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and pathologies, indirect targeting cancer, wound healing and inflammation via antl-
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35 angiogenesis, blood vessel formation, stabilization, maintenance and regression.
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35 TGFR exists in at least five isoforms (TGFR1-5), which are not related to TGFa, with TGFR1
as the prevalent form. TGFR is a ubiquitous and essential regulator of cellular and
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35  abnormal proliferation of peripheral arterial smooth muscle celis is driven by activated
TGFR receptors. Treatment in rats was successful with SB525334. Benefit in rat was also
shown with IN-1233. Renal fibrosis can lead to diabetes.



"cycl oal kyl ", "heteroaryl™ or "heterocyclyl"” group as defined herein
via any desired and possible ring nmenher. of the aryl radical. The
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via any possible ring menber of the aryl radical. Exanples of
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35  Inaddition, TAK1, or CHK2 are valuable targets in immunity and cellular damage response
pathways (Delaney & Mlodzik (2006) Cell Cycle 5(24); 2852-5, describing TGF-beta

activated kinase-1 and new insights into the diverse roles of TAK1 in development and
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35 The invention had the object of finding novel compounds having valuable properties, in
particular those which can be used for the preparation of medicaments.



system which can be unsubstituted or nono- or disubstituted by R5.
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or (CYY)n-Het3. 15 Accordingly, the jegy-matter of the invention
rel ates to conpounds of fornula (1), |in wii%h at | east one of the

af orenmenti oned radical s has any neaMf Mérticularly realize any
preferred enbodi nent, as descri bed aboveé. Radicals, which are not
explicitly specified in the contexf._of any enbodi ment of formula (I),
sub-formnul ae thereof or other ragic hereto, shall be construed
to represent any respective denoflati ons acicording to fornula (1) as
di scl osed hereunder for solving ﬁ/ E ﬂé the invention. That
mean$, the aforenentioned radi cal s may ddopt ‘al | desi gnated neani ngs
as each described in the prior or follow ng course of the present 0
specification, irrespective of the context to be found, including,
but not Whei®ited to, any preferred embodi ments. It shall be

parti cuhgy vy, undrhsieaqsiepentibaly fnY ofdRRSIhEEIRING or &REEr tai n radi cal
can be conmbined with any enbodinment of one or nore other radicals. In
a nore preferred enbodi nent of the present invention,
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at ons, lisdthadat 188st B F w, } Ltpted by at | east
one SSuggftaiEEﬁ%n%m}sel ected fromt h\elw{;‘rr%'u\g&ggw,&?éﬂgqe,gwd\l and OA;
R2denot es phenyl, a nonocyclic heteroaryl having 2-5 C atons and 1-3

N and/ org{ at OMigenbles A MBASHELYE drBshripi ey Bedisme st er?ﬁ"rn'agyéiag c

[
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di suBstituted byelgroprgbiagvinghe7 (paiepwranduehtN, Ssretierc®iatomsm t he group
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- 0O NY- (CYY) " - YN?'\? 1@360( c:\(\()\é:é21 Hgt%ﬁ Stgg@}%@gﬁ% %YHY?A%OL](E@\’(Y)N PGS RRAITom the
-0(CYY) "- NYY, - @S99 o Xoral @OYR3denot es i ndependent!y from one
anot her H, NHY or -NH COY; R2, R3together al so denote unbranched
al kenyl having 3-4 C atoms, which can be nonosubstituted by RS and/or
in whiclR2a-2 C desptes@ntiple of Bgl*aced i ndependently from one anot her
by Mg 0 and/ or QacHBE®hichRanRevbsutAdy {32 and at nost one
R2- adj acent R3 are together; R5denotes I, A -(CYY), -0Y,
-(CYY) n- NYY, (CYY),-Het3, -NY-COA, -CO NY-(CYY),-NYY, -0(CYY)n-He?,
=0, -SO0ZRNRYG - Yehdtbsitdeptiidentyd (PN -NNYY QT ; :
Ydenot egRH or A?feAdenot es 1-4 @‘é’ﬁme,awm"ch 1- E‘%%&A%%S%OA’
replaced by F and/or C; Het'denotes a saturated nonocyclic
het er oc aviipgkiRartalfo adrid A Shanelh jgh can
be rmnoyﬁ%'sxgi sutg%i tuted ba/) at &ngég%gnmé subst%ﬁgﬂgggg&gﬁ:@dﬁ?r om
t he Zfr oup of Haladisgent REawg fogsther;(Cyy) - NYY, Hal denotes F, O, Br or
| ; and 35ndenotes 0, 1, 2, 3 or 4; and/or physiologically acceptable
salts thereof. WD 2011/ 095196PCT/ EP2010/ 007743 - 21 - Most preferred
enbodi mERE s ar e deneEs Habpo(fnGE-8TY, FEPRDE-BIX Y( (GY Brdieth StYL ND,aGN] COD

in Table 1. STabke.fyyCNReIsNIsd AT BHARYR s(A)LA, MO Her, -0 YY)-NYY,
-O(CYY),-Het?, -NH-COOA, -NH-CO-NYY, -NH-COO-(CYY),-NYY,
30 -NH-COO-(CYY),-Het?, -NH-CO-NH-(CYY),-NYY, -NH-CO-NH(CYY),-Het*,
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(Exanmpl e Wwo)20P/0b5108 +++ MR activity (Exanple 35A) > 10 pitrikpiiopdlras
0.1-1 pM< 0.1 pM1 " 110 a lir F Quipoline control 2-(5-Chloro-2-
f 1 uor o- phenyl)-4- isoquinolin-4-yl- quinholine M384.84 2.94 385 + +
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~OCO-NH-(CYY),-NYY, -OCO-NH-(CYY),-Het?, CHO, COA, =S, =NY, =0,
Alk-OH, -CO-NY-(CYY),-NYY, -CO-NY-Het® or -SO,-Het*;

Y denotes H or A;

A denctes unbranched or branched alky! having 1-10 C atoms,
in which 1-7 H atoms can be replaced independently from one another by Hal
and/or in which one or two adjacent CH; groups can be replaced independently
of one another by a O, S, SO, SO,, a-CY=CY- group and/or
10 a -C=C- group;

Alk denotes unbranched alkylene, alkenyl or alkynyl having 2-5 C atoms,
in which 1-2 H atoms can be replaced independently from one another by R5
and/or in which 1-4 C atoms can be replaced independently from one another
15 by N, O and/or S;

Ar denotes a saturated, unsaturated or aromatic, mono- or bicyclic carbocycle
having 6-10 C atoms;

20 Het’ denotes a saturated or unsaturated, mono, bi- or tricyclic heterocycle having
2-19 C atoms and 1-5 N, O and/or S atoms;

Het? denotes a mono, bi- or tricyclic heteroaryl having 2-19 C atoms and 1-5 N, O
and/or S atoms;

25
Het® denotes a saturated, unsaturated or aromatic, mono-, bi- or tricyclic heterocycle
having 2-19 C atoms and 1-5 N, O and/or S atoms,
which can be substituted by at least one substituent selected from the group of
Hal, A, -(CYY),-OY, -(CYY)-NYY, SY, NO,, CN, COOY, -CO-NYY, -NY-COA, -
30 NY-SO.A, -SO-NYY, S(0).A, -NH-COOA, -NH-CO-NYY, CHO, COA, =S,
=NY, =0,
Hal denotes F, Cl, Bror|;
3 m denotes 0, 1 or 2; and

n denotes 0, 1, 2, 3or 4;
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in the meaning of the present invention, the compound is defined to include

, solvates, tautomers, enantiomers,
racemates and stereoisomers thereof, including mixtures thereof in all ratios.

. The
term “solvates” of the compounds is taken to mean adductions of inert solvent molecules
onto the compounds, which are formed owing to their mutual attractive force. Solvates are,

" for example, mono- or dihydrates or alkoxides.

Itis further known that chemical substances are converted in the body
into metabolites which may where appropriate likewise elicit the desired biological effect -
in some circumstances even in more pronounced form. Any biclogicaily active compound
that was converted in-vivo by metabolism from any of the compounds of the invention is a
metabolite within the scope of the invention. '

The compounds of the invention may be present in the form of their double bond isomers
as “pure” E or Z isomers, or in the form of mixtures of these double bond isomers, Where
possible, the compounds of the invention may be in the form of the tautomers, such as
keto-enol tautomers. All sterecisomers of the compounds of the invention are

- contemplated, either in a mixture or in pure or substantially pure form. The compounds of
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can exist in the form of their racemates, in the form of the pure enantiomers and/or
diastereomers or in the form of mixtures of these enantiomers and/or diastereomers. The
mixtures may have any desired mixing ratio of the stereoisomers. Thus, for example, the

5 compounds of the invention which have one or more centers of chirality and which occur as
racemates or as diastereomer mixtures can be fractionated by methods known per se into
their optical pure isomers, i.e. enantiomers or diastereomers. The separation of the
compounds of the invention can take place by column separation on chiral or nonchiral
phases or by recrystallization from an optionally optically active solvent or with use of an

10  optically active acid or base or by derivatization with an optically active reagent such as, for

example, an optically active alcohol, and subsequent elimination of the radical.

The invention also relates to the use of mixtures of the compounds according to the
invention, for example mixtures of two diastereomers, for example in the ratio 1:1, 1:2, 1:3,

15 1:4,1:5, 1:10, 1:100 or 1:1000. These are particularly preferably mixtures of sterecisomeric
compounds.

The nomenclature as used herein for defining compounds, especially the compounds
according to the invention, is in general based on the rules of the IUPAC-organization for

20 chemical compounds and especially organic compounds. The terms indicated for
explanation of the above compounds of the invention always, unless indicated otherwise in
the description or in the claims, have the foliowing meanings:

The term “unsubstituted” means that the corresponding radical, group or moiety has no

25  substituents. The term "substituted” means that the corresponding radical, group or moiety
has one or more substituents. Where a radical has a plurality of substituents, and a
selection of various substituents is specified, the substituents are selected independently of
one another and do not need to be identical. Even though a radical has a plurality of a
specific-designated substituent (e.g. YY) the expression of such substituent may differ from

30 each other (e.g. methyl and ethyl). It shall be understood accordingly that a multiple
substitution of any radical of the invention may involve identical or different radicals. Hence,
if individual radicals occur a number of times within a compound, the radicals adopt the
meanings indicated, independently of one another (e.g. R3 in formula (I1)).

35 The terms “alkyl” or "A” refer to acyclic saturated or unsaturated hydrocarbon radicals,
which may be branched or straight-chain and preferably have 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10

carbon atoms, i.e. C4-Cyp-alkanyls. Examples of suitable alkyl radicals are methyl, ethyi,
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f 1 uor o- phesiii isabtapyl (119 HPROr 81 Dditheyipropyl, 1-ethylpropyl, 1-ethyl-1-methylpropyl,
1-ethyl-2-methylpropyl, 1,1,2- or 1,2, 2-trimethylpropyl, n-butyl, isobutyl, sec-butyl, tert-butyl,
1-, 2- or 3-methylbutyl, 1,1-, 1,2, 1,3, 2,2-, 2,3- or 3,3-dimethylbutyl, 1- or 2-ethylbutyl,
n-pentyl, iso-pentyl, neo-pentyl, tert-pentyl, 1-, 2-, 3- or -methyl-pentyl, n-hexyl, 2-hexyl,
5 isohexyl, n-heptyl, n-octyl, n-nonyl, n-decyl, n-undecyl, n-dodecyl, n-tetradecyl,
n-hexadecyl, n-octadecyl, n-icosanyl, n-docosanyl.

Ina p;eferred embodiment of the invention, “A” denotes unbranched or branched aikyl
having 1-10 C atoms, in which 1-7 H atoms may be replaced by Hal and/or in which one or

10  two adjacent CH; groups can be replaced independently of one another by a O, S, SO,
S0,, a -CY=CY- group and/or a -C=C- group. A more preferred “A” denotes unbranched or
branched alkyl having 1-4 C atoms, in which 1-5 atoms may be replaced by F and/or Cl. A
C.4-alkyl radical is for example a methyl, ethyl, propyl, isopropyl, buty}, isobutyl, tert-butyl,
sec-butyl, tert-butyl, fluoromethyl, difluoromethyl, trifftuoromethy!, pentafluoroethyl, 1,1,1-

15 trifluoroethyi or bromomethyl, especially methyl, ethyl, propyl or triflucromethyl. Most
preferred is Cy_s-alkyl. It shall be understood that the respective denotation of “A” is
independently of one another in the radicals R5, Y and Het®.

The terms “cycloalkyl” or “cyc” for the purposes of this invention refers to saturated and

20  partially unsaturated non-aromatic cyclic hydrocarbon groups/radicals, having 1 to 3 rings,
that contain 3 to 20, preferably 3 to 12, more preferably 3 to 9 carbon atoms. The cycloalkyl
radical may also be part of a bi- or polycyclic system, where, for example, the cycloalkyl
radical is fused to an aryl, heteroaryl or heterocyclyl radical as defined herein by any
possible and desired ring member(s). The bonding to the compounds of the general

25  formula (I) can be effected via any possible ring member of the cycloalky! radical. Examples
of suitable cycloalkyl radicals are cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,

cycloheptyl, cyclooctyl, cyclodecyl, cyclohexenyl, cyclopentenyl and cyclooctadienyl.

