2-carboxylic acid to
give the title compound as a off-white solid. MS: 441.3 (M-+H").
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Example 221

(R)-2-Methyl-propane-2-sulfinic acid [4-methyl-5-{1-methyl}-2-0x0-1,2,3,4-tetrahydro-
quinofin-6-yl)-pyridin-3-ylmethyl]-amide

O N

In analogy to the procedure described for the preparation of example 45, 1-methyl-6-
(4,4,5,5-tetramethyl-{1,3,2]dioxaborolan-2-y1)-3,4-dihydro- 1 H-quinolin-2-one
(intermediate A-1) has been coupled to (R)-2-methyl-propane-2-sulfinic acid (5-bromo-4-
methyl-pyridin-3-ylmethyl)-amide (intermediate A-59) to give the title compound as a
coloriess amorphous solid. MS: 386.5 (M+H").

Example 222

6-(5-Aminomethyi-4-methyl-pyridin-3-yl)-1-methyl-3,4-dihydro-1H-quinolin-2-one
hydrochloride

O N

X NH

o
N CIH

2

In analogy to the procedure described for the preparation of example 42, reaction of (R)-2-
methyl-propane-2-sulfinic acid [4-methyl-3-(1-methyl-2-0x0-1,2,3 4-tetrahydro-quinolin-
6-yl)-pyridin-3-ylmethyl]-amide (example 221} with hydrogen chloride {in dixoane) in
methanol gave the title compound as a yellow solid. MS: 282.5 (M+H").

Example 223
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3,5-Dimethyl-isoxazole-4-carboxylic acid [4-methyl-5-(1-methyl-2-o0x0-1,2,3,4-
tetrahydre-quinolin-6-yl)-pyridin-3-ylmethyl}-amide

I
O N 0
AN N N
P O
N

In analogy to the procedure described for the preparation of example 219, 6-(5-
aminomethyl-4-methyl-pyridin-3-yl)-1-methyl-3,4-dihydro-1 H-quinolin-2-one
hydrochloride (example 222) has been coupled with 3,5-dimethyl-isoxazole-4-carboxylic
acid to give the title compound as a off-white solid. MS: 405.5 (M+H").

Example 224

3-Chlore-pyridine-2-carboxylic acid {4-methyl-5-(1-methyl-2-oxo0-1,2,3,4-tetrahydro-
quinolin-6-y)-pyridin-3-ylmethyl}-amide

O N o)
N
~ N ~
H
~ o
N Cl

In analogy to the procedure described for the preparation of example 75, 6-(5-
aminomethyl-4-methyl-pyridin-3-yl)-1-methyl-3,4-dihydro-1H-quinolin-2-one
hydrochloride (example 222) has been coupled with 3-chloro-pyridine-2-carboxylic acid to
give the title compound as a colorless solid. MS: 421.5 (M+H").

Example 225
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(R)-2-Methyl-propane-2-sulfinic acid [5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yl)-4-methyl-pyridin-3-ylmethylj-amide

o N F

In analogy to the procedure described for the preparation of example 43, 7-fluoro-1-
methyl-6-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-vi)-3,4-dihydro-1H-quinctin-2-one
{(intermediate A-22) has been coupled to (R)-2-methyl-propane-2-sulfinic acid (5-bromo-4-
methyl-pyridin-3-ylmethyl)-amide {intermediate A-39) to give the title compound as a
brown amorphous solid. MS: 404.5 (M+H").

Example 226

6-(5-Aminomethyl-4-methyl-pyridin-3-y)-7-fleoro-1-methyl-3,4-dihydro-1 {-
quinolin-2-one hydrochioride

CIH

In analogy to the procedure described for the preparation of example 42, reaction of (R)-2-
methyl-propane-2-sulfinic acid [5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-tetrahydro-quino lin-6-
yl)-4-methyl-pyridin-3-ylmethylj-amide (example 225) with hydrogen chloride (in
dixoane) in methanol gave the title compound as a light brown solid. MS: 300.5 (M+H").

Example 227
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3-Chloro-pyridine-2-carboxylic acid [5-(7-flucro-1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yl)-4-methyl-pyridin-3-yimethyl]-amide

kﬁj
= N 3
H

5 —
N Cl

In analogy to the procedure described for the preparation of example 75, 6-(5-
aminomethyl-4-methyl-pyridin-3-yl)-7-fluoro- 1-methyl-3,4-dihydro- 1 H~quinolin~2-one
hydrochloride (example 226) has been coupled with 3-chloro-pyridine-2-carboxylic acid to
give the title compound as a colorless solid. MS: 439.4 (M+H").

Example 228

3-Chloro-pyridine-2-carboxylic acid [4-chlore-5-(1-methyi-2-0ox0-1,2,3,4-tetrahydro-
quinolin-6-yh-pyridin-3-yimethyl}-methykamide

l
O~_ _N
cl Q Ol
L |
N
N/ =

In analogy to the procedure described for the preparation of example 195, 3-chloro-
pyridine-2-carboxylic acid [4-chlore-5-(1-methyl-2-0x0-1,2,3 4-tetrahydro-quinohn-6-yl)-
pyridin-3-ylmethyt]-amide (example 220) has been reacted with sodium hydride and
methyl iodide to give the title compound as off-white solid. MS: 455.1 (M-+H").

Example 229

3-Chloro-pyridine-2-carboxylic acid methyl-[4-methyl-5-(1-methyl-2-ox0-1,2,3,4-
tetrahydro-guinolin-6-yl)-pyridin-3-ylmethyl{-amide
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In analogy to the procedure described for the preparation of example 195, 3-chloro-
pyridine-2-carboxylic acid [4-methyl-5-(1-methyl-2-oxo0-1,2,3,4-tetrahydro-quinelin-6-yt)-
pyridin-3-yimethylj-amide (example 224) has been reacted with sodium hydride and

5 methyl wodide to give the title compound as light brown amorphous solid. MS: 435.5
(M+H),

Example 230

3-Chloro-pyridine-2-carboxylic acid {(R or S)-1-[5-(1-methy}-2-0x0-1,2,3.4-
10 tetrahydro-quinolin-6-yl)-pyridin-3-yl]-ethyl}-amide

(Ror S)

In analogy to the procedures described for the preparation of example 74, 6-[5-((R or S)-
L-amino-ethy!-pyridin-3-yl}- 1-methyl-3,4-dihydro-1 H-quinolin-2-one hydrochloride

15 {example 65) has been coupled with 3-chloro-pyridine-2-carboxylic acid to give the title
compound as a colorless solid. MS: 421.4 (M+H").

Example 231

5'-(1-Methyl-2-0x0-1,2,3 4-tetrahydro-quinclin-6-y1)-5,6-dihydre-4 H-
20 [3,3'|bipyridinyl-1-carboxylic acid fers-butyl ester
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In analogy to the procedure described for the preparation of example 45, 6-(5-bromo-
pyridin-3-yl}-1-methyl-3,4-dihydro- | H-guinolin-2-one (prepared from 1-methyi-6-
(4.4,5,5-tetramethyi-[ 1,3,2 dioxaborolan-2-yl)-3,4-dihydro- 1 H-quinolin-2-one
(intermediate A-1) and 3,5-dibromo pyridine also with a procedure as used for the
preparation of example 45) has been coupled to 5-(4,4,5,5-tetramethyl-
[1,3,2]dioxaboroian-2-yl)-3,4-dihydro-2 H-pyridine- 1 -carboxylic acid tert-butyl ester to
give the title compound as a amorphous colorless solid. MS: 420.5 (M+H").

Example 232

{2-]5-(7-Fluoro-1-methyl-2-0x0-1,2,3 4-tetrahydro-quinolin-6-yl)-pyridin-3-yloxy}-
ethyl}-carbamic acid rert-butyl ester

|

O N F
"
o
N

In analogy to the procedure described for the preparation of example 45, 7-fluoro-1-
methyl-6-(4,4,5,5-tetramethyl-{1,3,2jdioxaborolan-2-y1)-3,4-dihydro- 1 H-quinolin-2-one
{intermediate A-22) has been coupled to [2-(5-bromo-pyridin-3-yloxy)-ethyl]-carbamic
acid fert-butyl ester (intermediate A-7) to give the title compound as a yellow waxy solid.
MS: 416.4 (M+H"),

Example 233
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3-Chlore-pyridine-2-carboxylic acid {2-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yh-pyridin-3-yloxy]-ethyl}-amide

O N
O Cl
P O\‘/\“‘J\@
H
— N
N =

In analogy to the procedure described for the preparation of example 75, 6-[5-(2-amino-
ethoxy)-pyridin-3-yl]-1-methyl-3,4-dihydro-1 H-quinolin-2-one hydrochloride (example
42} has been coupled with 3-chloro-pyridine-2-carboxylic acid to give the title compound
as a light yellow viscous oil. MS: 437.4 (M+H").

Example 234

Ethanesulfonic acid [5-(4-0x0-1,2,5,6-tetrahydro-4H-pyrrolo] 3,2, 1-ij|quinolin-8-yl)-
pyridin-3-yimethyl]-amide

O N
Y/
NS N/S\/
H

7
N

In analogy to the procedure described for the preparation of example 45, 8-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-y1)-5,6-dihydro-1 H-pyrrolo{3,2,1-ij]quinolin-4(2H)-one
has been coupled to ethanesulfonic acid (5-bromo-pyridin-3-ylmethyl)-amide
(intermediate A-11) to give the title compound as a colorless amorphous solid. MS: 372.2
(M+H.

Example 235

Ethanesulfonic acid [5-(3-ox0-2,3,6,7-tetrahydro-1H,5H-pyrido[3,2,1-ij|quinolin-9-
y-pyridin-3-ylmethyl}-amide
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In analogy to the procedure described for the preparation of example 45, 9-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-1,2,6,7-tetrahydropyrido[3,2, 1 -ii Jquinolin-3(5H)-one
{prepared from 9-brome-1,2,6,7-tetrahydropyrido]3,2,1-ii|quinolin-3(5H)-one and
4,4,4'4'5,5,5 5 octamethyl-2,2'-5i(1,3,2-dioxaborolane) in anzalogy to the procedure
described for the preparation of intermediate A-1 [B]) has been coupled to ethanesulfonic
acid (5-bromo-pyridin-3-ylmethyl}-amide (intermediate A-11) to give the title corupound
as a off-white amorphous solid. MS: 386.2 (M+H").

Example 236

3-Chloro-pyridine-2-carboxylic acid [S-(4-ox0-1,2,5,6-tetrahydro-4H-pyrrolo[3,2,1-
ij]quinolin-8-yl)-pyridin-3-ylmethyl]-amide

In analogy to the procedure described for the preparation of example 45, 8-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-y1)-5,6-dihydro-1H-pyrrolo[3,2, I-ijlquinolin-4(2 H)-one
has been coupled to N~((5mbromopyridin~3—yl)methyl)-3-chloropicolinémide (intermediate
A-56) to give the title compound as offwhite solid. MS: 419.3 (M+H").

Example 237

3-Chloro-pyridine-2-carboxylic acid methyl-[5-(4-0x0-1,2,5,6-tetrahydro-4H-
pyrrolo[3,2,1-ijlguinolin-8-yh-pyridin-3-ylmethylj-amide
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In analogy to the procedurce described for the preparation of example 195, N-methylation
of 3-chloro-pyridine-2-carboxylic acid [5-(4-0x0-1,2,5,6-tetrahydro-4H-pyrrolo[3,2,1-
jlquinolin-8-yl)-pyridin-3-ylmethyi]-amide (example 236) gave the title compound as a
light yellow solid. MS: 433.4 (M+H".

Example 238

6-[5-(2-Amino-ethoxy)-pyridin-3-yl]-7-fluoro-1-methyi-3,4-dikydro- 1 H-quinolin-2-
one hydrochloride

|

O N F

N CH
In analogy to the procedure described for the preparation of example 42, reaction of {2-[5-
(7-fluoro-I-methyl-2-oxo0-1,2,3 4-tetrahydro-quinolin-6-y1)-pyridin-3-yloxy]-ethyl} -

carbamic acid fers-butyl ester (example 232) with hydrogen chioride (in dixoane) in
methanol gave the title compound as light yellow solid. MS: 316.5 (M+H™).

Example 239

(R)-2-Methyl-propane-2-sulfinic acid {(R or S)-1-{4-methyl-5-(1-methyi-2-0x0-
1,2,3 4-tetrahydro-quinelin-6-yl)-pyridin-3-ylj-ethyl}-amide
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In analogy to the procedure described for the preparation of example 45, reaction of 1-
methyl-6-(4,4,5,5-tetramethy!-{1,3,2 ]dioxaborolan-2-yi)-3,4-dihydro-1 H-quinolin-2-one
(intermediate A-1) with (R)-2-methyl-propane-2-sulfinic acid [(R or 8)-1-(5-bromo-4-
methyl-pyridin-3-yl)-ethyl]-amide (intermediate A-60) gave the title compound as a dark
brown amorphous solid. MS: 400.5 (M+H").

Example 240

6-15-((R or S)-1-Amino-ethyl)-4-methyl-pyridin-3-ylj-1-methyl-3,4-dihydro-1 H-
quinolin-2-one hydrochloride

|

O N

/

NH

\

N CiH

(RorS)

In analogy to the procedure described for the preparation of example 42, reaction of (R)-2-
methyl-propane-2-sulfinic acid {(R or S)-1-[4-methyi-5-(1-methyl-2-0x0-1,2,3.4-
tetrahydro-quinolin-6-yl)-pyridin-3-ylj-cthyl} -amide (example 239) with hydrogen
chloride (in dixoane) in methanol gave the title compound as light brown solid. MS: 296.5
(M+H").

Example 241
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3-Chloro-pyridine-2-carboxylic acid {(R or S)-1-{4-methyl-5-(1-methyl-2-0x0-1,2.3,4-
tetrahydro-quinolin-6-yI)-pyridin-3-yl]-ethyl}-amide

|
O N 0O
N
~ N N
® “JI)
N Ci

{(RorS)

In analogy to the procedure described for the preparation of example 75, 6-{5-((R or S)-1-

5  amino-ethyl)-4-methyl-pyridin-3-y1]-1-methyl-3,4-dihydro- 1 H-quinolin-2-one
hydrochloride (example 240) has been coupled with 3-chloro-pyridine-2-carboxylic acid to
give the title compound as a colorless solid. MS: 435.6 (M+H").

Example 242

10 3,5-Dimethyl-isoxazole-4-carboxylic acid {(R or S)-1-{4-methyl-5-(1-methyl-2-0x0-
1,2,3,4-tetrahydro-quinolin-6-yi)-pyridin-3-yl]-ethyl}-amide

|
O N 0O
NS N N
2 O
N

(Ror S)

In analogy to the procedure described for the preparation of example 219, 6-[5-((R or S)-1-
amino-ethylj-4-methyl-pyridin-3-yl]-1-methyi-3,4-dihydro- 1 H-quinolin-2-one

15 hydrochloride (example 240) has been coupled with 3,3-dimethyl-isoxazole-4-carboxylic
acid to give the title compound as a colorless amorphous solid. MS: 419.6 (M+H).

