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Azaheterocyclic compounds

Field of the invention

The invention relates to a series of novel substituted azaheterocyclic compounds that are
useful in the treatment of hyperproliferative diseases such as cancer, as well as
inflammatory or degenerative diseases, in mammals. Also encompassed by the present
invention is the use of such compounds in the treatment of hyperproliferative,
inflammatory or degenerative diseases in mammals, especially humans, and
pharmaceutical compositions containing such compounds.

Summary of the related art

Wt proteins comprise a large family of cysteine-rich secreted ligands that are highly
conserved among species. Currently, three different pathways are believed to be
activated by Wnt signaling: the canonical Wnt / 3-catenin cascade, the noncanonical -
planar cell polarity pathway, and the Wnt/Ca2+ pathway. Of these three, the canonical
pathway is best understood and has the highest incidence for cancer relevance.
Therefore, this project is focusing on canonical Wnt / B-catenin signaling.

In the canonical pathway, B-catenin is the key mediator of Wnt signaling. In the absence
of Wnt ligands, a protein complex, that contains Axin, adenomatous polyposis coli (APC),
glycogen synthase kinase 33 (GSK3[§) and casein kinase 1 (CK1), functions in
phosphorylating B-catenin and thereby marking it for destruction via ubiquitination and
degradation by the proteasome. Following Wnt binding to a receptor complex composed
of members of the Frizzled (Fz) family of seven transmembrane, serpentine receptors
and low density lipoprotein receptor-related proteins 5/6 (LRP5/6), Disheveled (Dsh) and
Axin are recruited to the plasma membrane. Subsequently, the Axin-APC-GSK3
complex is inhibited, non-phosphorylated.B-catenin accumulates in the cytoplasm and
then translocates into the nucleus where it regulates target gene expression in
combination with members of the DNA-binding T cell factor / lymphoid enhancer factor
(TCF/LEF) family. Many different target genes of canonical Wnt / B-catenin signaling
have been described (e.g. c-Myc, Cyclin D1, VEGF, survivin) which are involved in cell
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growth, migration and survival (Logan & Nusse, Annu Rev Cell Dev Biol. 2004;20:781-
810). :

The Wnt / B-catenin sighaling cascade is frequently over-activated in different tumor
types and several proteins of the pathway act as oncogenes or tumor suppressors (Giles
et al., Biochim Biophys Acta. 2003 Jun 5;1653(1):1-24, van Es et al., Curr Opin Genet
Dev. 2003 Feb;13(1):28-33).

Most prominently, the tumor suppressor APC is mutated in nearly 60% of all colon
cancers. In addition, many colon cancers express mutated B-catenin which cannot be
phosphorylated and is therefore stabilized. Furthermore, loss of function mutations of the
tumor suppressor axin have been detected in hepatocellular, lung and colon cancers
Thus, interference with Wnt / B-catenin signaling is a conceivable strategy for the
treatment of cancer (reviewed in Dihimann & von Knebel Doeberitz, Int. J. Cancer: 113,
515-524 (2005), Luu et al., Curr Cancer Drug Targets. 2004 Dec;4(8):653-71).

WO 2010/041054 discloses a series of chemical compounds which act on the Wnt
pathway.

However, as a therapeutic directed to this pathway has yet to be commercialized, a
significant unmet medical need still exists, so that further promising Wnt pathway
inhibitors have to be identified and developed.

Description of the invention

It is the object of the present invention to provide novel Wnt pathway inhibitors useful in
the treatment of inflammatory or hyperproliferative diseases, such as cancer in
mammals, with superior pharmacological properties both with respect to their activities as
well as their solubility, metabolic clearance and bioavailability characteristics.

As a resuit, this invention provides novef substituted azaheterocyclic compounds or their
stereoisomers or tautomers, or pharmaceutically acceptable salts, that are Wnt pathway
inhibitors and useful as medicaments, especially in the treatment of the diseases
mentioned above and below.

The compounds are defined by Formula (i):
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V\/\/z X\ Y
| y
N \L1
R*

0,

wherein:

R is H, LA , Hal, OH, CN, NO;, NHy, O(LA), NH(LA), N(LA).,

R?, R¥ are independently H, Hal, OH; CN, LA, O(LA),

R® ' is H, LA, Hal, OH, SH, S(LA), CN, NO,, NH;, O(LA), (LAJOCO(LA),

' (LAYCOO(LA),NH(LA), NHCOO(LA), N(LA),, (LA)NH,,
(LA)NH(LA), SO;NH,, SO(LA),
or L-Cyc?, C

R* " isH, LA, (LAYOH, (LAYNH(R?), O(LA), Cyc®,

RS is H, LA,

R R® ' together with the atoms they are attached to, can form a4, 5, 6 or
7 membered heterocycle, having 1 or 2 heteroatoms, which is
optionally substituted by R®,

R® is H, LA , Hal, OH, CN, NO2, NHz, O(LA), NH(LA), N(LA)2,

w is -NR®COR* or -CON(RY(R?),

X is N or CH,

Y is O or CHy,

4 is NH, N(LA), S, CH,, CH(LA), C(LA),,

Cyc’ is a mono- or binuclear, aliphatic or aromatic, 4,5, 6,7, 8, 9 or 10
membered homo- or heterocycle, having 0, 1, 2, 3 or4 N, O and/or
S atoms, which may be substituted by one or two oxo groups, and
in which one N atom may be replaced by a N*-O"group,

Cyc? is 2 mono- or binuclear, aliphatic or aromatic, 4,5, 6, 7,8, 9 or 10

membered homo- or heterocycle, having 0, 1, 2, 3 or4 N, O and/or
S atoms, which may be mono-substituted by an oxo group, S(LA),
SO,(LA), N3, NHCOH, NHCO(LA), NHCOO(LA), NHSO(LA),
COO(LA), CONH,, (LA)CONH,, CONH(LA), L-Cyc® or A, or
independently mono-, di-, tri- or tetra-substituted by LA, Hal, OH,
CN, NO,, NHy, O(LA), NH(LA), N(LA),, CO(LA), and in which one
N atom may be replaced by a N*-O" group,

)

)
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Cyc is a monocyclic, aliphatic or aromatic homo- or heterocycle having
0,1,2o0r 3N, N'-O’, O and/or S atoms and 5 or 6 skeleton atoms,
which may be mono- or di-substituted by LA, Hal, OH, CN, NO,
NH,, O(LA), S(LA), NH(LA), N(LA)., and in which one N atom may
be replaced by a N™-O" group,

L is a bond, or a unbranched alkyl or alkenyl linker, having 1, 2 or 3

' carbon atoms, in which one CHz group may be replaced by a
carbonyl group,

LA is unbranched or branched alkyl, alkenyl or alkynyl, having 1, 2, 3,
4 or 5 carbon atoms, wherein one, two or three H atoms may be
replaced by Hal,

A is a unbranched or branched alkyl or alkenyl chain having up to 25
non-hydrogen atoms, wherein 1, 2, 3, 4, 5 or 6 CH, groups may be
replaced by O, S, NH, CO, N(LA), SO, and 1-7 H atoms may be
replaced by Hal, and one CH3 group may be replaced by OH, NH,
or Cyc',

Hal isF,Cl, Brorl.

In general, all residues which occur more than once may be identical or different, i.e. are
independent of one another. Above and below, the residues and parameters have the
meanings indicated for the Formula (}), unless expressly indicated otherwise.
Accordingly, the invention relates, in particular, to the compounds of the Formula (1} in
which at least one of the said residues has one of the preferred meanings indicated
below.

Ha) denotes fluorine, chlorine, bromine or iodine, in particular fluorine, chlorine or
bromine.

“A” denotes an alkyl or alkenyl chain, for example, methyl, furthermore ethyl, propyl, iso-
propyl, butyl, isobutyl, sec-butyl or tert-butyl, furthermore also pentyl, 1-, 2- or 3-methyl-
butyl, 1,1-, 1,2~ or 2,2-dimethylpropyl, or 1-ethylpropyi.

“A” further denotes an alkyl or alkenyl chain as defined above, in which 1, 2, 3,4, 5or 6
CH; groups may be replaced by O, S, NH, CO, N(LA), SO, and 1-7 H atoms may be
replaced by Hal, and in which one CH; group may be replaced by Cyc', such as, for
example, trifluoromethyl, pentafiuoroethyl, 1,1-difluoromethyt, 1,1,1-trifluoroethyl,

-4-
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methoxy, ethoXy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy or tert-butoxy,
N,N'-dimethylarhinbélkyi,’ 2-aminoethyl, 3-aminopropyl, 4-aminobutyl, 5-aminopenty!,
3-aminomethylcyclobutyl or 8-[5-(2-Oxo-hexahydro-thieno[3,4-d]imidazol-6-yl)-
pentanoylamino]-hexanoyl. o

*LA” denotes unbranched or branched, linear alkyl, alkenyl or alkynyl, having 1, 2, 3,4 or
5 C atoms, wherein 1, 2 or 3 H atoms may be replaced by Hal, e.g. methyl, ethyl, -
trifluoromethyl, difluoromethyl, 1,1,1-trifluoroethyi, propyl, isopropyl, butyl, isobutyl, sec-
butyl, tert-butyl, sec-pentyl, iso-pentyl or neopentyl.

“Cyc' and “Cyc® denote, for example, cyclobutyl, cyclopentyl, cyclohexyl, azetidine-1-,
2- or 3-yl, oxazolidine-2-, 3-, 4~ or 5-y|, isoxazolidine-2-, 3-, 4- or 5-yi, 2,3-dihydro-2-, -3-, ( y)
-4- or -5-furyl, 2,5-dihydro-2-, -3, 4- or -5-furyl, tetrahydro-z- or -3-furyl, tetrahydro-1-,
-2- or -4-imidazolyl, 2,3-dihydro-1-, -2-, -3-, ~4- or -5-pyrazolyl, tetrahydro-1-, -3- or -4-
pyrazolyl, 1,4-dihydro-1-, -2~, -3- or -4-pyridyl, 1,2,3 4-tetrahydro-1-, -2-, -3-, -4-, -5- or -6-
pyridyl, 1-, 2-, 3-, 1-, 5- or 6-piperidinyl, 2-, 3- or 4-morpholinyl, tetrahydro-2-, -3- or -4-
pyranyl, 1,4-dioxanyl, 1,3-dioxan-2-, -4- or -5-yl, hexahydro-1-, -3~ or -4-pyridazinyl,
hexahydro-1-, -2-, -4- or -5-pyrimidinyl, 1-, 2- or 3-piperazinyl, 1,2,3,4-tetrahydro-1-, -2-,
-3-, -4-, -5-, -6~, -7- or -8-quinolyl, phenyl, 2- or 3-furyl, 2- or 3-thienyl, 1-, 2- or 3-pyrrolyl,
1-, 2- or 3-pyrrolidinyl, 1-, 2, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 3~ or 4-pyridyl,
2-, 4-, 5- or 6-pyrimidinyl, pyrazin-2- or 3-y), pyridazin-3- or 4-yl, 1,2,3-triazo}-1-, 4- or -5-
yl, 1,2,4-triazok-1-, -3- or 5-yl, 1- or 5-tetrazolyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 2-, 3-, 4-,
5-, 6~ or 7-indazoly}, 2-, 3~, 4- or 5-isoindolyl, 2-, 6, -or 8-purinyi, 1-, 2-, 4- or
5-benzimidazoiyl, 1-, 3-, 4-, 5-, 6- or 7-benzopyrazolyl, 2-, 4-, 3-, 6- or 7-benzoxazolyl, 3-, L:\
4-, 5-, 6- or 7- benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or
7-benzisothiazolyi, 4-, 5-, 6- or 7-benz-2,1,3-oxadiazolyl, 1-, 3-, 4-, 5-,6-, 7-or
8-isoquinolinyl, 3-, 4-, 5-, 6-, 7- or 8-quinolinyl, 2-, 4-, 5-, 6-, 7- or 8-quinazoliny}, quin-
oxalin-2-, 3-, 4- or 5-yl, 4-, 5-, or 6-phthalazinyl, 2-, 3-, 5-, 6-, 7- or 8-2H-benzo-1,4-
oxazinyl, 1,3-benzodioxol-2-, 4- or 5-y|, indan-1-, 2-, 4~ or 5-yl, 2-oxo-1,2-dihydro-
thiazolo[5,4-b]pyridin-5, 6, or 7-yl, 7H-pyrrolo[2,3-d]pyrimidin-2, 3, 4 or 6-yl, 1H-
pyrrolo[2,3-c]pyridin-2, 3, 4, 5 or 7-yi.

“Cyc® denotes, for example, cyclopentyl, cyclohexyl, oxazolidine-2-, 3-, 4- or 5-yl,
isoxazolidine-2-, 3-, 4- or 5-yl, 2,3-dihydro-2-, -3-, -4- or -5-furyl, 2,5-dihydro-2-, -3-, -4- or
-5-furyl, tetrahydro-2- or -3-furyl, tetrahydro-1-, -2- or -4-imidazolyl, 2,3-dihydro-1-, -2-, -3-
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, -4- or -5-pyrazolyl, tetrahydro-1-, -3- or -4-pyrazolyl, 1,4-dihydro-1-, -2-, -3- or -4-pyridyl,
1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5- or -6-pyridyl, 1-, 2, 3-, 1-, 5~ or 6-piperidinyl, 2-, 3-
or 4-morpholinyl, tetrahydro-2-, -3- or -4-pyranyl, 1,4-dioxanyl, 1,3-dioxan-2-, -4- or -5-yl,
hexahydro-1-, -3- or -4-pyridazinyl, hexahydro-1-, -2-, -4- or -5-pyrimidinyl, 1-, 2- or
3-piperazinyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5-, -6-, -7- or -8-quinolyl, pheny), 2- or
3-furyl, 2- or 3-thienyl, 1~, 2- or 3-pyrrolyl, 1-, 2- or 3-pyrrolidinyl, 1-, 2, 4- or 5-imidazolyl,
1-, 3-, 4- or 5-pyrazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, pyrazin-2- or 3-y},
pyridazin-3- or 4-yl, 1,2,3-triazol-1-, -4- or -5-y}, 1,2,4-triazol-1-, -3- or 5-yl, 1- or

5-tetrazolyl.

in a preferred embodiment the compounds of the invention conform to Subformulae 1 to
22 of Formulae (l), wherein

in Subformula 1
Z is H, NCH3, CH,,

in Subformula 2
vy is -NR’COR?,

in Subformula 3
W is -CON(R*)(R®),

in Subformula 4
Y is O,

in Subformula 5
Z is H, NCH3, CHa,

R R® are methyl,

in Subformula 6

W is -NR°COR?,

R* R® together with the atoms they are attached to, form piperidin-2-one
or pyrrolidin-2-one,

R® is H,
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in Subformula 7

R4
R5

in Subformula 8
X

in Subformula 9
w
R4
R5

in Subformula 10
w
R* R®

in Subformula 11
X
R1

in Subformula 12
Cyc’

in Subformula 13

Cyc*

in Subformula 14
Cyc'

in Subformula 15

Cyc'

in Subformula 16

is -CON(RY(R),
is methyl,
is H,

isN,

is ~NR°COR?,

PCT/EP2013/000050 '

is methyl, hydroxymethy), tert-butyloxy, neopentyl,

is H, methyl, ethyl, isopropy}, fluoromethyl,

is -NR°COR®,
are methyl,

is N,
is H,

is indanyl, indolyl, isoquinolinyl, benzoisoxazolyi,

O

is phenyl, which is independently mono-, di- or tri-substituted by F,

Br, CN, O(LA), LA,

is phenyl, which is substituted in 4-position by L-Cyc?,

is phenyl, which is substituted in 4-position by L-Cyc?, and in 1-

and/or 2-position by F,
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N < X

in Subformula 17

in Subformula 18
wW

X

Y

Z

R‘l

Cyc'

in Subformula 19
w

X

Y

Z

R1

Cyc'

in Subformula 20
w

X

Y

Z

R

PCT/EP2013/000050

isN,
is O,
is H, NCH:;, CHg,

is N,
is O,
is NCH3, CHa,
is H,

is -NR°COR?,

is N,

is O,

is NCH3, CHy,

is H,

is phenyl, which is independently mono-, di- or tri-substituted by F,
Br, CN, O(LA), LA,

is -NR°COR*,

SN,

is O,

is NCH3, CH,,

is H,

is phenyl, which is substituted in 4-position by L-Cyc® and,
optionally, in 1- and/or 2-position by F,

is -NR’COR?,
is N,
is O,
is NCH3, CHa,
is H,

-8-
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in Subformula 21

in Subformula 22
wW

X

Y

Z

R4 R®

R1

Cyc'

Cyc?

PCT/EP2013/000050

is phenyl, which is substituted in-4-position by L-Cyc? and,
optionally, in 1- and/or 2-position by F,

is N,

is O,

is NCHa, CHy, S,

is methyl,

is methyl, ethyl, isopropyl,

is H,

is phenyl, which is substituted in 4-position by L-Cyc® and,
optionally, in 1- and/or 2-position by F,

is pyridin-2, 3, or 4-yl,-or pyrazin-2-yl, each of which is
unsubstituted or substituted by HO(LA), LA, NH, CN, .

is -NR’COR?,

is N,

is O,

is NCH3, CHy, S,

together with the atoms they are attached to, form piperidin-2-one
is H,

is phenyl, which is substituted in 4-position by L-Cyc? and,
optionally, in 1- and/or 2-position by F,

is pyridin-2, 3, or 4-y}, or pyrazin-2-yl, each of which is
unsubstituted or substituted by HO(LA), LA, NH,, CN,

and the remaining residues have the meaning as indicated for Formula (1).

The compounds of the Formula (I) may have one or more centres of chirality. They may

accordingly oceur in various enantiomeric forms and be in racemic or optically active

form. The invention, therefore, also relates to the optically active forms, enantiomers,

racemates, diastereomers, collectively: sterecisomers, of these compounds.

Since the pharmaceutical activity of the racemates or stereoisomers of the compounds.

according to the invention may differ, it may be desirable to use the enantiomers. In

-9-
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these cases, the end product or even the intermediates can be separated into
enantiomeric compounds by chemical or physical measures known to the person skilled
in the art or even employed as such in the synthesis.

In the case of racemic amines, diastereomers are formed from the mixture by reaction
with an optically active resolving agent. Examples of suitable resolving agents are
opfically active acids, such as the R and S forms of tartaric acid, diacetyltartaric acid,
dibenzoyltartaric acid, mandelic acid, malic acid, lactic acid, suitably N-protected amino
acids (for example N-benzoylproline or N-benzenesuifonylproline), or the various
optically active camphorsulfonic acids. Also advantageous is chromatographic enantio-
mer resolution with the aid of an optically active resolving agent (for example
dinitrobenzoylphenylglycine, celluiose triacetate or other derivatives of carbohydrates or
chirally derivatised methacrylate polymers immobilised on silica gel). Suitable eluents for
this purpose are aqueous or alcoholic solvent mixtures, such as, for example,
hexane/isopropanol/ acetonitrile, for example in the ratio 82:15:3.

An elegant method for the resolution of racemates containing ester groups (for example
acetyl esters) is the use of enzymes, in particular esterases.

it is well known that atoms may have atomic masses or mass numbers which differ from
the atomic masses or mass numbers of the atoms which usually occur naturally.
Examples of isotopes which are readily commercially available and which can be
incorporated into a compound of the present invention by well-known methods include
isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorus, fluorine and chlorine, for
example 2H, °H, 13C, *C, *N, 80, 770, ¥'p, 3%p, %8, ®®F and *°Cl, respectively.
Incorporation of heavier isotopes, especially deuterium (*H), into a compound of the
invention has therapeutic advantages.owing to the higher metabolic stability of this
isotope-labelled compound. Higher metabolic stability translates direcily into an
increased in vivo half-life or lower dosages. Therefore, these isotopes are included in the
definition of atoms H, C, N etc., as used in the chemical compounds of this invention.

The compounds of the present invention can be in the form of a prodrug compound.
"Prodrug compound” means a derivative that is converted into a biologically active
compound according to the present invention under physiological conditions in the living
body, e.g., by oxidation, reduction, hydrolysis or the like, each of which is carried out
enzymatically, or without enzyme involvement. Examples of prodrugs are compounds,
wherein the amino group in a compound of the present invention is acylated, alkylated‘ or

-10 -
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phosphoryiated, e.g., eicosanoylamino, alanylamino, pivaloyloxymethylamino or wherein
the hydroxyl group is acylated, alkylated, phosphorylated or converted into the borate,
e.g. acetyloxy, palmitoyloxy, pivaloyloxy, succinyloxy, fumaryloxy, alanyloxy or wherein
the carboxyl group is esterified or amidated, or wherein a sulfhydryl group forms a
disulfide bridge with a carrier molecule, e.g. a peptide, that delivers the drug selectively
to a target and/or to the cytosol of a cell. These compounds can be produced from
compounds of the present invention according to well-known methods. Other examples
of prodrugs are compounds, wherein the carboxylate in 2a compound of the present -
invention is for example converted into an alkyl-, aryl-, choline-, amino, -
acyloxymethylester, linolenoyl-ester.

Where tautomerism, e.g., keto-eno} tautomerism, of compounds of the present invention ( _)
or their prodnjgs may occur, the individual.forms, €.9., the keto or the enol form, are
claimed separately and together as mixtures in any ratio. The same applies for
stereoisomers, e.g., enantiomers, cis/trans isomers, conformers.and the like.

If desired, isomers can be separated by methods well known in the art, e.g. by liquid
chromatography. The same applies for enantiomers, e.g., by using chiral stationary
phases. Additionally, enantiomers may be isolated by converting them into
diastereomers, i.e., coupling with an enantiomerically pure auxiliary compound,
subsequent separation of the resulting diastereomers and cleavage of the auxiliary
residue. Alternatively, any enantiomer of a compound of the present invention may be
obtained from stereoselective synthesis using optically pure starting materials

The compounds of the present invention can be in the form of a phammaceutically
acceptable salt, a pharmaceutically acceptable solvate, or a pharmaceutically acceptable
solvate of a pharmaceutically acceptable salt.

The term "pharmaceutically acceptable salts” refers to salts prepared from
pharmaceutically acceptable bases or acids, including inorganic bases or acids and

—~~
H
p

organic bases or acids. In cases where the compounds of the present invention contain
one or more acidic or basic groups, the invention also comprises their corresponding
pharmaceutically acceptable salts. Thus, the compounds of the present invention which
contain acidic groups can be present in salt form, and can be used according to the
invention, for example, as alkali metal salts, alkaline earth metal salts or as ammonium
salts. More precise examples of such salts include sodium salts, potassium salts, calcium
salts, magnesium salts or salts with ammonia or organic amines such as, for.example,

-11-
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ethylamine, ethanolamine, triethanolamine or amino acids. Compounds of the present
invention which contain one or more basic groups, i.e. groups which can be protonated,
can be present in salt form, and can be used according to the invention in the form of
their addition salts with inorganic or organic acids. Examples of suitable acids include
hydrogen chloride, hydrogen bromide, phosphoric acid, sulfuric acid, nitric acid,
methanesuifonic acid, p-toluenesulfonic acid, naphthalenedisulfonic acids, oxalic acid,
acetic acid, tartaric acid, lactic acid, salicylic acid, benzoic acid, formic acid, propionic
acid, pivalic acid, diethylacetic acid, malonic acid, succinic acid, pimelic acid, fumaric
acid, maleic acid, malic acid, sulfaminic acid, phenylpropionic acid, gluconic acid,
ascorbic acid, isonicotinic acid, citric acid, adipic acid, and other acids known to the
person skilled in the art. If the compounds of the present invention simultaneously
contain acidic and basic groups in the molecule, the invention also includes, in addition to
the salt forms mentioned, inner salts or betaines (zwitterions). The respective salts can
be obtained by customary methods which are known to a person skilled in thé art, for
example by contacting these with an organic or inorganic acid or base in a solvent or
dispersant, or by anion exchange or cation exchange with other saits. The present
invention also includes all salts of the compounds of the present invention which, owing
to low physiological compatibility, are not directly suitable for use in pharmaceuticals but |
which can be used, for example, as intermediates for chemical reactions or for the
preparation of pharmaceutically acceptable salts.

The term “pharmaceutically acceptable solvates” means addition forms with
pharmaceutically acceptable solvents that contain either stoichiometric or non
stoichiometric amounts of solvent. Some compounds have a tendency to trap a fixed
molar ratio of solvent molecules in the crystalline solid state, thus forming a solvate, If the
solvent is water the solvate formed is a hydrate, e.g. a mono- or dihydrate. If the solvent
is alcohol, the solvate formed is an alcoholate, e.g., a methanolate or ethanolate. If the
solvent is an ether, the solvate formed is an etherate, e.g., diethyl etherate.

Therefore, the following items are also in accordance with the invention:
a) all stereocisomers or tautomers of the compounds, including mixtures thereof in all
ratios, '
b) prodrugs of the compounds, or stereocisomers or tautomers of these prodrugs,
¢) pharmaceutically acceptable salts of the compounds and of the items mentioned
under (a) and (b),

-12-



10

16

20

25

30

35

WO 2013/110433 PCT/EP2013/000050 '

d) pharmaceutically acceptable solvates of the compounds and of the items
mentioned under (a), (b) and (c).
It should be understood that all references to compounds above and below are meant to
include these items, in particular pharmaceutically acceptable solvates of the
compounds, or phamaceutically acceptable solvates of their pharmaceutically
acceptable salts.

Furthermore, the present invention relates to pharmaceutical compositions comprising a -
compound of the present invention, or its sterecisomers or tautomers, or
pharmaceutically acceptable salts of each of the foregoing, including mixtures thereof in
all ratios, as active ingredient, together with a pharmaceutically acceptable carrier.
"Pharmaceutical composition" means one or more active ingredients, and one or more

inert ingredienis that make up the carrier, as well as any product which results, directly or

indirectly, from combination, complexation or aggregation of any two or more of the

ingredients, or from dissociation of one or more of the ingredients, or from other types of

reactions or interactions of one or more of the ingredients. Accordingly, the

pharmaceutical compositions of the present invention encompass any composition made

by admixing a compound of the present invention and a pharmaceutically acceptable

carrier. ) '

A pharmaceuiical composition of the present invention may additionally comprise one or

more other compounds as active ingredients, such as one or more additional compounds

of the present invention, or other Wnt pathway inhibitors. - : ()
The pharmaceutical compositions include compositions suitable for oral, rectal, topical,

parenteral (including subcutaneous, intramuscular, and intravenous), ocular (ophthalmic),

pulmonary (nasal or buccal inhalation), or nasal administration, although the most

suitable route in any given case will depend on the nature and severity of the conditions

being treated and on the nature of the active ingredient. They may be conveniently

presented in unit dosage form and prepared by any of the methods well-known in the art

of pharmacy.

in one embodiment, said compounds and pharmaceutical composition are for the
treatment of cancer such as brain; lung, colon, epidermoid, squamous cell, bladder,
gastric, pancreatic, breast, head & neck, renal, kidney, liver, ovarian, prostate, uterine,
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oesophageal, testicular, gynecological, thyroid cancer, melanoma, as well as
hematologic malignancies such as acute myelogenous leukemia, multiple myeloma,
chronic myelogneous leukemia, myeloid cell leukemia, Kaposi’'s sarcoma, or any other
type of solid or liquid tumors. Preferably, the cancer to be treated is chosen from colon,
lung, breast and hematological tumor types.

In addition, said compounds and pharmaceutical composition are for the treatment of
inflammatory diseases such as multiple sclerosis, rheumatoid arthritis, systemic lupus,
inflammatory bowel diseases or degenerative diseases such as osteoarthritis and
Alzheimer’'s disease.

This invention also relates to a compound or pharmaceutical composition for inhibiting
abnormal cell growth in a mammal which comprises an amount of a compound of the
present invention, in combination with an amount of another anti-cancer therapeutic,
wherein the amounts of the compound, and of the other anti-cancer therapeutic are
together effective in inhibiting abnormal cell growth. Many anti-cancer therapeutics are
presently known in the art. In one embodiment, the anti~cancer therapeutic is a
chemotherapeutic selected from the group consisting of mitotic inhibitors, alkylating
agents, anti-metabolites, intercalating antibiotics, cell cycle inhibitors, topoisomerase
inhibitors, or a biological response modifiers, such as anti-hormones, angiogenesis
inhibitors, integrin antagonists, such as cilengitide, and anti-androgens. In another
embodiment the anti-cancer therapeutic is an antibody selected from the group
consisting of bevacizumab, CD40-specific antibodies, chTNT-1/B, denosumab, ‘
zanolimumab, IGF1R-specific antibodies, lintuzumab, edrecolomab, WX G250, rituximab,
ticllimumab, trastuzumab and cetuximab. In yet another embodiment the anti-cancer
therapeutic is an inhibitor of a protein kinase, auch as Akt, Axl, Aurora A, Aurora B, ¢-
Met, dyrk2, epha2, fgfi3, igfir, IKK2, JNK3, Vegfr1, Vegfr2, Vegfr3 (also known as Fit-4),
KDR, MEK, MET, PIk1, RSK1, Src, TrkA, Zap70, cKit, bRaf, EGFR, Jak2, PI3K, NPM-
Alk, c-Abl, BTK, FAK, PDGFR, p70S6K, TAK1, LimK, Fit-3, PDK1 and Erk.

This invention further relates to a method for inhibiting abnormal celt growth in a mammal
or treating a hyperproliferative disorder that comprises administering to the mammal an
amount of a compound of the present invention or pharmaceutical composition, in
combination with radiation therapy, wherein the amounts of the compound or
pharmaceutical composition, is in combination with the radiation therapy effective in
inhibiting abnormal cell growth or treating the hyperproliferative disorder in the mammal.
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Techniques for administering radiation therapy are known in the art, and these
techniques can be used in-the combination therapy described herein. The administration
of a compound of the invention, or pharmaceutical composition, in this combination
therapy can be determined as described herein. It is believed that the compounds of the
present invention can render abnormal cells more sensitive to treatment with radiation for
purposes of killing-and/or inhibiting the growth of such cells.

Accordingly, this invention further relates to a method for sensitizing abnormal cells in a
mammal to treatment with radiation which comprises administering to the mammal an
amount of a compound of the present invention or pharmaceutical composition, which
amount is effective in sensitizing abnormal cells to treatment with radiation. The amount
of the compound in this method can be determined according to the means for
ascertaining effective amounts-of such compounds described herein.

In practical use, the compounds of the present invention can be combined as the active
ingredient in intimate admixture with a pharmaceutical carrier according to conventional
pharmaceutical compounding technigues. The carrier may take a wide variety of forms
depending on the form of preparation desired for administration, e.g:, oral or parenteral
(including intravenous). In preparing the compositions for oral dosage form, any of the
usual pharmaceutical media may be employed, such as, for example, water, glycols, oils,
alcohols, flavoring agents, preservatives, coloring agents and the like. in the case of oral
liquid preparations, any of the usual pharmaceutical media may be employed, such as,
for example, suspensions, elixirs and solutions; or carriers such as starches, sugars,
microcrystalline cefluiose, diluents, granulating agents, lubricants, binders, disintegrating
agents and the like. In the case of oral solid preparations the composition may take forms
such as, for example, powders, hard and soft capsules and tablets, with the solid oral
preparations being preferred over the liquid preparations.

Because of their ease of administration, tablets and capsules represent the most
advantageous oral dosage unit form in which case solid pharmaceutical carriers are
obviously employed. If desired, tablets may be coated by standard aqueous or
nonaqueous technigues. Such compositions and preparations should contain at least 0.1
percent of active compound. The percentage of active compound in these compositions
may, of course, be varied and may conveniently be between about 2 percent to about 60
percent of the weight of the unit. The amount of active compound in such therapeutically
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useful compositions is such that an effective dosage will be pbtained. The active
compounds can also be administered intranasally as, for example, liquid drops or spray.

The tablets, pills, capsules, and the like may also contain a binder such as gum
tragacanth, acacia, corn starch or gelatin; excipients such as dicalcium phosphate; a
disintegrating agent such as corn starch, potato starch, alginic acid; a lubricant such as
magnesium stearate; and a sweetening agent such as sucrose, lactose or saccharin.
When a dosage unit form is a capsule, it may contain, in addition to materials of the
above type, a liquid carrier such as a fatty oil.

Various other materials may be present as coatings or to modify the physical form of the
dosage unit. For instance, tablets may be coated with shellac, sugar or both. A syrup or
elixir may contain, in addition to the active ingredient, sucrose as a sweetening agent,
methyl and propylparabens as preservatives, a dye and a flavoring such as cherry or
orange ﬂa\(or.

Compounds of the present invention may also be administered parenterally. Solutions or
suspensions of these active compounds can be prepared in water suitably mixed with a
surfactant such as hydroxy-propylcellulose. Dispersions can also be prepared in glycerol,
liquid polyethylene glycols and mixtures thereof in oils. Under. ordinary conditions of
storage and use, these preparations contain a preservative to prevent the growth of
microorganisms.

The pharmaceutical forms suitable for injectable use include sterile aqueous solutions or
dispersions and sterile powders for the extemporaneous preparation of sterile injectable
solutions or dispersions. In all cases, the form must be sterile and must be fluid to the
extent that easy syringability exists. It must be stable under the conditions of
manufacture and storage and must be preserved against the contaminating action of
microorganisms such as bacteria and fungi. The carrier can be a solvent or dispersion
medium containing, for example, water, ethanol, polyol (e.g., glycerol, propylene glycol
and liquid polyethylene glycol), suitable mixtures thereof, and vegetable oils.