In a preferred embodiment of the invention, “Cyc” denotes cycloalky! having 3-7 C atoms,
30  inwhich 1-4 H atoms may be replaced independently of one another by A, Hal and/or OY.
More preferred is Cs-Cs-cycloalkyl, in which one H atom may be replaced by A, Hal, OH or
OA. A highly preferred Cs-C-cycloalkyl radical is unsubstituted, i.e. cyclopentyl, cyclohexyl
or cycloheptyl. Moreover, the definition of “A” shall also comprise cycloalkyls and it is to be
applied mutatis mutandis to "Cyc”,
35
The term "Alk” refers to unbranched or branched alkylene, alkenyl or alkynyl having 1, 2, 3,
4, 5 or 6 C atoms, i.e. C4-Cg-alkylenes, C,-Cs-alkenyls and C,-Cs-alkynyls. Alkenyls have at
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least one C-C double bond and alkynyls at least one C-C triple bond. Alkynyls may
additionally have at least one C-C double bond. Example of suitable alkylene radicals are
methylene, ethylene, propylene, butylene, pentylene, hexylene, isopropylene, isobutylene,
sec-butylene, 1- 2- or 3-methyibutylene, 1,1-, 1,2- or 2,2-dimethylpropylene,

5  1-ethylpropylene, 1-, 2-, 3- or 4-methylpentylene, 1,1-, 1,2+, 1,3+, 2,2-, 2.3-or 3,3-dimethyl-
butylene, 1- or 2-ethylbutylene, 1-ethyl-1-methylpropylene, 1-ethyl-2-methylpropylene,
1,1,2- or 1,2,2-trimethylpropylene. Example of suitable alkenyls are allyl, vinyl, propenyl
(-CH2CH=CH,, -CH=CH-CHa; -C(=CH,)-CHjy), 1-, 2- or 3-butenyl, isobutenyl, 2-methyl-1- or
2-butenyl, 3-methyl-1-butenyl, 1,3-butadienyl, 2-methyl-1,3-butadieny!, 2,3-dimethyl-1,3-

10  butadienyl, 1-, 2-, 3- or 4-pentenyl and hexenyl. Example of suitable alkynyls are ethynyl,
propynyl (-CH,-C=CH; -C=C-CHs), 1-, 2- or 3-butynyl, pentynyl, hexynyl and or pent-3-en-
1-in-yl, particularly propynyl.

in a preferred embodiment of the invention, "Alk” denotes unbranched alkylene, alkenyl or
15 alkynyl having 2-56 C atoms, in which 1-2 H atoms may be replaced independently of one
another by R5 and/or in which 1-4 C atoms can be replaced independently from one
another by N, O andfor S. A more preferred “Alk” denotes unbranched alkylene having 3-4
C atoms, i.e. propylene or butylene, which can be monosubstituted by R5 and/or in which

1-2 C atoms may be replaced by independently from one another by N, O andfor S. Most
20  preferred is Cs-alkylene (-C=C-C=C-).

The term “aryl” or “carboaryl” for the purposes of this invention refers to a mono- or
polycyclic aromatic hydrocarbon systems having 3 to 14, preferably 4 to 10, more
preferably 5 to 8 carbon atoms, which can be optionally substituted. The term “aryl” also

25  includes systems in which the aromatic cycle is part of a bi- or polycyclic saturated, partially
unsaturated and/or aromatic system, such as where the aromatic cycle is fused to an “aryl”,
“cycloaltkyl”, “heteroaryl” or “heterocyclyl” group as defined herein via any desired and
possible ring member of the aryl radical. The bonding to the compounds of the general
formula (I) can be effected via any possiblé ring member of the aryl radical. Examples of

30 suitable "aryl” radicals are phenyl, biphenyl, naphthyl, 1-naphthyl, 2-naphthyl and
anthracenyl, but likewise in-danyi, indenyl or 1,2,3,4-tetrahydronaphthyl.

Preferred “carboaryls” of the invention are optionally substituted phenyl, naphthyl and

biphenyl, more preferably optionally substituted monocyclic carboaryl having 5-8 C atoms,
35 most preferably optionally substituted phenyl, and highly preferably optionally substituted

phenyl if defined in terms of R1 radical. The preferred carboaryls of the invention can be
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mono-, di- or trisubstituted by at least one substituent selected from the group of Y, Hal, CN
and OY.

The term “heteroaryl” for the purposes of this invention refers to a 3-20, preferably 3-8,
most preferably 5-, 6- or 7-membered mono- or polycyclic aromatic hydrocarbon radical
which comprises at least 1, where appropriate also 2, 3, 4 or 5 heteroatoms, preferably
nitrogen, oxygen and/or sulfur, where the heteroatoms are identical or different. The
number of nitrogen atoms is preferably 0, 1, 2, 3 or 4, and that of the oxygen and sulfur
atoms is independently 0 or 1. The term “heteroaryl” also includes systems in which the
aromatic cycle is part of a bi- or polycyclic saturated, partially unsaturated and/or aromatic
system, such as where the aromatic cycle is fused to an “aryl”, “cycloalkyl”, “heteroaryl” or
“heterocyclyl” group as defined herein via any desired and possible ring member of the
heteroaryl radical. The bonding to the compounds of the general formula (i) can be effected
via any possible ring member of the heteroary! radical. Examples of suitable “heteroaryl”
are pyrrolyl, thienyl, furyl, imidazolyl, thiazolyl, isothiazolyl, oxazolyl, oxadiazolyl, isoxazoiyl,
pyrazolyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, indolyl, quinolinyl, isoguinolinyl,
imidazolyl, triazolyl, triazinyl, tetrazolyl, phthalazinyl, indazolyl, indolizinyl, quinoxaliny|,

quinazolinyl, pteridinyl, carbazolyl, phenazinyl, phenoxazinyl, phenothiazinyl and acridiny!.

It is preferred that “heteroaryl” in the reaims of R1 radical represents a monocyclic
heteroaryl having 2-7 C atoms and 1 to 4 N, O and/or S atoms, which can be substituted by
at least one substituent selected from the group of Y, Hal, CN, and OY. it is also preferred
that “carboaryl” in the realms of R1 radical represents a monocyclic carboary! having 5-8 C
atoms, which can be monosubstituted by at least one substituent selected from the group
of Y, Hal, CN and OY. It is additionally preferred that R1 denotes Het'. Hence, the

aforementioned heteroaryl, carboaryl and Het' shall represent the preferred Markush group
for the radical R1.

In a more preferred embodiment of the invention, the R1 radical denotes pheny! or a
monocyclic 4-8 membered heteroaryl including 1-3 N atoms, each of which can be mono-,
di- or trisubstituted by at least one substituent selected from the group of A, Hal, CN and
OA. Herein, particular preference is given to the heteroaryls pyrroly!, imidazolyl, pyrazolyl,
pyridiny), pyrimidinyl, pyraziny), triazinyl or pyrazolyl, each of which can be substituted as
defined above. Subject to other substitutions, R1 denotes most preferably phenyl or
pyridin-2-, 3-, 4~ or 5-yl, each of which can be mono- di- or trisubstituted by at least one
substituent selected from the group of F, Cl, Br, CN, CH,, CF,, CN, OCH; or OCF;. It is
highly preferred that R1 is phenyl, pyridin-2-yl, 2-fluoro-phenyl, 4-fluoro-phenyl, 2-fluoro-5-
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fluoro-phenyl, 2,4,5-triffuoro-phenyl, 2-fluoro-5-chloro-phenyl, 2-fluoro-5-trifluoromethyi-
phenyl, 3-chloro-phenyl, 3-triflucromethyl-phenyl, 2-cyano-pheny! or 6-methyl-pyridin-2-yl.

It is preferred that “heteroaryl” in the realms of “Het® represents a mono-, di- or tricyclic
heteroaryl having 2-19 C atoms and 1-5 N, § and/or O atoms, which can be substituted by
R5. In a more preferred embodiment of the invention, Het? denotes an unsubstituted or
mono-, di- or trisubstituted, monocyclic heteroaryl having 2-5 C atoms and 1-3 N and/or ©
atoms, which can be substituted by R5. Het® denotes most preferably an unsubstituted or
mono- or disubstituted pyrazolyl, furanyl, triazolyl or pyridinyl.

The terms “heterocycle” or “heterocyclyl” for the purposes of this invention refers to a
mono- or polycyclic system of 3 to 20 ring atoms, preferably 3 to 14 ring atoms, more
preferably 3 to 10 ring atoms, comprising 2 to 19 carbon atoms and 1,2, 3,4 or 5
heteroatoms, which are identical or different, in particular nitrogen, oxygen and/or sulfur.
The cyclic system may be saturated or mono- or poly-unsaturated or aromatic. In the case
of a cyclic system consisting of at least two rings the rings may be fused or spiro or
otherwise connected. Such “heterocyclyl” radicals can be linked via any ring member. The
term “heterocyclyl” also includes systems in which the heterocycle is part of a bi- or
polycyclic saturated, partially unsaturated and/or aromatic system, such as where the
heterocycle is fused to an "aryl”, “cycloalky!”, “heteroaryl” or “heterocyclyl” group as defined
herein via any desired and possible ring member of the heterocyclyl radical. The bonding to
the compounds of the general formula (J) can be effected via any possible ring member of
the heterocyclyl radical. Examples of suitable saturated and unsaturated “heterocycly!”
radicals are pyrrolidinyl, thiapyrrolidinyl, piperidinyl, piperazinyl, oxapiperazinyl,
oxapiperidinyl, oxadiazolyl, tetrahydrofuryl, imidazolidinyl, thiazolidinyt, tetrahydropyranyl,
morpholinyl, tetrahydrothiophenyl, dihydropyranyl.

In an aspect of the invention, *Het'” denotes a saturated or unsaturated, mono-, bi- or
tricyclic heterocycle having 2-19 C atoms and 1-5 N, O and/or S atoms, which can be
substituted by at least one substituent selected from the group of Y, Hal, CN and OY if
defined in terms of R1 radical, or which can be substituted by R5 if defined in terms of R2
radical. in a preferred embodiment of the invention, Het' denotes an unsubstituted or
mono-, di- or trisubstituted, saturated or unsaturated, monocyclic heterocycle having 2-7 C
atoms and 1-4 N, O andfor S atoms, wherein the substitution is defined as above. In a
more preferred embodiment of the invention, Het' denotes an unsubstituted or mono-, di-or
trisubstituted, unsaturated monocyclic heterocycle having 2-6 C atoms and 1-3 N, O and/or
S atoms. In another preferred embodiment of the invention, Het' denotes an unsubstituted
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or mono- or disubstituted, unsaturated, bicyclic heterocycle having 7-9 C atoms and 1-2 N
and/or O atoms, which can be substituted by R5. it shall be understood that the respective
denotation of “Het" is independently of one another in the radicals R1 and R2.

It is preferred that “heterocycle” in the realms of “Het™ represents a saturated, unsaturated
or aromatic, mono-, bi- or tricyclic heterocycle having 2-19 C atoms and 1-5 N, S and/or ©
atoms, which can be substituted by at least one substituent selected from the group of Hal,
A, -(CYY),-OY, -(CYY)n-NYY, SY, NO,, CN, COOY, -CO-NYY, -NY-COA, -NY-SO,A, -SO,-
NYY, S(O)nA, -NH-COOA, -NH-CO-NYY, CHO, COA, =S, =NY and =0. it is more
preferred that Het® denotes a saturated monocyclic heterocycle having 2-7 C atoms and 1-
4 N, O and/or S atoms, which can be mono, di- or trisubstituted by at least one substituent
selected from the group of Hal, A, -(CYY),-QY, -(CYY),-NYY. In a most preferred
embidiment of the invention, Het® is a saturated monocyclic heterocycle having 3-6 C
atoms and 1-2 N and/or O atoms, which can be mono- or disubstituted by Hal or A. Highly
preferred are pyrrolidinyl, morpholinyl, piperidinyl, piperazinyl, which can be
monosubstituted by A.