Example 243
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Ethanesulfonic acid {2~-[5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yi)-
pyridin-3-yloxy]-ethyl}-amide

|

O N F
Ny

o H

v
N

In analogy to the procedure described for the preparation of example 38, 6-[5-(2-amino-
ethoxy)-pyridin-3-yl]-7-fluoro-1-methyl-3,4-dihydro- 1 H-quinolin-2-one hydrochloride
(example 238) and ethanesulfonyl chloride gave the title compound as a orange amorphous
solid. MS: 408 4 (M+H").

Example 244

3-Chloro-pyridine-2-carboxylic acid {2-[5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yl)-pyridin-3-yloxy]-ethyl}-amide

O N F
O Cl
P O\/\“%
H
= N
N P

In analogy to the procedure described for the preparation of example 75, 6-[5-(2-amino-
ethoxy)-pyridin-3-yl}-7-fluocre-1-methyl-3,4-dihydro-1H-quinolin-2-one hydrochloride
(example 238) has been coupled with 3-chloro-pyridime-2-carboxylic acid to give the title
compound as a off-white solid. MS: 455.3 (M+H").

Example 245

N-{{trans)-4-[5-(1-Methyl-2-¢x0-1,2,3 4-tetrahydro-quinolin-6-yl)-pyridin-3-yloxy]-
cyclohexyl}-methanesulfonamide
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In analogy to the procedure described for the preparation of example 38, 6-[5-((rrans)-4-
amino-cyclohexyloxy)-pyridin-3-yl]-I-methyl-3,4-dihydro-1 H-quinolin-2-one
hydrochloride (example 71) and methanesulfonyl chioride gave the title compound as a
light yellow amorphous solid. MS: 430.4 (M+H").

Example 246

3,5-Dimethyl-isoxazole-4-carboxylic acid [5-(7-fluoro-1-methyl-2-0xe-1,2,3 .4-
tetrahydre-quinolin-6-yh)-4-methyl-pyridin-3-ylmethyl]-amide

|
O N F 0O
NS N N
e O
N

In analogy to the procedure described for the preparation of example 219, 6-(5-
amimomethyl-4-methyl-pyridin-3-yl)-7-fluoro- 1 -methyl-3,4-dihydro-1 H7-quinolin-2-one
hydrochloride (example 226) has been coupled with 3,5-dimethyl-isoxazole-4-carboxylic
acid to give the title compound as a colorless solid. MS: 423.6 (M+H").

Example 247

5-(1-Methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-y1}-3',6'-dihydro-2'H-
{3,4'Ibipyridinyl-1'-carboxylic acid ferr-butyl ester
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In analogy to the procedure described for the preparation of example 45, 6-(5-bromeo-
pyridin-3-yi)-1-methyl-3,4-dihydro-1 H-quinolin-2-one {prepared from 1-methyi-6-
(4.4,5,5-tetramethyl-[ 1,3,21dioxaborolan-2-yl)-3,4-dihydro- 1 H-quinolin-2-one
(intermediate A-1) and 3,5-dibromo pyridine also with a procedure as used for the
preparation of example 45) has been coupled to 4-(4,4,5,5-tetramethyl-
[1,3,2}dioxaborolan-2-yl)-3,6-dihydro-2 H-pyridine- I -carboxylic acid fert-butyl ester to
give the title compound as light yellow amorphous solid. MS: 420.5 (M+H"),

Example 248

Ethanesulfonic acid {2-[5-(7-fluoro-1-methyl-2-0x06-1,2,3 4-tetrahydro-quinolin-6-yl)-
pyridin-3-yloxy|-ethyl}-methyl-amide

O N F
N\
O\/\ /S\/
N N
_ |
N

In analogy to the procedure described for the preparation of example 195, ethanesulfonic
acid {2-[5-(7-fluoro-1-methyl-Z-ox0-1,2,3 4-tetrahydro-qumolin-6-yl)-pyridin-3-yloxyl-
ethyl}-amide (example 243) has been reacted with sodium hydride and methyl iodide to
give the title compound as orange amorphous solid. MS: 422.4 (M+H").

Example 249

(R)-2-Methyl-propane-2-sulfinic acid {{R or S)-1-[4-chlore-5-(1-methyl-2-0x0-1,2,3,4~
tetrahydro-quinolin-6-v)-pyridin-3-ylj-ethyl}-amide
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In analogy to the procedure described for the preparation of example 45, reaction of 1-
methyl-6-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-y1)-3,4-dihydro~ 1 H-quinolin-2-one
(intermediate A-1) with (R)-2-methyl-propane-2-sulfinic acid [(R or S)-1-(5-bromo-4-
chloro-pyridin-3-yh-cthyl}-amide (intermediate A-61) gave the title compound as a
colorless amorphous solid,. MS; 420.4 (M-+I1).

Example 250

6-[5-((R or 5)-I-Amino-ethyl}-4-chioro-pyridin-3-yli]-1-methyi-3,4-dihydro-1H-
quinglin-2-one hydrochloride

O N
ci
| X7 NH,
—
N CIH

(RorS)

in analogy to the procedure described for the preparation of example 42, reaction of (R)-2-
methyl-propane-2-sulfinic acid {(R or S)-1-{4-chloro-5-(1-methyl-2-ox0-1,2,3,4-
tetrahydro-quinolin-6-yl)-pyridin-3-yl]-cthyl}-amide (example 249) with hydrogen
chloride (in dixoane) in methanol gave the title compound as yellow solid. MS: 316.4
(M+H").

Example 251
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3-Chloro-pyridine-2-carboxylic acid {(R or S)}-1-[4-chloro-5-(1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yl)-pyridin-3-yl] -ethyl}-amide

oM
Cl O Cl
~ N 2
N =
(RorS)

In analogy to the procedure described for the preparation of example 75, 6-[5-((R or S)-1-

5 amino-ethyl)-4-chloro-pyridin-3-yl]-1-methyl-3,4-dihydro- 1 H-quinolin-2-one
hydrochloride (example 250) has been coupled with 3-chloro-pyridine-2-carboxylic acid to
give the title compound as a colorless solid. MS: 455.5 (M+H").

Example 252

10 (R)-2-Methyl-propane-2-sulfinic acid {(R or 5)-1-[5-(7-flaoro-1-methyl-2-0x0-1,2,3 .4~
tetrahydro-quinolin-6-yl)-4-methyl-pyridin-3-yl|-ethyl}-amide

O N F

(Ror S)

In analogy to the procedure described for the preparation of example 45, reaction of 7-
fluoro-1-methyl-6-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-3,4-dihydro-1H-

15 quinolin-2-one (intermediate A-22) with (R)-2-methyl-propane-2-sulfinic acid [(R or S)-1-
(5-bromo-4-methyl-pyridin-3-yl)-ethyl]-amide (intermediate A-60} gave the title
compound as a yellow amorphous solid. MS: 418.5 (M+H").
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Example 253

6-[5-((R or S)-1-Amino-ethyi)-4-methyl-pyridin-3-yij-7-fluore-1-methy}-3,4-dihydro-
1H-quinolin-2-one hydrochloride

O N F

Y

i NH

\

N CIH

(Ror S)

In analogy to the procedure described for the preparation of example 42, reaction of (R)-2-
methyl-propane-2-sulfinic acid {(R or S)-1-[5-(7-fluoro-1-methyl-2~0x0-~1,2,3,4-
tetrahydro-quinolin-6-yi}-4-methyl-pyridin-3-yl]-cthyl} -amide (example 252) with
hydrogen chloride (in dixoane) in methanol gave the title compound as light brown solid.
MS: 314.5 (M+H).

Examnple 254

6-15-{(S)-1-Acetyl-pyrrolidin-3-yloxy}-pyridin-3-yl]-1-methyi-3,4-dihydro- 1 Ff-
quinolin-2-one

In analogy to the procedure described in example 76, 1-methyl-6-[5-({S)-pyrrolidin-3-
yloxy)-pyridin-3-yl}-3,4-dihydro-1 H-quinolin-2-one hydrochloride (cxample 60) has been
reacted with acetyl chloride to give the title compound as a colorless solid. MS; 366.4
(M+H".
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Example 255

1-Methyl-6-{5-[(5)-1-(I-methyl-1 H-pyrazole-4-carbonyl}-pyrrolidin-3-yloxyi]-pyridin-
3-yi}-3,4-dihydro-1 H-quinolin-2-one

|
O N
%O\O
~
N

N )_\CN

}

O \ N

~

To a solution of 1-methyl-6-[3-((S)-pyrrolidin-3-yloxy)-pyridin-3-yl]-3,4-dihydro-1 H-
quinolin-2-one hydrochloride (0.04 g, 0.111 mmol, example 60), 1-methyi-1/-pyrazole-4-
carboxylic acid (0.021 g, 0.167 mmol) and Hunig's base (0,036 g, 0.278 mmol) in EtOAc
(2 mbL) was added propylphosphonic acid anhydride (cyclic trimer) solution (50% in
EtOAc, 0.177 mL, 0.25 mmoly dropwise and the reaction mixture was stirred at room
temperature over night. The mixture was diluted with EtOAc, poured into a sat. NaHCO3
solution {5 mL) and extracted with EtOAc (2 x 20 mL). Combined organics were dried
over NapSQy, filtered and evaporated. The residue was purified by silica gel flash
chromatography eluting with a 0 to 10% MeOH-DCM gradient to give the title compound
(0.036 g, 75.1%) as a colorless amorphous solid. MS: 432.4 (M+H").

Example 256

(8)-3-[5-(1-Methyl-2-0x0-1,2,3 4-tetrahydro-quinclin-6-yi)-pyridin-3-yloxy}-
pyrrolidine-1-carboxylic acid ethyl ester
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In analogy to the procedure described in example 76, 1-methyl-6-[5-((S)-pyrrolidin-3-
yloxy)-pyridin-3-yl]-3,4-dihydro-1F-quinolin-2-one hydrochloride (example 60) has been
reacted with chloroformic acid ethyl ester to give the title compound as a light yellow
amorphous solid. MS: 396.5 (M+H").

Example 257

3,5-Dimethyl-isoxazole-4-carboxyiic acid {(R or 8)-1-[4-chloro-5-(1-methyl-2-0x0-~
1,2,3,4-tetrahydro-guinolin-6-y)-pyridin-3-yl]-ethyl}-amide

|
O N
cl 0

(RorS)

In analogy to the procedure described for the preparation of example 219, 6-[5-((R or 8)-1-
amino-ethyl)-4-chloro-pyridin-3-yl]-1-methyl-3,4-dihydro- 1 H-quinolin-2-one
hydrochloride (example 250) has been coupled with 3,5-dimethyl-isoxazole-4-carboxylic
acid to give the title compound as a off-white amorphous solid. MS: 439.4 (M+H"),

Example 258
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3-Chloro-pyridine-2-carboxylic acid {(R or S)-1-[5-(7-fluoro-1-methyl-2-0x0-1,2,3,4~
tetrahydro-quinolin-6-yl)-4-methyk-pyridin-3-yi|-ethyl}-amide

:
Os N F 0
N
2 N X
® Hb
N Cl

(Ror8)

In analogy to the procedure described for the preparation of example 75, 6-[5-((R or S)-1-
amino-ethyl}-4-methyl-pyridin-3-yl}-7-fluoro-1-methyl-3,4-dihydro-1 H-quinolin-2-one
hydrochloride (example 253) has been coupled with 3-chloro-pyridine-2-carboxylic acid to
give the title compound as a off-white solid. MS: 453.4 (M+H").

Example 259

S5-Methyl-isexazole-4-carboxylic acid [5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yl)-4-methyl-pyridin-3-ylmethyl]-amide

|
O N F
O
= N AN
%HJX\’{N
N O

In analogy to the procedure described for the preparation of example 219, 6-(5-
aminomethyl-4-methyl-pyridin-3-y1)-7-fluoro-1-methyl-3 ,4-dihydro- L H-quinolin-2-one
hydrochloride (example 226) has been coupled with 5-methyl-isoxazole-4-carboxylic acid
to give the title compound as a off-white solid. MS: 409.6 (M+H").

Example 260

5-(1-Methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-y1)-3',4',5",6'-tetrahydro-2'H-
[3.,4'Ibipyridinyl-1'-carboxylic acid rert-butyl ester



10

WO 2013/037779 ~ PCT/EP2012/067744
- 261 -

AN

=
N

5-(1-Methyl-2-0%0-1,2,3 ,4-tetrahydro-quinolin-6-y1)-3',6'-dihydro-2'H-[ 3,4 |bipyridinyl-1'-
carboxylic acid fert-butyl ester (example 247, 0.128 g, 0.305 mmol) in MeOH (50 mL)
was Tun through the H-cube for 2 h (flow rate: 0.5 mlL/min; temperature: 60 °C; catalyst:
10 % Pd/C (THS 01111); full hydrogen mode). The resulting solution was evaporated to
dryness to give the title compound (0.106 g, 74 %) as a yellow amorphous solid. MS:
422.5 (M+H").

Example 261

N-{(R or S)-1-[4-Chloro-5-(1-methyl-2-o0x0-1,2,3 4-tetrahydro-quinolin-6-yl)-pyridin-
3-ylj-ethyl}-propionamide

|

®; N
Cl 0
AN N)J\/
| H
=
N
(RorS)

In analogy to the procedure described in example 76, 6-[5-((R or S)-1-amino-ethyl)-4-
chloro-pyridin-3-yl]-1-methyl-3,4-dihydro-1 H-quinolin-2-one hydrochloride (example

15 250} has been reacted with propiony! chloride to give the title compound as a colorless

solid. MS: 372.5 (M+H").

Exampie 262
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6-|5-(1-Amino-cyclopropyl)-pyridin-3-yi]-1-methyl-1 H-quinolin-2-one

O N

AN
NH

|

~
/
N

To solution of 1-(5-(1-methyl-2-0x0-1,2,3 4-tetrahydroquinohin-6-yhpyridin-3-
yDeyclopropanccarboxylic acid (example 59 [C], 0.3 g, 0.931 mmol) in toluene (15 mL)
were added TEA (0.141 g, 1.4 mmol} and diphenylphosphoryt azide (0,384 g, 1.4 mmol)
and then the reaction mixture was heated to reflux for 4 h. The mixture was concentrated
in vacuo, the residue was dissoived m THF (30 mL) and the solution cooled o 0 °C. Then,
a solution of KOtBu (0.627 g, 5.58 mmol) in THF (13 ml.) was added and the mixture was
stirred for 1 h at 0 °C and then over night at room temperature. The mixture was
concentrated in vacuo, the residue was preadsorbed on silica gel and purified by silica gel
flash chromatography eluting with a 0 to 10% MeOH-DCM gradient to give a yellow
amorphous solid (0.104 g). This material was then further purified by reverse phase HPLC
on a Gemini~-NX column, eluting with a MeOH-H,0 (0.05 % TEA) gradient to give the
title compound (0.02 g, 7 %) as a colorless amorphous solid. MS: 292.3 (M+H").