Any suitable route of administration may be employed for providing a mammal, especially
a human, with an effective dose of a compound of the present invention. For example,
oral, rectal, topical, parenteral, ocular, pulmonary, nasal, and the like may be employed.
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Doéage forms inciude tablets, troches, dispersions, suspensions, solutions, capsules,
creams, ointments, aerosols, and the like. Preferably compounds of the present invention
are administered orally.

The effective dosage of active ingredient employed rhay vary depending on the particular
compound employed, the mode of adminisiration, the condition being treated and the
éeverity of the condition being treated. Such dosage may be ascertained readily by a
person skilled in the art.

When treating inflammatory, degenerative or hyperproliferative diseases for which

compounds of the present invention are indicated, generally satisfactory results are

obtained when the compounds of the present invention are administered at a daily ()
dosage of from about 0.01 milligram to about 100 milligram per kilogram of body weight,

preferably given as a single daily dose. For most large mammals, the total daily dosage

is from about 0.1 milligrams to about 1000 milligrams, preferably from about 0.2 milligram

to about 50 milligrams. In the case of a 70 kg aduit human, the total daily dose will

generally be from about 0.2 milligrams to about 200 milligrams. This dosage regimen

may be adjusted to provide the optimal therapeutic response.

The invention also relates to a set (kit) consisting of separate packs of

a) an effective amount of a compound according to the invention or its stereoisomers

or tautomers, or pharmaceutically acceptable salts of each of the foregoing, including

mixtures thereof in all ratios, and

b)  an effective amount of a further medicament active ingredient. ()
The set comprises suitable containers, such as boxes, individual bottles, bags or

ampoules.

By way of example, the set may comprise separate ampoules, each containing an

effective amount of a compound according to the invention, and an effective amount of a

further medicament active ingredient in dissolved or lyophilised form.

Experimental Section

Some abbreviations that may appear in this application are as follows:
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Abbreviations

Designation

ATP Adenosine triphosphate

b Broad peak

d Doublet

DMF Dimethylformamide

h Hour

HBBS Hank's Balanced Salt Solution
HPLC High Pressure Liquid Chromatography
LC/MS Liquid Chromatography coupled to Mass Spectrometry
m Multiplet

m/z Mass-to-charge ratio

min Minute

MS Mass spectrometry

N Normal (unit of concentration)
NMR Nuclear Magnetic Resonance
q Quartette (or quartet)

Rf Retention factor

RT Room temperature

Rt. Retention time

s Singlet

Tert Tertiary

THF Tetrahydrofuran

Luv Ultraviolet

VIS Visible

The compounds of the present invention can be prepared according to the procedures of

the following Schemes and Examples, using appropriate materials and are further

exemplified by the following specific examples.

Moreover, by utilizing the procedures described herein, in conjunction with ordinary skills

in the art, additional compounds of the present invention claimed herein can be readily
prepared. The compounds illustrated in the examples are not, however, to be construed

as forming the only genus that is considered as the invention. The examples further
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illustrate details for the preparation of the compounds of the present invention. Those
skilled in the art will readily understand that known variations of the conditions and
processes of the following preparative procedures can be used to prepare these
compounds.

The instant compounds are generally isolated in the form of their pharmaceutically .
acceptable salts, such as those described above. The amine-free bases corresponding
to the isolated salts can be generated by neutralization with a suitable base, such as
aqueous sodium hydrogencarbonate, sodium carbonate, sodium hydroxide and
potassium hydroxide, and extraction of the liberated amine-free base into an organic
solvent, followed by evaporation. The amine-free base, isolated in this manner, can be
further converted into another pharmaceutically acceptable salt by dissolution in an
organic solvent, followed by addition of the appropriate acid and subsequent evaporation,
precipitation or crystallization.

The invention will be illustrated, but not limited, by reference to the specific embodiments
described in the following examples. Unless otherwise indicated in the schemes, the |
variables have the same meaning as described above.

Unless otherwise specified, all starting materials are obtained from commercial suppliers
and used without further purifications. Unless otherwise specified, all temperatures are
expressed in °C and all reactions are conducted at room temperature. Compounds were
purified by either silica chromatography or preparative HPLC.

The present invention relates also to a process for the manufacture of compounds of
Formula (), wherein a compound of Formula (V)

LG‘\[x\ LG
NQ;
V),

is reacied with a compound of Formula (V)
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R v,

to yield a compound of Formula (1)

1 R
LG X Y
| AN
\[{ R3
N
2”

R am,
which is then further reacted with a compound of Formula (i)
Z
w Ty

to yield a compound of Formula (f).

LG' and LG? are leaving groups typically used in nucleophiiic substitutions; preferably
Hal, such as C! or Br.

Exampies

HPLC method (polar}

Solvent A: water + 0.05 % formic acid
Solvent B: acetonitril + 0.04 % formic acid
Flow: 2,4 mi/min, wave length : 220nm
Gradient: 0.0min 4% B
28min 100 % B
3.3 min 100% B
3.4min 4% B
Column: Chromolith Speed ROD RP-18e 50-4.6 mm (Merck KGaA)
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The working examples presented below are intended to illustrate particular embodiments’
of the invention, and are not intended to limit the scope of the specification or the claims
in any way.

Chemical Synthesis

In this section experimental details are provided for a number of Example compounds
according to Formula (1), and synthesis intermediates thereof. ‘

N-(2-{[6-(4-Fluoro-phenoxy)-pyrazin-2-yl}-methyl-amino}-ethyl)-N-methyl-acetamide
@

Ny -C! NP N - | ’

W0 rAer

1 2 3

lc.

|

N.__Ny_-O
Savast

4

a. 2,6-Dichloropyrazine (98%, 1.00 g, 6.58 mmol) and 4-Fluorophenol (98%, 0.83 g,
7.26 mmol) were dissolved in dioxan (2 mL), To this solution sodium hydride (60% in
paraffin oil, 0.29, 7.25 mmol) were added at RT in small portions and stirring continued
under inert atmosphere (N2) 18 h at RT. Since the reaction was not completed the
mixiure was stirred at 100°C for 30 min. After cooling water was added and the aqueous
layer was extracted with ethyl acetate. The organic layer was washed with water twice,
dried over sodium sulfate, filtered and the solvent was evaporated under reduced

Cl

X

pressure. The residue was purified by chromatography (heptane/ethyl acetate) to yield in
a coloriess sofid, which was characterized as compound 2 (1.38 g, 6.14 mmol, 93%).

b. Compound 2 (600 mg, 2.67 mmol) and N,N'-dimethylethylenediamine (1.20 mL,
11.1 mmol) was dissolved in dimethylsulfoxide (10 mL), cesium fluofide (1.309, 8.56
mmol) was added at RT and stirring was continued at 120°C for 12 h. After cooling the
solvent was evaporated under reduced pressure and the residue purified directly by
chromatography (dichioromethane/methanol) to yield in a colorless solid identified as
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compound 3 (668 mg, 2.42 mmol, 91%).

c. Compound 3 (100 mg, 0.36 mmol) was dissolved dichloromethane (2 mL.), triethyi
amine (0.05 mL, 0.36 mmol) at RT followed by acetic anhydride (0.04 mL, 0.42 mmol)
dropwise at RT. The mixture was stirred for 15 h at RT. Water was added and the
aqueous layer was extracted with ethyl acetate. The organic layer was washed with
water twice, dried over sodium sulfate, filtered and the solvent was evaporated under
reduced pressure. The residue was purified by chromatography ‘
(dichloromethane/methanol) to yield in a colorless solid, which was characterized as
compound 4 (113 mg, 0.35 mmol, 98%).

N-[2-({6-[4-{6-Hydroxymethyl-pyridin-3-yl)-phenoxy]-pyrazin-2-yI}-methyl-amino)-
ethyl]-N-methyl-acetamide (8)

ChNO . ONNS0 | '
[CAE R CACVE S agshol
i
1 5 o 6 if. o
N/\\/N N
BACACN A oo,

P

d. 2,6-Dichloropyrazine (98%, 5.00g, 32.9 mmol) and 4-Hydroxyphenyi boronic acid:
(98%, 5.00 g, 36.2 mmol) were dissolved in dimethyl sulfoxide (70 mL). To this solution
sodium hydride (60% in paraffin oil, 1.58, 39.5 mmol) were added at RT in small portions
and stiming continued under inert atmosphere (N2) 3 h at 100°C. After cooling water was
added and the aqueous layer was extracted with éthyl acetate, The aqueous layer was
slightly acidified with diluted HC! and extracted with ethyl acetate. The combined organic
layers were washed with water and saturated NaCl-solution, dried over sodium sulfate,
filtered and the solvent was evaporated under reduced pressure. The dark residue was
crystallized from acetonitrile resulting in a colorless solid, which was characterized as
compound 5 (6.05 g, 24.2 mmol, 73%).

e. Compound 5 (4.30 g, 17.3 mmol) and N,N'-dimethylethylenediamine (4.70 mL,
43.3 mmol) was dissolved in dimethyl sulfoxide (10 mL), cesium fluoride (6.60 g, 43.3
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mmol) was added at RT and stirring was continued at 120°C for 15 h. After cooling the

solvent was evaporated under reduced pressure and the residue purified by
crystallization (dichloromethane/methanol) to yield in a colorless solid identified as
compound 6 (4,18 mg, 13.8 mmol, 80%).

f. Compound 6 (1.40 g, 4.63 mmol) was dissolved in dimethyl sulfoxide (6 mL),
triethyl amine (0.65 mL, 4.63 mmol) at RT followed by acetic anhydride (0.53 mL, 5.55
mmol) dropwise at RT. The mixture was stirred for 15 h at RT and the solvent evaporated
under reduced pressure to dryness. The residue was redissolved in ethyl acetate and
washed with water. The aqueous layer was acidified with diluted HCI to pH 6 and
extracted with Ethyl acetate twice. The combined organic layers were dried over sodium
sulfate, filtered and the solvent was evaporated under reduced pressure. The residue
was purified by chromatography (dichloromethane/methanol) to yield in coloriess solid,
which was characterized as compound 7 (980 mg, 2.85 mmol, 61%) was obtained and
used without further purification.

g. Compound 7 (252 mg, 0.73 mmol) and 5-Bromo-2hydroxymethylpyridine (138 mg,
0.73 mmol) was suspended in dioxane/water (4 mL, 3:1) and flushed with argon. To this
suspensibn potassium carbonate (203 mg, 1.47 mmol) and Dichloro[1,1’-
bis(diphenylphosphino)ferrocene]palladium(ll) dichloromethane adduct (88.6 mg, 0.11
mmol) were added at RT under Argon atmosphere. The mixture was stirred for 15 h at
120°C. The recooled mixture was filtered and ethyl acetate was added to the filirate. The
organic layer was washed with sodium hydrogen carbonate solution, water and saturated
NaCl solution. It was filtered and the solvent was evaporated under reduced pressure to
dryness. The résidue was purified by chromatography (dichloromethane/methanol) to
yield in colorless solid, which was characterized as compound 8 (153 mg, 0.38 mmol,
61%).

Other phenols with boronic acids/esters functionality reacted in a similar matter are:
OD\ 0. F
Y T\:[?”

o} F 0

N-Methyl-N-[2-(6-{4-[6-(4-methyl-piperazin-1-yl)-pyridin-2-yi}-phenoxy}-pyrazin-2-
ylamino)-ethyl]-acetamide (12)
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h. Compound 5 (3.89 g, 15.5 mmol) and (2-Amino-ethyl)methyl-carbamic acid tert.-
butyl ester (3.25 g, 18.7 mmol) was dissolved in dimethyl sulfoxide (50 mL), cesium
fluoride (2.83 g, 18.7 mmol) was added at RT and stirring was continued at 120°C for 4
5 days. After cooling the solvent was evaporated under reduced pressure and the residue
was redissolved in ethyl acetate and washed with water and saturated NaCl solution. It
was dried over sodium sulfate, filtered and evaporated to dryness under reduced
pressure. The crude solid was purified by chromatography (dichloromethane/methanol)
‘ to yield in a colorless solid identified as compound 9 (3.72 g, 8.62 mmol, 56%).
- 10
i. Compound 9 (3.72 g, 8.62 mmol) was dissolved 2-propanole (50 mL). To this
solution 6N HCI solution in 2-propanole (25 mL) was added dropwise at RT and stirring
was continued for 48 h at RT. The solvent was evaporated to dryness and the residue
crystallized from 2-propanole/diethylether to result in the hydrochloride salt 10 as a
15  colorless solid (2.99 g, 8.20 mmol, 96%).

J- Compound 10 (2.99 g, 9.20 mmol) was dissolved in acetonitrile/dimethyl
formamide (75 mL, 2:1), triethyl amine (3.97 mL, 28.7 mmol) at RT followed by acetic
anhydride (0.85 mL, 10.0 mmol} dropwise at RT. The mixture was stirred for 2 h at RT

20 and the solvent evaporated under reduced pressure to dryness. The residue was directly
purified by chromatography (dichloromethane/methanol) to yield in light yellow solid,
which was characterized as compound 11 (1.90 g, 5.76 mmol, 63%).

-24-



10

15

20

25

WO 2013/110433 PCT/EP2013/000050

k. Compound 11 (80.0 mg, 0.24 mmol) and 1-(6-Bromo-pyridin-2-yl)-4-methyl-
piperazine (68.3 mg, 0.27 mmol) was suspended in dioxane/water (10 mL, 7:3) and
flushed with argon. To this suspension potassium carbonate (67.0 mg, 0.4S mmol) and
Dichloro[1,1’-bis(diphenylphosphino)ferrocene]palladium(il) dichloromethane adduct
(9.90 mg, 0.012 mmol) were added at RT under Argon atmosphere: The mixture was
stirred for 120 min at 120°C in the microwave. The solvent was removed under reduced
pressure, the residue redissolved in ethyl acetate, filtered and the filter residue washed
with ethyl acetate. The solvent was evaporated under reduced pressure to dryness. The
residue was purified directly by prepan-itive HPLC (Agilent Technologies, 1200 series,
acetonitrile/water, gradient), to yield in coloriess solid, which was characterized as the
formic acid salt 12 (65.0 mg, 0.12 mmol, 50%).

N-EthyI-N-(Z-{s-[4-(5-methyl-pynd|n-2-yl)-phenoxy]-pyraz:n-2-ylsulfanyI}-ethyl)-
acetamide (17)

cu\[:j/m L m\[:j/o e o/\/s\[ :]/ .
N IN\ ° o l:’/\Isl‘o/\/S
P, ;[N/j/ \©\©\ -— \[ j/ %
’
Jomnon,
) \[N/j/ \%

R 2,6-Dichloropyrazine (3;86 g, 25.9 mmol) and 4-(5-methyl-pyridin-2-yl)-phenol
{4.00 g, 21.6 mmol) were dissolved in dioxane (80 mL). To fhis solution sodium hydride
(60% in paraffin oil, 1.04, 26.9 mmol) were added at RT in small portions and stirring
continued under inert atmosphere (N2) for 15 h at 120°C. After cooling water and ethy!

z=
\ /7

acetate were added, the aqueous layer slightly basified with sodium hydroxide solution
(1N) to pH 8 and the aqueous layer was extracted with the organic solvent mixture,
followed by ethyl acetate twice. The combined organic layers were washed with water
and saturated NaCl-solution, dried over sodium sulfate, filtered and the solvent was
evaporated under reduced pressure. The residue was purified by chromatography (ethy!
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acetate/cyclohexane) to yield in a colorless solid, which was characterized as compound
13 (4.50 g, 15.1 mmol, 70%).

m. Compound 13 (1.50 g, 5.04 mmol) and 2-mercaptoethanol (0.43 g, 5.54 mmol)
was dissolved in acetonitrile (8 mL) and stirred at 60°C for 14 h and additional 4 h at
80°C. After cooling the solvent was evaporated under reduced pressure and the residue
was redissolved in ethyl acetate and washed with water and saturated NaCl solution. it
was dried over sodium sulfate, filtered and evaporated to dryness under reduced
pressure. The crude solid was purified by chromatography (ethyl acetate/cyclohexane) to
yield in a colorless solid identified as compound 14 (1.32 g, 3.89 mmol, 77%).

n. Compound 14 (1.13 g, 3.33 mmol) was dissolved in acetonitrile (20 mL), triethyl
amine (0.69 mL, 4.99 mmol) at RT followed by metyhanesulfonyl chloride (0.39 mL, 4.99
mmol) dropwise at RT. The mixture was stirred for 15 h at RT. Additional 0.39 mL (4.99
mmol) metyhanesulfony! chioride were added at RT and stirring confinued for 2 h at RT.
The solvent was evaporated under reduced pressure to dryness. The residue was
redissolved in ethyl acetate, water wad added and the organic layer separated. The
aqueous layer was extracted twice with ethyl acetate. The combined organic layers were
washed with water and saturated NaCl-solution, dried over sodium sulfate, filtered and
the solvent was evaporated under reduced pressure. The residue (15, 90% purity, 1.50
g, 3.23 mmol, 97 %) was used without further purification.

o. Compound 15 (90% purity, 400 mg, 0.86 mmol) was dissolved in acetonitrile (5
mL), ethyl amine (2M solution in THF, 1.73 mL, 3.45 mmol) was added at RT dropwise
and the mixture stirred for 15 h at 90°C. The solvent was evaporated under reduced
pressure to dryness. The residue was redissolved in ethyl acetate, water wad added and
the organic iayer separated. The aqueous layer was extracted fwice with ethyl acetate.
The combined organic layers were washed with water and saturated NaCli-solution, dried
over sodium sulfate, filtered and the solvent was evaporated under reduced pressure.
The crude solid was purified by chromatography (dichloromethane/methanol) to yield in a
colorless solid identified as compound 16 (160 mg, 0.44 mmol, 51%).

p. Compound 16 (40.3 mg, 0.11 mmoi) was dissolved in dichloromethane (2 mL)
and triethyl amine (20 uL, 0.14 mmol) was added at RT followed by acetic anhydride (11
pL., 0.12 mmol) at RT. The mixture was stirred for 15 h at RT and the solvent evaporated
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under reduced pressure to dryness. The residue was directly purified by chromatography
{dichloromethane/methanol) to yield in colorless solid, which was characterized as
compound 17 (33.0 g, 0.08 mmol, 73%).

N-Methyi-N-(z-{s-[4-(5-methYI-pytidin-2-yl)-phenoxy]-pyrazin-2~ylamino}-ethyl)-
acetamide (19)

o
él/\/N o
Cl_ _N._ _O
W, e Aoy
/ ————
N R | \E,j/
13 N R
S 19
R= N ()

q. Compound 13 (100 mg, 0.34 mmoi) and 1-(2-amihoethyl)—2~piperidinone 18 (143
mg, 1.01 mmol) were dissoived in dimethyl sulfoxide (5 mL), cesium fluoride (153 myg,
1.01 mmol) was added at RT and stirring was continued at 120°C for 15 h. After cooling
the solvent was evaporated under reduced pressure and the residue was redissolved in
ethyl acetate and washed with water and saturated NaCl solution. It was dried over
sodium smfate, filtered and evaporated to dryness under reduced pressure. The crude
solid was purified by chromatography (dichloromethane/methanol) to yield in a colorless
solid identified as compound 19 (52.2 mg, 0.13 mmol, 38%).

In addition to 18 the following amines were reacted as well: .
' o) ' ()
NN (NN rR= Y \ ‘
: Nz

NN
@o Q" "N"\L-N Y"O\/N forR=F
—/ 0
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These compounds can also be synthesized as outlined before, reacting the
dichloropyrazine first with the phenol, and in the second step with the amines shown
above with improved overall yield.

1-{3-{6-[4-(6-Morpholin-4-yl-pyridin-3-yl)-phenoxyl-pyrazin-2-yl}-propyl)-piperidin-2-
one (25)

(o]
N
d s
20 21

Ct

r. 2-piberidinone 20 (0.50 g, 5.04 mmol) was dissolved in tetrahydrofuran (5 mL)
and NaH (60% in mineral oil, 242 mg, 6.05 mmol) was added in small portion at RT
under inert atmosphere. To this suspension additional 40 mL of tetrahydrofuran and 10
mL dimethyl formamide were added, followed dropwise by a solution of propargyl
bromide 21 (80%, 1.38 g, 7.57 mmol) in THF (10 n:nL9 over a period of 10 min at RT. The
mixture was stirred at RT for 12 h. The residue was redissolved in ethyl acetate, water
wad added and the organic layer separated. The aqueous layer was extracted twice with
ethyl acetate. The combined organic layers were washed with water and saturated NaCl-
solution, dried over sodium sulfate, filtered and the solvent was evaporated under
reduced pressure. The crude yellow oil (22, 80% purity, 0.62 g, 3.62 mmol, 72%) was
used without further purification.

S. Compound 22 (80% purity, 616 mg, 3.58 mmol) was dissolved in acetonitrile (5
mL) and consecutively triethyl amine (0.55 mL, 3.99 mmol), copper(l)iodide (38.0 mg,
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0.20 mmol) and compound § (500 mg, 2.00 mmol) were added and the vessel was

flushed with argon. To this suspension bis-(friphenylphosphino)pallfadium(il)-chioride
were added at RT under Argon atmosphere. The mixture was stirred for 3 h at 50°C and

additional 4 h at 70°C. The solvent was removed under reduced pressure, the residue

redissolved in ethyl acetate, filtered , washed with water and saturated sodium chloride.

The organic layer was dried over sodium sulfate, filkered and the solvent was evaporated

under reduced pressure to dryness. The residue was purified by chromatography

(dichloromethane/methanol) to yield in yellowish sdlid, which was characterized as 23

(400 mg, 1.14 mmol, 57%).

t. Boronic acid 23 (323 mg, 0.91 mmol) was dissolved in tetrahydrofuran (10 mL),
Pd/C (5%, 0.40 g, 54% water) and stirred over hydrogen atmosphere at RT and 1 atm for
15 h. Additional 0.40 g Pd/C (5%, 54% water) was added and stirring under hydrogen
atmosphere for additional 18 h continued. The mixture was filtered, the residue washed
wit tetrahydrofuran and the solvent was evaporated to dryness under reduced pressure.

The residue was purified by chromatography (dichloromethane/methanoi) to yield in

colorless solid, which was characterized as compound 24 (180 mg, 0.51 mmol, 56%).

u. Boronic acid 24 (67.5 mg, 0.19 mmol) and 4-(5-Bromo-pyridin-2-yl)-morpholine
(50.8 mg, 0.21 mmol) was suspended in acetonitrile/water (10 mL, 7:3) and flushed with
argon. To this suspension potassium carbonate (52.5 mg, 0.38 mmol) and Dichlorof1,1’-
bis(diphenylphosphino)ferrocene]jpalladium(ll) dichioromethane adduct (7.80 mg, 0.01
mmol) were added at RT under Argon atmosphere. The mixture was stirred for 20 min at

120°C in the microwave. The solvent was removed under reduced pressure, the residue

resuspended in ethyl acetate, filtered and the filter residue washed with ethyl acetate.

The filtrate was evaporated under reduced pressure to dryness. The residue was purified

directly by prepérative HPLC (Agilent Technologies, 1200 series, acetonitrile/water,
gradient), to yield in colorless solid, which was characterized as 25 (62.3 mg, 0.13 mmo},

69%).

According to the conditions described in r. the following lactams were reacted to its N-

alkylated alkynes and transferred to the corresponding final products as described in

(s.),(t)and (u.).
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3-{[6-(4-Fluoro-phenoxy)-pyrazin-2-yi]-methyl-amino}-N-methyl-propionamide (29)
Ch Ne O !
WO, s T = YN L
N F (o] P
2 28 | 20 N F

V. Compound 2 (150 mg, 0.67 mmot) and N-methyl-3-(methyl amino)propanamide)
28 (240 mg, 2.06 mmol) were dissolved in dimethyl sulfoxide (5 mL), cesium fluoride

(314 mg, 2.06 mmol) was added at RT and stirring was continued at 120°C for 15 h. After
cooling the solvent was evaporated under reduced pressure and the residue was
redissolved in ethyl acetate and washed with water and saturated NaCl solution. It was
dried over sodium sulfate, filtered and evaporated to dryness under reduced pressure.
The crude solid was purified by chromatography (dichloromethane/methanoi) to yield in a
colorless solid identified as compound 29 (96.0 mg, 0.31 mmol, 47%}.

Instead of compound 2 also compound 5 can be used in this reaction, resultihg ina .
boronic acid, which then can be reacted under Suzuki conditions as described in (g.), (k.)

or (u.) to the final compounds 298-301 when 28 was also chahged.

N-{3-[5-(4-Fluoro-phenoxy)-pyridin-3-yi}-propyl}-N-methyl-acetamide (31)

[ \(j/ \©\ analogousto
I- F s angt
¥ “AO’
\
30 _ l P
N

w. 4-Fluorophenol (98%, 2.37 g, 21.1 mmol) was dissolved in DMF (50 mL), NaH
(60% in paraffin oil, 0.89 g, 22.2 mmol) was added at RT in small portions and stirred for
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1 h at RT. To this suspension 3-Bromo-5-iodopyridine (3.00 g, 10.6 mmol) was added at
RT and stirring was continued for 2 h at 80°C. After cooling the solvent was removed
under reduced pressure. The residue was redissolved in ethyl acetate, washed with
diluted sodium hydroxide solution, water and saturated NaCi solution. it was dried over
sodium sulfate, filtered and the solvent was evaporated under reduced pressure. The
residue containing of a 1:1 mixture of the bromo- and iodo- intermediate was used
without further purification.

According to the procedures (s.) and (t.) compound 31 was obtained in 52% yield over 2

steps. As an alternative, instead of pyridine, 3-5-dibromopyridine-N-oxide was reacted as

described in (a.), (s.) and (t.) to obtain compound 31. The reduction of the N-oxide to the
pyridine under the condition described in (t.} required an extended reaction time of 37 h.

Biological Activi
1. Celluar Assay for Wnt Pathway Activity -

Compo(mds were tested for their Wnt pathway inhibitory activities using a luciferase
reporter celil based assay. A HEK293 luciferase reporter cell line was used which
contained an Estrogeri Receptor-Dishevelled (ER-DSH) construct and a T-Cell Factor
(TCF) dependent gene promoter luciferase construct.

Compounds, in concentrations from 30 pM down to 1 nM, were incubated for 24 hours on
the cells, which were induced for TCF-dependent transcription by the addition of
estrogen {(1uM). Luciferase activities were determined using the ONE GLO Luciferase
Aésay System (Promega) and the ENVISION microplate reader (Perkin Elmer).

For analysis, the obtained data were normalized against the untreated vehicle control
and fitted for determination of the ICs, values using the Assay Explorer software
(Accelrys). |

An additional test was run to confirm the specificifity of the compounds on the Wnt
pathway: Combounds were tested in HEK293 cells, containg the TCF-dependent gene
promoter, for inhibition of cellular viabilities using an ATP quantification readout. The
compounds of the present invention were inactive in this test, pointing to Wnt pathway
specific activity.
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To assess the inhibitory potential of the compounds on the Wnt pathway, ICsp-values
were determined, as shown in Table 1 below, whereby the following classification is

used:
5 ICs0 < 0.2 UM “Ar
0.2uM= ICsp < 1 pM “B”
1TUM = ICs0 < 10 uM ‘c”
10uM s ICso “D”
10 Table1
' HPL
C/IM
. S |Chemical :
No |Chemical Structure 1Cso Rt |Name NMR data
fmin
|
o :‘:’!'(2'{{6'(4“ 1H NMR (400 MHz,
. ooy (240
- R S, y £ S,
& pyrazin-2-yl}- [1H), 7.29-7.47 (m,
4 T/\/N\E |- B | 2,05 {methyl 4H), 349-337 gm,
F amino}- 2H), 3.28-3.22 (m,
ethyl)-N- 2H), 2.93 (s, 3H),
methyl- 2.73 (s, 3H), 1.85 (s,
acetamide 3H).
4-(6{[2- 1H NMR (400 MHz,
i e D
. S, y £ -
/U\N/\/ A gﬁf:g;’ 7.79 (m, 3H), 7.54
7 | | o | B | 156 ctylmetnyi-| 1D, 20
| amino}- ) 3.42 (m, 2H), 3.31-
oH pyrazin-2- |3 29 (m, 2H), 2.94
yloxy)- (s, 3H), 2.69(s, 3H),
boronic acid | 1.84 (s, 3H).
1H NMR (500 MHz,
0 8.79 (d, J=2.5, 1H),
Hydroxymeth | g 09 (4d, J=8.1, 2.)5,
' yl-pyridin-3- | 1), 7.84 (s, 1H),
yh)-phenoxyl- 17.78 (d, J=8.6, 2H),
8 | A | 1,51 |pyrazin-2-yl}- | 7.60 (s, 1H), 7.56 (d,
y
methyl- J=8.1, 1H), 7.31(d,
amino). | a6 (2. 359
-\~ o m' ' v ~
;tg%',',]yf 3.21 (m, 2H), 2.97
acetamide 2583'-(]&); 32'_'7)'0 (s, 3H),

=32 -




WO 2013/110433

N

PCT/EP2013/000050
1H NMR (500 MH2,
N-Methyl-N- DMSO0-d8) ppm =

{2-[methyl-(6-

8.08 (d, J=8.6, 2H),
7.83 (s, 1H), 7.62 (d,

O {4-[6-(4- J=B.5, 1H), 7.59 (s,
methyl- 1H), 7.25 (d, J=8.7,
piperazin-1- | 1H), 7.22 (d, J=8.5,

12 1,59 |y)-pyridin-2- |2H), 6.79 (d, J=8.5,
{j-phenoxy} [ 1H), 3.68-3.52 (m,
yip Xy
pyrazin_z..y])_ 4H), 3.51-3.40 (m,
amino)- 2H), 3.28 - 3.24 (m,
eth l}- ZH). 295 (S, 3H)»
Vi 2.55 (s, 3H), 2.47 -
acetamide | 540 (m, 4H), 2.24
(s, 3H), 1.83 (s, 3H).
1H NMR (400 MHz,
(o] DMSO-d6) ppm =
N-Ethyl-N-(2- | 8.50 (s, 1H), 8.38 (s,
= {6-[4-(5 1H), 8.23 (s, 1H),
/| methyt 8.14 (d, J=8.8, 2H),
A dino-vh- |7-88 (d, J=8.1, 1H),
| pyridin2-yl)- | 725 (4. J=8.1, 1.8
17 A 1.93 tphenoxyl- | 4105 30 4, =87,
pyrazin-2- |y 38 323 (m,
ylsulfanyl}- | 2H) 3.06-2.97 (m,
ethyl)- 2H), 2.89 (g, J=7.0,
acetamide 2H), 2.34 (s, 3H),
1.89 (s, 3H), 0.88 (,
J=7.1, 3H).
1H NMR (400 MHz,
H ({6145~ |g.49(d, J=1.8, 1H),
methyt 8.09 (d, J=8.7, 2H),
pyridin-2-yl)- |7.95-7.76 (m, 2H),
19 | = 1,61 | phenoxyl- 7.69 (dd, J=8.1, 1.8,
/ py'azin‘Z" 1H)' 7‘54 (sv 1"‘)'
y[amino}_ 7.25(d, J=8.7, ZH).
ethyl)- 3.51-3.06 (m, 4H),
. 2.95(s, 3H), 2.33 (s,
acetamide 3H), 1.74 (s, 3H). (
1H NMR (400 MHz,
.0 DMSO-d6) ppm =
i‘j/\/\@/ Q 8.49(d, J=2.5, 1H),
O 8.33 (s, 1H), 8.30 (s,
- 1H), 7.91 (dd, J=8.9,
1-(3-{6-14-(6- 2.6), 1H), 7(.69 (d,
. Morpholin-4- | =87, 2H), 7.27 (d,
K/° yl-pyridin-3- | J=8.7, 2H), 6.93 (d,
2'5 1.82 yl)-phenoxy;]— J=8.9, 1H), ,3_073 3{dd.
J razin-2-yl- | J=5.7, 4.0, 4H), 3.50
ggopy[)- v (dd, J=5.8, 4.1, 4H),
pipel’idin.z_ 3.25 (dd' J=7.g' 6.5.
one 2H), 3.12 (g, J=2.3,
2H), 2.62 (t, J=7.4,
2H), 2.14 (h, J=27,
2.1, 2H), 1.78 (p,
J=7.4,2H), 1.61(dq,
J=6.6, 3.1, 4H).
34[6-(4- 1H NMR (400 MHz,
H | Fluoro- DSOdo) PP ¢
. .80 (s, 1H), 7.73 (s,
/N\[(\/ X phfa"z‘i’;‘fz)_ g [1H) 751 S, 1),
29 | 1,85 pyth TV 17.22 @, J=6.5, 4H),
o metny 3.54 (t, J=7.0, 2H),
amino}-N- 12 90 (s, 3H), 2.54 (d,
methyl | 4=4.6,3H), 223,
propionamide | J=6.9, 2H).

-33.