In another embodiment of the invention, a *carbocycle”, including, but not limited to,
carboaryl, is defined as “Ar’, which denotes a saturated, unsaturated or aromatic, mono- or
bicyclic carbocycle having 3-10 C atoms, which can be substituted by R5. Examples of
suitable “Ar” radicals are phenyl, o-, m- or p-tolyi, o-, m- or p-ethylphenyl, o-, m- or
p-propyiphenyl, o-, m- or p-isopropylphenyl, o-, m- or p-{ert.-butylphenyl, o-, m- or
p-hydroxyphenyl, o-, m- or p-methoxyphenyi, o-, m- or p-ethoxyphenyl, o-, m- or p-fluoro-
phenyl, o-, m- or p-bromophenyl, o-, m- or p-chlorophenyl, o-, m- or p-sulfonamidophenyl,
o-, m- or p-(N-methyl-sulfonamido)phenyl, o-, m- or p-(N,N-dimethyl-sulfonamido)phenyl,
o0-, m- or p-(N-ethyl-N-methyl-sulfonamido)phenyl, o-, m- or p-(N,N-diethyl-sulfonamido)-
phenyl, particularly 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-difluorophenyl, 2,3- 2,4-, 2,5-, 2,6-, 3 .4-
or 3,5-dichlorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-dibromophenyl, 2,3.4-, 2,3,5-, 2,3,6-,
2,4,6- or 3,4,5-tfrichlorophenyl, 2,4,6-trimethoxyphenyl, 2-hydroxy-3,5-dichloropheny),
p-iodophenyl, 4-fluoro-3-chlorophenyl, 2-fluoro-4-bromophenyl, 2,5-difluoro-4-bromophenyl,
3-bromo-6-methoxyphenyl, 3-chloro-8-methoxyphenyl or 2,5-dimethyi-4-chlorophenyl.

In another preferred embodiment of the invention, the “Ar” radical denotes a saturated,
unsaturated or aromatic, mono- or bicyclic carbocycle having 6-10 C atoms, which can be
substituted by at least one substituent by R5. In a more preferred embodiment of the
invention, Ar denotes an unsubstituted or mono-, di- or trisubstituted, monocyclic carboaryl

having 5-8 C atoms, which can be substituted by R5. In a most preferred embodiment of



2- (4- Fl uoro- phenyl)-4-15-(1- 16 met hyl - 1H- pyrazol - 1.93 382 ++

+
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2011/ 095196PCT/ EP2010/ 007743 -24 - 17 H
pyrazol -4-y1)- pyridin-3-01-2-

1g NN 415- (1- Met hyl -1
the invention, Ar denotes phenyl, which can be monosubstituted by R5. Highly preferred is
phenyl.

The term “halogen”, “halogen atom”, “halogen substituent” or “Hal” for the purposes of this
invention refers to one or, where appropriate, a plurality of fluorine (F, fluoro), bromine (Br,
bromo), chlorine (CI, chloro) or iodine (I, iodo) atoms. The designations “dihalogen”,
“trihalogen” and “perhalogen” refer respectively to two, three and four substituents, where
each substituent can be selected independently from the group consisting of fluorine,
chlorine, bromine and iodine. "Halogen” preferably means a fluorine, chlorine or bromine
atom. Fluorine and chiorine are more preferred, when the halogens are substituted on an
alkyl (haloalkyl) or alkoxy group (e.g. CF; and CF;0).

It is a preferred embodiment of the invention that the heteroaryl sub-structure

W
Ws
W w

3? 5

denotes pyridinyl, pyrimidinyl, triazinyl or pyridazinyl, each of which
can be substituted by R3 and/or R4 in addition to R2. In addition, each nitrogen atom may
bear an oxygen atom resulting in an N-oxide derivative. N-oxides can be prepared
chemically or can be metabolites in vitro and in-vivo. Those skilled in the art may know
other N-heteroaryl rings that can also be active in the meaning of the invention. It goes
without saying that R3 and/or R4 are absent if W;, W3, Ws and/or Wy denote N. For the
sake of clarity, R3 is the substituent in position 1 if W, is CR3, R3 is the substituent in
position 3 if W3 is CR3, R4 is the substituent in position 5 if Ws is CR4, and R4 is the
substituent in position & if Ws is CR4.

The denotation of W, W3, W5 and Ws can be easily assigned by the skilled artisan to each
N-heteroaryl in the meaning of the invention. In a particular embodiment of the invention,
for example, W, and W; are independently from one another N or CR3 and/or W; and W,
are independently from one another N or CR4. [t is especially preferred that at most two of
W;, W;, W5 and W are CR3 and/or CR4, wherein CH shall be excluded. In a more
particutar embodiment of the invention, W, and W, are CR3, Ws is CH and/or Ws is N,
which most particularly corresponds to pyridin-3-yl substituted by R2.

It is a preferred embodiment of the R2 radical according to the present invention to be Ar or
Het?, each of which can be substituted by R5. in another preferred embodiment of the



(2,4,5-trifluoro- phenyl)- [1,8]naphthyridine 2.04 418 ++ + 18 N N
? NF  2-§y@bimss5- trifluoromethyl phenyl)-445-(1 - pCr/EP2010/007743
pi peridin-4-yl-1Hpyrazol -4-yl)- pyridi {'9-_3-y11- [ 1, 8] napht hyri di ne
di hydrochl oride 1.73 499 +++ +++ 19 - NN OF F 2-(2-Fluoro-5-
trifluoromethyl- phenyl)-4-(5-[1-(2- pyrrolidin-1-yl-
ethyl) - ﬂalzi%rﬁ’t)brnﬁlﬂ'@ R2 fadidel dR¥ibled] tBgsth¥rdith brie A4AcMRRAY bh dhASliated @ cRBihg
+++ +++
system, which can be unsubstituted or mono- or disubstituted by R5. Said ring system
particularly relates to an annellated alicyclic or heterocyclic ring system, which is more
particularly 5- or 6-membered, most particularly an annellated phenyl ring, each of which

5 can be substituted as defined above.

ltisa preferred embodiment of the R3 and R4 radical according to the present invention to
be independently from one another H, NHY, -NH-COY, A or OA, more preferably H, NHY

or -NH-COY.

10
It is a preferred embodiment according to the present invention that R5 denotes Hal, A,
-(CYY),-OY, -(CYY)r-NYY, (CYY)s-Het?, -NY-COA, -CO-NY-(CYY),-NYY, -O(CYY),-Het?,
=0, -S0-NYY, -O(CYY),-CO-NYY, -O(CYY),-NYY, (CYY),-NYY or COA, more preferably
Hai, A, -(CYY),-OY, -(CYY),-NYY or (CYY),-Het®,

15

Accordingly, the subject-matter of the invention relates to compounds of formula (1), in
which at least one of the aforementioned radicals has any meaning, particularly realize any
preferred embodiment, as described above. Radicals, which are not explicitly specified in
the context of any embodiment of formula (I), sub-formulae thereof or other radicals

20 thereto, shall be construed to represent any respective denotations according to formula (1)
as disclosed hereunder for solving the problem of the invention. That means, the
aforementioned radicals may adopt all designated meanings as each described in the prior
or following course of the present specification, irrespective of the context to be found,
including, but not limited to, any preferred embodiments, It shall be particularly understood

25 that any embodiment of a certain radical can be combined with any embodiment of one or
more other radicals.

In a more preferred embodiment of the present invention, hetaryl-[1,8]naphthyridine
derivatives of formula (ll) are provided,

30



N40 Fis C 2-(5-Chloro-2- fluoro-phenyl)-4-(2- phenyl-pyridin-4-

Yl )- 11, &ﬂimi’]ﬁ/@yf%dl ne M411.87 2.55 412 0 0 21 --. PC'N/E'PZOI'U}‘UO'?74§-
N O 2-(5-Chloro-2- fluoro-phenyl) -445:2 1-(2-pyrrolidin-1-

yl -ethyl)-1H pyrazol-4-y1J- pyridin-3-y1l)- [1, 8] naphthyridine 1.67
499 +++ ++4- 22 -N _ N N NO c, O[1, 8Thapht hyridi ne 2-(5-Chl oro-2-

(n

wherein
R1 denotes phenyl or a monocyclic heteroaryl having 3-5 C-atoms and 1-3 N
atoms, each of which can be mono-, di- or trisubstituted by at least one
5 substituent selected from the group of A, Hal, CN and OA;
R2 denotes phenyl, a monocyclic heteroaryl having 2-5 C atoms and 1-3 N and/or

O atoms, or an unsaturated bicyclic heterocycle having 7-9 C atoms and 1-2 N
and/or O atoms, each of which can be mono- or disubstituted by at least one

10 substituent selected from the group of Hal, A, -(CYY),-OY, -(CYY),-NYY,
(CYY)q-Het®, -NY-COA, -CO-NY-(CYY),-NYY, -O(CYY),-Het?, =0, -S0O,-NYY,
-O(CYY)n-CO-NYY, -O(CYY)s-NYY, {CYY).-NYY, COA;

R3 denotes independently from one another H, NHY or -NH-COY;
15

R2, R3 together also denote unbranched alkenyl having 3-4 C atoms, which can be

) monosubstituted by R5 and/or in which 1-2 C atoms can be replaced
independently from one another by N, O and/or S, under the provisa that R2
and at most one R2-adjacent R3 are together;

20 :

R5 denotes Hal, A, -(CYY),-0Y, -(CYY),~NYY, (CYY)y-Het?, -NY-COA,
-CO-NY-(CYY)-NYY, -O(CYY),-Het®, =0, -SO,-NYY, -O(CYY),-CO-NYY,
~O(CYY)-NYY, (CYY),-NYY or COA;

25 Y denotes Hor A;
A denotes 1-4 C atoms, in which 1-5 atoms may be replaced by F andfor CI:
Het® denotes a saturated monocyclic heterocycle having 3-6 C atoms and 1-2 N
30 and/or O atoms, which can be mono- or disubstituted by at least one
substituent selected from the group of Hal, A, -{(CYY),-OY, -(CYY),-NYY,
Hal denotes F, Cl, Bror |; and
35 n denotes 0, 1, 2, 3 0or 4;

and/or physiologically acceptable salts thereof.



fl uor o- phenyl) - 4[ 5-
1. 86 432 wot011/00198011/ 095196PCT/ EP2010/ 007743 - 25 -
CF. 2-(2-Fluoro-5- trifluoronethyl p_hgryl) -4-1511-(1-
nmet hyl - pi peridin-4- yl1)-1H pyrazol-4- yll-pyridin-3-yl}- (1
, 8] naphthyridine 1.72 533 +++ +++ 24 N . " 2-(2-Fl uoro-
phenyl)-4-(511-(2- pyrrolidin-1-yl- ethyl)-1H pyrazol -

(1-met hyl-1H pyrazol -4-yl)-1-oxy- pyridin-3-yl]-
28CTiEPDO10/004343

4-yit- p}(fgols(tjI bpégr}gdl %rﬁbé&im’e%%sngrg%ct%réo%p%gn&s' gf%o#}?ﬁag a)-ka;d#;r (I21)5as listed m

Table 1.

5 Table 1: Compounds of formulae (), (II)

No. Structure Name; HPLC | HPLC TRR TRR
Mass NS MS activity activity
R: [M+H] | (Example | (Example
[min] 36) 35A)
0 >10 pM
1-10 pM
++ 0.1-1 pM
+++ <0.1 uM
2-{5-Chloro-2-
fluoro-phenyl)-4-
1 isoquinolin-4-yl- 294 385 + +
quinoline
M 384.84
2-(5-Chloro-2-
fluoro-phenyl)-4-
2 isoquinolin-4-yi- 2.99 386 + +
[1,8]naphthyridine
M 385.83
4-|soquinclin4-yl-
2-(6-methyl-
3 pyridin-2-yl)- 178 34
[1,8]naphthyridine ° ’ 0
M 348.41
2-(5-Chloro-2-
fluoro-phenyl}-4-(5-
henyl-pyridin-3-
4 pheny y[;)_ 253 412 + ++
[1,8}naphthyridine
M 411.87




Cl NO 2-(5-Chloro-2- fluoro-phenyl)-4-(5- [1-(1-nmethyl-
pi peri di rwé-29y09361- pyrazol -4-yl1ll- pyridin-3-yl)- 11 PCI/EP2010/007743
, 8lnapht hyridine formate 1.61 499 26 LNt . N . Nisll
2- (2,5-Difluoro- phenyl)- 4--(511(2 pyrrolldln 1-yl -
et hyl)-1H pyrazol 4-yl | -pyridin-3-yl1}- ,8)naphthyridine 1.47 483 +++

+++ 27[7T --[N N. el NO [3-](4-{5- 12-(5- [oro-fZ-TTugro- phepyl)-
[1, 81n§pht hyri - 4- yl kpyridi n- 3- é(ilf;—ﬁnetﬁ%r azol -1-y1)-
propyl Fdi mgt hy pyridin-2-yl)-4-(5-

henyi-pyridin-3-
P y;;)y_ 2.18 375 ++ +

[1,8Inaphthyridine
M 374.45

2-{5-Chloro-2-
fluoro-phenyl)-4-(5-
phenyl-pyridin-3- 290 411 + 0
yh-quinoline

M 410.88

2-(5-Chloro-2-
fluoro-phenyl)-4-[5-
(1-methyl-1H-
pyrazol-4-yl)-
pyridin-3-yl]-
[1,8]naphthyridine

2,09 4186 44 ++

2~(2-Fluoro-5-
trifluoromethyl-
phenyh-4-[5-(1-
methy-1H-pyrazol-
4-yl)-pyridin-3-yi]-
[1,8]naphthyridine

217 450 +++ +

2-(3-Chloro-
phenyl)-4-[5-(1-
methyk1H-pyrazol- 2.08 398 ++ +
4-yh)-pyridin-3-yl]-
[1,8]naphthyridine