Example 263

Ethanesulfonic acid [5-(8-fluoro-i-methyl-2-0xo-1,2-dihydro-quinelin-¢-yh-pvridin-
3-yimethyl]-amide

{ F
@ N

O\\ /
SN

=

AN
/
N

A mixture of 8-fluoro-1-methyl-6-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-y1}-3,4-
dihydro-1H-quinolin-2-one {example 208 [E], 20 mg, 0.066 mmol), ethanesulfonic acid
(5-bromo-pyridin-3-ylmethyl)-amide (intermediate A-11, 27.4 mg, 0.098 mmol},
bis(triphenylphosphine)-palladium(ll) chloride (4.6 mg, 0.0066 mmol), and aq. sodium
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carbonate solution (2 N, 0.07 mL) in DMF (1 mL) was heated in a microwave at 120 °C
for 30 minutes. After dilution of the reaction mixture with EtOAc, the organic layer was
washed with water, dried over anhydrous Na,SO4 and concentrated in vacuo. The residuc
was then purified by prep-HPLC to afford the title compound (2.5 mg, 10%) as a white
solid. MS: 376.3 (M+H)".

Example 264

N-{(R or S)-1-[5-(7-Fiuoro-1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yl)-4-

methyl-pyridin-3-yl]-ethyl}-propionamide

O N F 0O
. N/Lk/
H
=
N

In analogy to the procedure described in example 76, 6-[5-((R or S)-1-amino-ethyl}-4-
methyl-pyridin-3-yl]-7-fluoro- I-methyl-3,4-dihydro- 1 A-quinolin-2-one hydrochloride
(example 253) has been reacted with propionyl chloride to give the title compound as a

colorless amorphous solid. M8: 370.6 (M-+H").

Example 265

N-{4-Chloro-5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yh-pyridin-3-vlmethylj-

propionamide
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In analogy to the procedure described in example 76, 6-(5-ammomethyl-4-chloro-pyridin-
3-yD)-1-methyi-3,4-dihydro- [ H-quinolin-2-one hydrochloride (example 218) has been
reacted with propionyl chloride to give the title compound as a off-white solid. MS: 358.4
(M+H.

Example 266

N-{(R or S}-1-{4-Methy}-5-(1-methyl-2-0x0-1,2,3 4-tetrahydro-quineiin-6-yI)-pyridin-
3-yi]-ethyl}-propionamide

10 In analogy to the procedure described in example 76, 6-[5-((R or S)-1-amino-cthyl)-4-
methyl-pyridin-3-yl]-1-methyl-3,4-dihydro- 1 /{-quinoiin-2-one hydrochloride (example
240) has been reacted with propionyl chloride to give the title compound as a coloriess

amorphous solid. MS: 352.5 (M+H").

15 Example 267

3.5-Dimethyl-isoxazole-4-carboxylic acid {2-[5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yl)-pyridin-3-yioxyl-ethyl}-amide
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In analogy to the procedure described for the preparation of example 219, 6-[5-(2-amino-
ethoxy)-pyridin-3-yl]-7-fluoro-1-methyl-3,4-dihydro-1/-quinolin-2-one hydrochloride
(example 238) has been coupled with 3,5-dimethyl-isoxazole-4-carboxylic acid to give the
title compound as a colorless solid. MS; 439.4 (M+H").
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Example A

A compound of formula (1) can be used in a manner known per se as the active

mgredient for the production of tablets of the following composition:

Per tablet
Active ingredient 200 mg
Microcrystalline cellulose 155 mg
Corn starch 25 mg
Talc 25 mg
Hydroxypropylmethylcellulose 20 mg
425 mg

Example B

A compound of formula (I) can be used in & manner known per se as the active

mgredient for the production of capsules of the following composition:

Per capsule

Active ingredient 100.0 mg
Com starch 20.0 mg
Lactose 95.0 mg
Talc 4.5 mg
Magnesium stearate 0.5 mg

220.0 mg
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CLAIMS

1. Compounds of formula (I)

@
wherein

R' is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;

R* is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;

R® is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;

R? is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;

or R? and R? together with the carbon atoms to which they are attached form a
double bond;

R’ is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyf;
R® isH or R®, wherein in case R® is H then at least one of Aland A® is N;
R7 is H, halogen, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;

or R! and R’ together with the nitrogen and carbon atoms to which they are attached
form a heterocycloalkyl substituted with one to three substitutents independently
selected from H, alkyl, hatoalkyl, cycioalky! or halocycloalkyl;

RS iS “Om‘(CRQRJ {))n"(CRI IRI z)p'(CRI 3R14)q_NRi SRI 6,
~Sm(0)1~-— (CR()‘RIO)H_(CRi 1 R] 2)1)"(CR] SR} 4)(1‘_“NR1 5R§ 6;

R isH, alkyl, haloalkyl, cycloalky! or halocycloalkyl;
R is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;

R' is H, alkyl, haloalkyl, cycloaikyl or halocycloalkyl;
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or R'® and R together with the carbon atoms to which they are attached form a

R]Z

double bond;

is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;

or R™ and R'? together with the carbon atom to which they are attached form a

R13

RM

cycloalkyl or a heterocycloalkyl;
18 H, alkyl, haloalkyl, cycloalkyl or halocycloalkyi;

18 H, alkyl, haloallyl, cycloalkyl or halocycloalkyl;

or R' and R™* together form -(CHy)-;

RlS

REE

is H, alkyl, haloalkyl, cycloalkyl, halocycloalkyl, alkoxyalkyl, haloalkoxyvaikyl
or hydroxyalkyl;

is H, alkyl, haloalkyl, cycloalkyl, halocycloalkyl, hydroxyalkyl, alkoxyalkyl,
haloalkoxyalkyl, phenylatkyl, substituted phenylalkyl, aryl, substituted aryl,
heterocycloalkyl, substituted heterocycloatkyl, beteroaryl, substituted heteroaryt,
-S(O)R™E, -S(OIR'®, -S(0),0RE, -S(ORNRPRY, -C(OIRE, -C(OYOR™ or -
C(OYNR"*RY, wherein substituted phenylalkyl, substituted aryl, substituted
heterocycloalkyl and substituted heteroaryl are substituted with one to three
substituents independently selected from alkyl, hydroxyalkyl, haloalkyl,
cycloalkyl, alkyleycloalkyl, halocycloalkyl, alkyleycloalkylalicyl,
halocycloalkylalkyl, cycloalkylalkyl, cycloalkylalkoxy, cycloalkoxy,
cycloalkoxyalkyl, cycloalkylalkoxyalkyl, alkoxy, alkoxyalkyl, haloalkoxy,
haloalkoxyalkyl, allkoxyalkoxy, alkoxyalkoxyalkyl, alkoxycarbonyl, halogen,
hydroxy, oxo, cyano, triazolylalkyl, tetrazolylalkyl, amino, substituted amino,
aminoalkyl, substituted aminoalkyl, aminocarbonyl, substituted aminocarbonyl,
alkylcarbonylamino, cycloalkylecarbonylamino, alkylcarbonylaminoalkyl and
cycloalkylecarbonylaminoalkyl, wherein substituted amino, substituted
aminoallyl and substituted aminocarbonyl are substituted on the nitrogen atom
with one fo two substituents independently selected from alkyl, cycloalkyl,
alkyleycloalkyl, cycloalkylalkyl, alkyleycloalkylalkyl, hydroxyalkyl and
alkoxyalkyl, wherein in case R is H or alky! and R'® is H or alkyl, then the sum
of n, p and q is at least 1;
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or R™ and R’ together with the nitrogen atom to which they are attached form a
substituted heterocycloalkyl or a substituted heteroaryl, wherein substituted
heterocycloalkyl and substituted heteroary! are substituted with R*, R** and R™;

or R and R" together with the nitrogen and carbon atoms to which they are
attached form a substituted heterocycloalkyl, wherein substituted
heterocycloalkyl is substituted with R*, R* and R** ;

or R' and R" together with the nitrogen and carbon atoms to which they are
attached form a substituted heterocycloalkyl, wherein substituted
heterocycloalkyl is substituted with R*, R** and R* ;

or R? and R" together with the nitrogen and carbon atoms to which they are attached
form a substituted heterocycloalkyl, wherein substituted heterocycloalkyl is
substituted with R*, R and R* ;

R'7 is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;

R is alkyl, cycloalkyl, haloalkyl, halocycloalkyl, hydroxyaikyl, halohydroxyalkyl,
alkoxyalkyl, haloalkoxyalkyl, alkylcarbonyloxyalkyl, aryl, substituted aryl,
heterocycloalkyl, substituted heterocycloalkyl, heteroaryl, substituted heteroaryl,
wherein substituted aryl, substituted heterocycloalkyl and substituted heteroaryl
are substituted with one to three substituents independently selected from alkyl,
hydroxyalkyl, haloalkyl, cycloalkyl, alkylcycloalkyl, halocycloalkyl,
alkyleycloalkylalkyl, halocycloalkylalkyl, cycloalkylaikyl, cycloalkylalkoxy,
cycloalkoxy, cycloalkoxyalkyl, cycloalkylalkoxyalkyl, alkoxy, alkoxyalkyl,
haloalkoxy, haloalkoxyalkyl, alkoxyalkoxy, alkoxyalkoxyalkyl, alkoxycarbonyl,
halogen, hydroxy, oxo, cyano, triazolylalkyl, tetrazolylalkyl, amino, substituted
amino, aminoalkyl, substituted aminoalkyl, aminocarbonyl, substituted
aminocarbonyl, alkylcarbonylamino, cycloalkylcarbonylamino,
alkylcarbonylaminoalkyl and cycloatkylcarbonylaminoalkyl, wherein
substituted amino, substituted amincalkyl and substituted aminocarbonyl are
substituted on the nitrogen atom with one to two substituents independentty
selected from alkyl, cycloalkyl, alkylcycloalkyl, cycloalkylalkyl,
alkyleycloalkylalkyl, hydroxyalkyl and alkoxyalkyl,

RY is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;

Al s CRY or N;
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is CR* or N;
is CR®or N;
1s H, halogen, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;
is H, halogen, alkyl, haloalkyl, cycloalkyl or halocycloalkyl,

is H, halogen, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;

* R* and R” are each independently selected from H, alkyl, hydroxyaikyl,

haloalkyl, cycloalkyl, alkyleycloalkyl, halocycloalkyl, alkyleycloalkylalkyl,
halocycloalkyialkyl, cycloalkylalkyl, cycloalkylalkoxy, cycloalkoxy,
cycloalkoxyalkyl, cycloalkylalkoxyalkyl, alkoxy, alkoxyalkyl, haloalkoxy,
haloalkoxyalkyl, alkoxyalkoxy, alkoxyalkoxyalkyl, alkoxycarbonyl, ~S(O)R'?,
-C(O)R", halogen, hydroxy, oxo, cyano, triazofylalkyl, tetrazolylalkyl, amino,
substituted amino, aminoalkyl, substituted amimoalkyl, aminocarbonyl,
substituted aminocarbonyl, alkylcarbonylamino, cycloalkylcarbonylamino,
alkylcarbonylaminoalkyl and cycloalkylcarbonylaminoalkyl, wherein
substituted amino, substituted aminoalkyl and substituted aminocarbonyi are
substituted on the nitrogen atom with one to two substituents independently
selected from alkyl, cycloalkyl, alkyleycloalkyl, cycloalkylalkyl,
alkylcycloalkylalkyl, hydroxyaikyl and alkoxyalkyl,

wherein in case m is zero and R and R'>, or R!! and R'® or R™ and R'” or RP°
and R'® together with the nitrogen and carbon atoms to which they are attached
form a substituted heterocycloalkyl or a substituted heteroaryl, then at least one
of R*, R*, R* and R'® is different from H, alkyl, haloalkyl, alkoxy, haloalkoxy,
halogen, hydroxy, cvano, amino, substituted amino, aminocarbonyl, substituted
aminocarbonyl, wherein substituted amino and substituted aminocarbonyl are
substituted on the nitrogen atom with one to two alkyl, and -C(O)R'®, -S(0),R"
wherein R™ is alkyl, haloalkyl, hydroxyalkyl, halohydroxyalkyl, alkoxyalkyl or
haloalkoxyalkyl;

L

18 zero or 1, wherein in case m 18 1, then the sum of n and p is 2, 3 or 4;
is zero, 1 or 2,
18 zero, 1 or 2;

1s zero, 1 or 2;
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is zero, I or 2, wherein in case m is zero then r is zero;

is zero, 1 or 2;

or pharmaceutically acceptable salts or esters.

2. A compound according to claim I, wherein

RiZ

is H, allyl, haloalkyl, cycloalkyl or halocycloalkyl;

is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;

18 H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;

is H, alkyl, haloalkyl, cycloaikyl or halocycloalkyt;

18 H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;

isHor RS, wherein in case R® is H then at feast one of A'and A® is N;
is H, halogen, alkyl, haloalkyl, cycloalkyl or halocycloalkyl,

iS "‘Gm"(CR.g RI Q)H_(CRi lRi 2)p~(CRi BRM)q"NRURiﬁ,
_NmR] 7“(CR9Ri O)R"(CRI ]Rl 2)p_ (CR1 BRM)Q'NR} 5R1 6 or
‘Sm(o)r—(CRgRl O)n_(CR] IRQ)D"‘(CR i SRI‘;)(!“NRI ER 1 6;

is H, alkyl, haloalkyl, cycloalky! or halocycloalkyl;
is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;
is H, atkyl, haloalkyl, cycloallkcyl or halocycloalkyt;

is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyi;

or R' and R'? together with the carbon atom to which they are attached form a

RIB

RM

cycloalkyl;
is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;

is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;

or R and R together form -(CHz)r-;
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R" is H, alkyl, haloalkyl, cycloalkyl, halocycloalkyl, alkoxyalkyl, haloalkoxyalkyt
or hydroxyalkyl;