()



WO 2013/110433 PCT/EP2013/000050
N-(2-{(6-(4- |1H NMR (400 MHz,
0 | Methoxy- ?“7053?-01330!313;14; (
_ 75 (s, 1H), 7.48 (s,
/U\N/\/ N g';fa"z?fz)_yu- 1H), 7.08 (0, J=9.0,
| | 200 | methl 2H), 6.96 (d, J=9.0,
30 WUy methy 2H), 3.76 (s, 3H),
0 amino}- 3.49 - 3.39 (m, 2H),
ethyl)-N- 3.36 - 3.23 (m, 2H),
methyk- 2.93 (s, 3H), 2.72 (s,
acetamide 3H), 1.85 (s, 3H).
2-Methoxy-N- | 1H NMR (400 MHz,
(o) 2-4[6-(4- DMSO-d8) ppm =
o\)\ | &ét[hof(y_ 7.74 (s, 1H), 7.48 (s,
- N X h _|1H), 7.11(d, J=9.0,
| | phenox)- I |20, 898, =83,
31 - 1,96 |PY . VI 21), 3.90 (s, 2H),
methy 3.75 (s, 3H), 3.55-
amino}- 3.38 (m, 2H), 3.29-
ethyl)-N- 3.21 (m, 2H), 3.17
methyk (s, 3H), 2.94 (s, 3H),
acetamide 2.66 (s, 3H).
1H NMR (400 MHz, -
o | 3‘%'{[6'(4“ DMSO-d6) ppm =
ethoxy- 7.74 (s, 1H), 7.46 (s,
e % 5 : phenoxy)- 1H), 7.16-7.02 (m,
. | pyrazin-2-yil- {2H), 7.02-6.92 (m,
32 0 2,35 | methyl- 2H), 3.75 (s, 3H),
amino}- 3.51-3.38 (m, 2H),
T
trimethyl- . i S d
; 3H), 2.05 (s, 2H),
butyramide |, g9 (s, oH).
- N-2{6-(4- | %H NMR (400 MHz,
\ o i Methoxy- DMS0-d6) ppm =
A~ prenony. {7564, 70
| P pyr;‘z";'z'y']' 1H), 7.08 (d, J=0.0,
33 A 0 2,24 |MeNY 2H), 6.97-6.87 (m,
amino}- 3H), 6.82- 6.74 (m,
ethyl)-N- 1H), 3.75 (s, 3H),
methyk2- 3.74 (s, 2H), 3.50-
thiophen-2- | 3.34 (m, 4H), 2.91
yl-acetamide | (s, 3H), 2.77 (s, 3H).
N-(24[6-(4- | 1H NMR (400 MHz,
. e |se @
78 (s, 1H), 7.53 (s,
\)J\N/\/ N g‘;fa';?fz): Jil |19, 731743 m,
| | 213 thyk 4H), 3.48-3.41 (m,
34 19 | methy 2H), 3.30-3.23 (m,
F aminoj- 2H), 2.93 (s, 3H),
ethyl)-N- 2.71 (s, 3H), 2.13(q.
methyk J=7.4,2H), 0.86 (t,
propionamide | J=7.4, 3H).
1H NMR (400 MHz,
P \alo Dommn
Methoxyv- 74 (s, 1H), 7.47 (s.
\)kN/\/ phenog)- 1H), 7.1 (d, J=9.1,
| | - pyrazin-2-yl]- g:g g’?g zg g;’;).o,
35 2,08 | methyl- 343 (t, J=6.7, 2H),
amino}- 3.37 - 3.22 (m, 2H),
ethyl)-N- 2.93 (s, 3H), 2.70 (s,
methyk 3H), 2.13 (g, J=74,
propionamide | 2H), 0.86 (t, J=7.4,

3H).
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N-2{[6-(4- | 1HNMR (400 MHz,
b l Chloro- | .ty 757 (s
)J\ phenoxy)- B2 (S, M), 1.90 1S,
oo | 1H), 7.46 (d, J=8.8,
36 N/\/NT>/O\©\ 2,20 r?rly;tarf '22 |2y 722 (d, s=8.9,
| ' wy 2H), 3.54 -3.38 (m,
4 a amino}- 2H), 3.38 - 3.20 (m,
' ethyl)-N- 2H), 2.94 (s, 3H),
' methyk 2.73 (s, 3H), 1.85 (s,
acetamide 3H).
N-2{16-(4- |11 NMR (400 MHz,
o | Bromo- DMSO-d6) ppm =
/ll\ phenoxy)-  |7.83 (s, 1H), 7.66 -
* NN X pyrazin-2-yll- |7.54 (m, 3H), 7.16
7 | ] | 2,23 | methyk (9, J=8.9, 2H), 3.52-
: Br amino}- 3.38 (m, 2H), 3.35-
‘ sthyl}N- ?zgl-(lr)ng o (2'%4!-1)
methyl- S, 51, <.£3 (8, Sh),
aoeta);nlde 1.85 (s, 3H)
1H NMR (400 MHz,
‘ 1-(3-{6<4- | pms0-d6) ppm =
H Methoxy- 7.94 (s, 1H), 7.42 (s,
N phenoxy)- 1H), 7.07 (d, J=9.0,
P | 004 |Pyrazin2-  [2H), 696 (d, 3=0.1,
o) ™7 | ylamino}- 2H), 4.32-3.85 {m,
methyl}- 2H), 3.76 (s, 3H),
piperidin-1- ?;; 2 Z-ga)(m% 272)

. S, y b4 -
yl)-ethanone 0.90 (. 8H).
1-(34{[6-(4-

Fluoro-
O\/H phenoxy)-
X pyrazin-2-
39 Y l °\©\ 2,10 | Siaminol-
© ' F methyl}-
piperidin-1-
yl)-ethanone
7H NMR (400 MHz,
DMSO-d6) ppm =
{16-(4- 7.92 (s, 1H), 7.40 s,
Y hbos, |1 206 2
° 7 g;fanz?ﬁ%_yll, 2H), 6.86 (t, J=4.9,
40 2,59 | piperidin-3- ;ﬂ; P Z:-gf')(m»
Imethyl}- 25 o
y Y! 2.90-2.82 (m, 2H),
carbamic 2.81 - 2.58 (m, 2H),
acid tert-butyl 1 1.85 - 1.68 (m, 1H),
ester. 1.68 - 1.49 (m, 2H),
1.38 (s, 9H), 1.35-
1.08 {m, 2H).
TH NMR (400 Mz,
0 ) N-(24{[6-(3- | pms0-d6) ppm =
/L ‘ Methoxy-  1779(d, J=8.1, 1H),
N o phenoxy)- | 7552 (s, 1H), 7.30 (1
} | : pyrazin-2-ylJ- | Jj=8.1, 1H), 6.82-
41 yZ 2,02 [methyl 6.66 {m, 3H), 3.75
‘ amino}- (s, 3H), 3.54-3.39
ethyl)-N- {m, 2H), 3.37 - 3.31
methy- (m, 2H), 2.95 (s, 3H),
acetamide g:l)?’ (s,3H), 1.85(s,
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| 1H NMR (400 MHz,
DMSO-d6) ppm =
N-{2-[(6- 7.57 (s, 1H), 7.33 (s,
= Cyclopentylo | 1), 5.36 - 5.24 (m,
| Xy-pyrazin-2- | 1H), 3.61 (t, J=6.5,
3 ~ & C | 205 [Y)-methyl-  [2H), 3.46 (t, J=6.3,
4 > | amino}- 2H), 3.01 (s, 3H),
}\ ethyl}-N- 2.94 (s, 3H), 2.03-
o) methyl 1.92 (m, 2H), 1.80
acetamide | (& 3H), 1.77-1.63
(m, 4H), 1.63-1.53
(m, 2H).
1H NMR (400 MHz,
| N-Methy-N- | pMmso-ds) ppm =
A {2-[methyl-(6- | 7.78 (s, 1H), 7.50 (s,
| m-tolyloxy- | 1H), 7.20 (t, J=7.8,
44 N C | 2,12 | pyrazin-2-yl)- | 1H), 7.07 -6.89 (m,
) amino]- 3H), 3.54-3.20 (m,
A~ e eI
H . S, . L. S,
acetamide 3H), 1.85 (s, 3H).
5 1H NMR (400 MHz,
DMSO0-d6) ppm =
| 3‘(6‘{[f‘ 7.83 (s, 1H), 7.81 (@,
X o (Acetyl- J=7.7, ), 7.74~
| K methy}- 7.66 (m, 1H), 7.61
N amlr:lo)- i (s, 1H), 7.58 (t,
ethyl}-methyl- | J=7.9, 1H), 7.54 -
45 A C 294 | minoy ~ |7.36 (m, 1), 4.32
pyrazin-2- (9, J=7.1, 2H), 3.49-
T T
* 3 m, , L
th’;"l“z:;‘r"d (s, 3H), 2.69 (s, 3H),
1.84 (s, 3H), 1.31(,
J=7.1, 3H).
THNMR (400 MHz,
l DMSQ-db) ppm =
N-(6- 7.56 (s, 1H), 7.30 (s,
N lohexylox | 1H). 4.88 (tt, J=9.0,
l mrazig% 3.8, 1), 3.53 (t,
X J=6.8, 2H), 3.28 (s,
dimethyl- e 3 oL
2,66 (t, J=6.8, 2H),
ethane-1,2-  123g (s, 3H), 2.04-
diamine 1.84 (m, 2H), 1.78 -
165 (m, 2H), 1.62-
1.14 (m, 6H).
TH NMR (400 MHz,
] DMSQ-d6) ppm =
N N-Methyl-N- |8.93-8.81 (m, 1H),
O i 1R
~ . c | 1es 5?;')'(;;’_""'6' 7.87 (s,1|-l2, 7.79-
47 , A 769 (m, 1H), 7.66
O)\ pyrazin2-yll- | & "33y " 7 65 - 7.57
amino}- (m, 1H), 7.57 - 7.50
ethyl)- (m, 1H), 362-3.14
acetamide (m, 4H), 2.93 (s, 3H),
2.37 (s, 3H), 1.80 (s,
3H).
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A TH NMR (500 MHz,
~ | NElE ousodmns
Cyclohexylox | /.95(8, TH), /.33 (s,
. _ x y_{,y,azi,f_yz_ 1H), 5.00 - 4.84 (m,
| eyl |1H). 360, =635,
48 ~ : 2,20 amino}- 2H), 3.45 (t, J=6.5,
: ! 5 2H), 3.00 (s, 3H),
_ )\ ethyl}-N- 2.95(s, 3H), 2.03-
o methyh 1.84 (m, 5H), 1.80-
acetamide 1.63 (m, 2H), 1.61-
147 (m, 6H).
1H NMR (400 MHz,
- DMSO-d6) ppm =
" : 7.93 (s, 1H), 7.79 @,
N J=5.4, 1H), 7.42 (s,
» 1H), 7.10 (d, J=9.0,
h K[;fKCL N (a1 6on 6 100,
o Methoxy- 2H), 4.10-3.85 (m,
phenoxy)- 2H), 3.76 (s, 3H),
49 : 2,02 | pyrazin-2-yl}- [2.93 (1, J=6.3, 2H),
piperidin-3- |2.90-2.79 (m, 1H),
pimelbyl 2066, 5=139,
i =Ty 'y - s’
acetamide o " 1.77-1.68 ¢n,
1H), 1.68 - 1.48 (m,
2H), 1.44-1.28 (m,
1H), 1.26-1.10 (m,
1H).
1H NMR (400 MHz,
|- S N-Methyl-N- gré‘lg(o-d%pp;\;(
2-{methyl-[6- | 7-80 (s, 1H), 7.54 (s,
| ~ gg_{ M 1H), 7.34 (t, J=8.0,
methylsuffan | 313 700 € 2 A0r
50 2,16 y""h‘:’"_"zx_yz‘_ 1H), 6.94 (dd, J=8.1,
o)\ pyrazin-2-yll- |41 8’11y 350-339
amino}- (m, 2H), 3.30-3.18
ethyl)- (m, 2H), 2.95 (s, 3H),
acetamide 258 (s, 3H), 2.47 (s,
3H), 1.85 (s, 3H).
N-(2-[642- | 414y NMR (400 MHz,
: I . F Fluoro- DMSO-d6) ppm =
phenoxy)- 7.82 (s, 1H), 7.63 (s,
i N/\/ N pyrazin-2-yl]- |[1H), 7.43-7.18 (m,
51 : | 2,04 | methyk 4H), 3.50-3.38 (m,
| amino}- 2H), 3.27-3.18 (m,
ethyl)-N- 2H), 2.90 (s, 3H),
methyk- 2.65 (s, 3H), 1.83 (s,
acetamide SH). ‘
1H NMR (400 MHz,
0 N-Methyl-N- | DMSO-d6) ppm =
P imetye- 1706, 1, 740
tolyloxy- . b
5 NN | N 2,16 | oyraninayi). |20 7.0 (d; J=84,
| P g . 2H), 3.50-3.38 (m,
, _ amino}- 2H), 3.33-3.20 {m,
, ethyl}- 2H), 2.94 (s, 3H),
acetamide (2,70 (s, 3H), 2.30 (s,
3H), 1.85 (s, 3H).
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2-(3-Chloro-
a thiophen-2- | 43 NMR (400 MHz,
w | y)-N-(2{[6- | pMSO-d6) ppm =
e (4-methoxy- 17.72 (s, 1H), 7.56 -
| | phenoxy)-  |7.44 (m, 2H), 7.09
53 & O/ 2,39 pyraZin'z'yl]- (dv J=9,1, ZH)- 7.02-
methyl 6.88 {m, 3H), 3.78 -
oy [imnatse
R m, , £.
ﬁg{l?ylrf (s, 3H), 2.80 (s, 3H).
acetamide
416-(3- 7H NMR (400 MHz,
L e [Py e
|- - s) » . s’
/\V NN x g];fa';?;_yz)_yn_ 1H), 7.10 (d, J=8.9,
H _| itk 2H), 6.96 (d, J=9.0,
54 0 2,32 |Methy 2H), 6.72 (t, J=5.5,
amino}- 1H), 3.76 (s, 3H),
ethyl)- 3.38 -3.31 (m, 2H),
carbamic 3.13-2.99 (m, 2H),
acid teri-butyl | 2.92 (s, 3H), 1.32 (s,
ester 9H).
1H NMR (400 MHz,
: DMSO-d6) ppm =
| N-Methyl-N- | 5 60 (4, J=1.6, 1H),
= (2{methyl-[6- | 8 40 (4, J=8.1, 1H),
| y (quinolin-7-  [8.,05 (d, J=8.9, 1H),
5 162 |VIOXY)- 7.88 (s, 1H), 7.76 -
5 ! pyrazin-2-yl]- [ 7.64 (m, 2H), 7.58 -
O)\ amino}- 742 (m, 2H), 3.57 -
ethyl)- 3.37 (m, 2H). 3.30-
. 3.3 (m, 2H), 2.94
acetamide  |\c "5 39 (s 3,
1.80 (s, 3H).
. N-(24[6-(4- |1H NMR (400 MHz,
' Hydroxy. | DUSO-d®) oo
= ~ s’ ’ - st
N PhenoXy)- (. 7.4 (s, 1H),
I pyrazin2-yll- | 5’67 4 4=5.9, 2H)
56 ~ OH 1,73 | methyl- 6.77 (d, J=8.8, 2H),
amino}- 3.56 - 3.37 (m, 2H),
ethyl)-N- 3.37-3.16 (m, 2H),
methyl-  [2.93 (s, 3H), 2.74 (s,
acetamide 3H). 1.85 (s, 3H).
1H NMR (400 MHz,
‘ 1-(2{[6-(4- |DMSO-d6) ppm =
: e A e
N p;’fa';?r’:yz)' ~ | 1H), 7.11-6.99 (m,
57 ——< | 2,04 p] ; 2H), 6.99-6.89 (m,
o / o ylaminol- 150" 405379 (m,
methyl}- 1H), 3.75(d, J=14,
pyrrolidin-1- | 3H), 3.29-2.90 (m,
yl)-ethanone |4H), 2.01 - 1.60 (m,
7H).
N-(2-{[6-(4- | 1H NMR (400 MHz,
| i |t s
heno 09§, J=0.2, TH),
o N D . | 782 (5,119, 748,
58 | 1,94 | PYEET 1H), 7.27-7.47 (m,
)\ ny 4H), 3.44-3.37 (m,
o) F amino}- 2H), 3.14 (q, J=6.2,
ethyl)- 2H), 2.93 (s, 3H),
acetamide 1.75 (s, 3H).
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1H NMR (400 MHz,
| N-(2-{[6-(4- | DMSO-d6) ppm =
Methoxy_ 7.33 ?. \!1;558.71:2-(
7. S, E - sv
w7 | = phfanz?fz)_ i | 1), 7.10 (d, =00,
59 )\ P 1,90 |PY o Y 1o1), 6.95 (d, J=9.0,
G 0 methy 2H), 3.76 (s, 3H),
| amino}- 342 (¢, J=6.4, 2H),
ethyl) 3.15 (g, J=6.2, 2H),
acetamide 293 (s, 3H), 1.75(s,
3H).
1H NMR (500 MHz,
F. F 2,4-Difluoro- | DMSO-d6) ppm =
o . N-24{[6-(4- |7.77 (td, J=8.6, 6.3,
,, | rebor |70, 1410,
- R S, , £
o"S\']‘/\/ [ Phenoxy)- . | (ddd, J=107, 6.2,
Z o« pyrazin-2-yIJ- 15 & ik, 7.23 td
60 2,40 | methyl- J=8.6, 2.5, 1H), 7.08
aminoj- (d, J=0.0, 2H), 6.92
ethyl)-N- (@, J=9.0, 2H), 3.74
methyl- (s, 3H), 3.47 {t,
benzenesuifo jJ=6.1, 2H), 3.16 (1,
namide J=6.1, 2H), 2.93 (s,
3H), 2.57 (s, 3H).
2,5-Difluoro- | 1H NMR (500 MHz,
F N-(2-{[6{4- |DMSO-d6) ppm=
o methoxy- 7.68 (s, 1H}), 7.60-
v | phenoxy)- | 7-52(m, 1H), 7.62
4 in-2-yl]- | 1H), 7.61-7.43
| | pyrazin-c-yll= | o, 2H), 7.07 (d
61 7 o 2,40 | methyl- J=9.0, 2H), 6.92 (d,
amino}- J=9.0, 2H), 3.74 (s,
ethyl)-N- 3H), 3.48 (t, J=6.1,
methyl- 2H), 3.19 (¢, J=6.0,
benzenesulfo | 2H), 2.94 (s, 3H),
namide 2.60 (s, 3H).
1-(2-{[6-(4-
. : Fluoro-.
H phenoxy)-
R pyrazin-2-
62 ‘—< I ‘ 2,09 ylamino}-
o} ¥z F methyl}-
: pyrrolidin-1-
yl)-ethanone
2-(4-Fluoro-
phenyl)-N-(2- | 1H NMR (400 MHz,
{{6-(4- DMSO-dS5) ppm =
methoxy_ 7.72 (S, 1H), 7.48 (S,
phenoxy): | &b Coe 600 (m:
83 2,28 |pyrazin2-Yll- | 510" 374 (s, 3H),
methyt- 3.53 (s, 2H), 343,
amino}- J=6.5, 2H), 3.36 (1,
ethyl)-N- J=6.3, 2H), 2.90 (s,
methyl- 3H), 2.73 (s, 3H).
acetamide
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1H NMR (400 MHz,
DMSO-d6) ppm =

[o]
| 4Methyl-  |7.72 (s, 1H), 7.46 (s,
T e (5% L0 2
acid (2-{[6-(4- » O » V=3,
¢ o~ methoxy- {2, i 2
64 : 2,36 |PRENOXY)- 1333 (4d, 1=11.4, 58,
pyrazin2yll- o1y 292 (s, 3H
)' ( 1] )i
methyl- 2.70 (s, 3H), 2.14 -
amino}- 2.05 (m, 2H), 1.40
ethyt)-methyl- { (ddt, J=20.6, 13.5,
amide 6.7, 1H), 1.30-1.13
(m, 2H), 0.80 (d,
J=6.6, 6H).
' 1H NMR (400 MHz,
o) DMSO-d6) ppm =
| N-Methyl-N- 17 85 (s, 1H), 3.24-
N N g:{methy"l& 3.17 (m, OH), 7.60
(s, 1H), 7.31 (d,
| l P methylsulfan | J=8.7, 2H), 7.14 (d,
65 , S 2,15 |yl-phenoxy)- |J=122,2H), 3.47 -
| pyrazin-2-yl}- | 342 (m, 2H), 3.32-
amino}- 3.25 (m, 1H), 3.00
oyl e
- K S, R S,
acetamide |51y 327324 (m,
1H).
N-{2-{6-(4- | 1H NMR (400 MHz,
o Fluoro- DMSO-d6) ppm =
)j\ H phenoxy)-  |7:65 (s, 1H), 7.45 (s,
29 1K), 734 (s, 1H),
66 N | N 1,97 |PYF@RIN2- 1704 714 (m, 4H),
| ylamino} {357 348 (m, 3H),
F ethyl}-N- 3.18-3.10 (m, 1H),
mettt;y'-'d 263 (s, 3H), 1.76 (s,
: acetamide  |3H).
H NMR (400 MRz,
0 ., :‘n'étzl;g‘;“' DMSO0-d6) ppm =
- 781 (s, 1H), 7.38 (s,
)l\ AN phenoxy)-  |1H), 7.18 (¢, J=5.,
5 T/V | 1gp |PyrZin2- | 1H), 7.07 @, J=0.1,
/ o < lylamino)- 2H), 6.95 (d, J=9.0,
ethyl}-N- 2H), 3.75(s, 3H),
methyE e By 7
acetamide |3 (5 3H), 1.77 (s,
1H NMR (400 MHz,
0 | 3-Ethyl-1-(2- | DMSO-db) ppm =
6-(4- 7.75 (s, 1H), 7.46 (s,
/\u)J\N/\/ fﬁe;c,xy, 1H), 7.10 (d, J=9.0,
] | b 2H), 6.95 (d, J=0.0,
7 5 phenoxy)-  1ou 6.11 (4 J=5.5
€9 2,05 | pyrazin2-ylk |41y’ 339 (dg, J=7.5,
methy}- 5.9, 2H), 3.22 (dd,
amino}- J=75,5.8,2H), 2.99
ethyl)1- (qd, J=7.1, 5.3, 2H),
methylurea |2.56 (s, 3H), 0.95 (t,

J=7.1, 3H).
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A

N-Ethyl-N-{2-
[6-(3-fluoro-

1H NMR (400 MHz,
DMSO-d6) ppm =
7.66 (s, 1H), 747 (s,
1H), 7.46 -7.41 (m,

phenoxy)- “

70 2,08 |pyrazin2- |1 793 G os
ylaminol- 3H), 3.26 -3.12 (m,
ethyl}- 4H), 3.07 (q. J=7.1,
acetamide 2H), 1.94 (s, 3H),

0.89 (t, J=7.1, 3H).
1H NMR (400 MHz,
) N-Ethyl-N-{2- | DMSO-d6) ppm =
H [6-(4- 7.61 (s, 1H), 7.39 (s,
N/\/ R methoxy- 1H), 7.22 (k JJ=_48,7,
- phenoxy)- | 1H): 7.09(d, J=8.3,
71 /| 2,02 no 2H), 6.95 (d, J=0.0,
, . pyrazin-z- 151y 376 (s, 3H),
\ I ylaminol- 1325311 (m, 4H),
ethyl}- 3.06 (g, J=7.0, 2H),
acetamide  [1.79 (s, 3H), 0.89 (1,
J=7.1, 3H).
o . N-Ethyl-N-{2- | 1H NMR (400 MHz,
)]\ H [6-(4-fluoro- %gg«gﬁ&)pp;n; .
NN X phenoxy)- 4 0712 (m,
72 | 2,07 |pyrazin-2- 150" 3731 310 (m,
. ylaminol- 141" 306 (g, J=6.9,
ethyl}- 2H), 1.94 (s, 3H),
acetamide | 0.89 (t, J=7.1, 3H).
5 N-Ethy-N-{1-
[6-(4-
T\/O methoxy-
~ X phenoxy)-
" N\[ 222 | pyrazin 2 )
& piperidin-3-
yimethyl}
acetamide
TH NMR (500 MHz,
| 229. DMSO-d6) ppm =
O < 8.88 (dd, J=4.3, 1.6,
| OO Trifluoro-N- 141y 837830 (m,
~ & methy-N-(2- {11), 8.06 (dd, J=0.1,
{methyH6- |38, 1H), 7.83 (s,
F 1.05 (quinglin-6- 1 1H), 7.76 - 7.72 (m,
74 95 | vioxy)- 1H), 7.68 (s, 1H),
F pyrazin-2-yl}- 7.60 (td, J=9.5,2.7,
amino}- 1H), 7.54 (dd, J=8.3,
ey 330- 330
. ™, , 3.36-3.
acetamide (m, 1H), 2.95 (s, 3H),
2.67 (s, 3H).
7H NMR (400 MHz,
| 2,2-Difluoro- | DMSO-d6) ppm =
S N-methyl-N- |7.79 (s, 1H), 7.56 (s,
| (2{methyk[6- | 1H), 7.34 ¢, J=8.,
> c @ by 108
75 F 2,25 "]’etf:yls““a" J=1.9, 1H), 6.96-
ykphenoxy)- 1g ag (m, 1H), 6.56 (,
F pyrazin-2-yll- § =527, 1H), 3.56 -
amino}- 3.46 (m, 2H), 3.46 -
ethyl)- 3.35 (m, 2H), 2.96
acetamide | (s, 3H), 2.80 (s, 3H),

2.47 (s, 3H).
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] 2-Fluoro-N- | SR 00 bz
' " S. methybN-(2- | 7.81 (s, 1H), 7.56 (s,
] ‘ {methyl-[6-(3- | 1H), 7.38 - 7.29 (m,
~ & methylsulfan {1H), 7.156-7.01 (m,
76 2,14 }yl-phenoxy)- |2H), 7.01-6.80 (m,
pyrazin-2-yl}- | 1H), 4.96 (d, J=46.7,
amino}_ 2H), 3.50-3.13(m,
ethyl)- 4H), 2.96 (s, 3H),
acolamice | 2626, 34), 247 6
: e I
. /L | {n[gt(:;xy 7.77 (s, 1H), 7.48 (s,
- 1H), 7.10 (d, J=0.1,
N | i phenoxyy |24, 6.96 @, 174
77 k _ 2,11 | pyrazin-2-yl}- |2H), 3.75 (d, J=38,
(0] methyl- 3H), 3.53-3.32 (m,
| amino}- 3H), 3.27-3.14 (m,
, ethyi)- 2:; ?.og-z.aa (m,
. 4H), 1.89 (s, 3H),
] acetamide 0.94 (¢ J=7.1. 3H).
o (ﬁé{tﬁ("’_ 1H NMR (400 MHz,
| Ky DMSO-d6) ppm =
~ OJ\N/\/ v phenoxy)- | 7.73 (s, 15), 7.48 (s,
| pyrazin-2-yll- | 1H), 7.09 (d, J=8.9,
| : 0 1g | Methy- 2H), 6.95 (d, J=9.0,
8 18 | amino}- 2H), 3.75 (s, 3H),
ethyl)-methyl- | 3.54 - 3.38 (m, 5H),
acid methyl 2.94 (s, 3H), 2.60 (s,
ester 3H).
2.2.2- ,
o | Trifluoro-N- | 1H NMR (400 MHz,
F 0 (2{[6-(4- DMSO-d6) ppm =
methoxy_ 7.7 (s, 1H), 7.50 (s.
£ o phenoxy)- | 1H). 7.15-7.04(m,
" 2H), 7.04-6.82 (m,
79 . 2,30 | pyrazin-2-yiJ- 2H), 3.75 (s, 3H)
‘ methyl > 2 ol
aming}- 3.62-3.51 (m, 2H),
3.52-3.38 (m, 2H),
A ol Nk
. m, .
acetamide
| | N-GHIEE | Disous) pme”
NSNS prenowgy |1 5005 S50
S I pyrazin-2-yll- |2H), 6.96 (d. J=0.0,
80 - o~ 2,03 | methyk- 2H), 3.76 (s, 3H),
amino}- 3.29-3.22 (m, 2H),
propy')_N- 3.14 (t, J=7.3, 2H).
methyl- §3)3 (fvgi“(). 13’:)3 s
N [] . s. »
acetamide |y 53 " 1=7.4, 2H).
2.2,2- 1H NMR (400 MHz,
" F Trifluoro-N- ?g'g?ﬁsa)pp;n;(
: 76 (s, 1H), 7.48 (s,
FS\H,N\/\/N\E ?';{t[fof("; 1H), 7.15-7.04 (m,
81 o P - 243 |phenoxy)- |2 8:99-6.90(m,
pyrazin 21l 2H), 3.75 (s, 3H),
nifeth y Y- 13.28-3.15 (m, 4H),
aming}- gi?)g (f'a%H)H ég? &
, 1.80-1.62(m,
propyt)-N- 2H).
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methyl-
acetamide
1H NMR (400 MHz,
° N-Ethy-N-2- | DS Ous mom o
)]\ | - {[g-(3-ﬂu§>f0- 7.86 (s, 1H), 7.59 (s,
phenoxy)- | 1H), 7.43(d, J=8.1,
N/\/ I N 218 pyrazin-2-yll- | 1H), 7.14-6.97 (m,
82 k 18 | methyl- 3H), 3.49-3.38 (m,
amino}- 2H), 3.28 -3.20 (m,
ehy) o e
acetamide | 027 4 1=7 0. 31,
N-(3{[6-(@- | 1H NMR (400 MHz,
Y e |Beemen
- - i3 £ . si
N B phe"‘?x}g_ o |1H), 7.34-7.46 (m,
| 009 | e Y |4+, 320-321 (m,
83 .. 0 . 09 | methy 2H), 313 @, J=7.3,
amino}- 2H), 2.93 (s, 3H),
propy)-N- 1283 (s, 3H), 1.92 (s,
methyt 3H), 1.58 (p, J=7.3,
acetamide 2H).
2,22
e E | | Trifluoro-N-
\ (34[6-(4- 1H NMR (400 MHz,
| fiuoro- DMSO-d6) ppm =
o} phenoxy)- 7.80 (s, 1H), 7.55 (s,
84 2,48 | pyrazin-2-yi}- | 1H), 7.30-7.11 (m,
methyl 4H), 3.27-3.15 (m,
amino}- 4H), 2.95 (s, 6H),
pl'opyl)-N- 1.79 - 1.60 (m, 2H).
methy}
acetamide
N-(2-{[6-(4- | 1H NMR (600 MFiz,
0 | tert-Butyl- DMSO-d6) ppm =
)k phenoxy)_, 7.80 (s, 1 H), 7.52 (s.
N/\/ X pyrazin-2-yl}- 1H), 7.43 (d, J:8.3,
! | 253 | methyk 2H), 7.08 (d, J=8.7,
85 29 | methy 2H), 3.53-3.37 (m,
amino}- 2H), 3.31-3.17 (m,
ethyl)-N- 2H), 2.96 (s, 3H),
methyl 2.54 (s, 3H), 1.84 (s,
acetamide | 3H), 1.30 (s, SH).
1H NMR (500 MHz,
o) | N-Methyl-N- | DMSO-d6) ppm =
[2-(methyl-{6- [ 780 (s, 1H), 7.54 (s,
N o [4-(2-ox0- 1H), 7.30(d, J=8.7,
| | iveridin-1- | 2H). 7.17(d, J=8.8,
177 | ohen 2H), 3.64- 3.56 (m,
86 7 |Y)-phenoxyl- 150" 351341 (m.
pyrazin-2-yl}l- | 514y’ 335329 (m,
amino)- 2H), 2.95 (s, 3H),
ethyl]- 2.71 (s, 3H), 2.39 @,
acetamide J=6.4, 2H), 1.88-
* 11.73 (m, 7H).
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1H NMR (500 MHz,
o] DMSO-d6) ppm =
' N-[2-({6-14- 1776 (s, 1), 7.46 (s,
(4-Acetyl-  lqn), 7.03(d, J=9.2,
| | piperazin-1- | 2H), 6.98 (d, J=9.3,
NN yl)-phenoxyl- [ 2H), 3.58 (dd, J=4.9,
I\/ 176 pyrazin-2-yl}- | 4H), 3.44 (dt,
87 N\n/ "% | methyt- J=16.7, 65, 2H),
° amino). 1308 (. 2+ 307~
:grhlyi_ 3.02 (m, 2H), 2'%14 )
tf sr 3H)v 2-58 (Sp »
acetamide | §7% (s, 3H), 1.85 (s,
3H).
N-[6(4- | 11 NMR (200 MHz
o} | F F C'hioro-3- DMSO-d6) ppm =
)J\ . trifluoromethy | 7.87 (s, 1), 7.80 -
NN x l-phenoxy)- | 7.71 (m, 2H), 7.71
| | 2 40 |PYrIN2YT}- | (d, J=2.4, 1H), 7.56
88 a 0 | methyk (dd, J=8.9, 2.8, 1H),
amino}- 3.49-3.35 (m, 2H),
ethyl)-N- 3.29-3.21 {(m, 2H),
methy"' 293 (S, 3H), 2.72 (S,
acetamide | 3 185 (s, 3H).
N-(2-{[6-{3,4~ | TH NMR (400 MHz,
o) | Dichloro- gzlrsg-fm)pp;né
a phenoxy): 1 7°co (. 24, 7.57
/[kN/\/ = 238 py’tahz";'z YIF (@ 9=27, 119, 7.20
89 | | w08 | methy (dd, J=9.0, 2.9, 1H),
a amino}- 3.52 -3.40 (m, 2H),
ethyl)-N- 3.31-3.21 (m, 2H),
methyk 2.95 (s, 3H), 2.75 (s,
acetamide 3H), 1.86 (s, 3H).
1H NMR (500 MHz,
] i
. 8.
N-Ethyl-N-(2- 787 5 21), 7.62 (g,
/U\N/\/ ' ~ {l6-(4-fluoro- | j=8.2, 1H), 7.53 (s,
I\ phenoxy)- | 1H), 7.28-7.16 (m,
F 216 pyrazin-2-yl}- {3H), 6.79 (d, J=8.5,
%0 19 | methyk- 1H), 3.61-3.56 (m,
amino}- 4H), 3.46-3.42 (m,
. (203183t
+ 1) S, *
acetamide |5 43 "2 44 (m, 4H),
2.26 (s, 3H), 2.07 (s,
3H).
1H NMR (400 MHz,
0 I N-(2-{[6- DMSO-d6) ppm =
PY 0 (eoraof1 0 77716, 1,70
N/\/ N > oxol-§-yloxy)- 1H;' ooa &d' J;2.4’
| I P 19 py‘tahz"ll'z'y’] 1H), 6.61 (dd, J=8.5,
91 91 | methy 2.4, 1H), 6.05 (s,
amino}- 2H), 3.53-3.41 (m,
ethyl)-N- 2H), 3.37-3.32 (m,
methy}- 2H), 2.96 (s, 3H),
acetamide 278 (s, 3H), 1.87 (s,