4-[5-(1-Methyl-1H-
pyrazol-4-yl)-
pyridin-3-yi]-2-(6-
methyl-pyridin-2-
yl)-
[1,8]naphthyridine

10 1.68 379 ++ +




amne 1.64 487 +++ +++ 28 N/ - . N. ci Ns F 2-(5-Chl oro-2-

f 1 uor o- phwoyd)rvds(o6- [ 1- (2-norpholin-4- yl-ethyl)-1H pyceiaeboibroybls
pyddi n-3-yl1)- [1, 8] naphthyridine 1.66 515 +++ +++ WO

2011/ 095196PCT/ EP2010/ 007743 - 26 - 2 P- N? NGO 2-(2-Fl uoro-
phenyl) 415- (1- piperidin-4-y1l-11-1- pyrazol-4-yl)- pyridin-3-yll-

[ 1, 8] napht AyTi di neydl hydrochl orff dé 1.52 45T F++F

2-(5-Chloro-2-
fluoro-phenyl)4-[5-
(1-piperidin-4-yi-
1H-pyrazol-4-yl)- 1.65 485 +++ +++
pyridin-3-yl}-
[1.8]naphthyridine
F dihydrochloride

11

8]

2-(5-Chloro-2-
fluoro-phenyl)-4-(6-
phenyl-pyridin-2- 273 412 0 0
yi)-
{1,8]naphthyridine

12

3-[2-(5-Chloro-2-
fluoro-phenyl)-
[1,8]naphthyridin-4-
yi]-5-(1-piperidin4- 1.35 500 o +++
yl-1H-pyrazol-4-yl)-
pyridin-2-ylamine
dihydrochloride

13

4-{5-(1-Methyl-1H-
pyrazol-4-yl)-
pyridin-3-yl]-2-(3-
trifluoromethyl-
phenyl)-
[1,8]naphthyridine

14 217 432 ++ +

2-(2-Fluoro-
phenyl)-4-[5-(1-
methyl-1H-pyrazol- | 1.90 382 +++ ++
4-yl)-pyridin-3-yi]-
[1.8]naphthyridine

15

2-(4-Fluoro-
phenyl}-4-[5-(1-
methyb1H-pyrazol- | 1.93 382 ++ +
4-yl)-pyridin-3-yl]-
[1.8]naphthyridine

16




+++ 30 - N, N. ...."" N- 2-(2-Fluoro- phenyl)-4-(541-(1-

met hyl - piwerotigsés yl1) - L1H pyra2ol-4- yl kpyridin-3- yl} PCI/EP2010/007743
, 8lnapht hyridine 1.37 465 +++ +++ 31 - -. 14 Ni2 N-. N a

512- (5-Chloro-2- fluoro-phenyl)- [1 Anapht hyri di n- 4-

y11-3-(1-nmethyl-11-1- pyrazol-4-yl)- pyridin-2-ylamne 1.56 431 + O
32 U [T\ Z

4-[5-(1-Methyl-1H-
pyrazol-4-yl)-
pyridin-3-yl]-2-
(2,4,5-trifluoro-
phenyi)-
{1,8]naphthyridine

17 2.04 418 ++ +

2-(2-Fluoro-5-
trifluoromethyl-
phenyl}-4-[5-(1-
piperidin-4-yl-1H-
pyrazol-4-yl)-
pyridin-3-yi}-
[1,8]naphthyridine
dihydrochleride

18 1.73 499 +++ +++

2-(2-Fluoro-5-
trifluoromethyl-
phenyl)-4-{5-{1-(2-
pyrrolidin-1-yl- 1.74 533 b +++
ethyl)-1H-pyrazoi-
A 4-yll-pyridin-3-yl}-
[1,8]naphthyridine

19

2-(5-Chloro-2-
fiuoro-phenyl)-4-(2-
phenyl-pyridin-4-
¥l)-
[1,8]naphthyridine
M411.87

20 2.55 412 0 0

2-(5-Chiloro-2-
fluoro-phenyl}-4-{5-
[1-(2-pyrrolidin-1-
yl-ethyl)-1H- 1.67 499 4+ +++
pyrazol-4-yi]-
pyridin-3-yl}-
[1,8]naphthyridine

21

2-(5-Chloro-2-
fluoro-phenyl)-4-[5-
(1-methyl-1H-
pyrazol-4-yl)-1-oxy-
pyridin-3-yl}-
[1,8]naphthyridine

22 1.86 432 + +




i Th\z-z/ L

[ 3, 31bi pywodbnycbstys Y1) -
40 N Nci O 2-(5-Chloro-2- fluoro-phe
phenyl) - pyridin-3- YlI-

- NCF N111 F 2-(2-Fluoro-5- trifluoronethyl-

nor pho
[1,81n

2-(5-Chl oro-2- fluoro-phenyl)-4-
[ 1, 8] napht hyridine 1.66 497 ++#ctkris1odd7iN
] (4- pi perazin-1-yl -
[ 1, 8lnapht hyrTdine 1.66 496 ++4- +++ 34 N/
phenyl)-4-(511-( 2-

)-415-

(6'-piperazin-l-yl-

in-4
hpht h

23

_y|_

ethyl ) -1IHpyraz

0
il

ol Z-yTTI-pyTri di

YLJN@e”'l' 66349 ++H +2(2-Fluoro-5-

trifluorornethyl-
phenyh-4-{5-[1-(1-
methyl-piperidin-4-
yl)}-1H-pyrazol-4-
yll-pyridin-3-yl}-
(1,8]naphthyridine

A-3-y

1.72

)_

533

+++

4+

24

2-(2-Fluoro-
phenyl)-4-{5-[1-(2-
pyrrolidin-1-yl-
ethyl)-1H-pyrazol-
4-yil-pyridin-3-yl}-
{1,8]naphthyridine

1.51

465

+++

+++

25

2-(5-Chloro-2-
fluore-phenyl)-4-{5-
[1-(1-methyl-
piperidin-4-yl)-1H-
pyrazol-4-yl]-
pyridin-3-yI}-
[1,8]naphthyridine
formate

1.61

499

4+

+++

26

2-(2,5-Difluoro-
phenyl)-4-{5-[1-(2-

pyrrofidin-1-y!-
ethyl)-1H-pyrazol-
4-yl]-pyridin-3-yi}-
[1,8Inaphihyridine

1.47

483

+++

+++

27

[3-(4-{5-[2~(5~
Chloro-2-fluoro-
phenyl)-
[1,8]naphthyridin-4-
yl]-pyridin-3-yl}-
pyrazol-1-yl}-
propyl]-dimethyi-
amine

1.64

487

+++

+++

28

2-(5-Chloro-2-
fluoro-phenyl)-4-5-
[1-(2-morpholin-4-
yl-ethyl}-1H-
pyrazol-4-yl]-
pyridin-3-yi}-
[1,8]naphthyridine

1.66

515

F4+

o




WO 2011/ 095196 PCT/ EP2010/ 007743 - 27 - 35 --- NF NN

2- (2, 5- Diwbuorwpbpeyl) - 4- {511- (1- net hyl - pi peridin-4-  pCT/EP2010/007743

yl)-11-1-pyrazol -4- yll-pyridin-3-yl}-,41, 8] naphthyridine 1.42 483

+++ +++ 36 2-/ 2-(5-Chloro-2- quoro phenyl)-4- [6' -(4-nethyl-

pi perazin-1- yl) 13, 31bi pyridinyl-5- Y11- 11, 8lnaphthyridine 1.55 511
. NN, -

+++ ++f 37 CE. 2-(445-12](2Z- Fljuoro-3-
trifluoro napB{Hyivordi n- 4- y1] -pyridijn- 3-y1}
pyrazol - 1- !?her_lv.|)-4-[5*(1-
piperidin-4-yl-1H-
pyrazol-4-yl)- 1.62 451 +++ 4
pyridin-3-yi}-
[1,8]naphthyridine
dihydrochloride

2-{2-Fluoro-
phenyl)-4-4{5-[1-(1-
methylk-piperidin-4-
yl)-1H-pyrazol-4-
yl]-pyridin-3-yl}-
[1,8Inaphthyridine

30 1.37 465 +++ +++

5-[2-(5-Chloro-2-
fluoro-phenyt)-
{1,8naphthyridin-4-
yII-3-(1-methyl-1H-
pyrazol-4-yl)-
pyridin-2-ylamine

31 1.56 431 + 0

2-(5-Chloro-2-
fluoro-phenyl)-4-
(6'-piperazin-1-yi-
(3.3bipyridiny}-5-
y)-
[1,8]naphthyridine

32 1.66 497 +++ ++

2-(5-Chloro-2-
fluoro-phenyl)-4-[5-
(4-piperazin-1-yl-
phenyl)-pyridin-3-
yll-
[1,8]naphthyridine

33 1.66 456 +++ +++

2-(2-Fluoro-5-

trifluoromethyl-
phenyl}-4-{5-[1-(2-

morpholin-4-yl- 1.66 549 +++ ++
ethyl}-1H-pyrazol-
4-yi]-pyridin-3-yi}-
[1,8]naphthyridine

34




1.97 480 +++ ++ 38 7-1 2-(5-Chloro-2- fluoro-phenyl)-4-{5-

[ 4- (4- metwipl2e11piop@s azi n- 1-y1l) - phenyl | -pyridin-3- A PCT/EP2010/007743
[1, 8] napht hyridine 1.68 510 +++ +++ 39, HOMNP-- , NN a io
2-(4-(5-[2-(5- Chloro-2-fluoro- phenyl)- [1,8lnaphthyridin-4-

yl kpyridi n-3-y1}- pyrazol-1-y1)- ethanol 1.88 446 +++ 40 HON N s

2- (4-{p42-(2- ELuor@gphenyl)- [[1, 8] naphthyri@in-4="TyTT-pyfridi n-3fy1}f-
razol-1-yi1) 4/ e :
by y )'”C}h 2-(2,5-Difluoro-
phenyl}-4-{5-[1-(1-
methyl-piperidin-4-
yl}-1H-pyrazol-4-
yll-pyridin-3-yl}-
[1,8]naphthyridine

35 1.42 483 +++ N

2-(5-Chlaro-2-
fluoro-phenyl}-4-
[6'-(4-methyl-
piperazin-1-yl)- 1.85 511 it +++
[3,3bipyridinyi-5-
yh-
[1,8]naphthyridine

36

2-(4{5-12-(2-
Fluoro-5-
trifluoromethyl-
phenyl)-

[1,8]naphthyridin4- | V87 | 480 T **
yl]-pyridin-3-yl}-
pyrazol-1-yl}-
ethano!

37

2-(5-Chloro-2-
fiuoro-phenyl)-4-{5-
[4-(4-methyl-
piperazin-1-yl)- 1.68 510 +++ +++
phenyl}-pyridin-3-
ylt-
[1,8]naphthyridine

38

2-(4-{5-12-(5-
Chloro-2-flucro-
phenyl)-
[1,8lnaphthyridin4- | 1.88 446 +++
yi}-pyridin-3-yl}-
pyrazok-1-yl)-
ethanol

39

2-(4-{5-[2-(2-
Fluoro-phenyl)-
[1,8Inaphthyridin-4-
yil-pyridin-3-yl}-
pyrazol-1-yi)-
ethanol

40 1.70 412 +4




1.70 412 ++ WD 2011/095196PCT/ EP2010/007743 - 28 - 41 .N

NNO4- y1] -Worzetii9s®sy1} - 2- (2- Fl uoro- phenyl) - 445-[ 1- ( 2- PCT/EP2010/007743
mor phol i n-4-yl - ethyl)-11-1-pyrazol - [3g8] naphthyridine 1.47 481 ++
42 f-MN pr. ii -- N. .ci NNrsi FIr 2-%5-Ch|oro-2-

fl uoro- phenyl) -445- [1-(2-norpholin-4- yl-ethyl)-1H

[1,2,3)tri aZC}:L-\4-y1]’;\I pyridin-3tyl}- [1,8Inaghthyrijdi ne 1 50 516 ++
43 , N ...}
2-(2-Fluoro-
phenyl)-4-{5-[1-(2-
morpholin-4-yl-

ethyl)-1H-pyrazol-
4-yl]-pyridin-3-yl}-
[1,8]naphthyridine

a1 1.47 481 ++

2-(5-Chiloro-2-
fluoro-phenyl)-4-{5-
[1-{2-morpholin-4-
yl-ethyl)-1H- 1.50 516 ++
[1.2,3)triazol-4-yl}-

pyridin-3-yl}-
[1,8]naphthyridine

42

2-(5-Chloro-2-
fluoro-phenyl)-4-{6-
[1-(2-pyrrolidin-1-~
yl-ethyl)-1H- 1.52 500
pyrazol-4-yl}-
pyrazin-2-yl}-
[1,8]naphthyridine

43

2-(5-Chloro-2-
fluoro-phenyh)-4-(5-
{1{1-(2-methoxy-
ethyl)-pipetidin-4- 1.65 543 +++ +++
yl-1H-pyrazol-4-
yI:pyridin-3-yl)-
[1.8)naphthyridine