R'S is H, alkyl, haloalkyl, cycloalkyl, halocycloalkyl, hydroxyalkyl, alkoxyalkyl,
haloalkoxyaikyl, phenylalkyl, substituted phenylalkyl, aryl, substituted aryl,
heterocycloalkyl, substituted heterocycloalkyl, heteroaryl, substituted heteroaryl,
-S(0):R ", -8(0)O0R™, -S(0)NR™R, -C(O)RE, -C(OIOR® or -C(OINRR?,
wherein substituted phenylalkyl, substituted aryl, substituted heterocycloalkyt
and substituted heteroaryl are substituted with one to three substituents
independently selected from alkyl, hydroxyalkyl, haloalkyl, cycloalkyl,
alkylcycloalkyl, halocycloalkyl, allcyleycloalkylalkyl, halocycloalkylalkyl,
cycloalkyialkyl, cycloalkylalkoxy, cycloalkoxy, cycloalkoxyalkyl,
cycloalkylalkoxyalkyl, alkoxy, alkoxyalkyl, haloalkoxy, haloalkoxyalkyl,
alkoxyalkoxy, alkoxyalkoxyalkyl, alkoxycarbonyl, halogen, hydroxy, oxo,
cyano, triazolylalkyl, tetrazolylalkyl, amino, substituted amino, aminoalkyl,
substituted aminoalkyl, aminocarbonyl, substituted aminocarbonyl,
alkylcarbonylamino, cycloalkylcarbonylamino, alkylcarbonylaminoalkyl and
cycloalkylcarbonylaminoalkyl, wherein substituted amino, substituted
ama'noaikyl and substituted amimocarbonyl are substituted on the nitrogen atom
with one to two substituents independently selected from alkyl, cycloalkyl,
alkylcycloalkyl, cycloalkylalkyl, alkyleycloalkylalkyl, hydroxyalkyl and
alkoxyalkyl, wherein in case R* is H or alkyl and R'® is H or alkyl, then the sum
ofn, pand q is at least 1;

or R™ and R'® together with the nitrogen atom to which they are attached form a
substituted heterocycloalkyl or a substituted heteroaryl, wherein substituted
heterocycloalkyl and substituted heteroaryl are substituted with R*, R*' and R*;

or R" and R"* together with the nitrogen and carbon atoms to which they are
attached form a substituted heterocycloalkyl, wherein substituted
heterocycloalkyl is substituted with R¥, R* and R** ;

or R' and R together with the nitrogen and carbon atoms to which they are
attached form a substituted heterocycloalkyl, wherein substituted
heterocycloalkyl is substituted with R, R** and R* ;

or R? and R"* together with the nitrogen and carbon atoms to which they are attached
form a substituted heterocycloalkyl, wherein substituted heterocycloalkyl is
substituted with R*, R** and R** ;
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is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;

is alkyl, cycloalkyl, haloalkyl, halocycloalkyl, hydroxyaikyl, halohydroxyalkyl,
alkoxyaikyl, haloalkoxyalkyl, alkylcarbonyloxyalkyl, aryl, substituted aryl,
heterocycloalkyl, substituted heterocycloalkyl, heteroaryl, substituted heteroaryl,
wherein substituted aryl, substituted heterocycloalkyl and substituted heteroaryl
are substituted with one to three substituents independently selected from alkyl,
hydroxyalkyi, haloalkyl, cycloalkyl, alkylcycloalkyl, halocycloallyl,
alkylcycloalkylalkyi, halocycloalkylalkyl, cycloalkylalkyl, cycloalkylalkoxy,
cycloalkoxy, cycloalkoxyalkyl, cycloalkylalkoxyalkyl, alkoxy, alkoxyalkyl,
haloalkoxy, haloalkoxvalkyl, alkoxyalkoxy, alkoxyalkoxyalkyi, alkoxvcarbonyl,
halogen, hydroxy, oxo, cyano, triazolylalkyl, tetrazolylalkyl, amino, substituted
amino, anuinoalkyl, substituted aminoalkyl, aminocarbonyl, substituted
aminocarbonyl, alkylcarbonylamino, cycloalkylcarbonylamino,
alkylcarbonylaminoalkyl and cycloalkylcarbonylaminoalkyl, wherein
substituted amino, substituted aminoalkyl and substituted aminocarbony! are
substituted on the nitrogen atom with one to two substituents independently
selected from alkyl, cycloalkyl, alkylcycloalkyl, cycloalkylalkyl,
alkkyleycloalkylalkyl, hydroxyalkyl and alkoxyalkyl;

is H, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;
is CR® or N;
is CR* or N;
is CR* or N;

is H, halogen, alkyl, haloalkyl, cycloalkyl or halocycloalkyl;

" 18 H, halogen, alkytl, haloalkyl, cycloalkyl or halocycloalkyl;

is H, halogen, alkyl, haloalkyl, cycloalkyi or halocycioalkyl;

3, R™ and R® are each independently selected from H, alkyl, hydroxyaliyl,

haloatkyl, cycloalkyl, atkyleycloalkyl, halocycloalkyl, alkylcycloalkylalkyl,
halocycloaliylalkyl, cycloalkylalkyl, cycloalkylalkoxy, cycloalkoxy,
cycloalkoxyalkyl, cycloalkylalkoxyalkyl, alkoxy, alkoxyalkyl, haloalkoxy,
haloalkoxyalkyl, alkoxyalkoxy, alkoxyalkoxyafkyl, atkoxycarbonyl, -S(O),R*®,
~C(O)R"?, halogen, hydroxy, oxo, cyano, triazolylalkyl, tetrazolylalkyl, amino,
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substituted amino, aminoalkyl, substituted aminoalkyl, aminocarbonyl,
substituted aminocarbonyl, alkylcarbonylamine, cycloalkylcarbonyiamino,
alkylcarbonylammoalkyl and cycloalkylcarbonylaminoalkyl, wherein
substituted amino, substituted aminoalky! and substituted aminocarbonyl are
substituted on the nitrogen atom with one to two substituents independently
selected from alkyl, cycloalkyl, alkyicycloalkyl, cycloalkylalkyl,
alkylcycloalkylalkyl, hydroxyalkyl and alkoxyalkyl;

wherein in case m is zero, then at Ieast one of R, R** and R is different from
H, alkyl, haloalkyl, alkoxy, haloalkoxy, halogen, hydroxy, cyano, amino,
substituted amino, aminocarbony! or substituted aminocarbonyl, wherein
substituted amino and substituted aminocarbonyl are substituted on the nitrogen
atom with one to two alkyl;

is zero or 1, wherein in case m is 1, then the sum of nand p is 2, 3 or 4;
is zero, 1 or 2;

is zero, [ or 2;

18 zero, 1 or 2;

is zero, 1 or 2, wherein in case m is zero then 1 is zero;

18 zero, Lor 2;

or pharmaceutically acceptable salts or esters,

3. A compound according to claim 1 or 2, wherein R’ is H, alkyl, haloalkyl, cycloalkyl
or halocycloalkyl.

4. A compound according to any one of claims 1 to 3, wherein R' is H or alkyl.

5. A compound according to any one of claims 1 to 4, wherein R is alkyl

6. A compound according to any one of claims 1 to 5, wherein R’ is methyt.

7. A compound according to any one of claims 1 to 6, wherein R? is H.

8. A compound according to any one of claims 1 to 7, wherein R® is H, alkyl, haloalkyl,

cycloalkyl or halocycloalkyl.

9. A compound according to any one of claims 1 to 8, wherein R’ is H.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

24.

25.

26.
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A compound according to any one of claims 1 to 9, wherein R” is H, alkyl, haloalkyl,
cycloalkyl or halocycloalkyl,

A compound according to any one of claims 1 to 10, wherein R* is H or alkyl.
A compound according to any one of claims 1 to 11, wherein R* is H.
A compound according to any one of claims 1 to 12, wherein R® is H or alkyl.
A compound according to any one of claims 1 to 13, wherein R’ is H.
A compound according to any one of claims 1 to 14, wherein R is R®,

A compound according to any one of claims 1 to 12, wherein R’ is H, halogen, alkyl,
haloalkyl, cycloalkyl or halocycloalkyl,

A compound according to any one of claims 1 to 15, wherein R is H.

A compound according to any one of claims 1 and 7 to 15, wherein R' and R’
together with the nitrogen and carbon atoms to which they are attached form a
heterocycloalkyl substituted with one to three substitutents independently selected
from H, alkyl, haloalkyl, cycloalky! or halocycloalkyl.

A compound according to any one of claims 1 to 18, wherein is R® is -Op-(CR*R'"),-
(CR] IRI 2)9"(CR1 SR] 4)q“‘NR15R16 )

A compound according to any one of claims 1 to 19, wherein R is H, alkyl,
haloalkyl, cycloalky! or halocycloalkyl.

A compound according to any one of claims 1 to 20, wherein R is H, alkyl or
cycloalkyl.

A compound according to any one of claims 1 to 21, wherein R’ is H or alkyl,
A compound according to any one of claims 1 to 22, wherein R® is H.

A compound according to any one of claims 1 to 23, wherein R' is H, alkyl,
haloalkyl, cycloalky! or halocycloalkyl.

A compound according to any one of claims 1 to 24, wherein R'® is H or alkyl.

A compound according to any one of claims 1 to 25, wherein R'” is H.
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27.

28.

29.

30.

31

32.

33.

34,

35

36.

37.

38.

39.

40.

41,

A compound according to any one of claims 1 to 26, wherein R is H, alkyl,
haloalkyl, cycloalkyl or halocyeloalkyl.

A compound according to any one of claims 1 to 27, wherein R'! is H.

A compound according to any one of claims 1 to 23, wherein R'” and R'! together
with the carbon atoms to which they are attached form a double bond.

A compound according to any one of claims I to 29, wherein R'? is H,

A compound according to any one of claims 1 to 26, wherein R'! and R'? together
with the carbon atom to which they are attached form a cycloalkyl.

A compound according to any one of claims 1 to 31, wherein R" is H.

A compound according to any one of claims | to 32, wherein R is H, alkyl,
haloalkyl, cycloalkyl or halocycloalkyi.

A compound according to any one of claims 1 to 33, wherein R is H.

A compound according to any one of claims 1 to 23, 27, 28 and 30 to 32, wherein
R and R' together form ~{(CHo ).

A compound according to any one of claims 1 to 35, wherein R"” is H,alkyl,
haloalkyl, cycloalkyl, halocycioalkyl, alkoxyalkyl, haloalkoxyalkyl or hydroxyalkyl.

A compound according to any ene of claims 1 to 36, wherein R is H, alkyl or
alkoxyalkyl.

A compound according to any one of claims 1 to 37, wherein R™* is H or alkyl.
A compound according to any one of claims I to 38, wherein R* is H.

A compound according to any one of claims I to 19 and 25 to 35, wherein R® and
R" together with the nitrogen and carbon atoms to which they are attached form a
substituted heterocycloalkyl, wherein substituted heterocycloalkyl is substituted with
R23, R* and R®,

A compound according to any one of claims 1 to 40, wherein R'® s H, alkyl,
haloalkyl, cycloalkyl, balocycloalkyl, hydroxyalkyl, alkoxyalkyl, haloalkoxyalkyl,
phenylalkyl, substituted phenylalkyl, aryl, substituted aryl, heterocycloalkyl,
substituted heterocycloalkyl, heteroaryl, substituted heteroaryl, ~S(O)2R18, -
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S(O)0R'®, -S(0)NR"RY, -C(O)R'E, -C(OYOR® or -C{ONR*R'®, wherein
substituted phenylalkyl, substituted aryl, substituted heterocycloallkyl and substituted
heteroaryl are substituted with one to three substituents independently selected from
alkyl, hydroxyalkyl, haloalkyl, cycloalkyl, alkylcycloalkyl, halocycloalkyl,
alkyleycloalkylalkyl, halocycloalkylalkyl, cycloalkylalkyl, cycloalkylalkoxy,
cycloalkoxy, cycloalkoxyalkyl, cycloalkylalkoxyalkyl, alkoxy, alkoxyalkyi,
haloalkoxy, haloalkoxyalkyl, alkoxyalkoxy, alkoxyalkoxyalkyl, alkoxycarbonyi,
halogen, hydroxy, oxo, cyano, triazolylalkyl, tetrazolylalkyl, amino, substituted
amino, aminoalkyl, substituted aminoalkyl, aminccarbonyl, substituted
aminocarbonyl, alkylcarbonylamine, cycloalkylcarbonylamino,
alkylcarbonylaminoalkyl and cycloalkylcarbonylaminoalkyl, wherein substituted
amino, substituted aminoalkyl and substituted aminocarbonyl are substituted on the
nitrogen atom with one to two substituents independently selected from alkyl,
cycloalkyl, alkyloycloalkyl, cycloalkylalkyl, alkyleycloaikylalkyl, hydroxyalkyl and
alkoxyalkyl, wherein in case R'® is H or alky} and R is H or alkyl, then the sum of
n, p and q is at least 1.

A compound according to any one of claims 1 to 41, wherein R'® is H, hydroxyalkyl,
phenylalkyl, heterocycloalky! substituted with alkyl, -S(O)R'®, -S(0)R ¥, -C(O)R®
or -C(OYORY, wherein in case R is H or alkyl and R is H or alkyl, then the sum
ofn, p and q 1s at least 1.

A compound according to any one of claims 1 to 42, wherein R'® is H, hydroxyalkyl,
phenylalkyl, -S(O%R", -C(O)R® or -C(O)OR®, wherein in case R'” is H or alkyl
and R'® is H or alkyl, then the sum of n, p and q is at least 1.

A compound according to any one of claims 1 to 43, wherein R’ is H, hydroxyaikyl
or phenylalkyl, wherein in case R is H or alkyl and R*® is H or alkyi, then the sum
ofn, p and g 1s at least 1.

A compound according to any one of claims 1 to 44, wherein R'® is hydroxyalkyl, -
S(O)R, -C(ORM or -C(O)OR™,

A compound according to any one of claims 1 to 45, wherein R'° is H, hydroxyethyl,
hydroxymethylbutyl or benzyl, wherein in case R is H or alkyl and R'® is H, then
the sum of n, p and q 1s at least 1.

A compound according to any one of claims 1 to 43, wherein R'® is hydroxyalkyl or
-S(O)R'®.
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54.

55.

56.

A compound according to any one of claims 1 to 44 and 45, wherein R'¢ is
hydroxyalkyl.

A compound according to any one of claims 1 to 44, wherein R'® is hydroxyethyl,
hydroxymethylbutyl or benzyl.

A compound according to any one of claims 1 to 43, 45 and 47, wherein R'¢ is
-S(O)LR®.

A compound according to any one of claims 1 to 43 and 45, wherein R'® is -
C(OR'™.

A compound according to any one of claims 1 to 35, wherein R'® and R'® together
with the nitrogen atom to which they are attached form a substituted
heterocycloalkyl or a substituted heteroaryl, wherein substituted heterocycloalkyl
and substituted heteroaryl are substituted with R*, R* and R%.

A compound according to any one of claims 1 to 35 and 52, wherein R*® and R'®
together with the nitrogen atom to which they are attached form a substituted
heterocycloalkyl wherein substituted heterocycloalkyl is substituted with one to three
substituents independently selected from hydroxyalkyl, alkoxyalkyl,
haloalkoxyalkyl, alkoxycarbonyl, oxo, triazolylalkyl and substituted aminoalkyl,
wherein substituted aminoalkyt is substituted on the nitrogen atom with one to two
alkyl.

A compound according to any one of claims 1 to 35, 53 and 53, wherein R'® and R*®
together with the nitrogen atom to which they are attached form a substituted
heterocycloalkyl wherein substituted heterocycloalkyl is substituted with one to three
substituents independently selected from hydroxyalkyl and oxo.

A compound according to any one of claims 1 to 35 and 53 to 54, wherem the
heterocycloalky! formed by R'* and R'® together with the nitrogen atom to which
they are attached is selected from pyrrolydinyl, piperidiny!, thiomorpholinyl,
thiazinanyl, isothiazolidiny! and 2,6-diaza-spiro{3.3 heptanyl.