3H).
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7H NMR (400 MHz,
DMSO-d6) ppm =
i | N-(2-[6- 7.77 (s, 1H), 7.49 (s,
)I\N/\/ X (ndan-5- - 1), 7.24 (d, J=8.1,
| yloxy)- 1R), 7.00 (d, J=1.7,
: | | pyrazin-2-yl}- | 1H), 6.88 (dd, J=8.2,
92 2,31 | methyl- 2.3, 1H), 3.50-3.40
amino}- {m, 2H), 3.30-3.22
ethyl)-N- (m, 2H), 2.96 (s, 3H),
methyk 2.90-2.82 (m, 4H),
acetamide | 271 (8, 3H), 2.12-
1.98 (m, 2H), 1.86
(s, 3H).
, 1H NMR (400 MHz,
(o] . DMSO-d6) ppm =
/U\ | N-Methyl-N- 15 55 8.47 (m, 1H),
NN [2-(methyl{6- | 8 10 (d, J=8.5, 2H),
S I [4-(5-methyl- |7.89-7.80 (m, 2H),
& RN pyridin-2-yl)- |7.69 (dd, J=8.1, 1.9,
93 | 1,78 {phenoxy}- | 1H), 7.59 (s, 1H),
: < pyrazin-2-yl}- | 726 (d, J=8.7, 2H),
. amino)- 3.53-3.40 (m, 2H),
oyl LR e ah) 270t
T = S, ’ > S,
acetamide ~13H), 2.34 (s, 3H),
1.82 (s, 3H).
1H NMR (400 MHiz,
0 | N-(2-{6-{4- DMSO—dG(o) ppm =
)J\ ‘:ﬁan;i;';'“W 9.93 (s,1H(), 7.78 (s,
x OXy)- | 1H), 7.59 (d, J=8.9,
T/\/N\E O\@\ pyrazin-2-yl}- | 2H), 7.50 (s, 1H),
94 NH 1,65 | methyl- 7.10 (d, J=8.9, 2H),
amino}- 3.43 {t, J=6.4, 2H),
‘ o)\ ethyl)-N- 3.37-3.19 (m, 2H),
_ methyl- 2.97 (s, 3H), 2.72 (s,
acetamide | 3H) 204 (s, 3H),
1.84 (s, 3H).
_ 1H NMR (400 MHz,
S | . N-(2-{[6-(4- |DMSO-d6) ppm =
. )L |sopr0py[- 7.79 (S, 1H), 7.50 (S,
N R phenoxy)- 1H), 7.27 (d, J=8.5,
| | pyrazin-2-yl}- |2t 7.09 (d, J=8.6,
‘ / 246 | methvi- 2H), 3.52-3.36 (m,
95 ' thy 2H), 3.35-3.18 (m,
: aminoj- 2H), 2.95 (s, 3H),
: - ethyl)-N- 2.93-2.82(m, 1H),
methyl- 2.67 (s, 3H), 1.78 (d,
acetamide | J=42.7, 3H), 1.21 (g,
J=6.9, 6H).
, 1H NMR (400 MHz,
0 - a N-(2[62,4- | pys0-d6) ppm =
| Dichloro- 7.83 (s, H), 7.79-
/U\N/\/ N phenoxy)-  |7.74 (m, 1H), 7.65
[ pyrazin-2-yil- | (s, 1H), 7.52-7.45
96 | 2,36 | methyl- (m. 1H), 7.43-7.34
a amino}- (m, 1H), 3.43-3.32
ethyl)-N- (m, 2H), 3.22(t,
- methyk- J=6.7, 2H), 2.94 (s,
acetamide | 3H), 269 (s, 3H),
1.85 (s, 3H).
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1H NMR (400 MHz,
o N-(2-{[6-(4- | pMsO-d6) ppm =
/U\ | E;f]hy" . |I79E . TS0,
phenoxy)- | 1H), 7.24 (d, 2H),
NN I = pyrazin-2-yl}- {7.42-6.99 (m, 2H),
o7 | P 2,34 | methyk 3.54 - 3.39 (m, 2H),
amino}- 3.29 - 3.19 (m, 2H),
ethyl)-N- 2.94 (s, 3H), 268 (s,
methyl 3H), 2,61 (g, J=7.6,
: 2H), 1.84 (s, 3H),
acetamide 1 49 ¢ J=7.6, 3H).
1H NMR (400 MHz,
(o) 1 N-'(Z-{[S- DMSO-d6) ppm =
/[k - (Biphenyl-4- |7 835, 1H), 7.78 -
NN AN yloxy)- 7.54 (m, 5H), 7.47 {8,
| | pyrazin-2-yl}- |J=7.6,2H), 7.36 (,
98 2,48 | methyk J=7.3, 1H), 7.27 (d,
O amino}- J=8.6, 2H), 3.56 -
S e s
methyl -174m, 21), 2.
acetamide gssg"('g 32[-:;0 (s, 3H),
TH NMR (400 MHz,
0 | N-(2416-(4- | py5O-d6) ppm =
/[I\N/\/ Cyclohexyl- |7 78 (s, 1H), 7.50 (s,
X phenoxy)- | 1H), 7.24 (d, J=8.4,
| | pyrazin-2-yl}- | 2H), 7.07 (d, J=8.5,
99 2,83 | methyk- 2H), 3.50-3.37 (m,
amino}- 2H), 3.28-3.22 (m,
oix  [2hanpan,
methy- 70 -2.52 (m, 4H),
. 1.88 - 1.66 (m, 8H),
acetamide | 4747 _ 1,06 (m. 5H).
N-2-{6-4 |1H NMR (400 MHz,
o | Methanesulfo g'gsso;dgg I(Jrzma';)
)I\N/\/ N ;5;"2'}2?2"_’;’,’]’_' 7.65 (s, H), 7.42 (g,
| | 0 1 thyk J=12.2, 2H), 345 (,
100 | ~ u 69 | methy J=6.5, 2H), 3.33 (t,
B aminoj- J=6.5, 2H), 3.23 (s,
o} ethyl)-N- 3H), 3.00 (s, 3H),
methyl- 265 (s, 3H), 1.85(s,
acetamide 3H).
o N-Methyl-N- | 1H NMR (400 MHz,
q it Dt
NN | (t:;n:)fan)m?yk J=8.7, 2H), 7.63 (s,
101 | O 1,57 | Phenoxy, 1H), 7.34 (s, 2H),
pyrazin-2-yI- |7 35 (4. J=8.7, 2H),
: 4 TN, amino}- 3.51 - 3.25 (m, 4H),
ethyl)- 296 (s, 3H), 2.71 (s,
acetamide 3H), 1.85 (s, 3H).
TH NMR (400 MHz,
N-Ethyl—N-(2~ DMSO-d6) ppm =
o %eﬁiyl-[s-('%- 7.87 (s, 1H), 7.55(s,
- | fluoro- 1H), 7.33-7.06 (m,
102 /”\N/\/ A 5oq |PPENOXY) [ 4H), 3.47-3.30 (m,
) | ! [ pyrazin-2-yl}- {4H), 3.25-3.11 (m,
F amino}- 2H), 3.06 (g, J=7.2,
ethyh- 1105 2er 0, 3t
acetamide |05 (1 J=7.1. 3H).
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1H NMR (500 MHz,
DMSQ0-d6) ppm =

o ( N-Ethyl-N-(2- (7 g2 (s, 1H), 7.49 (s,
/ll\ {ethyH6-4- | 1H), 7.09 (d, J=0.0,
NN A methoxy-  [2H), 6.96 (d, J=0.0,
) I 219 | Phenoxy)- 2H), 3.76 (s, 3H),
103 1% pyrazin-2-ylJ- 3223?2 Em. gn;
amino 23-3.16 (m, 2H),
etl"llyl)-}- 2.99 (q, J=7.0, 2H),
- 1.94 (s, 3H), 1.03 1,
acetamide | 220 aH), 0.95(t
J=7.1,3H)._
| N-2[6-(4- | 1H NMR (400 MHz,
Fluoro- ?lgzs?-({iﬁgifpglsz
o benzylo O21s, 1H), 1.93-
M N\[:;/ pyrazz%ng;ll- 7.41 (m, 3t), 7.24-
104 203 | methyl. 7.15 (m, 2H), 5.32
| ' ty (s, 2H), 3.76 - 3.59
amino}- (m, 2H), 3.49 - 3.40
L ethyl)-N- (m, 2H), 3.02 (s, 3H),
methyl 2.91 (s, 3H), 1.83 (s,
acetamide 3H).
. N-(2-{[6-(2,4- | 1H NMR (400 MHz,
| . Difluoro- DMSO-d6) ppm =
~ ey [
N il , 7.53-7.28 (m,
o | Pyrazin2-yll- |\ 725 6.95 (m,
105 //U\ oz 2,03 | methyl 1H), 3.52-3.34 (m,
F amino}- 2H), 3.34-3.18 (m,
| : ethyl)-N- 2H), 2.91 (s, 3H),
methy}- 2.70 {s, 3H), 1.84 (s,
acetamide 3H).
TH NMR (500 MHz,
0 | N-(2-{[6-(1H- | DMSO-d6) ppm =
/lk Indol-5- 11.42 (s, 1H), 7.74
X (s. 1H), 7.54-7.33
N/\/ | N \ yloxy)‘ | gm 34, 730 @
| P 184 ;y;tahz't'z YI- | 5218, 1H), 6.86 (dd,
106 N ’ sy J=8.7,2.1, 1H), 6.41
amino}- (s, H), 346-3.37
ethyl)-N- (m, 2H), 3.29 - 3.10
methyl- (m, 2H), 2.93 (s, 3H),
acetamide 2.44 (s, 3H), 1.82(s,
3H).
1H NMR (500 MHz,
o] I N-{2-{[6-(1H- | DMSO-d6) ppm =
H Indol-6- 11.08 (s, 1H), 7.76
/U\N/\/NI 5 N yloxy)- (s, 1H), 7.57-7.44
: , 2H), 7.33 (s, 1H),
| A / pyrazin-2-yl]- ;n:s (d, J=1.7, 1H)
|07 1,91 | methyl- 6.81 (dd, J=8.5, 2.1,
: amino}- 1H), 6.43 (s, 1H),
ethyl)-N- 3.45-3.38 (m, 2H),
methyl- 3.29-3.19 (m, 2H),
acelamide  |2.94 (s, 3H), 2.58 (s,
3H), 1.82 (s, 3H).
N-Methyl-N- | 1H NMR (400 MHz,
| , 0 (2-{methy}-J6- | DMSO-d6) ppm =
(3_oxo_indan_ 7.83 (S, 1H), 7.67’
o N 5-yloxy)- 7.58 (m, 2H), 7.50
108 i 1,79 . (dd, J=8.8, 1.9, 1H),
/lk P pyrazin-2-yll- |7 33'q J=2 3, 1H),
amino}- 3.51-3.34 (m, 2H),
| ethyl)- 3.29 - 3.20 (m, 2H),
acetamide  |3.15 - 3.06 (m, 2H),
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2.93 (s, 3H), 2.75-
2.54 (m, 5H), 1.84
(s, 3H).

N-2{[6-(2- |1H NMR (400 MHz,
F Fluoro-4- DMSQ-d6) ppm =
| methoxy- 7.76 (s, 1H), 7.59 (s,
0 N pheno)- |1 2o L8 o
| pyrazin-2-yi}- | 1) 7.04-6.98 (m,
109 /U\ P 2,01 | 1H), 6.83-6.77 (m,
o) ~[methy 1H), 3.77 (s, 3H),
| | amino}- 3.46-3.34 (m, 2H),
ethyl)-N- 3.28 - 3.14 (m, 2H),
methyl-' 2.91 (s, 3H), 2.69 (s,
acetamide 3H), 1.84 (s, 3H).
R - grflﬁ'rg_ﬁz‘f"' 1H NMR (400 MHz,
- fluoro- DMSO-d6) ppm *
)I\ 7.82 (s, 1H), 7.66 (s,
NN S phenoxy)-  |1H), 7.65-7.58 (m,
10 | | 224 |PYrazin2-yil- | 1), 7.48-7.23 (m,
= a ’ methyk 2H), 3.48-3.34 (m,
amino}- 2H), 3.28-3.17 (m,
: ethyl)-N- 2H), 2.91 (s, 3H),
methyk- ggo (s, 3H), 1.85 (s,
acetamide )-
N-2[6-(8- | 1H NMR (400 MHz,
0 I Bromo-3- DMSO-d6) ppm =
PN mek . TS
.iph - =8.8, 1H), 7.55 (s,
NN B Py |1 7.18(0,9=27,
11 |- | P 2,40 | ¥z 1H), 6.94 (dd, J=8.9,
Br methy 3.0, 1H), 3.52-3.35
amino}- (m, 2H), 3.31-322
ethyl)-N- {m, 2H), 2.95 (s, 3H),
methyl- 2.72 (s, 3H), 2.34 (s,
acetamide  {3H), 1.85 (s, 3H).
TH NMR (400 MHz
N-(2[6- DMSO-d6) ppm =
i ppm =
| S (iSf:qunD"n- 9.29 (s, 1H), 8.50 (d,
o S N 7-yloxy)- J=5.7, 1H), 8.04 (s,
[ pyrazin-2-yi]- | 1H), 7.94 - 7.84 (m,
112 /u\ =z - P 1,43 | methyl 3H), 7.68 (s, 1H),
) amino}- 7.68-7.62(m, 1H),
| ethy)-N. 348337 (m gzg
methyl- =00 =316 (m, <h),
. 2.94 (s, 3H), 2.57 (s,
acetamide |3 1’81 (s, 3H).
N-(24[6-(4- |43 NMR (400 MHz
| 3 5_';10"10'2’6' DMSO-d6) ppm =
Y ol TR L4
fo) XY - . ,J=9.1, 1H),
113 N\[ 226 pyrazin-2-yl}- {7.56 - 7.49 (m, 2H),
F Br “° | methyl- 3.41 (dt, J=125,6.5,
amino)- 2H), 3.26 (dt,
l ethyl)-N- J=16.3, 6.5, 2H),
methyk 2,92 (s, 3H), 2.72 (s,
acetamide 8H). 1.84 (s, 3H).
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1H NMR (400 MRz,
N-(2 -{[6-(3- DMSO0-d6) ppm =

/l?\hl,/\‘/'l“\(’;/‘\@/l\

Dimethylamin
o-phenoxy)-

7.74 (s, 1H), 7.43 (s,
1H), 7.15 (t, J=8.1,
1H), 6.52 (dd, J=8.3,

pyrazin-2-yl]- | 2.1, 1H), 6.43 (t,
114 1,94 | methyt J=2.2, 1H), 6.35 (dd,
amino}- J=8.0, 1.8, 1H)), 3.52
ethyi)-N- -3.36 (m, 2H), 3.36-
methyk- 3.27 (m, 2H), 2.93
: (s, 3H), 2.86 (s, 6H),
acetamide 574" 3H), 1.82 (s,
3H).
1H NMR (400 MHz,
0 | 4/;(6‘{[]2’ DMSO0-d6) ppm =
)I\N/\/ : (Acetyl- 1500 (d, =8.7, 2H),
} M\Q/ 2’:1}:3;- 7.88 (s, 1H), 7.62 (s,
. - 1H), 7.29 (d, J=8.8,
115 7 o 2 19 |SthyI-methyl- |2H), 4.32 (g, J=7.1,
. o i amino}- 2H), 3.54-3.39 (m,
pyrazin-2- 2H), 3.35-3.28 (m,
yloxy). 2H), 2.95 (d, J=3.4,
‘ benzoicac |3, 273 (.3,
, ethyl ester J‘=7.1’ 'SH). » VA
: 1-(2-{[6-(4- | 1H NMR (400 MHz,
O. l ‘ - Fluoro- DMSO-d6) ppm =
phenoxy)~ 7.78 (S; 1H), 7.55 (S,
NS e (48 L2
116 Al 2,12 | methyk 2H), 3.34-3.30 (m,
F amino}- 3H), 3.03-2.89 (m,
: ethyl)- 5H), 2.12-1.98 (m,
piperidin-2-  [2H), 1.64 - 1.48 (m,
one 4H). ‘
2-14-(6412-
o | (Acetyl-
)J\N/\/ methyl
| N\[j amino)-
ethyll-methyl-
17 _ 150 | Zino)-
pyrazin-2-
. yloxy)-
: phenyl]-
acetamide
‘ N-(2-{[6-(4-
)‘l’\ | Imidazol-1-yl-
phenoxy)-
N | o } pyrazin-2-yi}-
118 I 1,29 | methyl-
"\:\> amino}-
) ethyl)-N-
N methyl-
acetamide
.0 . N-{2-[6-(4- | 1H NMR (400 MHz,
)I\ : Fluoro- ggg?‘d‘%ppg'; (
' ‘ henoxy)- 299 (S, 15), ©.17 (S,
o N 188 gyrazifz)- 1H), 7.93 (t, J=5.1,
. H | v loultany. | 1) 732-7.25 (m,
NG F y Y 4H), 3.11 (dd, J=6.3,
ethyl}- 2H), 2.96 {t, J=6.5,
acetamide  {2H), 1.78 (s, 3H).
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TH NMR (400 MHz,
| N,N*- DMSO-d6) ppm =
S Dlmethy[-N- 8.93 (d, J=5.1, 1H),
N/l/ l {6-14-(4- 8.30 (s, 1H), 8.26 (d,
5 S vioromstty| #2320, 75 6
yh)-phenoxyl- |7 34 (4, J=8.8, 2H),
pyrazin-2-yll- |3.42 t, J=6.6, 2H),
ethane-1,2- |2.97 (s, 3R), 257 @,
diamine J=6.5, 2H), 2.16 (s,
3H).
. N-Methyl-N- | 1H NMR (400 MHz,
O | (24{methy}-[6- | DMSO-d6) ppm =
/l]\ (a- 7.90 (s, 1H), 7.78 (d,
NN o= trifluoromethy J=8.8, 2H), 7'6_5 (s
121 | | F 2,21 |i-phenoxy)- | 1) 7.40(d, J=8.6,
, k 2H), 3.44 (dt, J=9.0,
F pyrazin-2-yll- | g 5 'a1), 327 (at,
E amino}- 2H), 2.95 (s, 3H),
ethyl)- 2.53 (s, 3H), 1.84 (s,
acetamide 3H).
N-(2[6-(4- |11 NMR (400 MHz,
J A s, [P
- |7.99-7.84(m, 3H),
NN pyrazin-2-yll- |7.64 (s, 1H), 7.34 (d,
122 | | 1,86 | methyk J=8.8,2H), 3.53-
™ amino}- 3.39 (m, 2H), 3.36-
NN ethyl)-N- 3.24 (m, 2H), 2.85
methyk- (s, 3H), 2.75 (s, 3H),
acetamide 1.85 (S. SH).
1H NMR (400 MHz,
O | N-(2{[6-(4- |DMSO-d6) ppm=
)]\ Ethoxy- 7.75 (s, 1H), 747 (s,
N/\/ N phenoxy)- '”'O. 7.09 (d, J-_g.o,
| ‘ o~ pyrazin-2-yl}- g:; gg‘: Eg jfgg
1123 2,04 me;hyl- 2H), 3.54- 3.38 (m,
amino}- 2H), 3.32-321(m,
ethyl)-N- 2H), 2.93 (s, 3H),
methyl- 2.72 (s, 3H), 1.85 (s,
acetamide 3H), 1.33 @, J=6.9,
3H).
N2-({6[4- |1H NMR (500 MHz,
i | (5-Cyano-1H- | DMSO-d6) ppm =
)\'/\/N\©/ benzoimidaz z é;.jz 8(57 12:-35 88.%]69
ok2-yl)- 1J=8.7,2H), 8.
g D phenon [, Fasle
124 a N 1,84 | pyrazin-2-yi}- |7 o4 (. 3)1'-0,.7.36
methyk (d, J=8.7, 2H), 353 -
amino)- 3.40 (m, 2H), 3.38-
ethyl]-N- 3.24 (m, 2H), 2.96
methy}- (s, 3H), 2.56 (s, 3H),
acetamide 1.83 (s, 3H).
N-(24{[6-(4- | 1H NMR (400 MHz,
i L Tyl P
heno: -1 G, /=08.5, <),
)]\N/\/ X gy,aziﬁz): yil- |7:88 (s, 1H), 763 (s,
125 | | 1,81 | methyk 1M, 7.29(d, JoB7,
Z ' ; 2H), 3.45 (dt, J=9.8,
aminoj- 6.5, 2H), 3.33 (dt,
0 ethyi)-N- 2H), 2.95 (s, 3H),
methyl- 257 (s, 3H), 2.57 (s,
acetamide 3H), 1.85 (s, 3H).
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1H NMR (500 MHz,
N'Methyl-N- DMSO-dG) ppm =
{2-[methyi-(6- | 7.86 (s, 1H), 7.63 (s,
4-[31- 1H), 7.57 (d, J=8.6,
i (4 15655
pyrrol-2-yl)- » O » 9=2.1,
i 1H), 6.50 (dd, J=3.9,
2;_?: difydro- | 48" 11, 5.98 (dd,
247 |00 J=3.9, 286, 1H), 3.87
126 pyridazine-i- } 355 (m, 2H),) 3.49
carbonyll- | (4t, J=18.0, 6.5, 2H),
phenoxy}-  |3.39-3.25 (m, 2H),
pyrazin-2-yl)- 13.23 (s, 3H), 2.96 (s,
amino]-~ 3H), 2.63 (s, 3H),
ethyl}- 2.66 -2.56 (m, 2H),
acetamide %-gﬁ 2; g:I )(m» 2n),
N N-21(6-2-
| [3-(3,5- 1H NMR (500 MHz,
X Difluoro- DMSO0-d6) ppm =
¥ | phenyl)-6-  |8.15(d, J=0.7, 1H),
oxo-6H- - 7.78 (S, 1H), 7.69-
oo a_ | 7.61 (M, 2H), 7.54
F 2,27 Vp&gt?‘?ﬁj oo 205, 70790
. 1{m, , 7.39~7.
127 " [phenoxy}- fm, 1H), 7.20 - 7.06
pyrazin-2-ylj- | (m, 3H), 5.34 (s, 2H),
methyk 3.44-3.32 (m, 2H),
aminoj- 3.23 {, J=6.5,2H),
ethyl}-N- 2.92 (s, 3H), 2.45 (s,
methyk 3H), 1.77 (s, 3H).
acetamide
1H NMR (400 MHz,
| N-Methyl-N- 1 1160-96) ppm =
. '\ [2-(methy-{6- | 5 94 (d, J=5.0, 1H),
o | [4-(4- 8.31(s, 1H), 8.26 (d,
/“\ tnﬂuodromethy J=8.8, 2H), 7.87 (s,
lpyridin-2- | 1H), 7.72 (d, J=5.0,
128 . l / 2,35 yf;?pnenoxyl- 11-3, 7.62 Es, 1H),
pyrazin-2-yl}- | 7-30 (d, J=8.8, 2H),
amino)- 3.53 - 3.39 (m, 2H),
ethyl- 3.33-3.19 (m, 2H),
. 2.96 (s, 3H), 2.55 (s,
acetamide 151 4’82 (s, 3H).
N-(24{[6-(4- |1H NMR (400 MHz,
| . Fluoro- ?bsﬁg‘()-is&)w;ﬂ;
phenyisulfan | /9218, 1H), £.00 -
O \ yl)-pyfazin-Z— 7.58 (m, ZH), 7.45
| (s, ), 7.37-7.25
129 /U\ | ' 214 |Ylbmethyl- (o, o), 358-3.45
: F amino}- (m, 2H), 3.33-3.26
| 4 ethyl)-N- (m, 2H), 2.93 (s, 3H),
methyt 2.83 (s, 3H), 1.85 (s,
acetamide 3H).
: N-(2{[6-(4- |1H NMR (400 MHz,
A B ten | 757 6 11 753
phenylsulfan |/-871S,1F), 7.56 -
0 N = yh)-pyrazin-2- (73'6: '_E')“' ?';)3 77?6
130 /U\ 2,35 |yil-methyl- - o o1y 357 - 3.48
- Br amino}- (m, 2H), 3.32 - 3.24
| ethyl)-N- (m, 2H), 2.94 (s, 3H),
methyl- 2.82 (s, 3H), 1.86 (s,
acetamide  |3H).
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‘ N-Methy-N- ) NmR (500 MHz
? | (2-{methyl-[6- | ppmSO-d6) ppm =
)J\N/\/ N E (4- 7.84 (s, 1H), 7.60 (s,
| i O/EF trifluorometh 13; ;43;; Eg j=g'6'
oxy- 2H), 7.32(d, J=9.1,
131 225 phenoxy)- 2H), 3.50-3.36 (m,
pyrazin-2-yl}- |2H), 3.28-3.22 (m,
amino}- 2H), 2.94 (s, 3H),
ethyl)- 2.70 (s, 3H), 1.84 (s,
acetamide 3H).
N-Methyl-N-
i I [2-(methyl{6- DMSO-36) oo
b4 ppm =
[4-(4-pyridin- | 824 (4, J=7.0, 2H),
] 4-yl- . 7.76 (s, 1H), 7.48 (s,
piperazin-1- | 1H), 7.21 - 6.94 (m,
132 N 1’20 yl)-phenoxyl- |6H), 3.84 - 3.65 (m,
l pyrazin-2-yl}- {4H), 3.51-3.23 (m,
=N amino)- 8H), 2.94 (s, 3H),
ethyl}' 2.58 (s, 3H), 1.84 (S,
acetamide |3
1H NMR (400 MHz,
o | DMSO-d6) ppm =
8.66 (ddd, J=4.8, 1.8,
)kN/\/ N N“Methyl'N' 0.9, 1H), 8.14 (d,
| | (2{methyl-6- | )=3.7, 2H), 7.96 (d,
X (4-pyridin-2- | )=8.0, 1H), 7.92-
133 | 171 |Y-phenoxy)- {7.86 (m, 1H), 7.85
& 0% I pyrazin-2-yl]- | (s, 1H), 7.60 (s, 1H),
amino}- 7.36 (d. J=5.0, 1H),
ethyl)- 12900 g;s(.v. 2,
i 352-3. m, 2H),
acetamide | 5 347 324 (m, 2H),
2.96 (s, 3H), 2.54 (s,
3H), 1.82 (s, 3H).
1H NMR (400 MHz,
| NN DMSO-d8) ppm =
- ) 8.08 (d, J=8.7, 2H),
| QN/ Dimethyl-N- 783 (s. 1H), 7.61 (t,
~ 7 ’ (614-16-4- | J=79,1H), 753 s,
H | methyl- 1H), 7.28-7.19 (m,
134 A 129 |Piperazin-1- | 3H), 6.79(d, J=8.5,
* e |1 sor s
yil-phenoxy}- , 341, J=66,
pyrazin-2-yl)- | 2H), 2.96 (s, 3H),
ethane-1 2- | 255 (4 J=6.6, 2H),
diamine 247 -239 (m, 4H),
2.23 (s, 3H), 2.47 (s,
3H).
1H NMR (400 MHz,
DMSO-d6) ppm =
N-[2-({6-[4- |7.79(s, 1H), 7.51 (s,
(2-Ethyl-3,4- |1H), 7.36 (d, J=8.3,
dihydro-2H- | 2H), 7.15(d, J=8.6,
benzo[1,4]thi 2H), 6.93 [, J=7.8,
azin3yly | 1H). 6.90-6.82(m,
phenoxyl- 1H), 6.72-6.64 (m,
135 2,54 ) 1H), 6.56 - 6.46 (m,
pyrazin-2-yll- | 515" 488 1, J=2.9
methyl- 1H), 3.57 - 3.39 (m,
amino)- 2H), 3.30-3.23 (m,
ethyl}-N- 2H), 3.22-3.12 (m,
methyk 1H), 2.93 (s, 3H),
acetamide 2.74 (s, 3H), 1.85 (s,
3H), 1.61-1.42 (m,
1H), 1.15-0.82 (m,
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4H).
, o N-{2-[6-(4- | 15 NMR (500 MHz,
)J\ . FLUOFO- ) DMSO0-d6) ppm =
phenoxy)-  |8.33 (s, 1H), 8.19 (s,
.3 ST X 0 op |Pyrazin2-  |1h), G872 (m,
6 ] ' I 0 |ylsulfanyl}  |[4H), 3.31-3.24 (m,
: F ethyl}-N- 2H), 3.13-2.96 (m,
2H), 2.75 (s, 3H),
methyh
acetamide 1.93 (S, 3H).
[4-(6-{[2- 1H NMR (500 MHz,
{Acetyl- DMSO-d6) ppm =
methyl- 7.79 (s, 1H), 7.53 (s,
amino)- 1H), 7.30 (d, J=8.4,
S ethyll-methyl- |21 7.12 (d. 485,
137 2,03 | amino}- ). 4.09(q, J=7.1,
" T, |2H). 386(s,2H),
\\ pyrazl 3.51 -3.38 (m, 2H),
yloxy)- 3.29-3.22 (m, 2H),
phenyl}- 2.94 (s, 3H), 2.68 (s,
acetic acid 3H}, 1.84 (s, 3H),
ethy! ester .19 (t, J=7.1, 3H).
1H NMR (500 MHz,
| 2{4-(6-{]2- |DMSO-d6) ppm=
iN/\/ o (Acetyl- 7.81 (s, 1H), 7.53 (s,
methyk 1H), 7.31(d, J=7.5,
I 0 amno)- |20 114 2
] - r . qr =1 »
" g [ |2 8796 T
pyrazin2- | ,-353 g5 o),
yloxy)- 3.26 (dt, J=30.6, 6.3,
phenyl]- 2H), 2.97 (d, J=32.7,
propionic 3H), 2.53 (s, 3H),
acid ethyl 1.84 (s, 3H), 1.39(d,
ester J=7.2, 3H), 1.13(t,
J=7.1, 3H).
N-2-({64- |1H NMR (500 MHz,
o] | (1,1- DMSO-dB&)pp;n =
Dimethyl- 7.77 (s, 1H), 7.50 (s,
)kN/\/ x p,opy,)_y 1H), 7.35 (d, J=8.6,
1 ] h _ |2H), 7.09(d, J=8.7,
, 258 p e"‘.”“g o |2H), 348-3.37 (m,
139 . 08 {pyrazin2-yll- | 510" 355 324 (m.
methyk 2H), 2.94 (s, 3H),
amino)- 2.89 (s, 3H), 1.83 (s,
ethyl-N- 3H), 1.61 (a, J=74,
methyl- 2H), 1.25 (s, BH),
acetamide 0.63 {t, J=7.4, 3H).