44

2-[4-(4-{5-{2-(5-
Chloro-2-fluoro-
phenyl}- .
[1,8)naphthyrdin-4-
ylj-pyridin-3-yl}-
pyrazol-1-yl}-
piperidin-1-yl]-
ethanol

45 1.60 529 +++ IR

2-(5-Chloro-2-
fluoro-phenyl)-4-{5-
[1(1-ethyl-
piperidin-4-yl}-1H- 2.00 513 +++ +++
pyrazol-4-yl)-
pyridin-3-yi}-
{1,8Inaphthyridine

46




NNi s 2-(5-Chloro-2- fluoro-phenyl)-446- [1-(2-pyrrolidin-1-

yl - et hyl )woMeipgs@gol - 4-yl i - pyrazin-2-yl}- [1 181napht byddire@odends
500 44 ' . NN.--C 40 2- (5-Cnhl oros,2- fluoro-phenyl)-4-(5- (1 41
- (2- et hoxyet hyl ) pi peri di n-4- y11-1H pyrazol -4- yll-pyridin-3-yl1)- [1
, 8] naphthyridine 1.65 543 +++ +++ 45 N .. a N NAO F 244-(4-{5-[2-(5-

Chlorof2-fljuoro: n phenyl) - .| [1, 8] napht hy@d i n- 4-
yl']l-pytidi ﬂ-3n@‘“ 7ol - 1-y1) - 2q perueton- 1-yl | - jethangl 1.60 529
+++ ++f 46 | - phenyl)-4-[5-(1-

47 piperidin-4-yl-tH-
pyrazol-4-yl)-

F pyridin-3-yl]-
[1,8]naphthyridine

1.54 489 +++ +++

2-(2,5-Difluoro-
pheny!l)-4-{5-[1-(3-
morpholin-4-yl-
propyl)-1H-pyrazol-
4-yil-pyridin-3-yi}-
{1,8Inaphthyridine

48 1.51 513 ++ -+

4-{5-[1-(1-Methyi-
piperidin-4-yl)-1H-
pyrazol-4-ylj-
pyridin-3-yl}-2-(6- 1.31 462 4+ +++
methyl-pyridin-2-
yi)-
[1,8Inaphthyridine

49

2-(2,5-Difluoro-
phenyl)-4-(5-{1-[1-
(2-methoxy-ethyl)-
piperidin4-yl-1H- | 1.61 527 i+ +4+
pyrazol-4-yf}-
pyridin-3-yl)-
[1,8Inaphthyridine

50

_ C},N' P 2-(5-Chloro-2-
SN fluoro-phenyl)-4-{6-
N # [1-(1-methyl-
1 piperidin4-y)-1H- | 1.57 | 500 it P
i ol pyrazol-4-yl}-
NN pyrazin-2-yi}-
F [1,8]naphthyridine

2~(2-Fluoro-
phenyl}-4-(5-{1-[1-
(2-methoxy-ethyl)-
piperidin-4-yf]-1H- 1.55 509 +++ +++

pyrazol-4-yl}-

pyridin-3-yl)-
[1,8]naphthyridine

52




NNAO F 2-(5-Chloro-2- fluoro-phenyl)-4-(5- [1 -(1-ethyl-

pi peri di iwo-2911y093t46 pyrazol -4-y1]- pyridin-3-yl}- [1, 8l raprhoinodizme
2.00 513 +++ +++ WO 2011/095196PCT/ EE2010/ 007743 - 29 - 47 1-10 ., -
-- NNOpyridin-3-yl1- 2-(2,5-Difluoro- phenyl)-415-(1-

pi peridin-4-y1-1H pyrazol-4-y1)- [1,81lnaphthyrid ins 1.54 469 +++
++.1- 8 U\ \ Z\- m 1 (--25 2-(2,5-D flfuor opAenyI)-4-{5-0 (3~
nor phol i n- 4-§APrapy ([ azo] 424A-{4-{pya-{2ei - 3- yr }i-
[ 1, 8] ngapht hyri di né 1' 51 +++4 +iFluag-pheml)-
[1,8]naphthyridin-4-
53 yll-pyridin-3-yl}- 1.47 495 ++4+ +++
pyrazol-1-yl}-
piperidin-1-yl}-
ethanol

-_Nf"'\N_(\ i 2-(2-Fluoro-
S NTTON phenyl)-4-{5-{5-(4-
methyl-piperazin-1-
yl}- 1.43 468 +t+ +
[1,2,4]oxadiazol-3-
N7 N yll-pyridin-3-yl}-
E [1,8jnaphthyridine

54

2-(2-Fluoro-
phenyl)-4-{5-[1-(1-
methyl-piperidin-4-
yl)-1H- 1.36 466 +++ F++
(1,2, 3}triazol-4-yl}- .
pyridin-3-yl}-
[1.8]naphthyridine

55

2-(5-Chloro-2-
fluoro-phenyi)-4-{5-
[5-(4-rnethyl-
piperazin-1-yl)- 1.55 502 +++ ++
[1,2,4]oxadiazol-3-
ylI}-pyridin-3-yl}-
[1,8]naphthyridine

56

2-(5-Chloro-2-
fluoro-phenyl)-4-{5-

[1-(1-methyl-
piperidin-4-yl)-1H- 1.47 500 +++ 4+
[1.2,3]triazo}-4-yI}-

pyridin-3-yl}-
{1,8lnaphthyridine

57

2-(5-Chlorg-2-
fluoro-phenyl}-4-{5-
[1-(1-methyl-
pyrrolidin-3-yl)-1H- 1.51 485 +++ +44
pyrazol-4-yl}-
pyridin-3-yl}-
[1,8]naphthyridine

58




NN / 4-051141- Met hyl - piperidin-4-yl)-1H pyrazol-4-y1l-

pyri di n- 3W@I2ptinsé®é net hyl - pyridin-2- Yl)- [1, 8] napht hypCuiereo1do8t43
462 +++ +++ 50 pc. -- -- NN* F 2-(23p-Di fluoro- phenyl)-4-(5-(111-
(2-nmet hoxy-ethy9- pipe ridi n-4-y Il-1H pyrazol-4-yl)-

pyridin-3-y1)- [1, 8] naphthyridine 1.61 527 +++ +++ 51 - N-,-* NNs Cl
FW 27(5-Chlgro-2-nfluoro-phenyl)-4-(6- [1-(1-nethyl-

pi peri ? n- 4t yl X}Hﬂ NoI -4-yll - zqy_q:@,g,ion- 2-yl)- [{1, 81napht hyri di ne
1.57 phenyl)-4-{5-[1-(1-

methyl-pyrrolidin-3-
y)-1H-pyrazoi-4-
yi-pyridin-3-yl}-
[*,8]naphthyridine

59 1.39 451 +++ +++

2-(2-Fluoro-
phenyl)-4-{5-{5-(1-
methyl-piperidin-4-
yl}- 1.46 467 ++
[1,2,4]oxadiazol-3~
yl)-pyridin-3-yl}-
[1.8Inaphthyridine

60

2-(5-Chioro-2-
fluoro-phenyl)-4-{5-
{5-(1-methyl-
piperidin-4-yl)- 1.56 501 +++ ++
[1,2,4]oxadiazol-3-
yl}-pyridin-3-yl}-
{1,8]naphthyridine

61

2-(2,5-Difluoro-
phenyh-4-{6-[1-(1-
methykpiperidin-4-
yl}-1H-pyrazol-4-
yil-pyrazin-2-yi}-
[1,8]naphthyridine

62 1.52 484 +++ 4

4-{5-[1-(1-Methyl-
piperidin-4-yh)-1H-
pyrazol-4-yl]-
pyridin-3-yi}-2-
phenyl-
[1,8]naphthyridine

63 147 | 447 ot i

2-{2-Filuoro-
phenyl)-4-{5-[1-
((R)-1-methyl- .
pyrrolidin-3-yl}-1H-~ 1.36 451 Fi+ -
pyrazol-4-yl]-
pyridin-3-yl}-
(1,8]naphthyridine

64

2-(5-Chloro-2-
fluoro-phenyl)-4-{5-
[1-((R)-1-methy!-
pyrrolidin-3-yl}-1H- 1.55 485 +++ +++
pyrazol-4-yij-
pyridin-3-yl}-
[1,8Inaphthyridine

65




500 +++ +++ 52 \ o . .is NNF WI| 2-(2-Fluoro- pheny9-4-(5-(111 -
(2- met hoXyO0e0Hy195196i peri di n-4-y1] - 1H pyrazol -4-y1)- pyPCHIER2BH07)743
[ 1, 8] napht hyri di ne 1.55 509 +++ +++ W 2011/ 095196PCT/ EP2010/ 007743
- 30 - 53 N N. F 244-(4-(542-(2- Fluoro-phenyl)- [1
8]naphthyr|d|n 4- yll-pyridin-3-yl)- pyrazol-1-y1)- plperldln 1-y1] -

ethano 7 495 + +++ 54 O-N-N\ _/N4AN" | -....| -- NIc O

2-(2-Fluoro-
phenyl)-4-[5-(1-
methyl-1H-pyrazol- 2.33 382 +
3-yl)-pyridin-3-yl]-
[1,8lnaphthyridine

66

2-(2-Fluoro-
phenyl)-4-[5-(2-
methyl-2H-pyrazol- 2.33 382 +
3-yl)-pyridin-3-yl]-
[1,8]naphthyridine

67

2-(5-Chloro-2-
fluoro-phenyl)-4-{5-
[1-((S)-1-methyi-
pyrrolidin-3-yl)-1H- 1.59 485 +++ ++4+
pyrazol-4-yl]-
pyridin-3-yl}-
[1,8]naphthyridine

68

2-(2-Fluoro-
phenyl)-4-{5-[1-
{(S)-1-methyl-
pyrrolidin-3-yl)-1H- 1.36 451 +++ +4+
pyrazol-4-yi}-
pyridin-3-yl}-
[1,8]naphthyridine

69

2-(2-Flucro-
phenyl)-4-{5-[4-(4-
methylpiperazin-1-
yh-pyrimidin-2-yl)-

pyridin-3-yl}-
[1,8]naphthyridine

70 1.47 478 ++

2-(2-Fluoro-
phenyl}-4-{5-(4-
piperazin-1-yl-
pyrimidin-2-yl}-
pyridin-3-yl}-
[1,8]naphthyridine

71 1.52 464 T +




2- (2- Fluoro- phenyl)-4-(545-(4- nethyl-piperazin-1- YD

[ 1, 2, 4] oxs@izamelos®e yl | -pyridin-3-yl)- [1 , 8l napht hyri deo®/ER2018/0668
+++ + 55 P=N-.. N Nis F 2-(2-Fluoro-_gphenyl)-4-(5-[1-(1-

nmet hyl -pi peridin-4- yl)-1H [1 ,2,3)triazol-4-y1)- pyridin-3-yl)- [1
, 8] napht hyridine 1.36 466 +++ +++ 56 O-N NIl Iscis O 2-(5-Chloro-2-

f1 uor of phenyl) - 4- (5 NH,5- (4- et hyI - piperazin{I-yT)-Im
ErJlr,JrZ,JrleLg)?(aq h%—}z’-m&éro-sj mapht hyjri di ng 1.55 5p2
. phenyl)-
{1,8Inaphthyridin-4-
vyl
[2,7]naphthyridin-1-
ylamine

72 1.40 368 T F+

4-[2~(2,5-Diflucro-
phenyl)-
[1,8]naphthyridin-4-
yll-
[2,7)naphthyridin-1-
ylamine

73 1.47 386 4+ ++4

N-{4-[2-(2-Fluoro-
phenyl)-
[1,8Inaphthyridin-4-
yl)-
[2,7]naphthyridin-1-
yl}-acetamide

74 1.64 369 ++ +

2-(2-Fluoro-
phenyl}-4-
[2,7Inaphthyridin-4-
yl-
[1,8]naphthyridine

75

5-[2-(2-Fluoro-
phenyl)-
{1,8]naphthyridin-4-
yll-
[2,7)naphthyridin-1-
ylamine

76

2-(2-Fluoro-
phenyh)-44{5-[1-(2-
pyrazol-1-yl-ethyl)-
1H-pyrazol-4-yl]- 1.89 482 5 +

pyridin-3-yl}-
[1,8]naphthyridine

M 46156

I




2-(5-Chloro-2- fluoro-phenyl)-4-(5- [1-(1-nethyl- piperidin-4-yl)-1H
[1, 2, 3] t rvezoit/tdswi] - pyridin-3-yl1l)- [1, 8] napht hyri di neptTAP2610007743+
+++ 58 . . NNis O F lir 2-(5-Chloro-2s4fluoro-phenyl)-4-{5-
[1-(1-methyl - pyrrolidin-3-yl)-1H pyrazol-4-yl11- pyridin-3-yl)-

[1, 8] naphthyridine 1.51 485 WD 2011/ 095196PCT/ EP2010/ 007743 -31 -

59 ?. NNEl p| 2- (2nFl uor o- phenyl) - 4-{ met hy) | pyrro|1din-3
y1) - 1141- pyf azBis~¢#~y 13- pyri di n ?ﬁlpiizjl‘lorm napht hyjri di ne| 1. 39 451
T4+ 4414 60 0--NO