A compound according to any one of claims 1 to 35 and 53 to 55, wherein the
heterccycioalkyl formed by R'” and R'® together with the nitro gen atom to which
they are attached 1s selected from pyrrolydinyl, piperidinyl, thiomorpholinyl,
thiazinanyl and 2,6-diaza-spiro[3.31heptanyl.
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A compound according to any one of claims 1 to 35 and 33 to 56, wherein R'® and
R'C together with the nitrogen atom to which they are attached form 2-
hydroxymethyl-pyrrolidin-1-yl, 2- hydroxymethyl-5-oxo-pyrrolidin-1-yl or
isothiazolidinyl substituted on the sulfur atom by two oxo.

A compound according to any one of claims 1 to 35 and 33 to 57, wherein R" and
R together with the nitrogen atom to which they are attached form 2-
hydroxymethyi-pyrrolidin-1-yl or 2- hydroxymethy!-5-oxo-pyrrolidin-1-yl.

A compound according to any one of claims 1 to 43, 50 and 51, wherein R'® is alkyl,
cycloalkyi, haloalkyl, hydroxyalkyl, alkyicarbonyloxyalkyl, aryl, substituted aryl,
heterocycloalkyl, substituted heterocycloalkyl, heteroaryl, substituted heteroaryl,
wherein substituted aryl, substituted heterocycloalkyl and substituted heteroaryl are
substituted with one to three substituents independently selected from alkyl,
hydroxyalkyl, haloalkyl, cycloalkyl and halogen.

A compound according 1o any one of claims 1 to 53, 50, 51 and 39, wherein R'® is
alkyl, cycloalkyl, hydroxyalkyl, alkylcarbonyloxyalkyl or heterocycloalkyl
substituted with one to three alkoxy.

A compound according to any one of claims 1 to 53, 50, 51, 59 and 60, wherein R**
is alkyl, cycloalkyl, hydroxyalkyl, alkylcarbonyloxyalkyl or heteroaryl substituted
with one to three alkoxy.

A compound according to any one of claims 1 to 53, 50, 51, 59 to 61, wherein R*® is
alkyl or heteroaryl substituted with one to three substituents independently selected
from alkyl and halogen.

A compound according to any one of claims 1 to 53, 50, 51, 59 to 62, wherein R'® is
heteroary! substituted with one to three substituents independently selected from
alkyl and halogen.

A compound according to any one of claims 1 to 53, 50, 51, 39 to 63, wherein R'® is
alkyl.

A compound according to any one of claims 1 to 53, 50, 51, 59 to 64, wherein R'® is
ethyl.

A compound according to any one of claims 1 to 65, wherein A’ is CR™.
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76.

77.

78.

79.

80.

81.

A compound according to any one of claims 1 to 66, wherein A? is CR*.

A compound according to any one of claims 1 to 67, wherein A® is CR*,

A compound according to any onc of claims 1 to 68, wherein R* is H or halogen.
A compound according to any one of claims [ to 69, wherein R* is H.

A compound according to any one of claims 1 to 70, wherein R*! is H, alkyl or
halogen.

A compound according to any one of claims 1 to 71, wherein R*! is H or alkyl.

A compound according to any one of claims 1 to 72, wherein R*! is H.

A compound according to any one of claims 1 to 73, wherein R* is H or halogen.
A compound according to any one of claims 1 to 74, wherein R is H.

A compound according to any one of claims 1 to 75, wherein R*, R* and R** are
cach mdependently selected from hydrogen, hydroxyalkyl, alkoxy, alkoxyalkyl,
haloalkoxyalkyl, alkoxycarbonyl, oxo, triazolylalkyl and substituted aminoalkyl,
wherein substituted aminoalkyl is substituted on the nitrogen atom with one to two
alkyl.

A compound according to any one of claims 1 to 76, wherein R™, R* and R* are
each independently selected from hydrogen, hydroxyalkyl, alkoxyalkyl,
haloalkoxyalkyl, alkoxycarbonyl, oxo, triazolylalkyl and substituted aminoalkyl,
wherein substituted aminoalkyl is substituted on the nitrogen atom with one to two
alkyl.

A compound according to any one of claims 1 to 77, wherein R**, R* and R® are
each independently selected from hydrogen, hydroxyalkyl and oxo.

A compound according to any one of claims 1 to 78, wherein at least one of R?, R*
and R is different from hydrogen.

A compound according to any one of claims 1 to 65, 67, 68 and 71 to 79, wherein A
is N.

A compound according to any one of claims 1 to 66, 68 to 70 and 74 to 80, wherein
A%is N,
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89,

90.

91.

92.

93.

94.

95.

A compound according to any one of claims I to 67, 69 to 73 and 76 to, wherein A®
18 N.

A compound according to any one of claims 1 to 82, wherein m is zero or 1, wherein
incase mis 1, then the sumofn, pand gis 2, 3, 4, 5 or 6.

A compound according to any one of claims 1 to 83, wherein m is 1.

A compound according to any one of claims 1 to 82, wherein m is zero.

A compound according to any one of claims 1 to 85, wherein n is zero or 1.
A compound according to any one of claims 1 to 86, wherein n is zero.

A compound according to any one of claims 1 to 87, wherein p 18 zero or 1.
A compound according to any one of claims 1 to 88, wherein q is zero or 1.
A compound according to any one of claims 1 to 89, wherein g is zero.

A compound according to any one of claims 1 to 90, 1 is zero and m is zero.
A compound according to any one of claims 1 to 91, wherein t is 2.

A compound according to any one of claims 1 to 91, wherein t is zero.

A compouind according to any one of claims 1 to 14, 1640 18, 66 o 82 and 92 to 93,
. 6 - 3.
wherein R® is H and at least one of A'and A is N.

A compound according to any one of claims 1 to 94, selected from

Ethanesulfonic acid [S-(1-methyl-2-0%0-1,2,3,4-tetrahydro-quinolin-6-y1)-pyridin-3-
vi]-amide;

Acetic acid [5-(1-methyl-2-0x0-1,2,3 4-tetrahydro-quinolin-6-vI)-pyridin-3-
ylearbamoyl]-methyl ester;

2-Hydroxy-N-{ 3-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolm-6-yD)-pyridin-3-yl}-
acetamide;

6-[5-(2-Hydroxy-ethylamino)-pyridin-3-y1}-1-methyl-3,4-dihydro-1H-quinolin-2-
one;
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6-[5-((S)-2-Hydroxymethyl-pyrrolidin-1-y!)-pyridin-3-y1]-1-methyl-3,4-dihydro-1 H-
quinoiin-2-one;

6-[5-((R)-2-Hydroxymethyl-pyrrolidin-1-yl)-pyridin-3-yl]- 1-methyl-3,4-dih ydro-1H-
quinolin-2-one;

6-[5-((S)-2-Hydroxymethyl-pyrrolidin-1-ylmethyl)-pyridin-3-yl}-1-methyl-3,4-
dihydro-1H-quinolin-2-one;

6-[5-((5)-2-Hydroxymethyl-5-oxo-pyrrolidin-1-ylmethyl)-pyridin-3-yl]-1-methyi-
3,4-dihydro-1H-quinolin-2-one;

6-[5-((5)-2-Bthylaminomethyl-pyrrolidin-1-yl)-pyridin-3-yl}- 1 -methyl-3,4-dihydro-
1H-quinolin-2-one;

6-[5-((5)-2-Methoxymethyl-pyrrolidin-1-yl)-pyridin-3-yl]-1-methyl-3,4-dihydro-1H-
quinolin-2-one;

1-Methyl-6-[5-((S)-2-{1.2,4]triazol- 1 -ylmethyl-pyrrolidin-1-yl)-pyridin-3-yi]}-3,4-
dihydro-1H-quinolin-2-one;

6-(5-Benzylamino-pyridin-3-yl)-1-methyl-3,4-dihydro-1H-quinolin-2-one;

6-[5-((S)-2-Hydroxymethyl-5-oxo-pyrrolidin-1-yh)-pyridin-3-yl]-1-methyl-3,4-
dihydro-1H-quinolin-2-one;

1-Methyl-6-[5-(2-ox0-pyrrolidin- I-yf)-pyridin-3-yi]-3,4-dihydro- 1H-quino lin-2-one;

Ethanesulfonic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-y1)-pyridin-3-
ylmethyl]-amide;

Ethanesulfonic acid [5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-tetrahydro-quino lin-6-y1)-
pyridin-3-ylmethyl]-amide;

Ethanesulfonic acid [5-(1,4,4-trimethyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yi)-
pyridin-3-yimethyl]-amide;

1-Methyl-6-[ 5-(2-0x0-pyrrolidin-1-ylmethyl)-pyridin-3-y1]-3,4-dihydro-1H-
quinolin-2-one;

1-Methyl-6-[5-(2-oxo-piperidin-1-ylmethyl)-pyridin-3-yi]-3,4-dihydro-1 H-quinolin-
2-one;
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6-[5-(1,1-Dioxo-1 Kﬁuthiomospholinwﬁl~y1methyl)—pyridin—3 -yi]-1-methyl-3,4-dihydro-
IH-quinolin-2-one;

6-[5-((5)-2-Methoxymethyl-pyrrolidin-1-ylmethyl)-pyridin-3-y1]-1-methyl-3,4-
dihydro-1H-quinolin-2-one;

{S)-1-[5-(1-Methyl-2-0x0-1,2,3 4-tetrahydro-quinolin-6-y1)-pyridin-3-ylmethyl]-
pyrrolidine-2-carboxylic acid methyl ester;

1-Methyl-6-{5-[(S}-2-(2,2,2-trifluoro~ethoxymethyl)-pyrrolidin- | -ylmethyl]-pyridin-
3-yl}-3,4-dihydro-1H-quinolin-2-one;

6-{6-(2-Hydroxy-ethylamino)-pyrazin-2-yl}- 1-methyl-3,4-dihydro- I H-quinolin-2-
one;

6-(6-Benzylamino-pyrazin-2-yl)-1-methyl-3,4-dihydro- 1 H-quinolin-2-one;

7-Fluoro-6-[6-(2-hydroxy-ethylamino)-pyrazin-2-y1}-1-methyl-3,4-dihydro- 1 H-
guinolin-2-one;

6-(6-Benzylamino-pyrazin-2-yl)-7-fluoro-1-methyl-3,4-dihydro-1H-quinolin-2-one;

6-[6-(1-Methyl-2-ox0-1,2,3,4-tetrahydro-quinolin-6-yl}-pyrazin-2-y1]-2,6-diaza-
spiro{3.3]heptane-2-carboxylic acid tert-butyl ester ;

6-[5-(1-Methyl-2-0x0-1,2,3,4-tetrahydro-quinclin-6-yh-pyridin-3-y11-2,6-d1aza-
spiro[3.3 Jheptane-2-carboxylic acid tert-butyl ester ;

6-[5-((R)-1-Hydroxymethyl-2-methyl-propylamino)-pyridin-3-yl]-I-methyi-3,4-
dihydro-1H-quinolin-2-one;

6-[6-((R)-1-Hydroxymethyl-2-methyl-propylamine }-pyrazin-2-yl]-L-methyl-3,4-
dihydro-1H-quinolin-2-one;

Ethanesulfonic acid [5-(5-methyl-6-0x0-5,6,7,8-tetrahydro-[ 1,5 naphthyridin-2-y1)-
pyridin-3-ylmethyl]-amide;

6-Pyridin-3-yl-3,4-dihydro-1H-{ 1,5 Jnaphthyridin-2-one;
I-Methyl-6-pyridin-3-yl-3,4-dihydro-1H-[ 1,5 naphthyridin-2-one;

I-Methyl-6-pyridin-3-~yl-3,4~dihydro-1H-[ 1,7]naphthyridin-2-one;



10

15

20

25

WO 2013/037779 PCT/EP2012/0667744

96.

- 284 -

6-(5-Aminomethyt-pyridin-3-yi)-1-methyl-3,4-dihydro-1H-quinolin-2-one;

N-[5-(1-Methyl-2-ox0-1,2,3 4-tetrahydro~-quinolin-6-yl}-pyridin-3-ylmethyl]-
propionamide;

Propane-2-sulfonic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yI)-
pyridin-3-ylmethyl]-amide;

{2-[5-(1-Methyl-2-ox0-1,2,3 4-tetrahydro-quinolin-6-yl)-pyridin-3-yloxy|-ethyl} -
carbamic acid tert-butyl ester;

3-Methoxy-isoxazole-3-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yl)-pyridin-3-ylmethyi]-amide;

Cyclopropanecarboxylic acid [5-(1-methyi-2-0x0-1,2,3,4-tetrahydro-quinolin-6-y1)-
pyridin-3-ylmethyl]-amide;

6-[5-(2-Amino-ethoxy)-pyridin-3-yl}-1-methyl-3,4-dihydro-1H-quino in-2-one
hydrochloride;

N-{2-[5-(1-Methyl-2-0x0-1,2,3 4-tetrahydro-quinelin-6-yl)-pyridin-3-vloxyl-cthyl} -
propionamide;

6-[5-(1,1-Dioxo-12°-[1 ,2Jthiazinan-2-ylmethyl)-pyridin-3-y1}- 1 -methyl-3,4-dihydro-
1H-quinolin-2-one;

and pharmaceutically acceptable salts thereof.
A compound according to any one of claims 1 to 94, selected fom

(8)-2-[5-(1-Methyl-2-0x0-1,2,3 4-tetrahydro-quinolin-6-y1)-pyridin-3-yloxymethyl]-
azetidine-1-carboxylic acid tert-butyl ester;

(R)-3-[5-(7-Fluoro-1-methyl-2-0%x0-1,2,3,4-tetrahydro-quinotin-6-yl)-pyridin-3-
yloxy]-pyrrolidine-1-carboxylic acid tert-butyl ester;

3-[5-(1-Methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yl)-pyridin-3-yloxy]-azetidine-
l-carboxylic acid tert-butyl ester;

(S)-3-[5-(1-Methyl-2-0x0-1,2,3 4-tetrahydro-quinolin-6-yl}-pyridin-3-yloxy]-
pyrrolidine-1-carboxylic acid tert-butyl ester;
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(S)-3-[5-(1-Methyl-2-0x%0-1,2,3 4-tetrahydro-quinolin-6-y1)-pyridin-3-yloxy]-
piperidine- 1 -carboxylic acid tert-butyl ester;

4-[5~(1-Methyl-2-0x0-1,2,3, 4-tetrahydro-quinolin-6-yl)-pyridin-3-yloxy]-
piperidine-1-carboxylic acid tert-butyl ester;

(S)-2-[5-(1-Methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-y1)-pyridin-3-yloxymethyl]-
pyrrolidine~1-carboxylic acid tert-butyl ester;

(8)-3-[5-(7-Fluoro-1-methyl-2-0x0-1,2,3.4-tetrahydro-quino lin-6-yi)-pyridin-3-
vioxyl-pyrrolidine-1-carboxylic acid tert-butyl ester;

(R)-3-[5-(1-Methyl-2-0x0-1,2,3 4-tetrahydro-quinolin-6-yl)-pyridin-3-yloxyj-
pyrrolidine-1-carboxylic acid tert-butyl ester;

(R)- 2-Methyl-propane-2-sulfinic acid {3-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yl)-pyridin-3-ylj-oxetan-3-yl} -amide;