~53 -
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1H NMIR (500 MHz,
o | N-(2-{[6-(3,4- | DMSO-d6) ppm =
)I\ | L Dimethoxy- | 7-77 (. 1H), 747 (s,
2 |1H), 8.95(d, J=8.7,
T/\/N\[?/O\C[ g;gl?ﬁz)-yl]- 1H), 6.81 (d, J=2.7,
1H), 6.66 (dd, J=8.7,
140 1,78 [ methyl-
1 amin. |5 "ER IS
, O S, }
ethyl)-N- 3.53-3.38 (m, 2H),
methyl- 3.29 - 3.25 (m, 2H),
acetamide 2.95(s,3H), 273 (s,
3H), 1.85 (s, 3H).
o ?A[:egl'_{lz 1H NMR (500 MHz,
)k | oL DMSO-d6) ppm =
e methy 7.77 (s, 1H), 7.50 (s,
| | amino)- 1H), 7.25(d, J=8.4,
o o ethyl}}n_vethyl- 2H), 7.08 (d, J=8.5,
amiho 2H), 3.58 (s, 3H),
141 N 200 | pyrazin2-  [3.49-3.37 (m, 2H),
yloxy)- 3.28-3.21 (m, 2H),
phenyl}- 2.94 (s, 3H), 2.86 (t,
propionic | 300 N Z 6
zggrmemyl 2H), 1.84 (s, 3H).
N-(2{[6(4- | 1H NMR (400 MHz,
o | ' Cyanomethyl | DMSO-d6) ppm =
/U\N/\/- -phenoxy)- | 7:81(s, TH), 7.56 (s,
T | o | o
= » 4. , J=0.0,
142 Z 1,86 | methyl- 2H), 4.04 (s, 2H),
amino}- - |354_3 35 (m, 2H),
ethyl)-N- 3.31-3.19 (m, 2H),
methyl 2.94 (s, 3H), 2.68 (s,
acetamide _|3H), 1.85(s, 3H).
4-(6{[2- 1H NMR (400 MHz,
0 | (Acety-  |DMSO-d6) ppm=
)I\ methyh- 8.00 - 7.88 (m, 3H),
N/\/N\E § amino)- ;{3)5 (s. 111(). :3)9 (s,
, 7.32(s, 3
143 I NH, 1,50 |ethyll-methyl-| 7 55 (& =87, 2H),
amino}- 3.51-3.37 (m, 2H),
0 pyrazin2-  (330.3.19 (m, 2H),
yloxy)- 2.95 (s, 3H), 2.70 (s,
benzamide 3H), 1.84 (s, 3H).
1H NMR (500 MHz,
o | %“2‘({6‘[4' DMSO-d6) ppm =
/ll\ (3-Cyano- 1940 s, 1H), 8.89 (d,
NN pyridin4-yl)- | j=52 1H), 7.88 (s,
| | P phenoxyl-  [1H), 7.76 (d, J=8.6,
144 A 191 |Pyrazin-2-yly- {2H), 7.74(d, J=5.5,
|k =1 methyr 1H), 764 (s, 1H),
o amino)- 7.41 (d, J=8.6, 2H),
ethyl}-N- 3.54 - 3.41 (m, 2H),
methy‘- ggg -3.31 (m' 2;:}’):
: .96 (s, 3H), 2.71 (s,
acetamide |3 4’33 (s, 3H).
° N-Methyl-N- { 1H NMR (400 MHz,
_ | [2-(methyl-{6- { PMSO-d6) ppm =
[4-((E)~2- 8.61-8.53 (m, 1H),
| pyfidin2yl- | 787775 (m, 2H),
145 165 | WO Y |7.75-7.49 (m, 5H),
| vinyl)- 7.32-7.14 (m, 4H),
S phenoxyl-  |353.339 (m, 2H),
P pyrazin-2-yl}- |3.30-3.21 (m, 2H),
amino)- 295 (s, 3H), 2.56 (s,
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Sty 3H), 1.84 (s, 3H).
acetamide
N-Methyl-N- | 1H NMR (400 MHz,
i | LS | 05 o, Jos 5, 2)
PN NN e 1788 (6, 1H), 7.63 (s
| | g(;,_’s_]‘;)’fa 3 11H),.7.35 (3, J=8.8,
146 , ZAN 197 |20 4 2H), 3.45 (dd, J=6.6,
0 phenoxyl- a1y’ 3796 (dd, J=7.6,
"'§< pyrazin-2-yl- 150 1), 2.95 (s,
amino)- 3H), 2.67 (s, 3H),
ethyl)- 2.55 (s, 3H), 1.83 (s,
acetamide 3H).
1H NMR (400 MHz,
0 | ' N-(2H[6-(4-  {pm50.d6) ppm =
)j\ " Benzoyl- 7.91 (s, 1H), 7.81 (d,
NN ‘ phenoxy)- =86, 2H), 7.76 -
‘ | L pyrazin-2-yll- | 7.61 (m, 41, 7.58 ¢,
147 2,16 { methyk J=7.6, 2H), 7.35(d,
_ .\ amino}- J=86,2H), 3.55-
ethyl)-N- 3.44 (m, 2H), 343-
acetamide gsai"g 597)5 (s, 3H),
1H NMR (400 MHz,
N-{2-[(6-{4- |DMSO-d6) ppm =
[3-(4-Ethyl- | 7.86 (s, 1H), 7.74 (3,
phenyl)}-5,6- (J=8.8,2H), 7.63(s,
dihydTO“;H‘ 1H)' 7'52 (dv J=8'1 ’
| pyridazine-1- |2H), 7.25 (9, J=8.7,
oy (2 747 e
148 2,41 | phenoxy}- 214;1 3.53-3.34 (m,
pyrazin-2-yl)- |51y’ 329_3.20 (m,
methyl- 2H), 2.97 (s, 3H),
aminoj- 269 (t, J=6.4, 2H),
ethyl}-N- 267 - 2.54 (m, 5H),
methyl- 2.09 - 1.97 (m, 2H),
acetamide 1.74 (s, 3H), 1.15 @,
J=7.6,3H).
1H NMR (400 Mz,
N-Methyl-N- | DMSO-db) ppm =
(2-{methyl-[6- | 7.75 (s. 1H), 7.45 (s,
(&piperazin_ 1H). 7.03 (d. J=9.1 ,
1-yk- o aas
149 I\/NH 1,32 | phenoxy)- J=1)'2.6: 6.4, 2H),
pyrazin-2-yll- |3 393 20 (m, 2H),
amino}- 3.06 - 3.00 (m, 4H),
ethyl)- 2.94 (s, 3H), 2.90 -
acetamide  {2.81 (m, 4H), 2.71

(s, 3H), 1.85 (s, 3H).

-55.
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1H NMR (400 MHz,
DMSO-d8) ppm =
N-(2-{[6-(2- |8.11(dd, J=7.9, 14,

o]
|
O
)I\ T/\‘/N\Eﬁ O Methanesulfo j/l'fl‘)% 7}8;»6(% 1*3_.*)
-bi I |7.81-7.76 (m, 1H),
7 : O 2}';,,2%';_3“ 7.68 (td, J=7.7, 1.4
A\ pyl'aZin-z-yi]- 1H), 7.59 (S, 1H),
150 A 2,01 [t 7.45 (d, J=8.6, 2H),
o) ny 7.43-7.38 (m, 1H),
amino}- 7.25 (d, J=8.5, 2H),
ethyl)-N- 3.54-3.47 (m, 2H),
methyl 3.39-3.32 (m, 2H),
acetamide 2.95 (s, 3H), 2.84 (s,
3H), 2.80 (s, 3H),
1.85 (s, 3H).
N-Methyl-N-
I Al
- x0-1,6-
Z N pyridazin-3-
151 | 167 y1)-phenoxy]-
NS o pyrazin-2-yl}-
amino)-
ethyl}-
acetamide .
1H NMR (400 MHz,
0 | NA2-({6{4- | pis0-d6) ppm =
)J\N/\/ (5-Fluoro- | g g4 (4, J=2.9, 1H),
pyridin-2-yl}- (8.09 (d, J=8.7, 2H),
| » phenoxyl-  |8.07-8.01 (m, 1H),
152 210 pyrazin-2-yl}- | 7.89 - 7.76 (m, 2H),
/ ’ methyl- 7.60 (s, 1H), 7.28 (d,
amino)- J=8.8, 2H), 3.49-
ethyl]-N- 343 (m, 2H), 3.37-
methy- 3.21 (m, 2H), 2.95
. (s, 3H), 2.54 (s, 3H),
acetamide | 183'(s' 3py).
1H NMR (400 MHz,
o} DMSO-d6) ppm =
N-Methyl-N- |8.53-8.48 (m, 1H),
(2-{6-{4-(5- 8.38 (s, 1H), 8.24 (s,
methy‘_ 1H). 8.13 (d, J=B.7.
® pranzon- (23, 1276.52
153 s 1,81 iphenoxyl- |47 ‘7330,
pyrazin-2- | ;=g 7 oty 3.28-
yisulfanyl}- 1323 (m, 2H), 3.14-
ethyl)- 3.05 (m, 1H), 3.05-
acetamide  [2.96 (m, 1H), 2.67
(s, 3H), 2.34 (s, 3H),
1.86 (s, 3H).
1H NMR (400 MHz,
0 | N-Methy-N- | 5y456-d6) ppm =
)J\ (2-{methyl-[6- 1 44 59 (5, 1H), 7.78
NN x (2-0x0-2,3- (s, 1H), 7.52 (s, 1H),
| | dihydro- 7.25(d, J=2.2, H),
154- 164 |Penzooxazol- | 7.09 (d, J=8.4, 1H),
5 g : 6-yloxy)- 6.96 (dd, J=8.8, 2.3,
razin-2-yl)- | 1H), 3.42 (t, J=6.4,
° zfn;,,o}. V 2H), 3.37-3.21 (m,
ethyl)- 2H), 2.93 (s, 3H),
acoamide | 2716 3H), 1.84 ¢,

3H).
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o Acetic acid 2-
[4-(B-{[2-
AN (acetyl-
| i methyh
S .
\ i amino)-
/ ethyl}-methyl-
155 (%l\ 2,06 amino}-
pyrazin-2-
yloxy)-
phenyl]-
pyrimidin-5-yi
ester
. 1H NMR (400 MHz,
| 3{{6-(4- DMSO-d6) ppm =
. H) Fluoro- . |7.81 (s, 1H), 7.51 (s,
b N\n/\/ X phenoxy)- 1H), 7.26 (s, 1H),
156 I 1,79 | pyrazin-2-yl]- | 7.23 (d, J=6.5, 4H),
, . 0 ' & - methyk 6.79 (s, 1H), 3.55 t,
. ’ amino}. J=7.0, 2H), 2.92 (s,
' propionamide gﬂg 224 (1, J=6.9,
o a | 1H NNR (500 Mz,
o &zra(ﬁ[_“ DMSO-d6) ppm =
/u\N/\/ carbonyl) 2 1'22)(5'71;?' ;ﬁ
. = S, , {.97-1.
| N\©/ B phenoxy}- (m, 2H), 7.33 (s, 1H),
157 201 pyrazin-2-yl}- | 7.18 (d, J=1.7, 1H),
, N ! methyl- 6.81 (dd, J=8.5, 2.1,

: amino)- 1H), 6.43 (s, 1H).
ethyl}-N- 3.45-3.38 (m, 2H),
methyl- 3.28-3.19 (m, ZH),
acetamide 2.94 (s, 3H), 2.58 (s,

3H), 1.82 (s, 3H).
o 1H NMR (400 MHz,
| sy, (DRSO
N (2-{methyl-[6~ | 7.92 (d, J=3.2, 1H),
. Ml (4-thiazol-2- (7.86 (s, 1H), 7.77 (d,
’ 58 N 202 yl-phenoxy)- |[J=3.2, 1H), 7.62 (s,
s\/> ’ pyrazin-2-yl]- | 1H), 7.31 (d, J=8.8,
amino}- 2H), 3.50-3.44 (m,
| B e [
H y L S, ,
acetamide |5 73 (s, 3H), 1.83 (s,
3H).
P (Sonors. |00 i
N N7 }ﬁ"”%PmeﬂW 8.91 (s, 1H), 8.44 (s,
| i N -pyridin2- |14, 7.79 (s, 1H),
_ Yl;lnethyl)]- 7.51 (s, 1H), 7.28 (d,
- & phenoxyl- J=8.7,2H), 7.11(d.
169 2.39 | pyrazin-2-yi}- | J=8.6, 2H), 4.35 (s,
methyl- 2H), 349-3.42 (m,
amino)_ 2H}), 3.25-3.18 (m,
ethyl]-N- 2H), 2.93 (s, 3H),
methyl- §.60 (s, 3H), 1.81 (s,
acetamide H). :

-57 -
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TH'NMR (500 MHz,
DMSO-d6) ppm =
N-Methyl-N- | g 11, 3=8.7, 2H),
[2-(methyH6- | 7.84 (d, J=6.8, 1H),
[4-(6-methyl- |7.80-7.71 (m, 1H),
x pyridin-2-yl)- |7.75 (s, 1H), 7.59 (s,
160 = 1,64 | phenoxy]- 1H), 7.27 (d, J=8.7,
pyrazin-2-yl}- |2H), 7.20(d, J=7.2,
amino)- 1H), 3.50-3.40 (m,
ethyi]- 2H}), 3.35-323 (m,
. 2H), 2~96 (s! 3H)v
acetamide 254 (s, 6H), 1.83 (s,
3H).
1H NMR (500 MHz,
N-Methyl-N- | DMSO-d6) ppm =
(2-{methyl-[6- | 8.91 (d, J=4.8, 2H),
(4-pyrimidin- 8.44 (d, J=8.7, 2H),
2:yF Ty, 744 da
161 1,93 | phenoxy)- 1H;: 7.32 (d, J=8.8,
pyrazin-2-yll- | 21y 3.53-343 (m,
amino}- 2H), 3.30-3.25(m,
ethyl)- 2H), 2.97 (s, 3H),
acetamide 2.72 (s, 3H), 1.83 (s,
3H).
N-Methyi-N- | 1H NMR (500 MHz,
[2-(methyl-{6- | PMSO-d6) ppm =
| {4-(5- 9.03 (s, 1H), 8.28 (d,
trifluoromethy | =8.4. 11D, 8.26-
pyridin. Y18.18 (m, 3R), 7.67
162 2,31 (s, 1H), 762 (s, 1H),
yly-phenoxyl- | 7 34 g, y=g.8, 21),
pyrazin-2-yll- |3 52 . 3.42 (m, 2H),
amino)- 3.31-3.24 (m, 2H),
ethyl]- 2.96 (s, 3H), 2.71 (s,
acetamide 3H), 1.83 (s, 3H).
1H NMR (500 MHz,
B U9 NIZSH 550 20 iy
N ] (5-Methoxy- | g o5 (d, J=8.6, 2H),
| P pyridin-2-yl}- |7.91 (d, J=8.8, 1H),
| phenoxy%- > 7.84 (s, 1H), 7.58 (s,
pyrazin-2-yi}- | 1H), 7.47 (dd, J=8.7,
163 Z o 1,85 | ethy- 2.8, 1H), 7.25 (d,
e |y s
- ) id = my
fnﬂ;{,',l;,'\_' 2H), 3.38-3.17 (m,
A 2H), 2.95 (s, 3H),
acetamide |5 76 (s, 3H), 1.82 (s,
3H).
' 1H NMR (500 MHz,
/‘?\ | DMSO-d6) ppm =
8.32 (ddd, J=4.6, 1.5,
N/\/’ l N‘Methyl‘N' 1H). 8.04 (d, J=8.7,
] [2-(methyl{6- | o) 7.84 (s, 1H),
43 7.60 (s, 1H), 7.51
4 morpholin-4- | (ddd, J=8.2, 2.5, 1.5,
164 160 yl-pyridin-2-  } 1H), 7.31 (dd, J=8.1,
’ yl)-phfenoxy]- 4._6, 1H), 7.25 (d,
prac 2yt |55,
yh [, a3
. =6.4, y & S,
acetamide 15,7588 2.78 (m,
4H), 2.76 (s, 3H),
1.85 (s, 3H).

-58 -
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1H NMR (500 MHz,
N-2-{8-[4- | 5s0-d6) ppm =
(5-Hydroxy- (g 8a (s, 1H), 8.21 -
pyrimidin-2- g 12 (m, 2H), 7.95
yl)-phenoxyl- | (s, 1H), 7.84 (d,
165 1 81 | Pyrazin2-yi}- | J=3.5,11), 7.76 ¢,

. 21 methyk- J=7.9, 1H), 7.72-
ammino)- 7.62 (m, 2H), 3.64 -
ethyl]-N- 3.52 (m, 2H), 3.33-~
methyk - [8280n 2D S
acetamide {355 s, 31).

1H NMR (400 MHz,
) DMSO-d6) ppm =
9.41 (s, 1H), 8.42 (s,
N-([6-4- |4 827 ()d. J=8.38,
Isoguinolin-3- o) 8 14 (4, J=8.2,
yl-phenoxy)- | 1H), 8.03 (d, J=8.2,
| pyrazin-2-yl}- | 1H), 7.86 (s, 1H),
166. 2,14 | methyl- 7.80 (ddd, J=8.2, 6.8,

‘ amino}- 1.2, 1H), 767 (dd,
SN 1% @ o7 o
methyt- :33(d, J=8.7, 2H),

: 3.51 - 3.43 (m, 2H),
acetamide  |3'33.3.23 (m, 2H),
2.97 (s, 3H), 2.71 (s,
3H), 1.82 (s, 3H).
. ; 1H NMR (400 MHz,
g 4. | DMSO-d6) ppm=
Pe \ NS 18530, 0=50, 1h)
l } (4-Ethyl- 8.14 (d, J=8.8, 2H),
pyridin-2-yl)- |7.85 (s, 1H), 7.81 (s,
phenqu%- . 1H), 7.60 (s, 1H),
pyrazin-2-yi}- |7.24 (d, J=8.7, 2H),
167 174 | rethyk 720 (d, J=4.8, 1H),
amino)- 3.53 - 3.41 (m, 2H),
ethyl]-N- 3.39-3.23 (m, 28),
methyk 2.95 (s, 3H), 2.74-
acetomide  |2:53 (. 5H), 1.82
(s, 3H), 1.25¢,
J=7.6, 3H).
) 1H NMR (500 MHz,
o N-(2-{16-4- | pMSO-dB) ppm =
Fluoro- 8.13 (s, 1H), 7.54 (s,
/l]\ phenoxy)- | 1H), 7.28-7.19 (m,
1 NN N pyrazin-2-yI}- | 2H), 7.21-7.42 m,
168 I 2,35 |isopropyl- 2H), 4.29 (p, J=6.6,
: E amino}- 1H), 3.94 (p, J=6.8,
oy N |1, 327303 (m
. _ , 2. s, .
Sgggﬂd‘e 1.1 (d, J=6.7, 6H),
0.98 (d, J=6.6, 6H).
,. 1H NMR (400 MHz,
fo) ) DMSO-d6) ppm =
0 N-Isopropyl- |8.53 -8.47 (m, 1H),
)J\N/\/ _ N-(2-{6-[4-(5- (844 (s, 1H), 821 (s,
P | methyl- 1H), 8.13 (d, J=8.8,
’ _ : x idin-2-v). | 2H). 7.86 (d, J=8.1,
| pyridin-2-yl)y- | 3" 726 (dd, J=8.1
169 | : # 2,02 jphenoxyl- | 48" 3008,
: pyrazin-2- | g 7 2y, 3.84 (h,
ylsulfanyl}- | 3=6.7, 1H), 3.24-
ethyl)- 3.14 (m, 2H), 3.11-
acetamide | 2.96 (m, 2H), 2.34

(s, 3H), 1.95 (s, 3H),
0.88 (d, J=6.7, 5H).

259 -
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6146412~ | 1H NMR (400 MHz,
( A[cegy[:{[ DMSO-dB) ppm =
N 8.36 (d, J=8.8, 2H),
amine). (33105, 817 0
ethyl]-;nethyl- J=7.8, 1H), 7.97 (d.
amino}- J=7.5, 1H), 7.86 (s,
170 1,88 ) yrazin2- | H), 7.72-7.53 (m,
yloxy)- 2H), 7.30 (d, J=8.8,
phenyl], ZH), 3.54-3.42 (m,
pyridme-.?— 2H), 3.40-3.30 {m,
carboxylic | 2); 296 (5,31,
acid amide gg)s (s, 3H), 1.82 (s,
— 1H NMR (400 Mz,
G |ousomen=
Acetylamino- d, J=8(f°’3” 2,3) 8.01
pﬁﬁdin-f!]-y!)- (d, J=7.9, 1H), 7.89-
phenoxy]- 7.79 (m, 2H), 7.66
171 1,94 | pyrazin-2-yl}- | (s, 1H), 7.60 (s, 1H),
methyl- 7.29 (d, J=8.8, 2H),
mo,  Nem o
R .37 - 3.22 {m, 2H),
ﬁ:m];,"_‘ 2.95 (s, 3H), 2.70 (s,
. 3H), 2.13 (s, 3H),
|acetamide 1383 s, 3H).
o l ' 1H NMR (400 MHz,
15 DMSGC-d6) ppm =
/“\N/\, ?i_[ir;{ii;[‘_“ 8.07 (d, J=5.6, 1H),
\ [ AN 7.94(d, J=8.7, 2H),
oz N pyridin-2-yl}- [7.84 (s, 1H), 7.58 (s,
I phenoxy]- 1H), 7.23(d, J=8.7,
172 P 170 pyrazin-2-yl}- | 2H), 6.99 (d, J=1.9,
% | methyk- 1H), 6.45 (dd, J=5.5,
amino)- 2.0, 1H), 6.05 (s,
i\
methyl- » 328-3.23 (m,
; 2H), 2.95 (s, 3H),
acetamide (5 76 (. 3H), 1.83 (s,
3H).
1HNMR (400 MHz,
2 | N-Methyl-N- | DMSO-d6) ppm =
{2 [methyl(6- | 824 (@ J=59, 11,
8.17 - 8.05 (m, 2H),
| {4-{4-(4- 7.84 (s, 1H), 7.58 (s,
methyl- 1H), 7.35-7.29 (m,
| piperazin-1- | 1H), 7.26 - 7.16 (m,
173 Z 1,56 |yl)-pyridin-2- {2H), 6.79 (dd, J=6.0,
yil-phenoxy}- (2.4, 1H), 3.55-3.37
pyrazin-2-yl)- | (m, 6H), 3.26 ¢,
amino]- J=68, 2H), 295 (s,
ety
l acetamide 553 (¢, 3H), 1.83 (s,
3H).
N-Methyl-N- [ 1H NMR (400 MHz,
0 | [2-(methy!-{6- | DMSO-d6) ppm =
PN 0 5 f-methyl- 8220, 106, 11,
X T . - /. m, ,
1 O t 160 ;’%y PYAdin- | 265 (s, 1H). 7.60 (s,
174 , 1H), 7.50 (dd, J=6.4,
O phenoxyl |55 41 7.34-7.15
pyrazin-2-yt}- § (m '3H), 3.46 (t, 2H),
amino)- 3.39-3.22 (m, 2H),
ethyl)- 2.97 (s, 3H), 2.73 (s,
acetamide | 3H), 2.34 (s, 3H),

-60-
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1.84 (s, 3H).

1H NMR (400 MHz,
DMSO-d6) ppm =

0 N-Methyl-N- |8.47 (d, J=2.7, 1H),
l | @ [2-(methyl-{6- | 7.88 (dd, J=8.8, 3.0,
| e GO Y
' o |10 Promans. |28 1 0
s N " |Yh-phenoxyk | g g 1?): ST
pyrazin-2-yl}- |3 69 (m, 4H), 3.53 -
amino)- 3.47 (m, 4H), 3.47 -
ethyl]- 341 (m, 2H), 3.27 -
acetamide 322 (m, 2H), 2.96
(s, 3H), 2.70 (s, 3H),
11.83 (s, 3H).
. Acetic acid 4-
Q | ' (6-{[2-(acetyl-
)I\ N methy}k-
‘ | amino)-
176 0\‘( A | 1,92 | ethyl}-methyl-
: amino}-
‘ o pyrazin-2-
yloxy)-benzyl
ester
. TH NMR (500 MHz,
o | N-[2-({6-[4- |DMSO-d6) ppm=
/lj\N/\/ (2-Amino- 8.00-7.93 (m, 1H),
> pyridin-3-yl)- 7.83 (s, 1H), 7.58 (s,
| |- henoxyl- | 1H). 7.48 (d, 2H),
Z D i gl | 734 ( J=7.1, 1H),
77 _ ‘ A | 169 py"tahz"_' YW | 727 @, 21). 6.73 -
. _ methy 6.63 (m, 1H), 5.60
amino)- (s, 2H), 3.58-3.44
ethyl]-N- (m, 2H), 3.40-3.32
methyl {m, 2H), 2.99 (s, 3H),
acetamide  [2.76 (s, 3H), 1.84 (s,
3H).
1H NMR (500 MHz,
0 { DMSO-d6) ppm =
)kN/\/ N-MethykN-  [7.79 (s, 1H), 7.51 s,
I . [2-(methyl-{6- | 1H), 7.33 (d, J=8.3,
| AN oo | 0 33 (m.
4 cyclohexyl)- ZI-I;' 334321 g
178 - ' A [ 187 |phenoxyl- 150" 3713304 (m,
0 pyrgzm-Z—yl}- 1H), 2.95 (s, 3H),
amino)- 2.72-2.52 (m, 5H),
ethyl}- 2.33-2.23 (m, 2H),
acetamide  |2.14-2.01 (m, 2H),

1.95 - 1.84 (m, 2H),
1.84 (s, 3H).
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1H NMR (500 MHz,
o DMSO-d6) ppm =
| 7.81 (s, 1H), 7.53 (s,
)I\N/\/ N 1H), 7.36 (d, J=8.5,
| | 2H), 7.12 (d, J=8.5,
N-Methyl-N- | 2H), 4.27 (dt,
[2'(methy!‘{6" J=11¢2» 1~91 1H))
(G methyk- | e, .4
gtggg_ ;z)_ 3.40 (m, 2H), 3.34-
179 2,33 |2 3.31 (m, 1H), 3.29-
phenoxyl- 1352 (m. 1H), 3.17-
pyrazin-2-yli- | 3 62 (m, 1H), 2.95
amino)- (s, 3H), 2.56 (s, 3H).
ethyll- 1.94-1.72 (m, 5H),
acetamide 1.72-1.63 {m, 1H),
1.48 (dddt, J=21.5,
13.0,6.5, 3.6, 1H),
1.30 (qd, J=12.5, 3.5,
1H), 0.82 (d, J=6.6,
3H).
! Ethoxy-2' 3- DMSO-d6) ppm =
Ko~ 0 Ginoxy2'3% 17,85 (s, 1H), 7.61 (s,
\ O 1 iftuoro- 1H), 7.58 (d, J=7.7,
F biphenyl-4-  [2H), 7.34-7.23 (m,
O yloxy)- 3H), 7.16-7.08 (m,
180 o 2,43 | pyrazin-2-yl}- | 1H), 4.21 (g, J=7.0,
K methy- - |2H), 3.55-3.41 (m,
amino}. 2H), 3.30-324 (m,
ethyl)-N- 2H), 2.97 (s, 3H),
methyk 2.71 (s, 3H), 1.85(s,
1H NMR (400 MHz,
N-(2-{[6-(4- |{DMSO-d6) ppm=
Hydroxymeth Z]Z)Q (;‘».315H()é 3—582 2(5
yhphenoxy)- | 713 (d. 486,
pyrazin2-yll- 150" £'19 (td. J=5.7
181 1,57 | methyl- 3.5, 1H), 4.54 - 4,45
amino}- (m, 2H), 3.51-3.39
ethyl)-N- (m, 2H), 3.32-322
methyl- (m, 2H), 2.95 (s, 3H),
acetamide 2.71 (s, 3H), 1.86 (s,
3H).
1H NMR (500 MHz,
N-{5-{4-(6- DMSO-d6) ppm =
{[2-(Acetyl- | 1056 (s, 1H), 8.64
methyt- {d, J=2.9, 1H), 8.15
amino)- . J=8.6:,1;I)é 8.08
3 _1(dd, J=8.7, 2.6, 1H),
182 1,82 :tr:i?o: SV 1781, 119, 775 @
' . =8.6, 2H), 7.59 (s,
pyrazin-2- 414 "7 28 (4, J=8.6,
yloxy)- 2H), 3.53-3.40 (m,
phenyl]- 2H), 3.37-3.21 (m,
pyridin-2-yl}- {2H), 2.96 (s, 3H),
acetamide 2.55 (s, 3H), 2.12 (s,
3H), 1.83(s,3H).
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1H NMR (400 MHz,
(o] | DMSO-d6) ppm =
)\/\/ N-Methyl-N- |8.76 (d, J=2.3, 1H),
I = [2-(methyl{6- | 7-96 (dd, J=8.0, 2.6,
| [4-(6-methyl- | 1H), 7.84 (s, 1H),
| < puin Sy | 7416580,
183 A | 1,48 | phenoxy]- J=8.1(,s iH),)’ms (é,'
pyrazin-2-yl}- | =g 7. 21), 3.56-
amino)- 3.40 (m, 2H), 3.40 -
ethyll- 3.20 (m, 2H), 2.96
acetamide  [(s, 3H), 2.70 (s, 3H),
2.51 (s, 3H), 1.83 (s,
3H).
o mgwm (400 MHz,
. DMSO-d6) ppm =
_ I "é‘%“iﬁ"“' 8.48 (d, J=2.8, 1H),
: l (6-Methoxy- | 5 01 (4d, J=8.6, 2.8,
o . pyridin-3-yl)- | 1H), 7.83 (s, 1H),
Z ] phenoxsg- > 7.70 (0, J=8.4, 2H),
. pyrazin-2-yl}- | 7.58 (s, 1H), 7.24 (d,
184 o’ | A | 221 | etk J=8.7, 2H), 6.91 (d,
e e
N , 349 - 3. m,
f:;{h‘]yf 2H), 3.37 - 3.48 (m,
acetamide 2H), 2.96 (s, 3H),
2.70 (s, 3H), 1.83 (s,
3H).
N2-({6-]4- |1H NMR (400 MHz,
I S rer T
in-2-yl)- {849 (s, 1H), 8.00-
| g‘,:;zo';y].y') 7.91 (m, 3H), 7.81
! o inoL | & TH), 7.57 (s, TH),
185 l A |71 |PYTEZI Y1721 d, J=8.8, 2H),
S methy 6.50 (s, 2H), 3.52 -
amino)- 3.37 (m, 2H), 3.35-
: ethyl}-N- 3.31(m, 2H), 2.95°
methyl- (s, 3H), 2.70 (s, 3H), |
acetamide 1.83 (s, 3H).
N-Methyl-N-
o 1H NMR (400 MHz,
/U\N/\/, Q [i-(methyl—{G- a8 P =
> [4-(2-0x0-1,2- | 11 96 (s, 1H), 7.84
I | H dihydro- (s, 1H), 7.73-7.57
: thiazolo[5,4- |(m, 4H), 7.44-7.39
188 S) °1 A |214 blpyridin-6- {(m, 1H), 7.33-7.20
yi)-phenoxy]- | (m, 3H), 349-3.42
pyrazin-2-yl}- | (M. 2H), 3.36-3.32
amino)- (m, 2H), 2.96 (s, 3H),
ethyll- g.go (s, 3H), 1.84 s,
acetamide )-
5-4-(6{[2-
o | (Acetyl- 1H NMR (500 MHz,
/”\N/\/ o Q__ methyk- DMSO-d6) ppm =
T oy R
& ethyl]-methyi- [ V59.5, 21), /.68 (s,
| ) ey (1, T3l 1,
187 B | 2,04 |pyrazin2- | 35 (o )=7.1. 2H),
yloxy)- 3.57 - 3.37 (m, 2H),
phenyl}- 3.37 -3.19 (m, 2H),
oxazole-4- 296 (s, 3H), 2.56 (s,
carboxylic 3H), 1.83 (s, 3H),
acid ethyl 1.27 (¢, J=7.1, 3H).
ester
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o ‘ N-{2-{6-(4- | 1H NMR (500 MHz,
/'lk Fluoro- 8.0 (o, 1, .01
.| S, , 8. S,
NN X phenoxy)- |41 724722 (m,
188 { , 1.99 |pyrazin2- 48" 4797 ¢, J=5.8,
y . yloxyl-ethyl}- |on), 352 (1, J=5.7,
N-methyl- 2H), 2.90 (s, 3H),
acetamide 1.94 (s, 3H). ‘
1H NMR (400 MHiz,
o 4-{{6-(4- DMSO-d6) ppm =
| Fluoro- 7.80 (s, 1H), 7.64 (s,
~ N/”\/\/ N phenoxy)- 1H), 7.49 (s, 1H),
189 H I 1,96 pyrazin-2-yl]- |7.27-7.15 (m, 4H),
90 | methyk- 3.34-3.29 (m, 2H),
F amino}-N- §;§’)° & 9%'“3 3354(&
’ methyl- o OULI=G,
. 2H), 1.65 (p, J=7.5,
butyramide 2H).
1H NMR (500 MHz,
DMSO-d6) ppm =
/ﬁ\ﬂ/\/‘ N-Methyl-N- 1 44 65 (s, 1H), 8.82
| [2-(methyH6- [ s 4118 124,
| _ [4-(1H- J=8.2, 2H), 8.09 (s,
p]yrrOI((j>[2.53- 1H), 7.83 (s, 1H),
/ Clpyridin- 7.64 (d, J=14.7, 1H),
190 1,48 {\i)-phenoxy]- {7.58 (d, 1H), 7.23 (3,
=S pyrazin-2-yl}- J=8.4, 2H), 6.55 (s,
amino)- 1H), 3.52- 3.41 (m,
oyl e e
acetamide 15 g8 (o 3H), 1.82 (s,
3H).
1H NMR (500 MHz,
0 | N-Methyl-N- | DMSO-d6) ppm =
M~ [2-(methyl{6- | 1224 (s, 1H), 8.82
e SO Y
- =0, 13 13 - sl
| N g}g‘?}g}%ﬁ 4. [1H), 775- 760 (m,
191 N 165 oD 2H), 7.38 (d,J=8.7,
( yD-phenoxyl- o 695 6.87 (m,
N pyrazin-2-yi}- 41" 355340 (m,
amino)- 2H), 3.37-3.31 (m,
ethyl]- 2H), 2.97 (s, 3H),
acetamide 2.70 (s, 3H), 1.82 (s,
3H).
T oL
(Acetyl- 8.78 (d, J=5.0, 1H),
methyh 8.32 (s, 2H), 8.20 (d,
amino)- J=8.8, 2H), 7.86 (s,
ethyl}-methyl- [ 1H), 7.75 (s, 1H),
192 1,67 | amino}- 7.71 (d, J=5.0, 1H),
pyrazin-2- 7.61(s, 1H), 7.32 (d,
y!oxy)_ J=8.7, 2H), 3.52-
ohenyl)- 3.40 (m, 2H), 3.36-
isonicotinami ?33;'_(:)":]'.;)1 (2.%6H)
de 1.82 (s. 3H).
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1H NMR (500 MHz,
0 DMSO0-d6) ppm =