{1,B]naphthyridin-4-

78 yll-pyridin-3-yl}- 1.89 457 - +
benzene-

sulfonamide
F M 456.5

2-(2-Fluoro-
phenyh)-4-(5-
pyrazol-1-yl-
pyridin-3-yl)- 2.08 368 ++ +
[1,8]naphthyridine

M 367.4

79

2-(2-Fluoro-
phenyl)-4-{5-(1H-

pyrazolo[3,4-
blpyridin-5-y)- | 187 | 419 + r+

pytidin-3-yl}-
[1,8]naphthyridine

M 4184

80

2-(2-Fluoro-
phenyl}-4-[6-(6-
piperazin-1-y;-

|
81 N~ pyridin-3-yl)- 1.56 464 e+ ++
PN pyrazin-2-yl]-
ol [1,8]naphthyridine
N N
E M 463.5

N.__N 2-(2-Fluoro-
I phenyl)-4-{6-[6-(4-
[N methyl-piperazin-1-
y!)-pyridin-3-yl]- 1.50 478 4t -+
pyrazin-2-yl}-
| (1,8]naphthyridine

NTON M 4775

82

2-{(4-{6-12-(2-
Fluoro-phenyl)-
[1,8]naphthyridin-4-
yll-pyrazin-2-yi}- 1.78 413 +++ +
pyrazol-1-yi)-
ethanol

M412.4

83




. NNOyl kpyri di n-3-y1}- 2-(2-Fluoro- phenyl)-4-(545-0 -
met hyl - piwerndigshe YO [ 1, 2, 41oxadi azol - 3- [ 1, 8] napht hydadipreoidiodG43
467 ++ 61 o-N . Cl NNSO 2-(5-Chlorgg2- fluoro-phenyl)4-(5-

[5-(1-nmethyl - piperidin-4-yl)- [1,2, 41oxadi azol - 3- y1}-pyridin-3-y1)-
(1, 8lnaphthyridine 1.56 501 -F++ ++ 62 1 -N N ?

NNi p[ 1
nmet hyl ;
+++ 63

81n4

84

P

pht hyri di ne
ridin-4- yl
..-.. . N

4
! -,

N
Lz

=
N/
F

=
N/

2-(@15-

pyra
-{5-

Di Tl uor opheny
zol -4- 01-pyr g
[ AEF4-(fBrIRy3--
Flucro-phenyl)-
[1,8]naphthyridin-4-
yl}-pyridin-3-yl}-
pyrazol-1-yl)-but-2-
en-1-of

M 437.5

-2
\ZI n- 2-

1.79

TI-( 1=
y1}- 11

438

.52 484

4+

+++

++

85

2-(2-Fluoro-
phenyl}-4-{6-[1-(1-
methyi-piperidin-4-
yl}-1H-pyrazol-4-
yi}pyrazin-2-yi}-
[1,8]naphthyridine

M 465.5

1.51

466

+++

++

86

2-{2-Fluoro-
phenyl)-4-(5{1-[3-
(4-methyl-
piperazin-1-yl)-
propyl}-1H-pyrazol-
4-yl}-pyridin-3-yl)-
{1.8]naphthyridine

M 507.6

1.47

508

+4++

++

87

2-(2-Fluorg-
phenyl}-4{5-{1-(3-
morpholin-4-yl-
propyl}-1H-pyrazol-
4-yl]-pyridin-3-yl}-
[1.8]naphthyridine

M 4846

1.44

495

+++

++

88

3-(4{5-[2-(2,5-
Difluore-phenyl)-
[1,8}naphthyridin-4-
yl]-pyridin-3-yl}-
pyrazol-1-yl}-
propane-1,2-diol

M 459.5

1.70

460

+++




pi peridin-4-yl1)-1H pyrazol -4-y1F pyridin-3-yl)-2- phenyl -
(1, 8j naphwbynidionmel. 47 447 +++ ++ 64 .

NN --/ 40 2-(2- PCu®Pres10/007743

phenyl)-4-(5-[1- ((R)-1-nethyl- pyrrol idin-3-yl)-1H pyrazol-4-yll-

pyridin-3-y

2- (5-Chl oro-2- fluoro-phenyl)-4-{5-

1) -

(1, 81lnapht hyridi ne 1. 36

451 +++ +++ 65 _ --
[1- ((R) - 1- met hyl -

NNi s ClI

pyr r ol idin-
1.55 4§5 +H

89

ol -2~

1T pyridi n-3
6PCT/ EP2010/ 0(
-(4-{5-[2-(2,5-
Difluoro-phenyl)-
{1,8]naphthyridin-4-
yl]-pyridin-3-yi}-
pyrazol-1-yl}-
prepan-1-ol

M 443.5

1.82

[1,81In

32 -

444

phthyTi

66 --. -

+++

dime

++

20

4 4-yl}-pyridin-3-yi}-

2-(2,5-Diflucro-
phenyl}-4-{5-[1-(3-

merpholin4-yl-
propyl}-1H-pyrazol-

[1.8]naphthyridine
M512.6

1.46

513

+4

++

91

2-(4{5-[2~(5-
Chloro-2-fluoro-
phenyl)-
[1,8]naphthyridin-4-
yl]-pyridin-3-yl}-
pyrazol-1-yl)-
ethanol

M 4459

1.88

446

+++

+++

@

2-{5-Chloro-2-
fluoro-phenyl}-4-{5-
[4-(4-methy}-
piperazin-1-yl)-
phenyil-pyndin-3-
yi}-
f1,8Inaphthyridine

M 510.0

1.56

511

+++

+++




---- NNas 2-(2-Fluoro- phenyl)-4-[5-(1- nethyl-1H pyrazol -

3-y1) - pyrwoimtidymg- [ 1, 8] napht hyridine 2.33 382 + 67 pciNEpioibhb77kd
2- (2-Fluoro- phenyl)-4-(5-(2- nethyl -_211{? pyrazol - 3-yl)-pyridin-3-yl1-
[1, 8] naphthyridine 2.33 382 + 68 _ , NNlo a 2-(5-Chl oro-2-
fluoro-phenyl)-4-(5- [1-((S)-1-nethyl- pyrrolidin-3-yl)-1H

pyrazol=2Z=yI]- pyl’l\dl n-3-yTy- [, 8Inaphthyrigine L. [59 485 F++ F+Ff 069

NNgo 24 (2- Rl uoro- pmp}nyl)-4-(5-(1- ((S)-1-nmeghyl -

2-(5-Chloro-2-
fluoro-phenyl)-4-
[6"-{4-methyl-
piperazin-1-yl}-
[3,3bipyridinyl-5- | 1.55 512 ot +++
yil-
[1,8]naphthyridine

M 511.0

93

2-(5-Chloro-2-
fluoro-phenyl)-4-[5-
(4-piperazin-1-yi-
Dheny|)“ll3]5’ridin'3‘ 162 497 4+ ++4
y -
[1,8]naphthyridine

M 496.0

o4

2-(5-Chloro-2-
fluoro-phenyl)-4-
(&'-piperazin-1-yl-
13,3']bipyl;idinyl'5“ 1.66 498 4+ +4
y -
[1,8Inaphthyridine

M 497.0

95

2-(5-Chloro-2-
fluoro-phenyl)-4-{5-
[$-(2-morpholin-4-
yl-ethyl)}-1H-
pyrazol-4-yl]- 1.66 5186 +++ +++
pyridin-3-yi}-
[1,8Inaphthyridine

M 515.0

96




pyrrolidin-3-yl)-1H pyrazol -411]- pyridin-3-yl}- 11, 8] napht hyddi ne

1. 36 451 wototiopsi®@ N NI . NNas 2-(2-Fluoro- phenyl) - 445elrArtdto/ 007743

met hyl - pi perazin-1- yl)-pyrimdin-2-yl 8_pyridin-3-y|)-

[1, 8lnapht hyridine 1.47 478 ++ 71 ---1=--N-...1 rNNm"..) N Naa

2-(2-Fluoro- phenyl)-4-f5-(4- piperazin-1-yl- pyrimdin-2-yl)-
¥ VIO

pyri di m=3TII- [I, 8Thapht hyri di ng 1.52 464 F+¥
2011/ 095196PCT/ ®R2010/ 007743 - B3 - 72 N-"--
[3-(4{5-[2-(5-
Chlore-2-fluoro-
phenyl)-
[1,8]naphthyridin-4-
yll-pyridin-3-yl}- 1.64 488 R -
pyrazol-1-yi)-
propyl}-dimethyl-
amine

M 487.0

97

2-(5-Chioro-2-
fluoro-phenyl}-4-(4-
phenyl-pyridin-3-yl)-

[1,8Inaphthyridine | 2-30 412 . X

98

M 4119

2-(5-Chloro-2-
fluoro-phenyl)-4-(6-
phenyl-pyridin-3-yi}-

99 [1.8]naphthyridine

2.70 412 0 0

M411.9

2-(5-Chloro-2-
fluoro-phenyl)-4-
quinolin-3-yl-

100 [1,8Inaphthyridine

2.37 386 + 0

M 385.8

2-(5-Chloro-2-
flucro-phenyl)-4-{2-
phenyl-pyridin-3-yl)-

101 [1,8lnaphthyridine

2.29 412 0 0

M411.9

control




--... NNH2 N,- ---.. N O 442-(2-Fluoro- phenyl)-

(1, 8lnaphwoymiwliortod- Yil - [2, 7] napht hyridin-1- yl am ne Pc#@Ep3@8/0d743
+4- 73 NI-12 "N I \---- NN N5 412-(24%-Di fluoro- phenyl)-

[ 1, 8] napht hyddi n-4- YlII|- [2,7)naphthyridin-1- ylam ne 1.47 386 +++
+++ 74 HN Ntr 10 N O N-{4-[2-(2-Fluoro- phenyl)- (1,8l naphthyddin-4-

YII- [Z, 7] napht ) In-1- yI}-athamde

4-[3,4"1Bipyridinyl-5-
yl-2-(5-chlorg-2-
flucro-phenyl)-

102 [1,8]naphthyridine

1.75 413 +++ ++

M412.9

4-[2,3'1Bipyridinyl-5'-
yl-2-{5-chloro-2-
fluoro-phenyl)-

103 11,8]naphthyridine

2.20 413 +++ ++

M412.9

4-[3,3'|Bipyridinyl-5-
yl-2-{5-chloro-2-
fluoro-phenyl)-

104 [1,8]naphthyridine

1.92 413 +++ ++

M412.9

2-(5-Chloro-2-
fluoro-phenyl)-4-{2'-
piperazin-1-yl-
[3,4'bipyridinyl-5-
yi)-
[1.8]naphthyridine

105 1.61 497 +++ +++

M 497.0

2-{5-Chloro-2-
fluoro-phenyl)-4-(6-
triflucromethyl-
[2,3bipyridiny!-5'-
yl)-
[1,8]naphthyridine

106 2.57 481 4+ 0

M 480.9

2-(5-Chloro-2-
fluoro-phenyl)-4-[5-
(6-chlore-pyridazin-
3-yl)-pyridin-3-yl}- 2,18 448 ++ +
[1,8]naphthyridine

107

M 4483




1.64 369 ++ + 75 N---- .- N--N N O 2-(2-Fluoro- phenyl)-4-

12, 71naphwbybildioswd- Y1- [ 1, 8] napht hyri di ne 76 NHBCREP2010H0 N
512-(2-Fl uoro- phenyl).- [1,13Inaphthygdin-4- Y11-
[ 2, 7] napht hyri di n- 1- ylamne 77 ... % N . 0 2-(2-Fluoro-

pheny1l) - 4- {511 (2- pyrazol-1-yl-ethyl) 1H-pyrazo| 4-y1F

pyri di f-3-Y ne
2-{(5-Chloro-2-
fluoro-phenyl)-4-(3'-
fluoro-2"-morpholin-
4-yl-[3,4']bipyridinyl-
5-yl)-
[1,8]naphthyridine

108 2.35 516 ++ ++

M 5158

4-{5-[2-(5-Chloro-2-
fluoro-phenyl)-

[1,8]naphthyridin-4-
yl]-pyridin-3-yl}- 1.86 429 ++4 ++

pyrimidin-2-ylamine

109

M 428.9

2-(5-Chloro-2-
fluocro-phenyl)-4-(6-
imidazol-1-yi-
[2,3bipyrdinyl-5'-
yh)-
[1,8]naphthyndine

110 1.69 479 0 0

M 478.9

2-(5-Chloro-2-
flucro-phenyl}-4-(6-
methoxy-
{2,3bipyridinyl-5'-
yl)-
{1,8]naphthyridine

111 2.57 443 ++ ++

M 4429

{6-[2-(5-Chloro-2-
fluoro-phenyl)-
[1,8Inaphthyridin-4-
yl}-[3,4'Ibipyridiny}-
2"-yi}-carbamic acid
tert-butyl ester

112 2.48 528 ++ ++

M 528.0

2-(5-Chloro-2-
fluora-phenyl}-4-{5-
[6-(4-methyl-
piperazin-1-yl)-
pyridazin-3-yl]- 1.51 512 +H+ +++
pyridin-3-yl}-
[1,8]naphthyridine

113

M512.0




Mi61.5 1.89 462 ++ + WD 2011/ 095196PCT/ EP2010/ 007743 - 34 - 78 S
t. N 00 445o[287hAvEF9eor o- phenyl)- [1, 8] naphthyridin-4-  pCT/EP2010/007743
yll-pyridin-3-yl)- benzene- sulfonam dg Mi56.5 1.89 457 +++ ++ 79 N
N1OMB67. 4 242-Fl uoro- phenyl)-4-(5- pyrazol-1-yl- pyridin-3-yl)-

[1, 8] napht hyridine 2.08 368 ++ + 80 N. N ..... , », NNis

2-(2,5-Difluoro-
phenyl)-4-{5-[4-(4-
methyl-piperazin-1-
yi)-phenyi-pyridin-
3yl 1.57 494 T+
[1,8]naphthyridine

114 .