Ethanesulfonic acid [5-(2-0x0-1,2,3,4-tetrahydro-quinolin-6-y1)-pyridin-3-
vimethyl]-amide;

(R)-2-Methyl-propane-2-sulfinic acid {(S or R)-1-[5-(1-methyl-2-ox0-1,2,3,4-
tetrahydro-quinolin-6-y1)-pyridin-3-yl]-ethyl} -amide;

(R) 2-Methyl-propane-2-sulfinic acid {(R or $)-1-{5-(1-methyl-2-ox0-1,2,3,4-
tetrahydro-quinolin-6-y)-pyridin-3-y{]-ethyi}-amide;

{(trans)-4-[5-(1-Methyl-2-ox0-1,2,3 4-tetrahydro-quinolin-6-yl)-pyridin-3-yloxy]-
cyclohexyl}-carbamic acid tert-butyl ester;

6-[5-(1-Amino-cyclopropyl)-pyridin-3-yl]- 1-methyl-3 4-dihydro-1H-quino lin-2-
one;

I-Methyl-6-[5-((S)-pyrrolidin-3-yloxy)-pyridin-3-yl}-3,4-dihydro- 1 H-quinolin-2-
one hydrochloride;

1-Methyl-6-[5-((S)-piperidin-3-yloxy)-pyridin-3-y1j-3,4-dihydro-1H-quinolin-2-
one;

I-Methyl-6-{5-(piperidin-4-yloxy)-pyridin-3-y1]-3,4-dihydro-1H-quinolin-2-one
hydrochloride;
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6-[5-((S)-1-Azetidin-2-ylmethoxy)-pyridin-3-yl}- [-methyl-3,4-dihydro-1H-
quinolin-2-one;

6-[5-({S or R)-1-Amino-ethyi)-pyridin-3-yl]-1-methyl-3,4-dihydro- [ H-quinolin-2-
one hydrochloride;

6-[3-({R or S)-1-Amino-ethyl)-pyridin-3-yi]-1-methyl-3,4-dihydro- 1 H-quinolin-2-
one hydrochloride;

1-Methyl-6-[ 5-((S)-1-pyrrolidin-2-ylmethoxy)-pyridin-3-yl]-3,4-dihydro- 1 H-
quinolin-2-one hydrochloride;

7-Fluoro-1-methyl-6-[5-((R)-pyrrolidin-3-yloxy)-pyridin-3-y1]-3,4-dihydro- 1H-
quinolin-2-one hydrochloride;

1-Methyl-6-[ 5-((R)-pyrrolidin-3-yloxy)-pyridin-3-y1]-3,4-dihydro-1H-quinotin-2-
one hydrochloride;

6-[3-(3-Amino-oxetan-3-yl)-pyridin-3-ylj- I-methyl-3,4-dihydro-1 H-quinolin-2-one
hydrochloride; '

6-[5-(Azetidin-3-yloxy)-pyridin-3-y1}-1-methyl-3,4-dihydro-1H-quinolin-2-one
hydrochloride;

6-[ 5-({trans}-4-Amino-cyclohexyloxy)-pyridin-3-yl}-1-methyt-3,4-dihydro-1H-
quinolin-2-one hydrochloride;

6-[5-(1-Amino-1-methyl-ethyl)-pyridin-3-yt]- I-methyi-3,4-dihydro-1 H-quinolin-2-
one;

6-(5-Aminomethyl-pyridin-3-yl)-7-fluoro-1-methyl-3,4-dihydro- 1H-quino lin-2-omne ;

6-{6-[6-(3-Methoxy-isoxazole-5-carbonyl)-2,6-diaza-spiro[3.3Thept-2-yl]-pyrazin-
2-yl}-1-methyl-3,4-dihydro- 1H-quinolin-2-one;

3,5-Dimethyl-isoxazole-4-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yl)-pyridin-3-ylmethyl]-amide;

6-[5-((S)-1-Cyclopropanecarbonyl-pyrrolidin-3-yloxy)-pyridin-3-yl]- 1 -methy!- 3 4-
dihydro-1H-quinolin-2-one;
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3-Methyl-N-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-y1)-pyridin-3-
vimethyl]-butyramide;

3,3,3-Trifluoro-N-[5-(1-methyl-2-ox0-1,2,3 4-tetrabydro-quinolin-6-y1)-pyridin-3-
yhmethyl]-propionamide;

2-Hydroxy-2-methyl-N-[5-(1-methyl-2-ox0-1,2,3 4-tetralydro-quinolin-6-y1)-
pyridin-3-yhmethyt]-propionamide;

5-Methyl-[1,3,4Joxadiazole-2-carboxylic acid {5-(1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinohin-6-y1)-pyridin-3-ylmethyl}-amide,

1-Methyl-6-[5-((S)-1-propionyl-piperidin-3-yloxy)-pyridin-3-yl]-3,4-dihydro-1H-
quinolin-2-one;

2-Methoxy-pyrimidine-5-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yD)-pyridin-3-ylmethyl}-amide,

1-Methyl-1H-1midazole-2-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yi)-pyridin-3-yimethyl]-amide;

5-Triflyoromethyl-furan-3-carboxylic acid [5-(I-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yh)-pyridin-3-ylmethyll-amide;

Pyridazine-3-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yl)-
pyridin-3-ylmethyl]~amide;

Pyrimidime-5-carboxylic acid [5-(1-methyl-2-ox0-1,2,3,4-tetrahydro-quinolin-6-yl)-
pyridin-3-ylmethyl]-amide,

1-Methyl-1H-pyrazole-4-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yl-pyridin-3-ylmethyl]-amide;

1-Methyl-6-{ 5-(1-propionyl-piperidin-4-yloxy)-pyridin-3-yi}-3,4-dihydro-1 H-
qumolin-2-one;

Pyridazine-4-carboxylic acid [5-(1-methyl-2-ox0-1,2,3,4-tetrahydro-quinolin-6-y1)-
pyridin-3-ylmethyl]-amide;

1-Methyl-6-[5-((8)-1-propionyl-pyrrolidin-3-yloxy)-pyridin-3-yi]-3,4-dihydro- 1 H-
guinolm-2-one;
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6-[5-((S)-1-Cyclopropanecarbonyl-azetidin-2-yimethoxy)-pyridin-3-y1]-1-methyl-
3,4-dihydro-1H-quinolin-2-one;

3-Methyl-isoxazole-4-carboxylic acid [5-(1-methyi-2-0x0-1,2,3,4-tetrahydro-
guinolin-6-yh-pyridin-3-ylmethyl]-amide;

4-Fluoro-2,6-dimethyl-N-[ 5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quino lin-6-y1)-
pyridin-3-ylmethyl]-benzarmide;

1-Methyl-6-[ 5-((S)-1-propionyl-azetidin-2-yimethoxy)-pyridin-3-yl]-3,4-dihydro-
1H-quinolin-2-one;

3,6-Dichloro-pyridazine-4-carboxylic acid {5-(1-methyl-2-ox0-1,2,3,4-tetrahydro-
quinoin-6-yh-pyridin-3-yimethyl]-amide;

3-Cyclopropyl-1-(2,2,2-triftuoro-cthyl)- 1 H-pyrazole-4-carboxyiic acid [5-(1-
methyl-2-ox0-1,2,3,4-tetrahydro-quinolin-6-yl)-pyridin-3-yimethyl]-amide;

Pyridine-2-carboxylic acid [5-(1-methyl-2-0x0-1,2,3 4-tetrahydro-quinolin-6-yl)-
pyridin-3-ylmethyl]-amide;

1,3-Dimethyl-1H-pyrazole-4-carboxytic acid [5-(1-methyl-2-0x0-1,2,3,4-tefrahydro

quinolin-6-yl}~-pyridin-3-ylmethyl]-amide;

Pyrimidine-2-carboxylic acid [5-(1-methy!-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yl)-
pyridin-3-ylmethyi]-amide;

6-Methoxy-pyridazine-3-carboxylic acid [5-(1-methyl-2-ox0-~1,2,3,4-tetrahydro-
quinolin-6-yl)-pyridin-3-ylmethyl]-amide;

5-Methyl-isoxazole-4-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yl)-pyridin-3-ylmethyl]-amide;

3,5-Dimethyi-isoxazole-4-carboxylic acid {2-[5-(1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yh)-pyridin-3-yloxy]-ethyl} -amide;

1-Methyl-1H-pyrazole-4-carboxylic acid {2-{5-(1-methyl-2-0x0-1,2,3 4-tetrahydro-
quinolin-6-yl)-pyridin-3-yloxy]-ethyl}-amide;

6-Chloro-pyridazine-3-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-y)-pyridin-3-ylmethyl]-amide;
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3-Chloro-6-methyl-pyridazine-4-carboxylic acid [5-(1-methyl-2-0ox0-1,2,3,4-
tetrahydro-quinolin-6-yl)-pyridin-3-ylmethyl]-amide;

1-Methyl-6-[5-((S)-1-propionyl-pyrrolidin-2-yimethoxy)-pyridin-3-yl]-3,4-dihydro-
1H-quinolin-2-one;

5-Cyclopropyl-isoxazole-4-carboxylic acid [5-(1-methyl-2-ox0-1,2,3,4-tetrahydro-
quinolin-6-y-pyridin-3-ylmethyl]-amide;

2-Methyl-5-trifluoromethyl-oxazole-4-carboxylic acid [5-(1-methyi-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-y)-pyridin-3-yimethyl]-amide;

2-Methyl-oxazole-4-carboxylic acid [5-(1-methyl-2-0x0-1,2,3 4-tetrahydro-
quinolin-6-yh)-pyridin-3-ylmethyij-amide;

5-Cyclopropyl-oxazole-4-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yh)-pyridin-3-ylmethyl]-amide;

2,5-Dimethyl-oxazole-4-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yh-pyridin-3-ylmethyl]-amide;

5-Methyl-oxazole-4-carboxylic acid [S-(1-methyl-2-0x0-1,2,3 4-tetrahydro-
quinolin-6-yl)-pyridin-3-ylmethyl}-amide;

3,5-Dimethyl-isoxazole-4-carboxylic acid {1-[5-(1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yi}-pyridin-3-yl}-cyclopropyl } -amide;

6-Chloro-pyridine-2-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yl}-pyridm-3-ylmethyl]-amide;

3-Methyl-pyridine-2-carboxylic acid {5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinohn-0-yl-pyridin-3-yimethyij-amide;

3,6-Dichloro-pyridine-2-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yl)-pyridin-3-ylmethyl]-amide;

6-Methyl-pyridine-2-carboxylic acid [5-(1-methyi-2-0x0-1,2,3,4-tatrahydro-
quinolin-6-yh)-pyridin-3-ylmethyl]-amide;

3-Chloro-pyridine-2-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yD-pyridin-3-ylmethyt}-amide;
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3-Fluoro-pyridine-2-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yl)-pyridin-3-yimethyl]-amide;

5-Chloro-3-methyl-pyridine-2-carboxylic acid [5-{1-methyl-2-0x0-1,2,3.,4-
tetrahydro-quinolin-6-y1)-pyridin-3-ylmethyl]-anude;

1-Methyl-6-[5-((R)-1-propionyl-pyrrolidin-3-yloxy)-pyridin-3-yl]-3,4-dihydro-1H-
quinolin-2-one; :

7-Fluoro- 1-methyl-6-[ 5-((S)- 1-propionyi-pyrrolidin-3-yloxy)-pyridin-3-yl]-3,4-
dihydro-1H-quinolin-2-one;

5-Trifluoromethyl-pyrimidine-2-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-
tetrahydro-guinolin-6-yl)-pyridin-3-ylmethyi]-amide;

5-Methyl-pyrazine-2-carboxylic acid {5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yi)-pyridin-3-ylmethyll-amide;

- 5-Chloro-pyrazine-2-carboxylic acid [5-(1-methyi-2-0x0-1,2,3 4-tctrahydro-

quinolin-6-yl)-pyridin-3-ylmethyl]-amide;

5-Triftuoromethyl-pyrazine-2-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yl)-pyridin-3-ylmethyl}-amide;

3,5-Dimethyl-isoxazole-4-carboxylic acid {5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-y1)-pyridin-3-ylmethyl]-amide;

i-Methyl-6-[5-((R)-1-propionyl-pyrrolidin-2-yimethoxy)-pyridin-3-yl]-3,4-dihydro-
1H-quinclin-2-one;

1-Methyt-6-[5-(1-propionyl-azetidin-3-yloxy)-pyridin-3-y1}-3,4-dihydro-1H-
gquinolin-Z-one;

N-{3-[5-(1-Methyl-2-0x0-1,2,3 4-tetrahydro-quinolin-6-y!)-pyridin-3-ylj-oxetan-3-
yl}-propionamide;

3-Chloro-pyridine-2-carboxylic acid | 5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yl)-pyridin-3-ylmethyt]-amide;

3.6-Dichloro-pyridazine-4-carboxylic acid [5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-y1lj-pyridin-3-ylmethyl]-amide;
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7-Fluoro-1-methyl-6-[ 5-((R)-1-propionyl-pyrrolidin-3-yloxy)-pyridin-3-yi]-3,4-
dihydro-1H-quinoiin-2-one;

5-Chloro-3-methoxy-pyrazine-2-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-y1)-pyridin-3-ylmethyl]-amide;

3,5-Dimethyl-isoxazole-4-carboxylic acid {(R or S)-1-{5-(1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-y1)-pyridin-3-yl]-ethyl} -amide;

3-Methyl-5-trifluoromethyl-isoxazo le-4-carboxylic acid [5-(1-methyl-2-ox0-1,2,3,4-
tetrahydro-quinolin-6-y1}-pyridin-3-ylmethyll-amide,

3-Chloro-pyridine-2-carboxylic acid {1-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yt)-pyridin-3-yl]-cyclopropyl}-amide;

3-Chloro-pyridine-2-carboxylic acid {l-methyl-1-[5-(1-methyl-2-0x0-1,2,3,4-
tetrahydro-quino lin-6-yl)-pyridin-3-yl]-ethyl}-amide;

3,5-Dimethyl-isoxazole-4-carboxylic acid {i-methyl-1-[5-(1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yl)-pyridin-3-yl]-ethyi}-amide;

3-Chloro-pyridme-2-carboxylic acid [5-(2-0x0-1,2,3,4-tetrahydro-quinoiin-6-yl)-
pyridin-3-yimethyl]-amide;

3,5-Dimethyl-isoxazole-4-carboxylic acid [5-(2-0x0-1,2,3,4-tetrahydro~-quinolin-6-
yh-pyridin-3-ylmethyl]-anude;

3-Chloro-pyridine-2~carboxylic acid {1-[5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yl)-pyridin-3-ylj-cyclopropyl} -amide;

3-Methyl-pyridine-2-carboxylic acid {1-[5-(1-methyl-2-ox0-1,2,3,4-tetrahydro-
quinolin-6-yl}-pyridin-3-ylj-cyclopropyl} -amide;

N-{(trans)-4-[5-(1-Methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yl)-pyridin-3-
yloxy]-cyclohexyl}-propionamide;