1-2-(Methy)-
{6-14-(5-

8.51 - 8.47 (m, 1H),
8.12(d, J=8.7, 2H),
7.87 (d, J=8.1, 1H),

x methyk 7.81 (s, 1H), 7.69
pyridin-2-yl}- |(dd, J=8.1, 1.6, 1H),
163 # 1 96 | Phenoxyl 7.60 (s, 1H), 7.26 (d,
7 | pyrazin-2-yl}- |J=8.7, 2H), 346 (t,
-~ |amino)- J=6.5, 2H), 3.30 -
ethyl 3.26 (m, 2H), 2.97
i o | (s, 3H), 2.92 (t,
g:f’:”d'" 2= | j25.4, 20, 234 (s,
3H), 2.03 (1, J=6.5,
' 2H), 1.57 -1.37 (m,
4H).
, N-2-{6-[4- | 1H NMR (500 Mz,
1 {2-Methoxy- |DMSO-d6) ppm =
pyridin-4-yh)- |8.22(d, J=5.3, 1H),
| | phenoxyl | 7-91-7.80 (m, 3H),
& = pyraZin'Z' l}'- 7.60 (s, 1H), 7.38 -
194 , ! 2,17 |V Y& [7.20 (m, 3H), 7.17-
# metny 7.05 (m, 1H), 3.90
amino)- (s. 3H), 3.52-3.40
ethyl-N- | (m, 2H), 3.30 (s, 2H),
methyk 2.96 (s, 3H), 2.54 (s,
acetamide | 3H), 1.83 (s, 3H).
TH NMR (500 MHz,
DMSO-d6) ppm =
8.96 (d, J=4.4, 1H),
N-Methyl-N- |8.12 (d, J=8.3, 1H),
(2{methyHe- | 728 ?’ J1=;?) "e t
4 i it o S, ] = '
5,::#::3;’;;” J=7.6, H), 7.65 (s,
195 1,83 - 2 !l 1 H}, 7-64 - 7.59 (m,
PYrazin-2-yil- | apy” 7.49 (d, J=4.4,
amino}- 1H), 7.40 (d, J=8.6,
ethyl)- 2H), 3.59-3.46 (m,
acetamide 2H), 3.42-3.32 (m,
2H), 2.99 (s, 3H),
2.76 (s, 3H), 1.84 (s,
3H).
5 ) 1H NMR (500 MHz,
DMSO-d6) ppm =
N 1-2-{64-(5~ |8 49 (s, 11), 8.10 (g,
| Methyl- J=8.3,2H), 7.85(d,
SN pyridin-2-yl)- | J=8.1, 1H), 7.69(dd,
i ’ phenoxyl- J=8.0, 2.4, 1H), 7.65
196. > 1,69 |pyrazin-2-  |(s, H), 7.47 (s, 1H),
ylamino}- 7.25 (d, J=8.5, 2H),
e, [ETES
op%rem"d'" 2= 1233(s,3t), 2,09,
J=8.1, 2H), 1.72(p.
J=7.5. 2H).
_ TH NMR (400 MHz,
H . { 1-(2+{6-[4-(5- | DMSO-d6) ppm =
O N Methyl- 8.49 (s, 1H), 8.10(d,
Wl pyridin-2-yl)- |J=8.5.2H), 7.86 (d,
N phenoxyl-  |J=8.1, 1H), 7.69(d,
197 . P 1,84 | pyrazin-2- ‘1’;)8'2'714*;)'(37-1%(5'
ylamino}- 1735 ¢ =53 1H),
ethyl)- 7.24 (d, J=8.3, 2H),
piperidin-2-  |3.27 - 3.15 (m, 4H),
one 2.91 @, J=6.0, 2H),

2.34 (s, 3H), 2.09(t,
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J=6.4, 2H), 1.59 -
1.47 (m, 2H), 1.47 -

1.36 (m, 2H).
1H NMR (300 MHz,
N-Methyl-N- | DMSO0-d6) ppm =
[2-{methyl{6- | 9-44 (d, J=2.6, 1H),
[4-(5-nitro- 8.72 - 8.57 {(m, 1H),
ridin-2- ,)_ 8.34-8.24 (m, 3H),
44 YIF 17388 (s, 1H), 7.64 (s,
198 224 phenoxyl- 141036 4, =8.8,
pyrazin-2-yli- { o) 3.51-3.42 (m,
amino)- 2H), 3.29-3.23 (m,
ethyl}- 2H), 2,986 (s, 3H),
acetamide 2.71 (s. 3H), 1.83 (s,
3H). ,
1H RMR (400 MHiz,
0 N-[2-({6-[4- DMSO-dS() ppm =
)l\ . (4-Cyano- 18 89 (d, J=5.0, 1H),
NN x pyridin-2-yl}- |8.49 (s, 1H), 8.22 (d,
| | phenoxyl-  [J=8.8, 2H), 7.87 (s,
199 | = 212 pyrazin-2-yl} (1H), 7.79(d, J=5.0,
"4 I methyk 1H), 7.62 (s, 1H),
Z am;ng)- 7.32 (d, J=8.8, 2H),
ethyl}-N- 345 (1, J=6.8, 2H),
| methvl- 3.33 {t, J=6.5, 2H),
N tay " 2.96 (s, 3H), 2.71 (s,
acelamice 13y 1.83 (s, 3H).
1H NMR (400 MHz,
o [ N-2-({6-{4- | bMmSO-d6) ppm =
/ll\N/\/ (€-Cyano- 1833 (4, J=8.1, 1H),
N pyridin-2-yl)- |8.21-8.11 (m, 3H),
I | P Y. phenoxy)-  |7.98 (d, J=7.6, 1H),
I 216 pyrazin-2-yl}- | 7.87 (s, 1H), 7.62 (s,
200 - I8 I methyl- 1H), 7.34 (d, J=8.7,
amino)- 2H), 3.51-343 (m,
ethyl}-N- 2H), 3.31-3.25 (m,
methyk 2H), 2.96 (s, 3H),
acetamide §|Z)1 (5. 3H), 1.83 (s,
' 1H NMR (400 MHz,
o | N-[2-({6-[4- | DMSO-d8) ppm =
(2-Cyano- 9.12 (g. j=1 5, 1:).
dina-v)- |8.36 (d, J=8.2, 1H),
| p?,"d"M - a2 (@a, 3262, 13,
phenoxy] 1H), 7.91 (d, J=8.8
N pyrazin-2-yl}- v DA
201 N 2,07 2H), 785 (s, 1H),
N methyl 761 (s, H), 7.33 (0,
amino)- J=8.7,2H), 367~
ethyl]-N- 3.41 (m, 2H), 3.41-
methyl- 3.17 (m, 2H), 2.96
acetamide (s, 3H), 2.71 (s, 3H),
1.83 (s, 3H).
N-[2-({6-[4- |1H NMR (400 Mljz.
v | (2-Amino- | DMSO-d6) ppm =
)J\N/\/ fimidin-4- | 830 (d, J=5.2, 1H),
= Py 8.12 (d, J=8.8, 2H),
202 | » N, 1,57 | ¥)-phenoxyl- | 7'g6 (o 11y 7,61 (s,
) pyrazin-2-yl- | 1), 7.29 (d, =8.7,
N methyl- 2H),. 7.12 (d, J=5.2,
amino)- 1H), 6.62 (s, 2H),
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ethyl]-N- 3.61 - 3.40 (m, 2H),
methyl- 3.40-31 8)(l'n, 22)E
: 2.95 (s, 3H), 2.70 (s,
acetamide |3, 1.83 (e, 3H).
1H NMR (400 MHz,
0 | N-Methyi-N- grgggdi)“pgmzz)
/U\N/\,/ g:g;ﬁg?xu? 7.94-7.79 (m, 3H),
| | l-phenoxy)- |7-71 ¢ J=4.1, 2H),
203 |. N 1,42 |YPRENOYE 1761 (5, 1H), 7.33 (d,-
N I pyrazin2-yll- | =g 7 o4, '3.59 -
- zN amino}- 3.40 (m, 2H), 3.39-
: ethyl)- 3.17 (m, 2H), 2.96
. - acetamide (s, 3H), 2.70 (s, 3H),
. 1.83 (s, 3H).
- 1H NMR (400 MHz,
fo) DMSO-d6) ppm =
. | N84 |37 s 8, 7.85
v (2-Hydroxy- | (s 31y '7.75'a,
| N pyridin4-yl}- | =86, 2H), 7.60 (s,
T ™ phenoxy]- - 1H), 7.44 (d, J=6.8,
pyrazin-2-yl}- | 1H), 7.27 (d, J=8.7,
204 2N 1,65 | methyl- 2H), 659-6.56 (m,
e
_N- s WU = S m,
t?r:g%’l:]y': 2H), 3.35-3.22 (m,
acetamide |21 2.96(5,3H),
254 (s, 3H), 1.84 (s,
3H).
1H NMR (500 MHz,
N-[2{{6-4- |DMSO-d6) ppm =
(6-Amino- 8.01 (d, J=8.7, 2H),
idin2-vD- | 7.83 (d, J=7.6, 1H),
N4 g,y,g‘,’,'gxﬁl,y ¥ |7 es s H), 745 ¢,
1,40 |PYrein2yl- |72 00 TR
5 r = Ll o ’ L4 ’
20 7 methyk J=74, 1H), 6.42 (s,
amino)- 1H), 5.95 (s, 2H),
ethyl]-N- 3.54 -3.38 (m, 2H),
methyk- 3.37-3.21 (m, 2H),
acetamide 2.95 (s, 3H), 2.70 (s,
3H), 1.83 (s, 3H).
1H NMR (500 MHz,
)cj’\ | N-2-({64- |DMSO-d8) ppm=
: (6- 8.32 (s, 1H), 8.25 (d,
T/\/KQ/ 2 /0 Methanesulfo ;295%;";)‘-_')8-?,49;
_ nypyTidin2- | . F), 787
: yirphenoxyl |23 41, 763
206 & 1.96 | pyrazin-2-yl}- |30 "7 37 ¢,
methyl- =97 M) :
thyl- J=8.7, 2H), 3.48 (dt,
amino)- J=137, 6.5, 2H),
ethyl]-N- 3.39 (s, 3H), 3.36-
methylk 3.26 (m, 2H), 2.97
acetamide (s, 3H), 2.73 (s, 3H),

1.84 (s, 3H).
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1H NMR (400 MHz,
o] ] DMSO-dB) ppm =
9.27 (t, J=2.5, 1H),
)j\N/\/N\(;j/ O N-Methyl-N- gg; 2:32 802 ;:::)).
-6- b ’ =i L ) ’
v Z (2-{metny! ,[ 7.95 (d, J=8.7, 2H),
{4-quinolin-3- 8 (s, {H
Xy yl-phenoxy)- 786(s. 1H), 7.78
207 B {207 o | @d. J=B.4, 7.1, 1H),
pyrazin-2-Yll- |7 66 (dd, J=8.1, 6.9,
amino}~ 1H), 7.62(s, 1H),
ethyl)}- 7.37 (d, J=8.6, 2H),
acetamide 3.53-3.41 (m, 2H),
3.33-3.24 (m, 2H),
2.98 (s, 3H), 2.72 (s,
3H), 1.83 (s, 3H).
1H NMR (500 MHz,
o DMSO-d6) ppm =
T Ao, (a1 S i
7, R,z y - v e = A m,
NN Ny Bicyclof2.2.1] | 1H). 3.72-3.40 (m,
[ | = hept-2- 4H), 3.01 (s, 3H),
yioxy)- 2,94 (s, 3H), 2.61 -
208 C | 226 | pyrazin2yl |55 (0 352
methyl- 1.98 (m, 1H), 1.90
amino}- (s, 3H), 1.82-1.72
ethyl)-N- (m, 1H), 1.62-1.48
methyl- (m, 1H), 1.48-1.38
acetamide (m, 1H), 1.38-1.23
(m, 3H), 1.06 - 0.95
(m, 1H). '
N-Methyl-N- | 1H NMR (400 MHz,
. (@mefy[6- | OMSO oen
Tmidin- . S, y 9. S,
)J\r!/\/ \©/ g;‘,’_ynm'dm 2H), 7.95~7.78 (m,
3H), 7.61 (s, 1H),
209 A~ | AT phe“‘?"yz)’ o (7330, J=114, 2H),
I pyrazin-2-yll- |3 45 ¢ '4=6 5, 2H),
amino}- 3.39-3.21 (m, 2H),
ethyl)- 2.96 (s, 3H), 2.71 (s,
acetamide 3H), 1.84 (s, 3H).
7H NMR (400 MHz,
) | N-[2-({64- |DMSO-d6) ppm=
PO iy (3005
ridin-4-yl , 7.93(d, J=8.8,
| "\[:j F prdn-t- |11 7536 83
210 [ A | 2,11 |PyEzi2yl e TRe
ZN methy! 7.55 (s, 1H), 7.34 (d,
amino)- J=8.8,2H), 3.52-
ethyl}-N- 3.39 (m, 2H), 3.34-
methyl- 3.25 (m, 2H), 2.96
acetamide (s, 3H), 2.70 (s, 3H),
1.83 (s, 3H).
orteta. | 1B NMR (500 MHz,
o} | Eé“[é (;?m[: DMSO-d6) ppm =
)J\N/\/ Cy 9.12 (t, J=2.2, 1H),
l pyridin-3-yl)- |8.36 (dt, J=8.2, 2.4,
| P phenoxyl- | 1H), 8.12 (ddd,
< A | 207 [Pyrazin-2yil- |4=8.1,26,08, 1H),
214 S ! I methyk 7.90 (d, J=8.8, 2H),
y
Ny amino)- 7.86 (s, 1H), 7.61 (s,
ethyl}-N- 1H), 7.35 (d, J=8.7,
methyk 2H), 3.51-3.41 (m,
acetamide | 2 3:39-321(m,
2H), 2.96 (s, 3H),
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2.56 (s, 3H), 183 (s,
3H).
1H NMR (500 MHz,
o I DMSO0-d6) ppm =
)I\N/\/ 0 N-Methyl-N- | 8.70 ¢, J=2.8, 1H),
[2-(methyl<{6- | 8.44 - 8.38 (m, 1H),
| | [4-(B-methyl- | 7.91 (d, J=2.5, 1H),
- idin-3-yl)- 7.85 (s, 1H), 7.77 d,
S . Pym J=8.7. 2H), 7.60 (s,
212 B | 1.58 |phenoxyl- |55 31y, J=s.6,
pyrazin-2-yil- { oy’ 347 (dit,
amino)- J=12.3, 6 6, 2H),
ethyl}- 3.29 (dt, 2H), 2.97
acetamide (s, 3H), 2.56 (s, 31H),
2.39(s, 3H), 1.84 (s,
3H).
1H NMR (400 MHz,
0 ‘ _ N-(3-{6-[4-(3- | DMSO-d6) ppm =
,"! Cyano- 9.11 (s, 1H), 8.95-
X pyridin-4-yl)- |8-84 (m, 1H), 8.4?:
| | B |10 [Phenox] 12210N20. 728
218 ‘ | \ pyrazin-2-yI- | 339 (' 2H). 3.24 t,
N propyl}-N- |21y 285 (s, 3H),
methy} 2.63 (t, J=7.5, 2H),
acetamide 1.92 (s, 3H), 1.76 (p,
J=7.3, 2H).
1H NMR (400 MHz,
O DMSO-d6) ppm =
PN N-3-{6-4-(5- | 5 51 (d, J=1.5, 1H),
Amino- 8.33 (s, 1H), 8.30 (s,
o | / pyrazin-2-yl)- | 1H), 8.03 - 7.88 (m,
. f B8 |170 phenoxy)- 3H), 7.24 (d, J=8.8,
214 ' z 0 | pyrazin-2-yl}- | 2H), 6.52 (s, 2H),
propyl)}-N-  |3.29-3.15 (m, 2H),
methyk 2.85 (s,za;l),zzdg;cz @,
: J=75,2H), 2.07 (s,
acetamide |50 475 (o, J=7.5,
2H).
1H NMR (400 MHz,
0 DMSO-d6) ppm =
8.50 (d, J=2.0, 1H),
° N-Methyl-N- | 3'35 (g, J=8.7. 1H),
| GH614-(5- (832, 1H), 8.1 (4,
O metgyl- N J=8.8, 2H), 7.86 (s,
pyridin-2-y 1H), 7.70 (dd, J=8.1,
215 B {71 (phenoxy: {1.8,1H), 7.28 @,
pyrazin-2-yi}- |J=8.8,2H), 3.27 -
propy’)_ 3.17 (m, 2H), 2.85
acetamide [ (& 3H). 281,
J=7.5, 2H), 2.34 (s,
3H), 1.91 (s, 3H),
1.75 (p, J=7.3, 2H).
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1H NMR (400 MHz,
DMSO-d6) ppm =
8.52 - 8.46 (M, 1H),
8.35 (s, 1H), 8.30 (s,

N-MethyEN- - [ 1) 7.00 (dt, J=8.9,
(3-{6-14-(6- 12.4,1H), 7.68(d,
n;orphglin;l— J=8.8, 2H), 7.26 (d,
yl-pyridin-3- | J=8.7, 2H), 6.93 (d,
216 l\/0 1,70 yl)-phenoxy}- |J=8.9, 1H), 3.78 -
pyrazin.z.yl}. 3.66 (m, 4H), 3.55-
propyl)- 3.44 (m, 4H), 3.27 -
acetamide | 318 (m, 2H), 2.85
(s, 3H), 2.67-2.56
(m, 2H), 2.07 (s, 3H).
1.79 (dt, J=28.9, 7.4,
2H).
1H NMR (400 MHz,
DMSO0-d6) ppm =
8.34 (s, 1H), 8.31 (s,
N-Methyl-N- | 115 809 (d, J=8.7,
[3-(6{4-[6-(4- | 21), 7.62 (ad, J=8.5,
methy} 7.5, 1H), 7.27 (0,
piperazin-1- | J=8.8, 2H), 7.23 (d,
217 1,54 | yl-pyridin-2- j=g.g, 1:;, ggg {d,
yl}-phenoxy}- |J=8.5, 1H), 3.58 t,
pyrazin_z_yl)_ J=5.1, 4H), 3.30-
propy. " (312, 225
i sr ? - i
acetamide 51 4H), 2.23 (s,
3H), 2.07 (s, 3H),
1.86-1.69 (m, 2H). |
1H NMR (400 MHz,
0 DMSO0-d6) ppm =
10.46 (s, 1H), 8.43 -
7 y xcg;{;l:;(g 8.28 (m, 2H), 8.20-
. ety - 8.08 (m, 2H), 8.02
N\n/ pyridin-2-yl)- | (d, J=8.2, 1H), 7.85
018 Ve o 1904 phenoxyl- t, J=7.9,1H), 7.66
v pyrazin-2-yl}- |(d, J=7.6, 1H), 7.40-
pmpy]).N- 7.26 (m, 2H), 3.28 -
U P
3 s» y K d
acetamide | 1225 o1), 2.07 (s,
3H), 1.92 (s, 3H),
1.75 (p, J=7.4, 2H).
1H NMR (500 MHz,
o DMSO-d6) ppm =
10.56 (s, 1H), 8.65
; 2-(3{6-14-(6- (s, 1H), 8.35 (s, 1H), |
Sy cetylamino- | 8 31 (s, 1H), 8.16 (d,
P p%ndln-3]-yl)- J=8.7, 1H), 8.10(d,
H phenoxyl- J=8.8, 1H), 7.76 (d,
219 Pe 1,80 | pyrazin-2-yi}- |4=8.:6, 2H), 7.31 (@,
(o] propy])-N- =8.7, ZH), 3.28-
methyk- 3.16 (m, 2H), 2.85
acetamide | (6 3H), 2.68-2.58

(m, 2H), 2.12 (s, 3H),
1.92 (s, 3H), 1.79
(dp, J=37.5, 7.4, 2H).
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N-(3-{6-[4-(5-
Fluoro-
pyridin-2-y1)-
phenoxy]-

1H NMR (500 MHz,
DMSO-d6) ppm =
8.65 (d, J=3.0, 1H),
8.36 (s, 1H), 8.32 (s,
1H), 8.11 (d, J=8.6,
2H), 8.06 (dd, J=8.9,

220 213 X 4.3, 1H), 7.83 (td,
R pyrazin-2-yl}- | ;=g 7 30, 11), 7.32
propyl)-N- | (g, 4=8.8, 2H), 3.27-
methy}l 3.18 (m, 2H), 2.85
acetamide (s, 3H), 2.73-2.57
(m, 2H), 1.91 (s, 3H),
1.87 - 1.69 (m, 2H).
. 1H NMR (500 MHz,
o] DMSO-d6) ppm =
, N-(3-{8-[4-(5- | 5 41 - 8.28 (m, 3H),
" Methoxy- 8.07 (d, J=8.7, 2H),
‘ | | P pyridin-2-yl}- [7.92 (s, 1H), 7.48 -
291 . | 197 phenoxy]- (dd, J=8.8, 3.0, 1H),
P 7 | pyrazin-2-yl}- |7.27 (d, J=8.7, 2H),
(o] propy!)-N- 3.88 (s, 3H), 3.27-
! methyl 3.13 Em' g}H‘; 3.31-
: 2.57 (m, 5H), 1.91
acetamide 14 3H), 1.85 - 1.70
(m, 2H).
‘ ‘ N-Methyl-N- | 1H NMR (500 MHz,
~ RF . [2-(methyl-{6~  DMSO-d6) ppm =
o | [t 812 (. 200, .05
trifluoromethy | 8.1 {m, k), 7.
)I\N/\/N\E Oﬁ I-phenyl)-1 H—y 3531’5*)'1,_-38’;.(.‘,’& (t
222 ' / { 235 [pyrazoHd- |79 1’ 775
yloxyl- 7.62 (m, 2H), 3.64 -
pyrazin-2-yl}- |3 52 (m, 2H), 3.33-
amino)- 3.26 (m, 2H), 3.01
ethyl}- (s, 3H), 2.77 (s, 3H),
acetamide 1.82 (s, 3H).
1H NMR (400 MHz,
0 | N-(2-{[6- DMSO-d6) ppm =
)I\N/\/ (Indan-2- Zi-?)a (;»310"‘)!7 ;'23? (s,
N Toxy)- » £.90- m,
Al e B 15 TR0
» /-0, m,
223 2,18 ) methyl- 1H), 3.65 (t, J=6.5,
: amino}- 2H), 3.49 (t, J=6.6,
ethyl)-N- 2H), 3.45-3.33 (m,
methyl-. 2H), 3.09-2.99 (m,
acetamide 5H), 2.97 (s, 3H),
1.92 (5. 3H).
1H NMR (500 MHz,
o ' N-(2-{[6- ) DMSO-dé) ppm=
| (BenzofdJisox | g 01 (s, 1H), 7.88 (s,
/lk SN azol-3-yloxy}- | 1H), 7.78 (d, J=6.4,
I i pyrazin-2-yl}- |1H), 7.75- 7.65 (m,
224 ] N 2,03 |methy- 1H), 7.57 - 7.48 (m,
A amino}- 1H), 7.48-7.25 (m,
ethyl)-N- 1H), 3.48-3.06 (m,
methyk 4H), 2.88 (s, 3H),
acetamide gﬁ)s (s, 3H), 1.81 s,
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o | £ | N-[2-({B-[4- 1H NMR (500 MHz,
/lkn/\/ - DMSO-d6) ppm =
! Acetylamino- 10.60 (s, 1H), 8.69
s | & 1H), 8.27 - 8.03
S gyﬂ in-3-yl)- |(m,2H), 7.83(d,
225 7 191 p;teun%?yl 716 '(6' 11’35 firn
. . . - . m! 3 .67
R mgzstewm- 52235352;754
, TH), 7.54-7.29
amino)- (m, 1H), 3.47-3.34
ethyl}-N- (m, 2H), 3.26-3.18
a : .64 (s, 3H), 212 (s,
: cetamide ?g)h ,3, gz (s, 3H). (
N- R 500 MH:
/JL*KA\V)I ' H£$§i5;~ DMSOdépmnzL
‘ fluoro. 8.67 (s, 1H), 8.12(d,
| P oyridin-2-y1)- J=8.8, 1H), 8.00-
- N A 8.02 (m, 1H), 8.01 -
| . phenoxyl- 7.91 (m, 1H), 7.91 -
> 24 |pyrazin2-yl}- [7.79 (m, 2H), 7.68
= ol £ B ‘3.35
ethyl}-N- (m, 2H), 3.25-3.17
methyk- (2m. 2H), 2.92 (s, 3H),
acetamide 3;?)5 (s, SH), 1.81 (s,
- ]
POV - N6 |DMSOndo) ppme
e Fluoro-4-(5- |8.39(d, J=2.9, 1H)
| [ methoxy- | 8.03-7.95 (m, 2H),
S pyridin-2-y)}- |7-91(d, J=8.5, 1H),
{07 phenoxy}- 7.84 (s, 1H), 7.67 (s,
S o 2,16 | pyrazin-2-yl}- 1H), 7.50 (dd, J=8.7,
| 2.8, 1H), 7.40 (1
methyl- 8 '
amino)’ = '4»1H)n 3.89 (S,
SV 3H), 3.45-3.35 (m,
StyiiN 2H), 3.26-3.18 (m,
ethyl- 2H), 2.92 (s, 3H),
acetamide  |2.64 (s, 3H), 1.80 (s,
3H).
o N2-({6-14-
/“\N/\/‘ F P -Ic;(;n g_ 1H NMR (500 MHz,
W« h Byridin-4.y1)- DMSO-d6) ppm =
’ l 9.13 (s, 1H), 8.92 (d
2-fluoro- J=52 1H), 7.87 (s,
228 N phenoxy}-  [1H), 7.84-7.71 &
| 2,05 | pyrazin2yi}- |3t, 765750 (m.
=N methyk- 2H), 3.49-3.35 (m,
amino)- 2H), 3.35-3.17 (m,
ethyl}-N- 2H), 2.93 (s, 3H),
methyk 2.67 (s, 3H), 1.82 (s,
3H
acetamide )-
F 1H NMR
NA2-642- | OMSO-3 pome”
Fluoro-4-(5- |[8.52 (s, 1H), 8.09-
] methyl- 8.00 (m, 1H), 7.99-
N pyridin-2-yl)- | 7-84 (m, 1H), 7.93
229 | phenoxy]-  |{d: J=8.1, 1H). 784
7 2,07 | pyrazin2-yi}- | : 1. 7.76 - 7.66
methyk- (m, 2H), 7.42 (d,
amino)- J=8.4, 1H), 3.29-
SthylLN- 3.24 (m, 2H), 3.24 -
-’ 0y 3.18 (m, 2H), 2.92
acetamide Ul YRl

2.35 (s, 3H), 1.80 (s,
3H).
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7H NMR (500 MHz,
o | F N-{6-[4-(6- DMSO-d6) ppm =
: {[2<(Acetyl- {10.48 (s, 1H), 8.08
, (O methyl- | (dd, J=123, 5.4, 1H)
amino)_ 8.04 (S, 1H), 7.08
' _1(ddd, J=8.2, 5.7, 2.0,
O ethyl}-methyl- | (499 /8
: ' 2,05 |2mino}- ;H; ;'78-;{52 §$
20 02\ pyrazin2- oy 748, 0=8.3,
yloxy)-3- 1H), 3.46-3.36 (m,
fluoro- 2H), 3.27 (t, J=6.4,
phenyl]- 1H), 3.22 (t, J=6.7,
pyrdin-3-yi}- | 1H), 2.82 (s, 3H),
acetamide  |2.50 (s, 3H), 2.14 (s,
3H), 1.81 (s, 3H).
1H NMR (500 MHz,
(o) P DMSO0-d6) ppm =
)I\N/\/ 16.00 (s, 1H), 8.24
_ : (s, 1H), 8.09 (d,
l N\E>/ 1 4642 g7, 7700,
‘ (Acetyl- J=7.8, 1H), 7.73(d,
o methyl- J=8.7, 1H), 7.47 (d,
: amino)- J=11.7, 1H), 7.38 (d,
150 ethyll-methyl- } J=8.1, 1H), 5.16 (s,
231 90 | amino}- 2H), 3.38 (s, 1H),
‘ pyrazin-2- ?'3)2 gtﬁ:?s&& 7.4,
- , S t,
y'°’-3'.>‘ "; L [I=13.0,6.1,1H),
Dy ds 277, J=138,7.,
enzam 1H), 2.50 (p, J=1.7,
4H), 2.38 (dat,
J=21.0, 114,54,
4H).
1H NMR (500 MHz,
o | DMSO-d6) ppm =
)J\N/\/ N-2~({6-[4- |16.02 (s, 1H), 8.25
(2-Cyano- (s, 1H), 8.09 (s, 1H),
| I P ethyl)- 7.80 (t, J=7.8, 1H),
S . |7.74(d, J=8.7, 1H),
SN ph;r;?:yg_ b 748 @ d=11, 1H),
232 1,00 |PY il Y | 7.40 (s, 1H), 617 (s,
methyl- 2H), 3.39 (s, 1H),
amino)- 3.25 (d, J=7.2, 1H),
ethyl]-N- 3.03(d, J=6.7, 1H),
methyl- 2.84-2.70 (m, 1H),
acetamide 2.51 (p, J=1.7, 4H),
2.39 (dt, J=15.2, 5.4,
4H).
1H NMR (500 MHz,
o " DMSO-d6) ppm =
: N-Methyl-N- |8.34-8.28 (m, 1H),
| O (2-{6-j4-(6- |B.02(d, J=87, 2H),
. morpholin_A,- 7.86 (s, 1H), 7.55 (s,
Lovridin-3- | 1H). 7.53-7.45 (m,
- yepyri 1H), 7.33-7.27 (m
233 k/ 1,49 yl)-phfanoxy]- 1H), 7.23(d, J=8-7:
o pyrazin-2-- 1o’ 3%67-357 (m,
ylamino}- 4H), 3.44 (1, J=6.3,
ethyl)- 2H), 3.19-3.12 (m,
acetamide 2H), 2.95 (s, 3H),