M 493.6

N-{5"-[2-(5-Chloro-
2-fluoro-phenyi)-
[1,8]naphthyridin-4-
ylj-{2,3'Tbipyridinyl~ 2.10 470 +++ ++

6-yl}-acetamide

115

M 469.9

2-(5-Chloro-2-
fluoro-phenyl)-4-{5-
{3-(4-methyl-
piperazin-1-yl}-
phenyl]_pyridin'3' 1.72 510 +++ +++
yl-
[1,8]naphthyridine

116

M 510.0

2-(5-Chloro-2-
fluoro-phenyt)-4-{6-
[4-(4-methyl-
piperazin-1-yl)-
phenyi}-pyridazin-4- | 1.58 511 . .
yi}-
[1,8]naphthyridine

117

M511.0

3{5-[2-(5-Chloro-2-
fluoro-phenyl)-
[1.8]naphthyridin-4-
yl]-pyridin-3-yI}-N-
(2-dimethylamino- 1.62 526 F++
ethyl)-benzamide

118 ",

M 526.0




2-(2-Fluoro- phenyl)-4-15-(1H pyrazol o[ 3,4- b]pyridin-5-yl)-

pyri di n- 3w¢|2[)11/([9i198] napht hyri dine M 418.4 1.87 419 ++ +pC8ierdione7hss
1,,,,NNNvV N--. ---- - -40 2-(2-Fjyuoro- phenyl)-446-(6-

pi perazi n-1-yl - pyr| d| n-3-yl)- pyrazin- yI | - [1, 8Thapht hyridine M
463.5 1.56 464 +++ ++ 82 "-N. ----i 1--. ., N . NN s

2- (2-Ffuord-  phen 6-16- azin-1-
yl§-py :Jdin pryl le/NA { N[ ( )ﬂugﬁie_& apht 1y$:dire MA77. 5

[6-{4-methyi-
piperazin-1-yl)-
pyrimidin-4-yl}- 1.57 512 ++ .

pyridin-3-yi}-

[1,8Inaphthyridine

119

M512.0

2-(2,5-Difluoro-
phenyl)}-4-{5-[4-
(piperidin-4-yloxy}-
phenyl]-pyridin-3-
vl
{1,8]naphthyridine

120 1.55 495 +++ +H

M 494.5

2-(2,5-Difluoro-
phenyf)-4-[6'-(4-
methykpiperazin-1-
yh-[3,3'Ibipyridinyl-
5-yl}-
[1,8Inaphthyridine

121 1.47 495 . i+

M494.5

N-(6-{5-[2-{5-
Chloro-2-fluoro-
phenyl)-
[1,8]naphthyridin-4-
yil-pyridin-3-yl}- 1.1 471 ++ ++
pyridazin-3-yli)-
acetamide

122

M 470.9

2-(2,5-Difluoro-
phenyl}-4-{5-[4-(1-
ethyl-piperidin-4-yl)-
phenyl]-pyridin-3-
yi}-
[1.8Inaphthyridine

123 1.58 507 4+ ++4+

M 506.6




1.50 478 +++ ++ 83 NN/ -..-. NNI 2-(44642-(2-

FI uor o- phwoydj1/005bs 8] napht hyri di n-4- yl Fpyrazi n-2-yly pycaaebeidoyis
et hanol M412.4 1.78 413 +++ + WO 201_1?:995196PCT/ EP2010/ 007743 - 35 -
(E)-4-(4-(5-[2-(2- Huoro-phenyl)- [1,8]naphthyridin-4- 84
yfl-pyridin-3-Y1l}- pyrazol-1-yl)-but-2- en-1-01 1.79

5'-[2-{5-Chloro-2-
fluore-phenyl)-
[1,8]naphthyridin-4-
yil-{2,3Tbipyridinyl-
6-carboxylic acid
ethyl ester

124 2.34 485 + ++

M 484.9

4-[3,3'1Bipyridinyl-5-
yl-2-(2-fluoro-
phenyl}-

125 [1,8lnaphthyridine

1.71 379 + +

M 3784

3-{5-[2-(5-Chloro-2-
fluoro-phenyl)-
[1,8Inaphthyridin-4-
ylI]-pyridin-3-yl}-N- 164
{(1-methyl-piperidin- :
4-yl}-benzamide

126 552 ++ ++

M 552.1

5'{2-{5-Chloro-2~
flucro-phenyl)-
[1,8Inaphthyridin-4-
yl)-[2,3'|bipyridinyl-
B-carboxylic acid
methylamide

127 2.08 470 + 0

M 469.9

4-{5-[4-(4-Methy)-
piperazin-1-yl)-
phenyl}-pyridin-3-
yh}-2-(3-methyl-
pyrazol-1-yl)-
[1,8]naphthyridine

128 1.48 462 + +

M 4616

§'-[2-(5-Chloro-2-
fluoro-phenyl)-
{1,8]naphthyridin-4-
yl-[2,3'bipyridinyl- | 1.60 428 0 0

3-ylamine

129

M 427.9




438 +++ ++ M 437.5 2- (2-Fluoro- phenyl)-4-(611-(1-
met hyl - piwerndishe 85 ')-=z yl)-1Hpyrazol-4-  pCI/EP2010/007743
yg- pyrazin-2-yl)- 1.51 466 +++ ++ -441 8] naphthyridine

2-(5-Chloro-2-
fluore-phenyl}-4-{5-
[4-(4-methyl-
piperazin-1-yl}-
phenyl}-pyridazin-3- [ 1.62 511 + +
yl-
[1,8]naphthyridine

130

M 511.0

6-{5-[2-(5-Chloro-2-
fluoro-phenyl)-
[1,8]naphthyridin4-
yll-pyridin-3-yl}-4H-
benzo[1,4]oxazin-3-
one

131 2.09 483 F++ ++

M 482.9

2-{5-Chloro-2-
fluoro-phenyi)-4-{4-
(4-methyl-piperazin-
1-yl)-
{2,3'bipyridinyl-5'- 1.28 511 +++ +H+
yl}-
[1,8]naphthyridine

132

M511.0

5'-[2-(5-Chloro-2-
fluoro-phenyl)-
[1,8Inaphthyridin-4-
yil-2,3"bipyridinyl- | 2.28 438 0 0
4-carbonitrile

133

M 437.9

2-(5-Chloro-2-
fluoro-phenyl)-4-{5-
(2,3-dihydro-
benzo[1,4]dioxin-6-
yl}-pyridin-3-yl]-
[1,8]naphthyridine

134 2.46 470 ++ 4+

M 469,9

3-{5{2-(5-Chloro-2-
fluoro-phenyt)-
[1,8]naphthyridin-4-
yl}-pyridin-3-yl}-
benzene-
sulfonamide

135 2.02 491 e+t ++

M 490.9




M 465. 5 .1?1. _ &GN 2- (2- Fl uoro-

- (4- mewbybt/PsPer azi n- 1-yl ) -
508 +++ ++

86 .
- 45 -

phenyl)-4- (5-{143-

N-Th_

propyl | - 1HpoymRZMb/o0H4F 7

136

2-(5-Chloro-2-
fluoro-phenyl)-4-[5-
(1,2,3,4-tetrahydro-
isoquinolin-7-yl)-
pyridin-3-yl}-
[1,8]naphthyridine

M 486.9

1.53

467

+++

+4+

137

2-(2,5-Difluoro-
phenyl)-4-pyridin-3-
yi-{1,8Inaphthyridine

M319.3

1.78

320

138

2-(4{5-[2-(5-Chlora-
2-fluoro-phenyl)-
{1,8]naphthyridin-4-
yll-pyridin-3-yl}-
phenoxy)-
acetamide

M 484.9

1.95

485

e+

++

139

[3-(4{5-[2-(5-
Chloro-2-fluoro-
phenyl)-
[1.8]naphthyridin-4-
yl}pyridin-3-yl}-
phenoxy)-propyl]-
dimethyl-amine

M 513.0

172

513

.

+++

140

2-(2,5-Difluoro-
phenyl)-4-{5-[6-(4-
methyl-piperazin-1-
yl)-pyridazin-3-yl]-
pyridin-3-yl}-
[1,8]naphthyridine

M 4955

1.46

496

++

141

2-(5-Chloro-2-
fluoro-phenyl)-4-[6-
(4-methyl-piperazin-
1-yi}-
[2,3']bipyridinyl-5'-
yi}-
{1,8]naphthyridine

M 511.0

1.60

511

++

++




- 4-y1)-pyridin-3-yl)-
M 507.6 wo 20k/09896- -\ . _

[ 1 Anapht hyri di ne

- 46 -

N N

PCT/EP2010/007743

142

5-[2-(5-Chloro-2-
fluoro-phenyl)-
[1,8]naphthyridin-4-
yil-
[1,7]naphthyridine

M 386.8

2.01

387

++

143

2-(3{5-[2-(5-Chloro-
2-flucro-phenyl)-
[1,8]naphthyridin-4-
yl]-pyridin-3-yH-
phenoxy}-
ethylamine

M 470.9

1.57

471

+++

++

144

2-(2,5-Difluore-
phenyl}-4-{5-[3-
(piperidin-4-yloxy)-
phenyl]-pyndin-3-
-
[1,8Inaphthyridine

M 494.5

1.59

495

+++

++

145

2-{5-Chloro-2-
fluoro-phenyl)-4-{5
[3-(piperazine-1-
sulfonyl)-pheny(]-
pyridin-3-yl}-
[1,8Inaphthyridine

M 560.1

1.68

560

++

146

2-(5-Chloro-2-
fluoro-phenyi)-4-[5-
(4.,4-dimethyl-
1,2,3.4-tetrahydro-
guinolin-8-yl)-
pyridin-3-yi}-
[1,8Inaphthyridine

M 495.0

2,55

495

++

++

147

2-(2,5-Diflucro-
phenyl)-4-{5-[3-
(piperidin-4-
ylmethoxy}-phenyl)-
pyridin-3-yI}-
[1,8]naphthyridine

M 508.6

1.70

509

++




2- (2-Fluoro- phenyl)-4-(5-[1-(3- norpholin-4-yl-
propyl) - Mopgriamelss 1 . 44 495 ++1  ++

87
N. N 40M494.6 [1, 8] napht hyri di ne

4-y1] - pyri di redmpigenorr4s
_474_ 0 z ou_ Il z z-

2-(2,5-Difluoro-
phenyi)-4-{5-{3-(2-
piperazin-1-yl-
ethoxy)-phenyl}-
pyridin-3-yl}- 1.50 524 +++
[1,8]naphthyridine

148

++

M 523.6

2-(5-Chloro-2-

fluoro-phenyl)-4-{5-
(1-methyl-2,3-
dihydro-1H-indol-5-
yi)-pyridin3-yip | 263 | 467 "
{4,8lnaphthyridine

149

+++

M 466.9

2-(5-Chloro-2-
fluoro-phenyl)-4-[5-
(1-methyl-1H-indol-
S-yl)-pyridin-3-yl}- | 254
[1,8]naphthyridine

150

465 ++ 4+

M464.9

2-(5-Chloro-2-
fluore-phenyl)-4-[5-
(1,2,3,4-tetrahydro-
quinolin-7-yl)-
pyridin-3-yl}- 2.46 467 ++
[1,8Inaphthyridine

151

4+

M 466.9

2-(2-{5-[2-(5-Chloro-
2-fluoro-phenyl)-
[1,8]naphthyridin-4-
yl]-pyridin-3-yl}- 1.65
phenyl)-ethylamine

1o 455 +

M 454.9

2-(5-Chloro-2-
flucro-phenyl)-4-{5-
_[4~(2-morpholin-4-
yl-ethyl)-phenyl]-
pyridin-3-yl}- 1.63 525 +++
[1,8Inaphthyridine

153

+44

M 525.0




[ \z 3-(4-(5-[2-(2,5- Di f | uor o- phenyl) -

[ 1, 81naphwbyeoiidionrod- 88 yll-pyridin-3-yl}- pyrazol p¢TEP}r610/007743

propane-1, 2-diol 1.70 460 +++ +  MA594H WO

2011/ 095196PCT/ EP2010/ 007743 - 36 - 89 NrTh-,0 N N N. --N110

3-(4-{5-[2-(2,5-
H

2-(5-Chloro-2-
fluoro-phenyl}-4-[5-
(2,3-dihydro-1H-
indol-5-yl)-pyridin-3-
yll-
[1,8]naphthyridine

154 1.97 453 ++ +

M 452.9

2-(5-Chloro-2-
fluoro-phenyl)-4-[5-
(1,2,3,4-tetrahydro-
isoquinolin-6-yl)-
pyridin-3-yl}-
[1,8]naphthyridine

155 1.56 467 4+ 4

M 466.9

2-(5-Chloro-2-
fiuoro-phenyl)-4-{5-
[4-(2-pyrrolidin-1-yl-
ethoxy)-phenyl}-
pyridin-3-yl}-
[1,8]naphthyridine

156 1.61 525 +++ 4

M 525.0

6~{5-[2-(5-Chioro-2-
fluoro-phenyl)-
[1.8]naphthyridin-4-
yl]-pyridin-3-yl}-4,4-
dimethy!-3,4- 219 509 ++ 4
dihydre~1H-quinolin-
2-one

157

M 508.0

2-{5-Chloro-2-
flucro-phenyl)-4-{5-
[3-(2-pyrrolidin-1-yl-
ethoxy}-phenyl]-
pyridin-3-yl}- 170 | 525
[1,8naphthyridine

158 +++ .