3-Trifluoromethyi-isoxazole-4-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yl}-pyridin-3-ylmethylj-amide;

7-Fluoro-1-methyl-6-[5-((8)-pyrrolidin-3-yloxy)-pyridin-3-yl1]-3,4-dihydro- 1 H-
guinolin-2-one;
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(R)-2-[5-(1-Methyl-2-ox0-1,2,3,4-tetrahydro-quinolin-6-yl)-pyridin-3-
yloxymethyl]-pyrrolidine-1-carboxylic acid tert-butyl ester;

I-Methyl-6-{5-((R)-1-pyrrolidin-2-y1lmethoxy)-pyridin-3-yl]-3,4-dihydro-1H-
quinolin-2-one hydrochloride;

6-(5-Aminomethyl-pyridin-3-yl)-3,4-dihydro-1H-quinolin-2-one;

6-[5-(1-Amino-cyclopropyl)-pyridin-3-yi]-7-fluoro-1-methyl-3,4~dihydro-1H-
quinohn-2-one ;

Ethanesulfonic acid {2-[5-(1-methyl-2-0x0-1,2,3 4-tetrahydro-quinolin-6-y1)-
pyridin-3-yloxy]-ethyl}-amide ;

3-Chloro-N-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yl)-pyridin-3-
yimethyl]-benzenesulfonamide;

6-Methoxy-pyridine-3-sulfonic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yh-pyridin-3-yimethyl]-amide;

3,5-Dimethyi-isoxazole-4-sulfonic acid [5-(1-methyl-2-0x0-1,2.3,4-tetrahydro-
quinolin-6-yl}-pyridin-3-ylmethyll-amide,

Cyclopropanesulfonic acid [5-(1-methyl-2-0x0-1,2,3 4-tetrahydro-quinolin-6-yl)-
pyridin-3-ylmethyl]-amide;

3,4-Dichloro-N-[5-(1-methyl-2-ox0-1,2,3,4-tetrahydro-quino lin-6-yl)-pyridin-3-
yimethyl]-benzenesulfonamide;

[-Methyl-1H-imidazole-4-sulfonic acid [5-(1-methyl-2-ox0-1,2,3,4-tetrahydro-
quinolin-6-ylj-pyridin-3-ylmethyl]-amide;

6-Chloro-pyridine-3-sulfonic acid [5-(1-methyl-2-0x0-1 ,.2,3,4-teirahydr0-quino lin-
6-yl}-pyridin-3-vimethyi]-amide;

1-Methyl-1H-pyrazole-4-suifonic acid [5-(1-methyl-2-0x0~1,2,3,4-tetrahydro-
quinolin-6-yly-pyridin-3-ylmethyl}-amide;

6-[5-((S)-1-Ethanesulfonyl-piperidin-3-yloxy)-pyridin-3-yl]-1-methyi-3,4-dihydro-
H-quinolin-2-one;
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6-[5-(1-Ethanesulfonyl-piperidin-4-yioxy)-pyridin-3-y1]-1-methyi-3,4-dihydro- 1 H-
quinoiin-2-one;

2,2, 2-Trifluoro-ethanesulfonic acid [5-(1-methyi-2-ox0-1,2,3,4-tetrahydro-quinolin-
6-yh-pyridin-3-ylmethyll-amide;

C,C,C-Trifluoro-N-[5-(1-methyl-2-ox0-1,2,3,4-tetrahydro-quinolin-6-yl)-pyridin-3-
ylmethyl]-methanesulfonamide;

6-[5-((S)-1-Ethanesulfonyl-pyrrolidin-3-yloxy)-pyridin-3-yi]-1-methyl-3,4-dihydro-
1H-quinolin-2-one;

6-[ 5-((S)-1-Ethanesulfonyt-azetidin-2-yimethoxy)-pyridin-3-yl]- 1 ~methyl-3,4-
dihydro-1H-quinolin-2-one;

Ethanesulfonic acid {1-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yI)-
pyridin-3-yi]-cyclopropyl} -amide;

6-[5-((S)-1-Ethanesulfonyl-pyrrolidin-2-ylmethoxy)-pyridin-3-yl]-1-methyl-3,4~
dihydro-1H-quinolin-2-one;

6-[5-((R)-1-Ethanesulfonyl-pyrrolidin-3-yloxy)-pyridin-3-yl}-7-fluoro- I -methyl-
3,4-dihydro-1H-quinolin-2-one;

6-]5-((R)-1-Ethanesulfonyl-pyrrolidin-3-yloxy)-pyridin-3-yl]-1-methyl-3,4-dihydro-
1H-quinolin-2-one;

6-{5-(1~Ethanesulfonyl-azetidin-3-yloxy)-pyridin-3-yl]-1-methyl-3,4-dihydro- 1 H-
quinolin-2-one;

Ethanesulfonic acid {1-]5-(7-fluoro-t-methyl-2-o0x0-1,2,3,4-tetrahydro-quinolin-6-
yh-pyridin-3-ylj-cyclopropyl}-amide;

Fthanesulfonic acid {(trans)-4-[5-(1-methyl-2-0x0-1,2,3 4-tetrahydro-quinolin-6-
yl)-pyridin-3-yloxy}-cyclohexyl}-amide;

Ethanesulfonic acid {(R or S)-1-{5-(1-methyl-2-ox0-1,2,3,4-tetrahydro-quinolin-6-
yD-pyridin-3-yl]-ethyl}-amide;

Ethanesulfonic acid {(S or R)-1-[5-(1-methy}-2-0x0-1,2,3,4-tetrahydro-quinolin-6-
yl-pyridin-3-yl]-ethyl} -amide;
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1-Methyl-1H-pyrazole-4-carboxylic acid [5-(7-fluoro-1-methyl-2-ox0-1,2,3,4-
tetrahydro-quinolin-6-yi)-pyridin-3-yimethyl]-amide;

(rac)-Ethanesulfonic acid {2-methyl-1-[5-(1-methyl-2-0x0-1,2,3 4-tetrahydro-
quinolin-6-yl)-pyridin-3-yl}-propyi} -amide;

(rac)-Ethanesulfonic acid {cyclopropyl-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yl)-pyridin-3-yl}-methyl} -amide;

(rac)-Ethanesulfonic acid {1-[5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yl)-pyridin-3-yi]-ethyl} -amide;

6-[5-(1,1-Dioxo-116-isothiazolidin-2-ylmethyl}-pyridin-3-yl]- 1 -methyl-3,4-dihydro-
1H-quinolin-2-one;

(rac)-Ethanesulfonic acid {1-[5-(1-methy!-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yl)-
pyridin-3-yl]-propyl} -amide;

Ethanesulfonic acid ethyl-[5-(1-methyl-2-0x0-1,2,3 JA-tetrahydro-quinolin-6-yl)-
pyridin-3-ylmethyl]-amide;

Ethanesulfonic acid methyl-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yi)-
pyridin-3-ylmethyi}-amide;

Ethanesuifonic acid {1-methyl-1-[5-(1-methyl-2-0ox0-1,2,3,4-tetrahydro-quinolin-6-
yh-pyridin-3-yi]-ethyl}-amide;

Ethanesulfonic acid isopropyl-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yl)-
pyridin-3-yimethyl]-amide;

Ethanesulfonic acid {2-ethoxy-ethyl)-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-y1)-pyridin-3-yimethyl]-amide;

(réc}Ethanesu lfonic acid methyl-{1-[5-{1-methyl-2-0ox0-1,2,3,4-tctrahydro-quinolin-
6-yD-pyridin-3-yl]-ethyl} -amide;

(rac)-Ethanesulfonic acid ethyl-{1-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-
6-yh-pyridin-3-yl}-ethyl} -amide;

3,5-Dimethyl-isoxazole-4-carboxylic acid methyl-{5-(1-methyl-2-ox0-1,2,3,4~
tetrahydro-quinolin-6-yl)-pyridin-3-yimethyl]-amide;
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6-{5-[2-(1,1-Dioxo-1A6-1sothiazolidin-2-yl)-ethoxy]-pyridin-3-yl} - 1-methyl-3,4-
dihydro-1H-quinolin-2-one;

Ethanesulfonic acid {(R or 5)-1-[5-(7-fluoro-1-methyl-2-oxo0-1,2,3 4-tetrahydro-
quinolin-6-yi)-pyridin-3-yi]-ethyl}-amide;

Ethanesulfonic acid {(S or R)-1-[5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yl)-pyridin-3-yl]-ethyl}-amide;

Ethanesulfonic acid [5-(7-fluoro-1-methyl-2-ox0-1,2,3,4-tetrahydro-quinolin-6-yi)-
4-methyl-pyridin-3-ylmethyl}-amide;

Ethancsulfonic acid [4-chloro-5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinoin-6-yl)-
pyridin-3-ylmethyl]-amide;

Ethanesulfonic acid [4-methyl-5-(1-methyl-2-ox0-1,2,3,4-tetrahydro-quino lin-6-y1)-
pyridin-3-ylmethyl]-amide;

Ethanesulfonic actd methyl- {2-[ 5-(1-methyl-2-0x0-1,2,3 4-tetrahydro-quino lin-6-
yi)-pyridin-3-yloxy]-ethyl}-amide;

3-Chloro-pyridine-2-carboxylic acid methyl-[5-(1~-methyl-2-0%x0-1,2,3,4-tetrakydro-
quinolin-6-yl)-pyridin-3-ylmethyl]-amide;

N-Methyl-N-{2-[5-(1-methyl-2-ox0-1,2,3,4-tetrahydro-quino lin-6-yl)-pyridin-3-
vloxy]-ethyl} -propionamide;

i-Methyl-1H-pyrazole-4-carboxylic acid methyl-[5-(1-methyl-2-0x0-1,2,3,4~
tetrahydro-quinolin-6-yi)-pyridin-3-vlmethyl}-amide;

3-Methyl-pyridine-2-carboxylic acid methyl-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yh-pyridin-3-yimethylj-amide;

3-Chloro-pyridine-2-carboxylic acid [5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yl)-pyridin-3-ylmethyl]-methyl-amide;

3-Chloro-pyridine-2-carboxylic acid methyl-{1-[5-(1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yl)-pyridin-3-yl]-cyclopropyl}-amide;

I-Methyl- 1 H-pyrazole-4-carboxylic acid [5-(7-fluoro~I-methyl-2-0x0-1,2,3,4-
tetrahydro~-quinolin-6-yl}-pyridin-3-yimethyl]-methyl-amide;
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Ethanesulfonic acid [5-(8-chloro-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yi)-pyridin-3-
yimethyl]-amide;

3-Chloro-pyridine-2-carboxylic acid [5-(8-chloro-2-ox0-1,2,3,4-tetrahydro-
quinolin-6-yh-pyridin-3-ylmethyl]-amide;

3,5-Dimethyl-isoxazole~4-carboxylic acid [5-(8-chloro-2-0%0-1,2,3,4-tetrahydro-
quinolin-6-yl}-pyridin-3-ylmethyl}-amide;

6-{5-[(3-Ethyl-oxetan-3-ylamino)-methyl]-pyridin-3-y!} -1-methyl-3,4-dihydro-1H-
quinolin-2-one;

Ethanesulfonic acid [5-(7-chloro-1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-y1)-
pyridin-3-ylmethylj-amide;

Ethanesulfonic acid [5-(8-fluoro-1-methyl-2-0x0-1,2,3,4-tetrahydro-guinotin-6-y1)-
pyridin-3-ylmethyl]-amide;

Ethanesulfonic acid [5-(8-chloro-1-methyl-2-0x0-1,2,3,4-tetrahydro-guino in-6-yi)-
pyridin-3-ylmethyl]-amide;

Ethanesulfonic acid [5-(5-fluoro-1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-y1)-
pyridin-3-ylmethyl]-amide;

Ethanesulfonic acid [5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yl)-
pyridin-3-yimethyl}-methyl-amide;

N-[5-(7-Fluoro-1-methyl-2-0x0-1,2,3 4-tetrahydro-quinolin-6-y)-pyridin-3-
ylmethyl]-propionamide;

(rac)-N-{1-[5-(7-Fluoro-1-methyl-2-0x0-1,2,3 4-tetrahydro-quino lin-6-yH-pyridin-3-
ylj-cthyl}-propronamide;

(S)-3-[5-(2-Oxc-1,2,3 4-tetrahydro-quinolin-6-yl)-pyridin-3-yloxy]-pyrrolidine-1-
carboxylic acid tert-butyl ester ;

3-Chloro-pyridine-2-carboxylic acid methyl-[5-(2-0x0-1,2,3,4-tetrahydro-quinolin-6-
yl)-pyridin-3-yimethyl]-amide ;

3-Chloro-pyridine-2-carboxyhc acid [5-(8-chloro-2-0ox0-1,2,3,4-tetrahydro-quino fin-
6-yh-pyridin-3-ylmethyl]-methyl-amide ;
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(R})-2-Methyl-propane-2-sulfinic acid [4-chloro-5-(1-methyl-2-0%0-1,2,3,4-
tetrahydro-quinolin-6-y1)-pyridin-3-ylmethyij-amide ;

6~(5-Aminomethyi-4-chloro-pyridin-3-yl}-1-methyl-3,4-dihydro-1H-quinolin-2-one
hydrochloride;

3,5-Dimethyl-isoxazole-4-carboxylic acid [4-chloro-5-(1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yi)-pyridin-3-ylmethyl]-amide;

3-Chloro-pyridine-2-carboxylic acid [4-chloro-5-(1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-y1)-pyridin-3-ylmethyl]-amide;

(R)-2-Methyl-propane-2-sulfinic acid [4-methyl-5-(1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yl)-pyridin-3-ylmethyi{}-amide ;

6-(5-Aminomethyl-4-methyl-pyridin-3-yi)-1-methyi-3,4-dihydro-1H-quinolin-2-one
hydrochloride;

3,5-Dimethyl-isoxazole-4-carboxylic acid [4-methyl-5-(1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolm-6-y!)-pyridin-3-ylmethy{]-amide;

3-Chloro-pyridine-2-carboxylic acid [4-methyl-5-(1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yl}-pyridin-3-ytmethy]-amide;

(R)-2-Methyl-propane-2-sulfinic acid [5~(7-fluorc-1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yl}-4-methyl-pyridin-3-ylmethyl]-amide ;

6-(5-Aminomethyl-4-methyl-pyridin-3-yl)-7-fluoro-1-methyl-3,4-dihydro-1H-
quinolin-2-one hydrochioride;

3-Chloro-pyridine-2-carboxylic acid [5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yl)-4-methyl-pyridin-3-ylmethyi}-amide;

3-Chloro-pyridine-2-carboxylic acid [4-chloro-5-(1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yl)-pyridin-3-ylmethyl}-methyl-amide;

3-Chloro-pyridine-2-carboxylic acid methyl-[4-methyl-5-(1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yi)-pyridin-3-ylmethyl}-amide;