2.85-2.79 (m, 4H),
2.07 (s, 3H).
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5 1H NMR (500 MHz,
DMSO-d6) ppm =
N N-Methyl-N- | 05 (d, J=8.8, 2H),
l (Y [2-(6{4-[6-(4- [ 7.89 - 7.81 (m, 2H),
N methyl- 7.62(dd, J=8.4, 7.5,
L piperazin-1- | 1H), 7.53 (s, 1H),
234 153 yh-pyrdin-2- |7.28-7.16 (m, 3H),
" lyll-phenoxy}- |6.79(d, J=8.5, 1H),
pyrazin-2- 3.58 (1, J=5.1, 4H),
y’amino)_ 3.44 (t, J=6.3, ZH),
ethyll 50 ?’ ‘1;?53,22117).(
1 o S, 1] 04 tv
acetamide | 1250 41 226 (s,
3H), 1.74 (s, 3H).
1H NMR (500 MHz,
)OI\N/\/H DMSO-d6) ppm =
10.55 (s, 1H), 8.68 -
| " N-(246-[4-(6- | g 60 (m, 1H), 8.21-
N Acetylamino- g 12 (m, 1H), 8.12-
| pyridin-2-yl)- |8.04 (m, 1H), 7.87
# O phenoxyl- (s. 1H), 7.84 1,
235 1,73 | pyrazin-2- J=5.6, 1H), 7.74 (d,
ylamino}- J=8.7,2H), 7.53 (s,
i il
g'g;ﬁide 2H), 321-3.11 (m,
2H), 2.96 (s, 3H),
212(s, 3H), 1.73 G,
3H).
N-Methyl-N-
o] | [2-(methyl{6- | 1H NMR (500 MHz,
Ay~ F el oy
! L PN tet;%?:_‘:{;,)- 7,62 (m, 3H), 7.42
236 i 2,43 |PY (d, J=8.7, 2H), 3.56 -
phenoxy)-
N ) 3.42 (m, 2H), 3.34 -
pyrazin-2-yl}- {3 20 (m, 2H), 2.97
F amino)- (s, 3H), 2,57 (s, 3H),
ethyl]- 1.84 (s, 3H).
acetamide
1H NMR (500 MHz,
N-Methyl-N- | DMSO-dB) ppm =
[2-(methyl-{6- 1 11.78 (s, 1H), 8.75
b |5 1ty 576 ¢
.85 (s, 1H), 7. ,
g]yp';‘r’i'&[ff_ J=8.4, 2H), 7.72-
237 149 | ) Theno |- |7:54 (m. 2H), 7.34
y-phenoxyl- | 4" y=g 6, 2H), 6.65
pyrazin-2-yi}- | (4, J=6.5, 1H), 3.59-
amino)- 3.43 (m, 2H), 3.32-
ethyl]- 3.19 (m, 2H), 2.98
acetamide | (s, 3H), 2.55 (s, 3H),
1.82 (s, 3H).
o . F N-[2-({6-[4- [1H NMR (500 MHz,
| {5-Amino- | DMSO-d6) ppm =
: /U\N/\/ pyrazin-2-yl)- | 8.56 (s, 1H), 7.97 (s,
| | : 2 fuoro- 1H), 7.88 (d, J=12.4,
Z h 1H), 7.84-7.78 (m,
: | phenoxyl- 151y 766 (s, 1H)
238 P 1,82 | pyrazin-2-yl}- 7.36 (1, J=8. &' 1H5,
N, methyl- 6.64 (s, 2H), 3.46 -
amino)- 3.39 (m, 2H), 3.29-
ethyl]-N- 3.20 (m, 2H), 2.92
methyl- (s, 3H), 2.64 (s, 3H),
acetamide 1.81 (s, 3H).
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o - TH NMR (500 MHz,
X _ | DMSO-d6) ppm =
)I\Wl ! :;'[2'({6’[26 8.52 (d, J=3.0, 1H),
= loro-4-(6- | 797 77 85 (m, 1H),
| | morpholin-4- |83 (s, 1H), 7.75 -
7N yl-pyridin-3- | 7.64 (m, 2H), 7.52
| yl)-phenoxyl- | (d, J=8.4, 1H), 7.37
239 = 1,88 pyrtahzi'r:-z-yl}- gj J;‘-%% 11:-3), %95;
me , J=8.9, , 3.81-
‘\/0 amm},’,- g.es (m, 4H), 3.58-
N A7 (m, 4H), 3.44-
ol |38 m 21, 328-
A 3.18 (m, 2H), 2.93
acetamide g 31, 2.64 (s, 3H),
1.82 (s, 3H).
S 1H NMR (400 MHz,
o N-(2{6-{4-(5- DMSO-dS() ppm =
J ' Methoxy- (g 37 (d, J=2.9, 1H),
NN pyridin-2-yl)}- (8,05 (d, J=8.7, 2H),
| l phenoxy]- 7.96-7.81 (m, 2H),
240 ~ 1,89 |pyrazin-2-  |7.57-7.44 (m, 2H),
| ylamino}- 7.24 (d, J=8.8, 2H),
" 2 ethyl)-N- 3.88 (s, 3H), 3.62-
0 methyl- 3.38 (m, 2H), 3.28-
= ! acetomide | 311 (m. 2H), 295
: (s, 3H), 1.74 (s, 3H).
241 1H NMR (400 MHz,
: N-(2-{6-[4-(5- | DMSO-d6) ppm =
v H Amino- 8.49 (d, J=1.5, 1H),
/“\N/\/ pyrazin-2-yl)- | 7-95(d, J=1.4, 2H),
phenoxyl- | 7-93- 7.92 (m. 1H),
\ | | ; 7.67 (s, H), 748 (s,
7 1,99 |pyrazin2- | 0 '35 (. 1H),
1 ylamino}- 1747 4 =87, 2H),
Z ethyl)-N-. 6.50 (s, 1H), 6.50 (s,
methyl- 1H), 3.28-3.08 (m,
acetamide | 4H), 2.60 (s, 3H),
1.75 (s, 3H).
o N-(2-{644-(3- | 113 NMR (400 MHz,
: H Cyano- DMSO-d6) ppm =
N i pyridin-4-yl)- |9 .10 (s, 1H), 8.89 (d,
| | phenoxy}-  |J=53, 1H), 7.80-
242 S 1,86 | pyrazin-2- 7.66 (m, 4H), 7.55
| ylamino}- (s,1H), 7.46-7.28
. =N ethyl)-N- (m, 3H), 3.28-3.14
methy;— (m. 4H)l 262 (S, 3H)v
acetamide | 1-89(s. 3H).
‘ TH NMR (400 MHz,
O . o/ 2 (2-{]':'3'_(4' DMSO-d8) ppm =
)J\ | m"eeﬂ% 2 7.88 (s, 1H), 7.66 (s,
- 1H), 7.60 (s, 1H),
NN l o phenoxy)-  |7.03 - 6.95 (m, 1H),
243 , . 199 pyrazin-2-yl]- 16.83-6.72 (m, 1H),
' ' methyl- 3.88 (s, 3H), 3.47 (1,
: amino}- J=6.5,2H), 3.34 (,
° ethy)-N-  |J=65,2H), 297,
methyl- 3H), 2.75 (s, 3H),
acetamide | 2:52 (5 3H), 1.85 s,

3H).
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U | : 1H NMR (500 MHz,
0 . {6-[4-(64{[2- |{DMSO0-d6) ppm =
P (Acetyl- 10.15 (s, 1H), 8.71
| = methyk (d, J=2.4, 1H), 8.07
‘ amino)- (d, J=8.7, 2H), 7.97
ethyll-methyi- | (dd, J=8.8, 2.6, 1H),
5 am%£} Y& 17.93d, J=8.6, 1H),
H 204 razin-2- 7.84(s,1H), 762 (s,
244 s PIV 1H), 7.26 (d, J=8.7,
yloxy)- 2H), 4.81 (d, J=2.4,
phenyil- 2H), 358 (1, J=2.4,
pyridin-3-yl}- |1H), 3.44 (1, J=6.5,
carbamic 2H), 3.26 (1, J=6.7,
acid prop-2- |2H), 2.95(s, 3H),
ynyl ester gJ}O (s, 3H), 1.82 (s,
o 1DI;IA ggn (400 MHz,
Methyl-N- d6) ppm =
| 0 "éMethtg' ]Ne 8.46 (d, J=2.5, 1H),
| O [2-(methyH6- | 7 83 (s 1H), 7.77 (a.
[4-6- J=8.7, 1H), 7.70(d,
O piperazin-1- | J=8.3, 2H), 7.57 (s,
245 150 yl-pyridin-3- [ 1H), 7.36 (d, J=8.7,
k/"” ™ [yh-phenoxy]- | 1H), 7.26 (d, J=8.7,
pyrazin-2-yl}- | 2H), 4.26 (s, 2H),
amino), 389-3.83 (m, 4"'),
i [Eimen
. .23 - 3.19 (m, 4H),
acetamide {5’05 (5 3H), 2.71 (s,
3H), 1.84 (s, 4H).
TH NMR (400 MHZ,
0 | N-Methyi-N- [ DMSO-d6) ppm =
/u\ (2{methyl-{5- | 8-34 (4, J=2.8, 1H),
N/\/ N Z (6-methyl- 7.81 (s, 1H), 7.61 (s,
C prind- (13 [ o4
246 . 1,38 | yloxy)- J=8.4,1H), 338 (t,

: pyrazin-2-yll- | j=¢ 5, 2H), 3.36 -
amino}- 3.17 (m, 2H), 2.93
ethyl)- (s, 3H), 2.69 (s, 3H),
acetamide 2.47 (s, 3H), 1.85(s,

3H).
1H NMR (400 MHz,
n\ﬂ/\/l N-Methyl-3- | g0 158 by 1)
e thyl{6-I4- + b -Y, h
l (methyH{6-[4- | 8 09 (d, J=8.8, 2H),
o 7 N (S-methyl-  {7.90-7.81 (m, 2H),
247 | 162 pyridin-2-yl}- |7.77 -7.65 (m, 2H),
P ’ phenoxy]- 755 (s, 1H), 7.26 (d,
pyrazin-2-yl}- |J=8.8,2H), 3591,
amio) N e (e she,
propionamide 3H), 2.33 (s, 3H),
2.26 (t, J=6.9, 2H).
- g'(‘?{[‘;é(g: 1H NMR (400 MHz,
| TOMo-2, DMSQ-d6) ppm =
)J\ F diftuoro- 7.86 (s, 1H), 7.70 (s,
NN \[ X phenchy%- ' 1H), 7.68-7.55 (m,
. pyrazin-2-yl}- | 1H), 7.31-7.16 (m,
248 | Br 237 | methyk 1H), 3.48-3.33 (m,
amino}. 2H), 3.28-3.18 (m,
ethyl)-N- 2H), 2.92 (s, 3H),
methyk 2.72 (s, 3H), 1.85 (s,
acetamide 3H).

-76 -




WO 2013/110433 PCT/EP2013/000050
| N-C-{I6-(4~ | 11 MR (400 MHz
I oo
NN i 7.86 (s, 1H), 7.72 (s,
| | O biphenyl-4- | 1H), 7.68 - 7.54 (m,
i yloxy)- 4H), 7.47 -7.36 (m,
249 C 2,67 | pyrazin-2-yl]- {1H), 7.36 - 7.25 (m,
a methyl 1H), 3.41 (4, J=6.5,
amino}. 2H), 3.34-3.21 (m,
ethyl)-N- 2H), 2,95 (s, 3H),
methyh 2,70 (s, 3H), 1.83 (s,
: 3H). :
acetamide
N-Methyl-N- | 1H NMR (400 MHz,
o { . . (2-{methyl-[6- | DMSO-d6) pom =
)J\ (1H- 11.67 (s, 1H), 8.09
. N/\/ =~ \ pyrroloj2,3- (d, J=2.6, 1H), 7.85-
- | | blpyridin-5- | 7-73 (M. 289, 7.57
250 z N 1,69 |\ (s, 1H), 7.54-7.46
H yloxy)- (m, 1H), 6.48 - 6.40
pyrazin2-yll- | (m, 1H), 3.36 (t, 2H),
amino}- 3.24 ¢, J=6.5, 2H),
ethyl)- 2.91 (s, 3H), 2.37 (s,
acetamide 3H), 1.81 (s, 3H).
o 1R NMR (400 MHz,
| ) N-[2-({6-{4"- |DMSO-d6) ppm =
(2-Amino-  [7.83 (s, 1H), 7.68 (d,
| O ethyl)- \11=H£;.6,72H), 7.65 (s,
i , 7.58 (d, J=7.8,
U oot [ TR,
251 1,77 { pyrazin-2-yl}- 2H§: 351 5340 (m
methyl- 2H), 3.30 (dd,
H, amino)- J=270, 6.7, 2H),
ethyl]-N- 3.02 (s, 3H), 3.00-
methyk 2.92 (m, 2H), 2.87 -
acetamide  |2.77 (m, 2H), 2.70
(s, 3H), 1.83 (s, 3H).
o , ";“[2;(1{.6'[4; 1H NMR (400 MHz,
)]\N/\/ (2-Amino-5- DMSO-d6) ppm =
bromo- 8.02 (d, J=2.1, H),
| | - pyridin-3-yl)- |7.82 (s, 1H), 7.57 (s,
7 7 phenoxyl-  |{1H), 7.53-7.44 {m,
252 1,97 | pyrazin-2-yi}- |3H), 7.30-7.17 {m,
| | N methyk- 2H), 5.89 (s, 2H),
. | amino)- g-gg'g-‘fo Em, 2H),
+ .40 - 3.20 (m, 2H),
;tzmlyf: 2.98 (s, 3H), 2.76 (s,
tamide |3 183 (s 3H).
TH'NMR (500 MHz,
DMSO-d8) ppm =
e | N-H{2-[(6<2- }8.00 (dd, J=12.3, 2.1,
Fiuoro-4-i6- |1H), 7.93 (dd, J=8.5,
| B (d-methyl- |20, 1H), 7.81 (s,
g | 15,1876,
: y:f_pgggg‘ 2}_ 7.46 - 7.36 (m, H),
253 1,62 |YIPISIONE 1728 (dd, 4=7.4, 1.9,
pyrazin-2-yl)- | 11y 6 83 (d, J=8.5,
methyk 1H), 3.58 (t, J=5.0,
amino]- 4H), 3.39(dg,
ethyl}-N- J=16.9, 10.4, 8.5,
methyl- 2H), 3.24 (dt,
acetamide J=26.0, 6.6, 2H),
2.82 (s, 3H), 2.50 (s,
3H), 2.45 (t, J=5.0,
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4H), 2.24 (s, 3H), -

1.81 (s, 3H).
o 1H NMR (400 MHz,
H N-(2-{6-[4-(6- | 0 o0-d6) ppm =
8.78 (d, J=2.0, 1H),
I Hydroxymeth | g 07 (4q, J=8.1, 2.4,
N yl-pyndin-3- | 1H), 7.76 (d, J=8.7,
| yh-phenoxyl- |2H), 7.68 (s, 1H),
254 Vi H 1,48 | pyrazin-2- 755 (d, J=8.2, 1H),
ylamino}- 7.50 (s, 1H), 7.44 -
ethyl)-N- 3.159 8(m, 3H), 5.42 {t
=5.8, 1H), 4.61(d,
gg;‘;;ide J=5.7,2H), 3.27-
3.11 (m, 4H), 2.59
(s, 3H), 1.75(s, 3H).
N-Methyl-N-
{2-6-(4-
pyridin-4-yi-
phenoxy)-
2585 1,40 pyrazin-2-
ylamino}-
ethyl}-
acetamide
N-[2({6-[2,3- | 1H NMR (400 MHz,
Difluoro-4-(1- | DMSO-d6) ppm =
methyk1H- 8.19 (s, 1H), 7.92 (s,
-3~ 1H), 7.85 (d, J=9.0,
Pyrazot3yl)- 1, 768 (s, 1H),
0o |PnenOl o |7:69-748 (m, 1H),
256 01\ pyrazin2-yl}- 1755 745 (m, 1H),
methyl- 3.91 (s, 3H), 3.48-
amino)- 3.34 {m, 2H), 3.28-
ethyl}-N- 3.20 (m, 2H), 2.92
methyl- (s, 3H), 2.53 (s, 3H),
acetamide 1.82 (s, 3H).
N-(2-{6-4-(3-
H N Cyano-
J i o
[ N\Ej 2-fluoro-
phenoxy]-
257 N 1,90 pyrazin-2-
=N ylamino}-
ethyl)-N-
methyl-
acetamide
o N-[5-(4-{6-[2-
H (Acetyl-
\ methyl-
amino)-
258 “ 183 | cthylaminol-
N pyrazin-2-
yloxy}-3-
fluoro-
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phenyl)-
pyridin-2-yI]-
acetamide
N-(2{6-[4-(6-
H i Acetylamino-
| N pyridin-2-yl)-
, | P ] 2-fluoro-
- phenoxy]-
259 ® N\g/ 1,67 Bhenon
ylamino}-
ethyl)-N-
methyl-
acetamide
S . 1H NMR (400 MHz,
: . DMSO-d6) ppm =
4 N-(2-{84-(6- | 5 54 (s, 1)l§)p 8.62
l Acetylamino- | g j=2 3 1H), 8.15
SN pyridin-3-yl}- |(d, J=8.7, 1H), 8.07
‘ phenoxy}- (dd, J=8.7, 2.5, 1H),
260 ° Z w1 1,75 | pyrazin2-  |7.74(d, J=8.7, 2H),
/& ylamino}- 7.68 (s, 1H), 7.49(s,
o ethyl)-N- 1H), 7.41 -7.17 (m,
methyl- 3H), 3.27-3.10 (m,
acetomide | 4H), 260 (s, 3H),
212 (s, 3H), 1.75 (s,
3H).
' 1H NMR (500 MHz,
0 | : N-Methyl-N- | DMSO-d6) ppm =
)J\N/\/ (2-{methyl-j6- | 9.68 - 9.63 (m, 1H),
b ~ o e
. * sr » . ’
261 L 1,70 | phenaxy)- 14 G ot ()d, J=8.’}?
: Y pyrazin-2-yll- | 54y). 3.51 - 3.40 (m,
amino}- 2H), 3.36-3.24 (m,
ethyl)- 2H), 2.96 (s, 3H),
acetamide 2,55 (s, 3H), 1.83 (s,
3H). :
1H NMR (400 MHzZ,
\ DMSO-d6) ppm =
5 N-2{8-44-(5- | g g4 (g, J23.0, 1H),
Fluoro- 8.0 (d, J=8.8, 2H),
| | pyridin-2-yl)- |803 (dd, J=8.8, 4.3,
& phenoxy}- 1H), 7.81 (tdd,
1262 2,06 |pyrazin2- |J=84,2.8,09, 1H),
ylamino}- 7.69 (s, 1H), 7.51 (s,
ethyl)-N- 1H), 7.43-7.33 {m,
methyl- 1H), 7.23 (d, J=8.8,
4H), 2.59 (s, 3H),
1.74 (s, 3H).
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1H NMR (400 MHz,
o DMSO-d6) ppm =

8.59 (s, 1H), 8.18 (s,

l 1-(3-{6-[4-(5- 1H), 8,13_(3. 2H),
z Amino_ 7.86 (d, J-8,7, 2";)-
in-2-yi)- |7-19 (. J=8.7, 2H),
« oo |326 @ J=145, 21,
263 1,80 |Phenoxy 1.82-1.79 (m, 1H),
pyrazin-2-yl}- | 341 ¢, J=4.9, 2H),
propyl)- 2.50 (t, J=7.2, 2H),
, |piperidin-2- 1255-252 (m, 1H),
one 2.27 (p, J=3.3, 2H),
1.82 (s, 1H), 1.79 (d,
J=7.3, 1H), 1.57 (p,
J=3.0, 4H).
1H NMR (400 MHz,
R N{EHE-4- | OMSOds oo
Fluoro- 8.31 (s, 1H), 8.28 (s,
N phenoxy)- 1H), 7.32-7.147 (m,
264 } | 1,98 | pyrazin-2-yl}- |4H), 3.22 (t, J=7.2,
propyl}-N- 2H), 2.85(s, 3H),
|, R
' . s' » . p:
acetamide 1575, 2H),
| TH NMR (400 MHz,
0 | ';'Met':gl IN6 DMSO-d6) ppm =
0 [2-{methyH6- | 5 57 (s, 1H), 8.11 (d,
[4-6- |y=8.1,1H), 7.89-
! methylamino |7.72 m, 3H), 7.50
Q y methyk (s, 1H), 7.53 (d,
265 N 1,45 |pyridin-3-yl)- |J=8.1, 1H), 7.28 (d,
phen9xy]- J=8.7,2H), 4.01 (s,
pyrazin-2-yl}- gn) ggg - ggg (m,
amino)- ZH;' 296 (s '3H)(m'
Eth{g‘ " 2.71 (s, 3H), 247 (s,
acetamide a1 .83 (s, 3H).
1H NMR (400 MHz,
o F N N-(3-{6-{4-(3- | DMSO-d6) ppm =
BN || e (L
ridin-4-yl)- [J=52, 1H), 851 (s,
E’/\/\E>/ gYﬂuoro- s _1,'27 ~87'3765(?r’n1 ';L)
266 | o 1,96 {phenoxyl- |76 759 (m, 2H),
A pyrazin-2-yl}- | 325 _ 3 16 (m, 2H),
propyl)-N- 12382 (s, 3H), 2.60 (t,
methyl J=7.4, 2H), 1.90 (s,
acetamide 3H), 1.72 {p, J=7.5,
2H).
1H NMR (300 MHz,
0 F DMSO-d6) ppm =
a 8.54 (d, J=2.5, 1H),
844 (s, 1H), 8.32 (s,
! | @ N-3-{6-2- 4 P ()dt, Y
Fluoro-4-(6- (g 1n), 7.69 (dd,
morpholin-4- | =32, 2.2, 1H), 7.54
|\/ yl-pyridin-3- [ (dt, J=8.4,2.5, 1H),
267 o 1,86 |yl)-phenoxy]- | 7.43 (td, J=8.4,2.3,
pyrazin-2-yi}- | 1H), 6.94 (s, 1H),
propyl).N- 372 (dd, J=58, 39.
methyk | 0@ T T,
acetamide H), 3.20(q, J=7.7,

2H), 2.81 (s, 3H),
2,69 -2.48 (m, 2H),
2.07 (s, 3H), 1.75
(dp, J=29.8, 7.3, 2H).
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1H NMR (400 MHz,
F DMSO-d6) ppm =
" - |852(d, J=2.4, 1H),
N N-(3-{62- [8.46 (s, 1H), 8.33 (s,
| Fluoro-4-(5- 3H1)'2 g-()251(d$i_i)
Q me;gy . |8:01-7.96 (m, ),
pyrdin-2-yl)- 1204 4 128 1. 11,
268 A 12,06 |phenoxyl- |73 4q 1=8.2, 1.8,
pyrazin-2-yi- } 41y 7 48 t, J=8.3,
propyl)-N- 1H), 3.19 (q, J=7.9,
methyl- 2H), 2.80 (s, 3H),
acetamide 2.58 (t, J=7.4, 2H),
2.35(s, 3H), 1.89.(s,
3H), 1.70 (p, J=7.5,
2H).
1H NMR (400 MHz,
F DMSO-dS) ppm =
N-(3-{6-[4-(5- | g 58 (5, 1), 8.44 (s,
Amino- 1H), 8.31 (s, 1H),
! [ P pyrazin-2-yl)- |7.97 (s, 1H), 7.94 -
I 2-fluoro- 7.86 (m, 1H), 7.86 -
269 > B | 1,81 | phenoxy}- 7.78 (m, 1H), 7.42 {t,
N, pyrazin-2-yl}- | J=8.4, 1H), 6.65 (s,
propyl)-N-  [2H), 3.20 (t, J=7.2,
methyk- 2H), 2.81 (s, 3H),
acetamide | 258 (& J=7.4, 2H),
1.90 (s, 3H), 1.70 (p.
J=7.3, 2H).
17H NMR (400 MHz,
DMSO-d6) ppm =
N-{36-2- |g67(d, J=6.0, 2H),
Fiuoro-4- 8.48 (s, 1H), 8.34 (s,
p%ndm#)-yl- 1H), 7.97-7.90 (m,
R phenoxy)- 1H), 7.81-7.71 (m,
270 B | 153 | pyrazin-2-yil- [3H), 7.60-7.52 (m,
=N propyl}_N- 1H), 3.25-3.14 (m,
Mty | e 2h)
acetamide  }3"g5 (6. 3H), 1.71 (o,
J=7.8, 2H).
274

A

2,06

B-[5-(2-Oxo-hexahydro-thieno[3,4-d]imidazol-6-yl)-pentanoylamino]-hexanoic acid {2-[4'-(6-{[2-
(acetyl-methyl-amino)-ethyl]-methyl-amino}-pyrazin-2-yloxy)-biphenyl-4-yll-ethyl}-amide

1H NMR (500 MHz, DMSO-d6) ppm = 7.87 - 7.84 (m, 1H), 7.83 (s, 1H), 7.72 - 7.66 (m, 3H), 7.59 (d, J=8.1,
2H), 7.58 (s, 1H), 7.29 (d, J=8.0, 2H), 7.25 (d, J=8.6, 2H), 6.38 (s, 1H), 6.32 (s, 1H), 4.35-4.23 (m, 1H),

-81 -



WO 2013/110433 .

PCT/EP2013/000050

4.12 (dad, J=7.7, 4.5, 1.9, 1H), 3.45 (dt, J=10.3, 6.5, 2H), 3.35- 3.20 (m, 4H), 3.08 (ddd, J=8.6, 6.1, 4.6, 1H),
3.05-2.91 (m, 5H), 2.80 (d, J=5.1, 1K), 2.74 {t, J=7.3, 2H), 2.57 (d, J=12.4, 1H), 2.54 (s, 3H), 2.04 (3,
J=7.0, 4H), 1.83 (s, 3H), 1.61 (ddt, J=12.4, 9.6, 6.1, 1H), 1.56 - 1.41 (m, 5H), 1.4D - 1.11 (m, 6H).

272
A 1,80
6-[5-(2-Oxo-hexahydro-thieno[3,4-d]imidazol-6-yl)-pentanoylamino]-hexanoic acid {5-[4-(6-{[2-
(acetyl-methyl-amino)-ethyl}-methyl-amino}-pyrazin-2-yloxy)-phenyl]-pyridin-2-ylmethyl}-methyl-
amide , :
1H NMR (500 MHz, DMSO-d6) ppm = 8.82 (d, J=2.8, 1H), 8.10 (dd, J=8.1, 2.5, 1H), 7.84 (s, 1H), 7.76 (d,
J=8.9, 2H), 7.72 (t, J=5.4, 1H), 7.59 (s, 1H), 7.39-7.22 (m, 3H), 6.32 (s, 2H), 4.63 (s, 2H), 4.33-4.26 (m,
1H), 4.15-4.09 (m, 1H), 3.53-3.41 (m, 2H), 3.14-2.78 (m, 10H), 2.71 - 2.63 (m, 2H), 2.54 (s, 3H), 2.44 -
2.37 (m, 2H), 2.14 - 1.93 (m, 2H), 1.83 (s, 3H), 1.68 - 1.14 (m, 13H).
o 1H NMR (500 MHz,
| N-[2-({6{4- |DMSO-d6) ppm =
(5-Azido-  |8.46 (d, J=2.7, 1H),
| pyridin-2-yl)- | 8.12 (d, J=8.8, 2H),
phenoxyl-  |8.02 (d, J=8.6, TH),
029 |Pyrzin2- S8 L TID
273 , ,J=8.6,238, 1H),
yl-methyl 1763, 1), 7.29 (4,
amino)- J=8.7, 2H), 3.52-
ethyl]-N- 3.39 (m, 2H), 3.31-
methyl- 3.22 (m, 2H), 2.96
acetamide | (s, 3H), 2.71 (s, 3H),
1.84 (s, 3H).
N-(3{62- |1H NMR (500 MHz,
Fluoro-4-(5- QDTSS(Od-d‘?)ZDPIr% =7
Y T
o My r O S,
274 227 iphenoxyl- |3y ‘843832 (m,
Pyrazin-2- | oy 829-820 (m,
yl-propyl)- [ 1H), 8.20-8.08 (m,
N-methyl- | 1H), 7.60 (t, J=8.3,
acetamide  {1H), 3.24-3.10 (m,
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2H), 2.81 (s, 3H),
2.59 (1, J=7 .4, 2H),
1.90 (s, 3H), 1.71 (p,

J=7.4, 2H).
o eta. | 10 NMR (400 MHz,
?15-(2-{6 14 DMSO-d6) ppm =
9. =2, X
Methanesulf |5 G 12277 0
onyl-pyridin- | 1H), 8.53 (t, J=2.2,
3-yl)- 1H), 7.92 (d, J=8.6,
275 1,78 | phenoxy}- 2H), 7.71 (s, 1H),
pyrazin-2- 17.53(s, 1H), 7.42 -
ylamino}_ 7.38 (m, 1H), 7.32
ethyl)-N- (d, J=8.7,2H), 3.41
methyk (s, 3H), 3.29-3.13
acetamide g’f’?’s"'g)"sfl‘f 1(s: 3H),
1H NMR (500 MHz,
o n N-(2-{6-[4- DMSO-d6) ppm =
)kN/\/ 0 (6-Cyano- (g 11 (g, J=1.8, 1H),
‘ o pyridin-3-yl)- 18,35 (d, J=8.2, 1H),
| - phenoxyl- |82 (dd, J=8.2, 1.7,
276 199 |pyrazin2- |1H), 7.90(d, J=8.7,
S ylamino}“ 2'-‘)' 7.71 (S, 1H)v
N N ethy‘)_N_. 7.53 (s, 1H), 7.45 -
s [ 52
acetamide 10 5 " 1.89 (s, 3H).
o) _ 3{2-[6-(4- | 1HNMR (400 MHz,
C{JL\ Fluoro- ?gf?”fsz;::(
R S, y £ S,
NN Py, | 4. 7:33-7.25 (m.
| TS |1 e
z ethyll-  |2m), 3.43-3.38 (m,
F oxazolidin-2- 2H), 3.26 - 3.15 (m,
. one 4H).
1{216-4-
Fluoro- éﬁggﬁ gOO MHz,
ppm =
(\ NN \ ph;“z‘i’,’:f'z): 7.63 (s, 1H), 7.40 (s,
278 M ] 1,87 |PYre2 1H), 7.30- 713 (m,
' o F ylaminol- |51 622 (s, 1H),
ethyll  [320-.312(m,6H),
imidazolidin- | 3,06 {t, J=6.3, 2H).
2-one
1H NMR (400 MHz,
o) F N-(2-{[6- DMSO-d6) ppm =
/'ll\ | (2.3 8.86 - 8.74 (m, 1H),
N/\/N\[ SN , Difluoro-4- |8.69- 861 (m, 1H),
a2yl |8.08-7.97 (m, 1H),
, | N oy, |7.86 (. 1), 772,
X 1H), 7.61-7.53 (m,
279 / 1,88 |pyrazin-2- iH), 7.53-742 (m,
' ylrmethyl- 410" 7.40-7.29 (m,
amino}- 1H), 3.42 (t, J=65,
ethyf)-N- 2H), 3.31 {t, J=6.4,
methyl- 2H), 2.95 (s, 3H),
acetamide

2.71 (s, 3H), 1.83 (s,
3H).
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7H NMR (400 MHz,
0 | F N-[2-({6-[4- | hy150-d6) ppm =
(B-Amino- 1547809 (m, 1H
F .4 ( > )v
NN pyridin-3-Y))- | 7.84 (s, 1H), 7.69 (s,
| ] P N 2,3-difluoro- [ 1H), 7.64-7.55 (m,
| N phenoxyl- | 1H), 7.40-7.29 (m,
280 . 1,49 |pyrazin-2- 1H), 7.29-7.13 (m,
N yibmethyl- | 1H), 6.61-6.48 (m,
aminol. | e 535 (ne 2
- . =2 m, »
G et
) 2.94 (s, 3H), 2.55 (s,
acetamide |31y 783 (s, 3H).
N-2{[6-(4- . .
o) | Fluoro- 1H NMR (400 MHz,
G : phenoxy)- | PMSO-d6) ppm =
/,S\N/\/ N pyrazin-2- 7.80 (s, 1H), 7.58 (s,
o I l yl]'methy!' 1H). 7.28 - 7.17 (m.
281 : 2,15 : 4H), 3.49 (1, J=6.5,
F amino}- 2H), 3.08 (¢, J=6.5,
ethyl)-N- 2H), 2.98 (s, 3H),
methy}- 2.79 (s, 3H), 2.56 (s,
methanesulf | 3H).
onamide
1H NMR (500 MHz,
(o] F DMSO0-d6) ppm =
)J\ 8.45 (d, J=13.5, 1H),
8.33 (d, J=16.3, 1H),
l w N-A3H6-14- 1504 (d, J=2.8, 1H),
N (5-Amino- {5 84 -2 63 (m, 3H),
P pyridin-2-yl)- | 7.89 (dt, J=12.7, 1.7,
2-fluoro- 1H), 7.81 (dt, J=8.5,
282 1,54 |phenoxyl- 25,1H), 7.70 (d,
pyrazin-2- | J=8.5, 1H), 7.39 (td,
yi}-propyi)- {J=84,3.0,1H), 7.02
N«-methyl- (dd, J=8.5, 2.8, 1H),
acetamide | 5:56 (5, 2H), 3.20
(dt, J=10.2, 7.3, 2H),
2.61 (dt, 2H), 1.90
(s, 3H), 1.75 (dp,
=38.2, 7.4, 2H).
1-(2-{[6-(4- |1H NMR (400 MHz,
POt e 100, 751 (
= . s' ) A s’
P . |15, 7:27-7.40 (m,
Hi X 4H), 4.04 (s, 1H),
283 / 240 1ylkmethyl 3 48 333 (m, 21),
| aminoj- 2.92 (s, 3H), 1.73-
F ethyl)- 1.51 (m, 4H), 151 -
cyclopentan |1.33 (m, 4H), 1.32-
ol 1.10 (m, 2H).
o 2-Amino-N- | 413 NMR (500 MHz,
| (24[6-(4- | pMsO-ds) ppm =
HZN\)j\N/\/ fluoro- 8.14 - 7.97 (m, 3H),
| | phenoxy)- |7.83 (s, iH), 7.58 (s,
) pyrazin-2- 1H), 7.31-7.19 (m,
284 149 | yikmethyl-  |4H), 375-362 (m,
amino}- 2H), 3.54-3.41 (m,
ethyl)-N- 2H), 3.41-3.23 (m,
2H), 2.96 (s, 3H),
methyk- 2.76 (s, 3H)
acetamide i P

-84-




amide

amino)-ethyl}-methyl-amino}-pyrazin-

1,73

WO 2013/110433 PCT/EP2013/000050
{[(2-{[6-(4-
__'__ Fluoro-
phenoxy)- | 111 NMR (500 MHz,
°\( | pyrazin-2- | pMs0.d6) ppm =
N\/[LN/\/ yil-methyl- {782 (s, 1H), 7.54 (s,
- N\QC\Q\ aglr;?}- 1H), 7.33-7.16 (m,
- A ethyl)- 4H); 3.84 (s, 2H),
.|285 ¢ 238 | methyk  |3.50-3.40 (m, 2H),
carbamoyl}- 3.38-3.28 (m, 2H),
methyl}- 2.94 (s, 3H), 2.72 -
hyl- 2.61 (m, 6H), 1.38
methyt- (s, OH)
carbamic it
acid tert-
bUWl ester
o ";‘[ (2-18-(4- | 41y NMR (400 MHz,
| uoro- DMSO0-d8) ppm =
Ho\)]\N/\/ phenoxy)- - 17.79(s, 1H), 7.55 (s,
, plslr_razl{\t;Zl- 1H), 7.28-7.17 (m,
yllmethyl-  [4H), 4.31 (¢, J=5.4,
286 o F 192 {ominoy [ 1H), 3.92(d, 3=54,
ethyl)-2- 2H), 3.45(q, J=6.3, -
hydroxy-N- | 2H), 3.20 t, J=6.6,
methyk 2H), 2.94 (s, 3H),
acetamide | 265 3H).
(o]
|
H
m)K/\/\/ [
287

5-(2-Oxo~hexahydro-thieno[3,4d]imidazol—6—yI)—pentanoic acid [6-(4-{5-[4-(6-{[2-(acetyl-methyl-
2-yloxy)-phenyl]-pyridin-2-yl}-piperazin-1-yl)-6-oxo-hexyl]-

"1 1H NMR (500 MHz, DMSO-46) ppm = 8.46 (t, J=3.2, 1H), 7.90-7.86 (m, 1H), 7.81 (s, 1H), 7.70 (t, J=5.6,
1H), 7.66 (d, J=8.6, 2H), 7.56 (s, 1H), 7.23 (d, J=8.6, 2H), 6.95 (s, 1H), 6.38 (s, 1H), 6.32 (s, 1H), 4.34 -
425 (m, 1H), 4.16 - 4.05 (m, 1H), 3.63 - 3.55 (m, BH), 3.55 - 3.50 (m, 2H), 3.48 - 3.41 (m, 2H), 3.28 (s, 2H),
3.43-2.98 (m, 2H), 3.02 (s, 3H), 2.81 (dd, J=12.4, 5.2, 1H), 2.58 (d, J=12.5, 1H), 2.53 (s, 3H), 2.35 (t,
J=7.5, 2H), 2.04 (t, J=7.4, 2H), 1.83 (s, 3H), 1.66-1.57 (m, 1H), 1.55- 1.45 (m, 5H), 1.44 - 1.36 (m, 2H),
1.34 - 1.19 (m, 5H).

288 )I\IEK\/HN\Ej\@\C/N
l N

1,99

N-(2{6-[4-
(2-Cyano-
pyridin-4-yl)~
phenoxyl-
pyrazin-2-
ylamino}-

TH NMR (400 MHz,
DMSO-d6) ppm =
9.1 (dd, J=2.4, 0.9,
1H), 8.35 (dd, J=8.2,
2.4, 1H), 8.12 (ddd,
J=8.2,1.7,0.8, 1H),
7.90 (d, J=8.7, 2H),
7.71 (s, 1H), 7.53 (s,

-85-
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methyk

TH), 7.40 (s, 1H),

acetamide 7.31 (d, J=3-7, ZH),
3.29 - 3.12 (m, 4H),
2.60 (s, 3H), 1.75 (s,
3H).
o 1H NMR (400 MHz,
0 Gl
W g,',":nrg'xy)_ 7.63 (s, 1H), 7.36 (s,
H 188 |oyrazing. | 1H 7:26-7.14(m, *
289 N OO |Pyrazin-Z- |y’ 695 (d, J=7.4,
| ylaminl- |41y 371 -3.54 (m,
propyl}- 1H), 3.07 (t. J=5.9,
acetamide (2H), 1.78 (s, 3H),
1.00 (d, J=6.5, 3H).
1H NMR (400 MHz,
P MEpe (e
Fluoro- A28, 1R), 7.99 (s,
\)J\N/\/ X phenoxy)- | 1H). 7.31-7.13 (m,
| | pyrazin-2- | 30, 2409,
290 2,10 |yl-methyl- | 550" 8 83 (m, 1H),
amino}- 5.46 (dd, J=10.4, 2.4,
ethyl)-N- 1H), 3.52-3.43 (m,
methyl- 2H), 3.43-3.38 (m,
acrylamide | 2H), 2.94 (s, 3H),
2.68 (s, 3H).
1H NMR (500 MHz,
0 1-(2-{6-[4- |DMSO0-d6) ppm =
5-Amino- | 8.50 (d, J=1.3, 1H),
NN | :,y,azin,z. 8.01-7.88 (m, 3H),
P yi)- 7.62 (s, 1H), 7.46 (s,
phenoxy}- | 1H). 7:34-7.26 (m,
201 \ 1,77 XY 14H), 7.19(d, J=87,
pyrazin-2-  1on" 659 (s, 2H),
ylamino} (325 3.06 (m, 4H),
ethyl)- 2.90 (t, J=5.8, 2H),
piperidin-2- {2.09 (t, J=6.5, 2H),
one 1.61 - 1.49 (m, 2H),
1.49 - 1.38 (m, 2H).
1H NMR (400 MHz,
0 H DMSO-d6) ppm =
1-(2{6-[4- |8.80(d, J=2.0, 1H),
I (6 8.09 (dd, J=8.2, 2.4,
» 7 Hydroxymet |1H), 7.77(d, J=8.7,
I hyl-pyridin- 2H), 7.64 (s, 1H),
~ S At
K S, s 1986 -
292 " 1,53 |phenoxyl- 12747 (0 a1, 541 g,
pyrazin-2- | )58 1H), 4.61(d,
ylamino}- | )=538, 2H), 3.26-
ethyl)- 3.10 (m, 4H), 2.95 (t,
piperidin-2- |J=5.8,2H), 2.10(,
one J=6.6, 2H), 1.60-

1.51 (m, 2H), 1.51 -
1.40 (m, 2H).

- 836 ~
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‘ o ita. | 1H NMR (400 MHz,
B S SN IR
8.59 (d, J=1.6, 1H),
T/\/ N\( Eydro;gymet 8.12 (d, J=8.7, 2H),
v N yl-pyridin-  (7.92 (d, J=8.2, 1H),
, | 2-y)- 7.80 (dd, J=8.2, 1.3,
293 2 1,49 | phenoxy]- 1H), 7.69 (s, 1H),
pyrazin-2~ |7.51(s, 1H), 7.41-
ylamino}- 7.16 (m, 3H), 5.33 ¢,
. ethyl)-N- J=5.2, 1H), 4.57 (d,
| methyk J=47,2H), 3.31-
acetamide | >13(m, 4D, 2.58
(s, 3H), 1.74 (s, 3H).
0 N-Methyl-N- | 1H NMR (400 MHz,
H (2-{6-[4-(5- |DMSO-d6) ppm =
l su’fa‘noyk g.?% ES, 14:25 8.';2781 -
i : pyridin-2-yt)- | 8-12 (m, 4H), 7.
N ’ (s, 1H), 7.60 (s, 2H),
204 | o 175 phe"‘.’xyzl 7.54 (s, 1H), 7.41 (;,
AN pyrazin-2- |1y 728 (4, J=8.8,
o"s\mz ylamino}  “f2H), 3.28-3.12 (m,
ethyl)- 4H), 2.58 (s, 3H),
acetamide ' |1.73 (s, 3H).
~ 1H NMR (400 MHz,
o} u . DMSO-db) ppm =
0 _ |848(d,J=2.3, 1H),
SARSRS Lo at
. , 1.67(d, J=8.7,
O Morpholin4- 513 764 (. 11,
« yl-pyridin-3- 7,46 (s, 1H), 7.34 -
k/O yh)- 7.25 (m, 1H), 7.21
295 1,79 |phenoxyl- (d, J=8.7, 2H), 6.92
pyrazin-2- |(d,J=8.9,1H), 3.78-
ylamino}- 3.64 (m, 4H), 3.53 -
ethyl)- 3.46 (m, 4H), 345 -
piperidin—2- 3.34 (m, 2H), 3.29-
one 3.13 (m, 2H), 2.95 {t,
J=5.8, 2H), 2.1 (t,
J=65, 2H), 1.62-
1.41 {m, 4H).
44612~
{2-Oxo-
piperidin-1-
2 hyiamincy
’ ethylaminol-
296 1,98 pyrazin-2~
yloxy}-
phenyl)}
nicotinonitril
e
"H NMR (400 MHz,
DMS0) 5848 (@G, J=
3-{6-[4<(5- |2:2Hz, 1H), 8.11-
iy, | =81 T 10,7 70
ridin-2-yl)- | /=81 Hz, 1H), 7.7
g}:enoxy]}' > |7.68 (m, 24, 740 .
298 1,49 o |1 727721 (m,
Pyrazin-z- | a1 6.82.6.72 (m,
ylamino}- 1) 331 (1, /=67
propionamid | Hz, 2H), 2.33 (s, 3H),
e 226 (t, J=6.8 Hz,
2H), one proton
covered by water.

-87-
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299

WU%

CH

143

3-{6-{4-(6-
Hydroxymet
hyl-pyridin-
3-yh)-
phenoxy}-
pyrazin-2-
ylamino}-
propionamid
e

300

H:NI/V“N\@ @ 0\\ \/o

1.72

3-{6-[4-(5-
Methanesulf
onyl-pyridin-
3-yl)-
phenoxyl-
pyrazin-2-
ylamino}-
propionamid

301

1,62

€
3{6-[4-(5-
Amino-
pyrazin-2-
y)»-
phenoxy}-
pyrazin-2-
ylamino}-
propionamid
e

302

F

1,77

N-{2-]6-(2,3-
Difluoro-4-
pyridin-3-yl-
phenoxy)-
pyrazin-2-
ylamino}-
ethyl}-N-
methyl-
acetamide

303

2,17

(18,4R)-2-
{3-[6-(4-
Fluoro-
phenoxy)-
pyrazin-2-
yl}-propyl}-2-
aza-
bicyclo[2.2.1
Jheptan-3-
one

304

IO,

2,12

N-{3-[5-(4-
Fluoro-
phenoxy)-
pyridin-3-yl}-
propyl}-N-
methyl-
acetamide

-88-
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"H NMR (500 MHz,
DMSO) 5 8.32 (s,
| 23644 | 4hy, 829 (s, 1H),
Fiuoro- 7.27 (s, 2H), 7.26 (s,
phenoxy)- | 2H), 3.75 (s, 1H),
pyrazin-2-  [3.20-3.13 (m, 1H),
305 2,22 | yl}-propyl}-2- | 2.81-2.75 (m, 1H),
aza- 2.62-2.55 (m, 3H),
bicyclo[2.2.2 128'_:: gl %m, m;
- . - o mr 13
foctan-3-0n€ | 4"y 1.44 (m, 1H),
1.33-1.23 (m, 2H).
N-{3-[6-
0 Amino-5-(4~
fluoro-
phenoxy)-
306 1,51 | pyridin-3-yl}-
propyl}-N-
methyl
acetamide .
"H NMR (400 MHz,
DMSO) 5 7.56 (s,
1-{2-[6-(4- | 1H), 7.33 (s, 1H),
Morpholin-4- [ 7.20 { /= 5.4 Hz,
yhorenoc- | 1 1047 20(n
207 189 %’;zi:g]%‘ 2H), 3.76-3.71 (m,
! 4H), 3.26-3.14 (m,
ethyl}- 4H), 3.10-3.06 (m,
piperidin-2- | 44, 3.00-2.96 (m,
one 2H), 2.16-2.11 (m,
2H), 1.64-1.58 {(m,
4H).
2-Amino-N-
(2H[6-4-
fiuoro-
phenoxy)-
pyrazin-2-
yl]-methyl-
308 1,54 amino}-
ethyl)-N-
methyl-
propionamid
e
N-[2-({6-[4-
{6
Aminomethy
l-pyridin-3-
yg- :
phenoxyl-
309 1:45 | pyrazin-2-
yli}-methyl~
amino)-
ethyl]-N-
methyl-
acetamide

-89-
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310

1,50

N-(2-{{5-(4-
Fluoro-
phenoxy)-
pyridin-3-yi]-
methyt-
amino}-
ethyl)-N-
methyl-
acetamide

311

1,56

N-Methyl-N-
[2-(6-{4-{6-
(4-methyl-
piperazin-1-
yl)-pyridin-2-
yil-
phenoxy}-
pyrazin-2-
ylamino)-
ethyl]-
formamide

312

1,65

N-Methyl-N-
(3-{5-14-(5-
methyk
pyridin-2-yl)-
phenoxyl-
pynidin-3-yl}-
propyl)-
acetamide

1H NMR (500 MHz,
DMSO-d6) 5 8.49-
8.47 (m, 1H), 8.30
(dd, J=13.3, 1.8 Hz,
1H), 8.25 (dd, J =
9.4,2.7 Hz, 1H), 8.13
~8.06 (m, 2H), 7.83
(d, J = 8.1 Hz, 1H),
7.71-7.66 (m, 1H),
7.47-7.39 (m, 1H),
7.15—7.09 {m, 2H),
3.32-3.25 (m, 5H),
2,66 —2.60 (m, 1H),
260 -2.54 (m, 1H),
2.33 (s, 3H), 1.94 (d,
J=46Hz, 3H), 1.87
-1.89 (m, 1H), 1.79-
1.69 (m, 1H)

313

?

\

1,87

N-Methyl-N-
[2-(methyl-
{6-44-(1-
methyk1H-
pyrazol4-
yb-
phenoxy]-
pyrazin-2-
yl}-amino)-
ethyl}-
acetamide

314

1,47

N-Methyl-N-
[3-(5-{4-{6-
(4-methyl-
piperazin-1-
yh-pyridin-2-
yil-
phenoxy}-1-
oxy-pyridin-
3-yi)-propyl]-
acetamide

-90-
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315 |

1,42

N-{2-{5-(4-
Fluoro-
phenoxy)-
pyridin-3-
ylamino}-
ethyl}-N-
methyl-
acetamide

316

1,54

N-Methyl-N-
[3-(5-{4-[6-
(4-methyl-
piperazin-1-
yl)-pyridin-2-
i
phenoxy}-
pyridin-3-yl)-
propyl]-
acetamide

317

(J
/

1,84

N-Methy}-N-
(2-{methyl-
[6-(1-methyl-
1H-indazo}
5-yloxy)-
pyrazin-2-
yll-amino}-
ethyl)-
acetamide

TH NMR (500 MHz,
DMSO-d6) 5 8.00 (d,
J =09 Hz, 1H), 7.77
(d,J=7.3Hz, 1H),
7.68 —7.65 (m, 1H),
7.60 (s, 0.5H), 7.52
(d, J =1.3Hz, 1H),
7.50 (dd, ) =2.2, 0.7
Hz, 0.5H), 7.2 (ddd,
3=14.1,90, 2.2 Hz,
1H), 4.06, 4.05 (2xs,
3H), 3.42 - 3.35 (m,
2H), 3.28 - 323 (m,
1H), 3.22—3.15 (m,
1H), 2.98, 2.91 (2xs,
3H), 2.57, 2.42 (2xs,
3H), 1.82, 1.63 (2xs,
3H).

318

1,63

N-Methyl-N-

| 451446

morpholin-4-
yl-pyridin-3-~
vi)-
phenoxy]-
pyridin-3-yl}-
propyl)-
acetamide

319

1,85

N-[2-(6-
Benzyl-
pyrazin-2-
ylamino)-
ethyl]-N-
methyi-
acetamide

320

1,45

N-Methyl-N-
[2-(methyl-
{5-4-(5-
methyl-
pyridin-2-yl)-
phenoxyl-
pyridin-3-yl}-
amino)-
ethyl}-

-91-
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acetamide
o N-(34{5-14-
N (3-Cyano-
Il pt):ridin-4]-yl)-
phenoxy]-
321 N 178 | pyridin3-yl-
| propyl)-N-
=N methyl-
acetamide
N-{2-[6-(4-
Fluoro-
benzyl)-
pyrazin-2-
322 1.90 ylamino]-
ethyl}-N-
methyt
acetamide
: 1H NMR (500 MHz,
DMSO-d6) 5 8.48 (s,
N-(3{5-[4- |1H),8.31-8.21 (m,
(5-Amino- g:; ?,gg 2;1 Z~31_(m.
%[az'"'z' 203, 2.3 Hz, 1H),
A1-7. 2
323 157 | phenol- |57 T3 G0
pyridin-3-yl}- (3 53 (1 "21), 2.91,
Propy-N- (276 (2xs, 3H), 2.67 ~
methyl 253 {m, 2H), 1.95,
acetamide | 1.93 (2xs, 3H), 1.88 -
1.79 (m, 1H), 1.77 -
1.70 (m, 1H).

Compound numbers 1-3, 5, 6, 8-11, 13-16, 18, 20-24 and 26-28 were assigned to
synthesis intermediates and, therefore, omitted from Table 1. Also omitted were

compound numbers 42, 68, 297.
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1. A compound of Formula (1)

R®
W/\/Z X\ Y
\[ .
N R’
-
R 0)

or its stereoisomers or tautomers, or phammaceutically acceptable salts of each of the
foregoing, including mixtures thereof in all ratios, wherein

R1
R% RY
Ra

R4
R5
R4 RS

< %

Cyc

Cyc

is H, LA, Hal, OH, CN, NO2, NH;, O(LA), NH(LA), N(LA)s,

are independently H, Hal, OH, CN, LA, O(LA),

is H, LA, Hal, OH, SH, S(LA), CN, NO;, NH,, O{LA), (LAYOCO(LA),
(LAYCOO(LA),NH(LA), NHCOO(LA), N(LA), (LAYNH,,
(LAYNH(LA), SOaNH,, SOL(LA),

or L-Cycz,

is H, LA, (LAYOH, (LAINH(R?), O(LA), Cyc®,

is H, LA,

together with the atoms they are attached to, can forma4, 5,6 or
7 membered heterocycle, having 1 or 2 heteroatoms, which is
optionally substituted by R,

is H, LA, Hal, OH, CN, NO,, NHy, O(LA), NH(LA), N(LA),,

is -NR*COR* or -CON(R*)(R?),

is N or CH,

is O ar CHy,

is NH, N(LA), S, CHp, CH{LA), C(LA),,

is a meno- or binuclear, aliphatic or aromatic, 4, 5, 6, 7, 8, @ or 10
membered homo- or heterocycle, having 0, 1, 2, 3 or 4 N, O and/or
§ atoms, which may be substituted by one or two oxo groups, and
in which one N atom may be replaced by a N*-O"group,

is a mono- or binuclear, aliphatic or aromatic, 4, 5, 6, 7, 8, 9 or 10
membered homo- or heterocycle, having 0, 1, 2, 3 or4 N, O and/or
8 atoms, which may be mono-substituted by an oxo group, S(LA}),
SO,(LA), Na, NHCOH, NHCO(LA), NHCOO(LA), NHSO,(LA),

-93-
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isF,Cl, Brorl.

in Subformula 1

in Subformula 2

in Subformula 3

COO(LA), CONH;, (LA)CONH,, CONH(LA), L-Cyc® or A, or
independently mono-, di-, tri- or tetra-substituted by LA, Hal, OH,
CN, NO3, NHz, O(LA}, NH(LA}, N(LA)2, CO(LA), and in which one
N atom may be replaced by a N™-O" group,

is a monocyclic, aliphatic or aromatic homo- or heterocycle having
0, 1, 20r 3 N, N*-O", O and/or S atoms and 5 or 6 skeleton atoms,
which may be mono- or di-substituted by LA, Hal, OH, CN, NG,,
NHg, O(LA), S{LA), NH(LA), N(LA),, and in which one N atom may
be replaced by a N*-O group,

is a bond, or a unbranched atky! or alkeny! linker, having 1, 2 or 3
carbon atoms, in which one CH; group may be replaced by a
carbony! group,

is unbranched or branched alkyl, atkenyl or alkynyl, having 1, 2, 3,
4 or 5 carbon atoms, wherein one, two or three H atoms may be
replaced by Hal,

is a unbranched or branched alky! or alkenyl chain having up to 25
non-hydrogen atoms, wherein 1, 2, 3, 4, 5 or 6 CH, groups may be
replaced by O, S, NH, CO, N(LA), SO, and 1-7 H atoms may be
reptaced by Hal, and one CH; group may be replaced by OH, NH»
ar Cye',

2. The compound according to Claim 1, or its sterecisomers or tautomers, or
pharmaceutically acceptable salts of each of the foregoing, including mixtures thereof in
all ratios, in which the residues not designated in greater detail have the meaning
indicated for Formula (I}, but in which

is H, NCHa, CHa,

is -NR°COR?,

is -CONRY(R?,
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in Subformula 4
Y

in Subformula §
Z
R% R®

in Subformula 6
W
R% R®

RG
in Subformula 7

R4
RS

in Subformula 8
X

in Subformuia 9
w
R4
R5

in Subformula 10
W
Ré, R®

in Subformula 11
X
R1

is O,

is H, NCHa, CH,,
are methyl,

is -NR°COR®,

together with the atoms they are aftached to, form piperidin-2-one
or pyrrolidin-2-one,

is H,

is -CON(R*)(R?),
is methyl,
is H,

is N,

is -NR°COR?,
is methyl, hydroxymethyl, tert-butyloxy, neopentyl,
is H, methyl, ethyl, isopropy), fluoromethy|,

is -NR3COR?,
are methyl,

is N,
is H,

.95-



in Subformula 12

1

Cyc is indanyl, indolyl, isoquinelinyl, benzoisoxazolyl,

in Subformula 13

Cyc!

is phenyl, which is independently mono-, di- or tri-substituted by F,
Br, CN, O(LA), LA,
in Subformula 14

Cyc! is phenyl, which is substituted in 4-position by L-Cyc?,

in Subformula 15

y is phenyl, which is substituted in 4-position by L-Cyc?, and in 1-

and/or 2-position by F,

Cyc

in Subformula 16

X is N,
Y is O,
Z is H, NCH3, CHa,

in Subformula 17

X is N,
Y is O,
z is NCH,, CH,,
R! is H,

in Subformula 18

W is -NR°COR?,

X is N,

Y is O,

z is NCHg, CHa,

R? is H, .

Cye! is phenyl, which is independently mono-, di- or tri-substituted by F,

Br, CN, O(LA), LA,

in Subformula 19
W is -NR°COR*,
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in Subformula 20
w

in Subformula 21

in Subformula 22
w

X

Y

Z

R R®

R1

is N,

is O,

is NCHa, CHg,

is H,

is phenyl, which is substituted in 4-position by L-Cyc? and,
optionally, in 1~ and/or 2-position by F,

is -NR°COR?,

is N,

is O,

is NCHg, CHa,

is H,

is phenyl, which is substituted in 4-position by L-Cyc® and,
optionally, in 1- and/or 2-position by F,

is N,

is O,

is NCH;, CHy, S,

is methyl,

is methyl, ethyl, isopropyl,

isH,

is phenyl, which is substituted in 4-position by L-Cyc? and,
optionally, in 1- and/or 2-position by F,

is pyridin-2, 3, or 4-yl, or pyrazin-2-yl, each of which is
unsubstituted or substituted by HO(LA), LA, NH,, CN,

is -NR’COR?,

is N,

is O,

is NCHs, CHa, S,

together with the atoms they are attached to, form piperidin-2-one

is H,
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Cyc is phenyl, which is substituted in 4-pesition by L-Cyc? and,
optionally, in 1- andfor 2-position by F,
Cyc? is pyridin-2, 3, or 4-yl, or pyrazin-2-yl, each of which is

unsubstituted or substituted by HO(LA), LA, NH, CN.

3. The compound according to Claim 1, wherein the compound is selected from the
group consisting of:
1-(2-{6-{4-(5-Methyi-pyridin-2-yl)}-phenoxy]-pyrazin-2-ylamino}-ethyl)-piperidin-2-one,
1-[2-(Methyl-{6-[4-(5-methyl-pyridin-2-y})-phenoxy]-pyrazin-2-yi}-amino)-ethyi]-piperidin-2-
one,

5-(2-Oxo-hexahydro-thienof3,4-djimidazol-6-yl)-pentanoic acid [6-(4-{5-[4-(6-{[2-(acetyl-
methyl-amino)-ethyl}-methyl-amino}-pyrazin-2-yloxy)-phenyl]-pyridin-2-yl}-piperazin-1-yl)-
B-oxo-hexyll-amide,
8-[5-(2-Oxo-hexahydro-thieno[3,4-d]imidazol-6-yl)-pentanoylaminoj-hexanoic acid {5-[4-
(6-{[2-(acetyl-methyl-amino)-ethyl}-methyl-amino}-pyrazin-2-yloxy)-phenyl}-pyridin-2-
yimethyl}-methyl-amide,
N-f2-{{6-[2-Fluoro-4-(5-flucro-pyridin-2-yl)-phenoxyl-pyrazin-2-y-methyl-amino}-ethyl]-N-
methyl-acetamide,
N-[2-({6-[2-Fluoro-4-(5-methyl-pyridin-2-yl)-phenoxy]-pyrazin-2-yl}-methyl-amino)-ethyl]-
N-methyl-acetamide,
N-{2-({6-[2-Fluoro-4-{6-morpholin-4-yl-pyridin-3-yl)-phenoxyl-pyrazin-2-yl}-methyl-amino)
ethyl}-N-methyl-acetamide,
N-[2-({6-[4-(2-Amino-pyrimidin-4-yl}-phenoxyl-pyrazin-2-yi}-methyl-amino)-ethyl}-N-
methyl-acetamide,
N-[2-({6-[4-(2-Cyano-pyridin-4-yl)-phenoxy]-pyrazin-2-yi}-methyl-amino)-ethyl}-N-methyl-
acetamide,
N-[2-({6-[4-(2-Fluoro-pyridin-4-yl)-phenoxyl-pyrazin-2-yl}-methyl-amino)-ethyl}-N-methyl-
acetamide,
N-[2-{{6-[4-(3-Cyano-pyridin-4-yl}-2-fluoro-phenoxy}-pyrazin-2-yi}-methyl-amino)-ethyl]-N-
methyl-acetamide,
N-[2-({6-[4-(3-Cyano-pyridin-4-yi)-phenoxyl-pyrazin-2-yl}-methyl-amino}-ethyl]-N-methyl-
acetamide,

N-[2-({6-[4-(5-Amino-pyrazin-2-yl)-phenoxy}-pyrazin-2-yl}-methyl-amino)-ethyl]-N-methyl-
acetamide,

-98 -



10

15

20

25

30

35

N-[2-({6-[4-(5-Azido-pyridin-2-yl)-phenoxy]-pyrazin-2-yl}-methyl-amino)-ethyl]-N-methyl-
acetamide,
N-[2~-({6-[4-(5-Fluoro-pyridin-2-yl)-phenoxyl-pyrazin-2-yl}-methyt-amino)-ethyl]-N-methyl
acetamide,
N-{2-({6-[4-(5-Methoxy-pyridin-2-yl)-phenoxy}-pyrazin-2-yi}-methyl-amino)-ethyl}-N-
methyl-acetamide,
N-[2-({6-[4-(6-Acetylamino-pyridin-2-yl)}-phenoxy]-pyrazin-2-yl}-methyl-amino}-ethyl}-N-
methyl-acetamide,
N-[2-({6-[4-(6-Acetylamino-pyridin-3-yl)-2-fluoro-phenoxy]-pyrazin-2-yi}-methyl-amino)-
ethyl]-N-methyl-acetamide,
N-[2-({6-[4-(6-Amino-pyridin-2-y])-phenoxy]-pyrazin-2-yl}-methyl-amino)-ethyl]-N-methyi-
acetamide, .
N-{2-{{6-[4-(6-Cyano-pyridin-3-yl}-phenoxyj-pyrazin-2-yl}-methyl-amino)-ethyl)-N-methyl-
acetamide,
N-[2-({6-[4-(6-Hydroxymethyl-pyridin-3-yl)}-phenoxy}-pyrazin-2-yl}-methyl-amino)-ethyl}-N-
methyl-acetamide,

N-[2-({6-[4-(6-Methanesulfonyl-pyridin-2-yi)-phenoxy}-pyrazin-2-yl}methyl-amino)-ethyl]-
N-methyl-acetamide,
N-{5-[4-(6~{[2-(Acetyl-methyl-amino)-ethyl]-methyl-amino}-pyrazin-2-yloxy)-phenyi]-
pyridin-2-yl}-acetamide,
N-Ethyl-N-(2{6-[4-{E-methyl-pyridin-2-yl)-phenoxy}-pyrazin-2-ylsulfany}-ethyl)-
acetamide,
N-isopropyl-N-(2-{6-[4-(5-methyl-pyridin-2-yl)-phenoxyl-pyrazin-2-ylsulfanyl}-ethyl)-
acetamide,
N-Methyl-3-(methyl-{6-14-(5-methyl-pyridin-2-yl)-phenoxyl-pyrazin-2-yl}-amino)-
propionamide,
N-Methyl-N-(2-{6-[4-(5-methyl-pyridin-2-yl)-phenoxy]-pyrazin-2-ylsulfanyl}-ethyl)-
acetamide,
N-Methyl-N-(2-{methyl-[6-(4-pyridin-2-yl-phenoxy)-pyrazin-2-yl}-amino}-ethyi)-acetamide,
N-Methy+-N-(2-{methyl-[6-(4-pyridin-4-yl-phenoxy)-pyrazin-2-yl]-amino}-ethyl)-acetamide,
N-Methyl-N-{2-{methyl-{6-(4-thiazol-2-yl-phenoxy)-pyrazin-2-yl]-aminc}-ethyl)-acetamide,
N-Methyl-N-{2-(methyl-{6-[4-(1H-pyrrolo[2,3-c]pyridin-5-yl}-phenoxyl-pyrazin-2-yi}-
amino)-ethyi]-acetamide,
N-Methyl-N-[2-(methyl-{6-[4-(5-methyl-pyridin-2-yl)-phenoxy]-pyrazin-2-yl}-amino)-ethyl]-
acetamide,
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N-Methyl-N-[2-(methyl-{6-[4-(5-nitro-pyridin-2-yl)-phenoxy]-pyrazin-2-yl}-amino)-ethyl]-
acetamide,
N-Methyl-N-[2-(methyl-{6-[4-(6-methylaminomethyl-pyridin-3-yl)-phenoxyl-pyrazin-2-yi}-
amino)-ethyl]-acetamide,
N-Methyl-N-[2-(methy!-{6-[4-(6-methyl-pyridin-2-yl})-phenoxy]-pyrazin-2-yl}-amino)-ethyl]-
acetamide,
N-Methyl-N-[2-(methyl{6-[4-(6-methyl-pyridin-3-yl)-phenoxy]-pyrazin-2-yl}-amino)-ethyi]-
acetamide,
N-Methyl-N-[2-(methyl{6-[4-(6-morpholin-4-yl-pyridin-3-yi)-phenoxyl-pyrazin-2-y!}-
amino)-ethyl]-acetamide,
N-Methyl-N-{2-(methyl-{6-[4-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-phenoxyl-pyrazin-2-yi}-
amino)-ethyl]-acetamide,
N-Methyl-N-{2-[methyl-(6-{4-[6-(4-methyl-piperazin-1-yi)-pyridin-2-yi}-phenoxy}-pyrazin-2-
yl)-amino}l-ethyl}-acetamide,

or its stereoisomers or tautomers, or pharmaceutically acceptable salts of each of the
foregoing, including mixtures thereof in all ratios.

4. A pharmaceutical composition comprising a compound according to one or more of
Claims 1 to 3, or its stereoisomers or tautomers, or pharmaceutically acceptable salts of
each of the foregoing, including mixtures thereof in all ratios, as active ingredient,
together with a pharmaceutically acceptable carrier.

5. A compound according to one or more of Claims 1 to 3, or its sterecisomers or
tautomers, or pharmaceutically acceptable saits of each of the foregoing, including
mixtures thereof in all ratios, for use in the treatment of a hyperproliferative, inflammatory
or degenerative disease.

6. The compound for use according to Claim 5, or its sterecisomers or tautomers, or
phamaceutically acceptable salts of each of the foregoing, including mixtures thereof in
all ratios, wherein the hyperproliferativ disease is cancer.

7. The compound for use according to Claim 8, or its sterevisomers or tautomers, or
pharmaceutically acceptable salis of each of the foregoing, including mixtures thereof in
all ratios, wherein the cancer is selected from the group consisting of brain, lung, colon,
epidermoid, squamous cell, bladder, gastric, pancreatic, breast, head & neck, renal,
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kidney, liver, ovarian, prostate, uterine, oesophagea), testicular, gynecological, thyroid
cancer, melanoma, acute myelogenous leukemia, multiple myeloma, chronic
myelogneous leukemia, myeloid cell leukemia, Kaposi's sarcoma.

8. The compound for use according to Claim 5, or its sterecisomers or fautomers, or
pharmaceutically acceptabie saits of each of the foregoing, including mixtures thereof in
all ratios, wherein the inflammatory disease is selected from multiple sclerosis,
rheumatoid arthritis, systemic lupus or inflammatory bowel disease.

9. The compound for use according to Claim 5, or its stereoisomers or tautomers, or
pharmaceutically acceptable salts of each of the foregoing, including mixtures thereof in
all ratios, wherein the degenerative disease is selected from osteoarthritis or Alzheimer's
disease.

10. Use of a compound of one or more of Claims 1 to 3, or its stereoisomers or
tautomers, or pharmaceutically acceptable salts of each of the foregoing, including
mixtures thereof in all ratios, for the preparation of a medicament for the treatment of a
hyperproliferative, inflammatory or degenerative disease.

11. Use according to claim 10 wherein the disease is cancer.

12. Use according to claim 11 wherein the cancer is selected from the group consisting
of brain, lung, colon, epidermoid, squamous cell, bladder, gastric, pancreatic, breast,
head & neck, renal, kidney, liver, ovarian, prostate, uterine, cesophageal, testicular,
gynecological, thyroid cancer, melanoma, acute myelogenous leukemia, multiple
myeloma, chronic myelogneous leukemia, myeloid cell leukemia, Kaposi's sarcoma.
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13. Set (kit) consisting of separate packs of

a) an effective amount of a compound according to one or more of Claims 1 to 3, or
its stereoisomers or tautomers, or pharmaceutically acceptable salts of each of the
foregoing, including mixtures thereof in all ratios, and

b) an effective amount of a further medicament active ingredient.

14, Process for the manufacture of compounds of Formula (1), wherein a compound of

Formuia (V)

2

LGL_ _X._ LG
\[;/
1

N \r '

is reacted with a compound of Formula (1V)

T R”
Y

T v,

to yield a compound of Formula (i1

R®

LEN K Y

\[ Q/ Rs
N R

R,

which is then further reacted with a compound of Formula (i)

WSy

to yield a compound of Formula (l), wherein

LG', LG?  areindependently Hal.
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