3-Chloro-pyridine-2-carboxylic acid {(R or S)-1-[5-(1-methyi-2-ox0-1,2,3,4-
tetrahydro-quinolin-6-yl)-pyridin-3-ylj-ethyi}-amide;
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5'-«(1-Methyl-2-0x0-1,2,3.4-tetrahydro-quinolin-6-yl)-5,6-dihydro-4H-
{3,3"bipyridinyl-1-carboxylic acid tert-butyl ester;

{2-[5~(7-Fluoro-1-methyl-2-ox0-1,2,3,4-tetrahydro-quinolin-6-yl)-pyridin-3-yloxy]-
cthyl}-carbamic acid tert-butyl ester;

3-Chlore-pyridine-2-carboxylic acid {2-[5-(1-methyl-2-0x%0-1,2,3,4-tetrahydro-
quinolin-6-yh-pyridin-3-yloxy|-cthyl}-amide;

Ethanesulfonic acid [5-(4-ox0-1,2,5,6-tetrahydro-4H-pyrrolo]3,2,14jlquinolin-8-yl}-
pyridin-3-ylmethylj-amide;

Ethanesulfonic acid [5-(3-0x0-2,3,6,7-tetrahydro-1H,5H-pyrido[3,2,1-ij]Jquinolin-9-
yl)-pyridin-3-ylmethylj-amide;

3-Chloro-pyridine-2-carboxylic acid [5-(4-ax0-1,2,5,6-tetrahydro-4H-pyrrolof3,2,1-
1jjquinolin-8-yl)-pyridin-3-ylmethyl]-amide;

3-Chloro-pyridine-2-carboxylic acid methyl-[5-(4-0x0-1,2,5,6-tetrahydro-4H-
pyrrolof3,2,1-ij]quinolin-8-yl}-pyridin-3-ylmethyl}-amide ;

6-]5-(2-Amino-ethoxy)-pyridin-3-yt}-7-fluoro-1-methyl-3,4-dibydro- 1H-quinolin-2-
one hydrochloride;

(R)-2-Methyl-propane-2-sulfinic acid {{R or S)-1-[4-methy[-5-(1-methyl-2-0x0-
1,2,3,4-tetrahydro-quinolin-6-y1)-pyridin-3-yij-ethyl} ~amide;

6-[5-((R or S)-1-Amino-ethyl}-4-methyl-pyridin-3-yl]-1-methyl-3,4-dihydro-1H-
quinolin-2-one hydrochloride;

3-Chloro-pyridine-2-carboxylic acid {(R or 85)-1-[4-methyl-5-(1-methyl-2-0%x0-
1,2,3,4-tetrahydro-quinolin-6-yl)-pyridin-3-yl]-ethyl} -amide;

3,5-Dimethyl-isoxazole-4-carboxylic acid {(R or S)-1-{4~-methyl-5-(1~methyl-2-
0x0-1,2,3,4-tetrahydro-quinolin-6-y1}-pyridin-3-yl]-ethyl } -amide;

Ethanesulfonic acid {2-[5-(7-fluoro-1-methyl-2-ox0-1,2,3,4-tetrahydro-quinoin-6-
yl)-pyridin-3-yloxyl}-ethyl} -amide;

3-Chloro-pyridine-2-carboxylic acid {2-[5-(7-fluoro-1-methyl-2-0x0-1,2,3,4~
tetrahydro-quinelin-6-y1}-pyridin-3-yloxy]-ethyl } -amide;
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N-{(trans)-4-[5~(1-Methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-y1)-pyridin-3-
yloxyi-cyclohexyl}-methanesulfonamide;

3,5-Dimethyl-isoxazole-4-carboxyiic acid [5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-y1)-4-methyl-pyridin-3-yimethyl}-amide;

5-(1-Methyl-2-0x0-1,2,3,4-tetrahydro-quino lin-6-y1)-3',6'-dihydro-2'H-
[3,4'foipyridinyl-1'-carboxylic acid tert-butyl ester;

Ethanesulfonic acid {2-[5-(7-fluoro-1-methyl-2-ox0-1,2,3,4-tetrahydro-quinolin-6-
yl)-pyridin-3~-yloxyl|-cthyl} -methyt-amide;

(R)-2-Methyl-propane-2-sulfinic acid {(R or 8)-1-[4-chloro-5-(1-methyl-2-oxo-
1,2,3,4-tetrahydro-quinolin-6-yl)-pyridin-3-yl]-ethyl} -amide;

6-15-((R or S)-1-Amino-ethyl)-4-chloro-pyridin-3-yl]-t-methyl-3,4-dihydro-1H-
quinolin-2-one hydrochloride;

3-Chioro-pyridine-2-carboxylic acid {(R or S)-1-[4-chloro-3-(1-methyl-2-oxo0-
1.2,3,4-tetrahydro-quinolin-6-yl)-pyridin-3-yij-ethyl} -amide;

(R)-2-Methyl-propane-2-sulfinic acid {(R or §)-1-{5-(7-fluoro-1-methyl-2-0x0-
1,2,3,4-tetrahydro-quinolin-6-yi)-4-methyl-pyridin-3-yl]-ethyl} -amide;

6-[5-({R or S)-1-Amino-ethyl)-4-methyl-pyridin-3-y1}-7-fluoro-1-methyi-3,4-
dihydro-1H-quinolin-2-one hydrochloride;

6~[5-((5)-1-Acetyl-pyrrolidin-3-yloxy)-pyridin-3~yl}-1-methyl-3,4-dihydro- 1H-
quinolin-2-one;

1-Methyl-6-{5-[(8)-1-(1-methyl-1H-pyrazole-4-carbonyl)-pyrrolidin-3-yloxy]-
pyridin-3-yl}-3,4-dihydro- 1 H-quinolin-2-one;

(8)-3-[3-(1-Methyl-2-0x%0-1,2,3 ,4-tetrahydro-quinolin-6-y)-pyridin-3-yloxy}-
pyrrolidine-1-carboxylic acid ethyl ester;

3,5-Dimethyl-1soxazole-4-carboxylic acid {(R or S)-1-[4-chloro-5-(1-methyl-2-oxo-
1,2,3,4-tetrahydro-quinolin-6-yl}-pyridin-3-yi}-ethyl} -amide;

3-Chioro-pyridine-2-carboxylic acid {(R or S)-1-{5-(7-fluoro-1-methyl-2-0x0-
1,2,3,4-tetrahydro-quinolin-6-yl)-4-methyl-pyridin-3-yl]-ethyl} -amide;
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5-Methyl-isoxazole-4-carboxylic acid [5-(7-fluoro-1-methyl-2-ox0-1,2,3,4~
tetrahydro-quinolin-6-yl)-4-methyl-pyridin-3-ylmethylj-amide;

5-(1-Methyi-2-0x0-1,2,3,4-tetrahydro-quinolin-6-y1)-3*,4", 5',6 -tetrahydro-2'H-
[3,4"Tbipyridinyl-1'-carboxylic acid tert-butyl ester ;

N-{(R or S}-1-[4-Chloro-5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-y1)-
pyridin-3-yl]-ethyl}-propionamide ;

6-[5-(1-Amino-cyclopropyl)-pyridin-3-yl}- I-methyi-1H-quinolin-2-one;

Ethanesulfonic acid [5-(8-fluoro-1-methyl-2-0x0-1,2-dihydro-quinolin-6-y1)-
pyridin-3-ylmethyl]-amide;

N-{(R or 8)-1-[5-(7-Fuoro-1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yl-4-
methyl-pyridin-3-yi}-ethyl}-propionamide;

N-[4-Chloro-5-(1-methyl-2-0x%0-1,2,3,4-tetrahydro-quinolin-6-yl)-pyridin-3-
yimethyl]-propionamide;

N-{(R or 8)-1-[4-Methyl-5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-y1)-
pyridin-3-yl]-ethyi} -propionamide;

3,5-Dimethyl-1soxazole-4-carboxylic acid {2-[5-(7-fluoro-1-methyl-2-0%x0-1,2,3,4-
tetrahydro-quinolin-6-yi)-pyridin-3-yloxy]-ethyl} -amide;

and pharmaceutically acceptable salts thereof
A compound according to any one of claims 1 to 94 and 95, selected from

6-[5-(2-Hydroxy-ethylamino}-pyridin-3-yi}-1-methyl-3,4-dihydro-1H-quinolin-2-
one;

6-[5-((S)-2-Hydroxymethyl-pyrrolidin-1-yD-pyridin-3-yl]-1-methyl-3,4-dihydro-1H-
qumolin-2-one;

6-[ 5-((8)-2-Hydroxymethyl-pyrrolidin-1-yimethyl)-pyridin-3-yl}-1-methyl-3,4-
dihydro-1H-quinolin-2-one;

6-{5-((S)-2-Hydroxymethyl-S-oxo-pyrrefidin-1-ylmethyl)-pyridin-3-yI}-1-methyl-
3,4-dihydro-1H-quinolin-2-one;
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Ethanesulfonic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-y1)-pyridin-3-
ylmethyi]-amide;

Ethanesulfonic acid [5-(7-fluoro-1-methyl-2-0%0-1,2,3,4-tetrahydro-quino lin-6-y1)-
pyridin-3-ylmethyl]-amide;

1-Methyl-6-[5-(2-ox0-pyrrolidin- 1 -ylmethyl)-pyridin-3-y1}-3,4-dihydro-1H-
quinolin-2-one;

6-[5-((R)-1-Hydroxymethy!-2-methyl-propylamino)-pyridin-3-yl}-1-methyl-3 4-
dihydro-1H-quinolin-2-one;

and pharmaceutically acceptable salts thereof.
A compound according to any one of claims 1 to 94 and 96, selected from

3,5-Dimethyl-isoxazole-4-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yl}-pyridin-3-ylmethyl}-amide;

1-Methyl-6-[5-((S)-1-propionyl-pyrrolidin-3-yioxy)-pyridin-3-y1}-3,4-dihydro-1 H-
quinolin-2-one;

5-Methyl-isoxazole-4-carboxylic acid [5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yl~pyridin-3-yimethyl]-amide;

3,5-Dimethyl-isoxazole-4-carboxylic acid {2-[5-(1-methyl-2-ox0-1,2,3,4-
tetrahydro-quinolin-6-yl)-pyridin-3-vloxy]-ethyl}-amide;

1-Methyl-1H-pyrazole-4-carboxylic acid {2-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yl}-pyridin-3-yloxy]-ethyl}-amide;

3-Chloro-pyridine-2-carboxylic acid [5-(1-methyl-2-ox0-1,2,3,4-tetrahydro-
quinolin-6-yh-pyridin-3-ylmethy!]-amide;

3-Chloro-pyridine-2-carboxylic acid [5-(7-fluoro-1-methyl-2-ox0-1,2,3,4-
tetrahydro-quinolin-6-yl)-pyridin-3-ylmethyl]-amide;

7-Fluoro-1-methyl-6-[ 5-((R)-1-propionyl-pyrrolidin-3-yloxy)-pyridin-3-y1j-3,4-
dihydro-1H-quinolin-2-one;

3-Chloro-pyridine-2-carboxylic acid {1-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin~6-yD-pyridin-3-yl}-cyclopropyl} -amide;
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3-Chloro-pyridine-2-carboxylic acid {1-methyl-1-[5-(1-methyl-2-0x0-1,2,3,4~
tetrahydro-quinolin-6-yl)-pyridin-3-yi]-ethyl}-amide;

3-Chloro-pyridme-2-carboxylic acid {1-{5-(7-fluoro-I-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yl}-pyridin-3-yi]-cyclopropyl} -amide;

Ethanesulfonic acid {(trans)-4-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-
yD-pyridin-3-yloxy]-cyclohexyl}-amide;

1-Methyl- 1H-pyrazole-4-carboxylic acid {5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yi)-pyridin-3~ylmethyl]-amide;

Ethanesulfonic acid {1-methyl-1-[5-(1-methyi-2-0x0-1,2,3,4-tctrahydro-quinolin-6-
yh-pyridin-3-yl]-ethyl}-amide;

6-{5-[2-(1,1-Dioxo-1A6-isothiazolidin-2-yl)-ethoxy]-pyridin-3-yl} - I-methyl-3,4-
dihydro-1H-quinolin-2-one;

Ethanesulfonic acid {(R or S)-1-{5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yh)-pyridin-3-yl}-ethyl} -amide;

Ethanesulfonic acid {(S or R)-1-[5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-tetrahydro-
quinolin-6-yD)-pyridin-3-yi]-ethyl}-amide;

Ethanesulfonic acid methyl-{2-[5-(1-methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-
yl)-pyridin-3-yloxyl-ethyl}-amide;

Ethanesulfonic acid [5-(4-0x0-1,2,5,6-tetrahydro-4H-pyrrolo[ 3,2, 1-ij]quinolin-8-y1)-
pyridin-3-ylmethyl}-amide;

N-{(trans)-4-{5-(1-Methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-yl)-pyridin-3-
yloxyl-cyclohexyl}-methanesulfonamide,

3,5-Dimethyl-isoxazole-4-carboxylic acid [5-(7-fluoro-1-methyl-2-0x0-1,2,3,4~
tetrahydro-quinolin-6-yl)-4-methyl-pyridin-3-ylmethyl]-amide;

5-(1-Methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-6-y1)-3",6'-dihydro-2'H-
[3,4']bipyridinyl-1'-carboxylic acid tert-butyl ester;

Ethanesulfonic acid {2-[5-(7-fluoro-1-methyl-2-0x0-1,2,3 4-tetrahydro-quinolin-6-
yD-pyridin-3-yloxy]-ethyl } -methyl-amide;
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3,5-Dimethyl-isoxazole-4-carboxylic acid {2-[5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-

tetrahydro-quinolin-6-yl)-pyridin-3-yloxy]-ethyl }-amide;

1-Methyl-6- {5-[(S)-1-(1-methyl-1H-pyrazole-4-carbonyl)-pyrrolidin-3-yloxy]-
pyridin-3-yl}-3,4-dihydro-1H-quinolin-2-one; ‘

5 and pharmaceutically acceptable salts thereof,

99. A process to prepare a compound according to any one of claims 1 to 98 comprising

the reaction of a compound of formuia (II) in the presence of a compound of formula
(IIh;

N
f RN

01 2/

i X A

()

. /\|( \Rmz .
A
O N
é'l 7

10 whersin A', A%, A° R, R R RS, R’, R® and R are as defined in claim1 and
wherein X is halogen or triflate, R'"* and R'" are alkyl, eycloalkyl or together with

Ra R
R?

the boron atom they are attached to form together a borolanyl.

100. A compound according to any one of claims 1 to 98 for use as therapeutically active

substance.

15 101. A pharmaceutical composition comprising a compound according to any one of
claims 1 to 98 and a therapeutically inert carrier.

102. A compound according to any one of claims 1 to 98 for the treatment or prophylaxis
of chronic kidney disease, congestive heart faiture, hypertension, primary
aldosteronism and Cushing syndrom.

20
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103. The use of a compound according fo any one of claims 1 to 98 for the preparation of
a medicament for the treatment or prophylaxis of chronic kidney disease, congestive

heart failure, hypertension, primary aidosteronism and Cushing syndrom.

104. A compound according to any one of claims 1 to 98, when manufactured according
to a process of claim 99.