M 525.0

2-(6-Chloro-2-
fluoro-phenyl)-4-[5-
{3-piperidin-4-yi-
phenyl)-pyridin-3-
yll-
[1,8]naphthyridine

159 167 | 495 o -

M 485.0




Di fl uor o- phenyl) -
pyrazol - wpkpri/EsBpan- 1- ol

NN41,

[ 1, 81lnapht hyridi n-4- yl]-pyridin-311)-
Mi43.5 1.82 444 +++ ++ 90 ri pcTEPOSI/007743

2-(2,5-Difluorophenyl)-44511-(34q.
nmor phol i n-4-yl propyl) - 1H pyrazol 4-y1) - pyri di n-3-y1}-
[ 1, 8Thapht hyridine M 512.6 1.46 513 +++ ++ 91 \ z / \z 2-(4-1512-(5-

Chl or o1
pyrazol

2-11
_1_y

2-(5-Chl oro

160

phenyl) -

[1, 81
M 445. 9
enyl) -4

napht hyri di n-
1 -{58[§-<éfé§|of5’fz’:
" ﬁﬁoro-phenyl)-
[1,8]naphthyridin-4-
yl-[2,3bipyridinyl-
B-carbonitrile

M 437.9

- le_

+++ 92

227

I di

pyr
1.\

438

n-3-yTI}
' N

N 4 a

161

2-{5-Chloro-2-
fluoro-phenyl)-4-{5-
[4-(2-morpholin-4-
yl-ethoxy)-phenyl}-
pyridin-3-yi}-
[1,8]naphthyridine

M541.0

1.68

541

44+

+++

162

[2-(4-{5-[2-(5-
Chioro-2-fluoro-
phenyl)-
[1,8]naphthyridin-4-
yl}-pyridin-3-yI}-
phenyl)-ethyl}-
dimethyl-amine

M 483.0

1.65

483

+++

+++

163

2-{5-Chloro-2-
fluoro-phenyl)-4-[5-
(2-methyl-1,2,3,4-
tetrahydro-
isoquinolin-7-yl)-
pyridin-3-yi}-
{1,8]naphthyridine

M 481.0

1.68

481

+++

+++

164

1-(5-{5-[2-(5~Chloro-
2-fluoro-phenyl)-
[1,8]naphthyridin-4-
yl]-pyridin-3-yl}-2, 3-
dihydro-indol-1-yi)-
ethanone

M 495.0

2.19

4395

i+

et




[ 4- (4- met hyl -

pi perazin-1-y1)-

phenyl ] pyridi n-3- YO

[ 1, 8] naphwbyoidiss®sM 510. 0 1.56 511 +++ +++
2011/ 095196PCT/ EP2010/ 007743 - 3N
fl uoro-phenyl)-4- [6'-(4-methyl- piperazin-1-yl)- [3,3]bipyridinyl-5-

Yl -

37 - 93

' N

)

PCT/EP2010/007743
N * a 2-(5-Chl oro-2-

[1 ,8]naphthyridine Mb11.0 1.55 512 +++ +++ 94 110 ? /\ NN 4

a 2-(%-0Onl
phenyl

165

- pyri

fJ uoro- phenylI) -

4-15-
o e Bl
ucro-phenyl}-
[1,8Inaphthyrdin-4-
yi]-pyridin-3-yi}-3,4-
dihydro-1H-
[1,8]naphthyridin-2-
one

M 481.9

496. 0

1.92

- pi perazi n- I-yr -

482

+++

+++

166

2~(3-{5-[2-{5-Chloro-
2-flucro-phenyi}-

[1,8]naphthyridin-4-
yl}-pyridin-3-yl}-

phenyl)-ethylamine

M 454.9

1.58

455

4

+++

167

4-[2-(5-Chloro-2-
fluoro-phenyl}-
£1,8}naphthyridin-4-
yll-
[2,7]naphthyridin-1-
ylamine

M 401.8

1.59

402

+++

+++

168

2-{5-Chloro-2-
fluoro-phenyl)-4-[5-
(1,2,3,4-tetrahydro-
isoquinolin-5-yl)-
pyridin-3-yl]-
{1.8)naphthyridine

M 466.9

1.55

4657

169

5'-{2-(5-Chloro-2-
fluoro-phenyl)-
[1,8)naphthyndin-4-~
yI}-[3,3']bipyridinyl-
B-ylamine

M 427.9

1.52

428

+++

++

170

2-[{5'-[2-(5-Chloro-
2-fluoro-phenyl)-
[1,8]naphthyridin-4-
yi]-[2,3'[bipyridinyl-
B-yl}-(2-hydroxy-
ethyl)-amino]-
ethanol

M 5186.0

1.86

516

+4+

oot




1.62 497 +++ +++ 95 N\ NN * O 2-(5-Chloro-2- fluoro-phenyl)-4-
(6' - pi perwpimiloogios [ 3, 3] bi pyridinyl-5- YO [1 18] napht bgrirgeme/odir4s
497.0 1.66 498 +++ ++ 96 zU- \z \z 2-(5r Chloro-2-
fluoro-phenyl)-4-(5- [1 -(2-norpholin-4- yl-ethyl)-1H pyrazol-4-yl]-
pyridin-3-yl)- [1, 8] naphthyridine M515.0 1.66 516 +++ +++ WD

2011/ 095196PCT/ EP202Q/ 007743 - |38 2~(5@hloke-2- afzu_ / )\ 7 \ [z
fluoro-phenyl}-4-[5'-
(4-methyl-piperazin-
1-y0)-
[3,3)bipyridinyl-5- 1.47 511 +++ P
yll-
[1.8Inaphthyrdine

171

M511.0

2-(5-Chloro-2-
fluoro-phenyl)-4-{5-
[4-(2-pyrrolidin-1-yi-
ethyl)-phenyl]-
pyridin-3-yI}-
[1,8Inaphthyridine

172 167 509 P .

M 509.0

2-(5-Chloro-2-
fluoro-phenyl)-4-[5-
(2-ethyl-1,2,3,4-
tetrahydro-
isoquinolin-7-yl)- 1.65 495 +++ +++
pyridin-3-yI]-
{1,8]naphthyridine

173

M 495.0

2-(5-Chloro-2-
fluoro-phenyl)-4-{5-
[4-(1-isopropyl-
piperidin-4-yl}-
phenyl]-pyridin-3- 1.72 537 +++ ¥
yi}-
[1,8]naphthyridine

174

M 537.1

2-(5-Chloro-2-
fluoro-phenyl}-4-(5-
(2,3-dihydro-1H-
isoindol-5-yl)-
pyridin-3-yl]-
[1,8]naphthyridine

175 1.55 453 +++ +++

M452.9

2-(5-Chloro-2-
fluoro-phenyl)-4-[5-
(2-isopropyl-1,2,3,4-
tetrahydro-
isoquinolin-7-yf)- 1.67 509 +++ +++
pyridin-3-yl}-
[1.8]naphthyridine

176

M 509.0




-/ \2- - ---zIN----.,,,2, | z [3-(4-(5-[2-(5- Chloro-2-fluoro-
phenyl) - Wwo.28)wmwpiyshyri di n-4- yl kpyridin-3-yl)- pyrazol p¢TE)610/007743
propyl|l-dinmethyl- amne M487.0 1.64 488 +++ +++ 98 10 \ .-- N. - NO
ck control 2-(5-Chloro-2- fluoro-phenyl)-4-(4- phenyl-pyridin-3-yl)-
11, 8) napht hyridine M411.9 2.30 412 + + 99 40 N1 F NN O a control

2- (5-carorg- Z- >k0- phenyl) - 4F (6- phenyl -pyri1 di n-[3-y9-
[2-(445-[2-(2,5-
Difluoro-phenyl)-

[1,8]naphthyridin-4-
yil-pyridin-3-yl}-
phenyl)-ethyl]- 1.54 467 i+
dimethyl-amine

177

+++

M 466.5

5'-[2-(5-Chloro-2-
fluoro-phenyl)-
[1,8}naphthyridin-4-
yl]-i3,3'bipyridinyl-
G-carboxylic acid (2-| 1.55 527 ++ ++
dimethylamino-
ethyl)-amide

178

M527.0

5'-[2-(5-Chloro-2-
fluoro-phenyi)-
[1,8)naphthyridin-4-
yl]-5-trifluoromethyl-
[3,3'bipyridinyl-2-
ylamine

179

M 4859

2-(5-Chloro-2-
fluore-phenyl)-4-{5-
[3-(2-pyrrolidin-1-yl-
ethyl)-phenyll-
pyridin-3-yl}-
{1,8]naphthyridine

180

M 509.0

181




[ 1, 8] napht hyridine M4A11.9 2.70 412 0 0O 100 4111 N NNOMB85.8 C

2- ( 5- Chl owo-2811/d9k196r 0- phenyl ) - 4- qui nol i n-3-yl - [ 1, 8] napbtrmpriidiomess
2.37 386 + 0 101 N * NN4O et control_g:(5-Chl oro- 2-

fl uoro- phenyl)-4-(2- phenyl-pyridin-3-yl)- [1, 8 naphthyridine M411.9
2.29 412 0 0 WD 2011/ 095196PCT/ EP2010/ 007743 - 39 - 102 N ."-- N -.

N. Md12
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184
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Cl 413, 41]Bi pyridi nyl-5- y1-2-(5-chloro-2- fluoro-phenyl)- [1

, 8) napht hyoi2diwmes®s75 413 +++ ++ 103 ---N/ N N OM C PCT/EP2010/007743
442, 318i pyridinyl-5"- yl-2-(5-chloro-2s4fluoro-phenyl)- [1

, 8] naphthyridine 4 1 2 . 9 2'20 413 +++ ++ 104 7 7 NO C

4- R3113i pyri dinyl-5- yl-2-(5-chloro-2- fluoro-phenyl)-

[1, 8] ngpht hyri ¢i nguMt12.9 1 ' 921 413 -Ft+ + A{ 105 KN N
N

187

Highly preferred embodiments are those compounds of formulae (i) and/or (I) with the nos.
7,8, 11,13, 15, 18, 19, 21, 23, 24, 25, 26, 27, 28, 29, 30, 32, 33, 34, 35, 36, 37, 38, 44, 45,
5 46,47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 58, 61, 62, 63, 64, 65, 68, 69, 71, 72, 73,
78, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 102, 103, 104, 105,
109, 113, 114, 115, 116, 118, 120, 121, 123, 131, 132, 135, 136, 138, 139, 143, 144, 148,
153, 155, 156, 158, 159, 161, 162, 163, 164, 165, 166, 167, 169, 170, 171, 172, 173, 174,
175, 176, 177.
10
The hetaryl-[1,8]naphthyridine derivatives according to formula (I} and the starting materials
for its preparation, respectively, are produced by methods known per se, as described in
the literature (for example in standard works, such as Houben-Weyl, Methoden der
organischen Chemie [Methods of Organic Chemistry], Georg-Thieme-Verlag, Stuitgart), i.e.
15  under reaction conditions that are known and suitable for said reactions.

Use can also be made of variants that are known per se, but are not mentioned in greater
detail herein. If desired, the starting materials can also be formed in-situ by leaving them in
the un-isolated status in the crude reaction mixture, but immediately converting them

20 further into the compound according to the invention. On the other hand, it is possible to
carry out the reaction stepwise.

The reactions are preferably performed under basic conditions. Suitable bases are metal
oXxides, e.g. aluminum oxide, alkaline metal hydroxide (potassium hydroxide, sodium

25  hydroxide and lithium hydroxide, inter alia), alkaline earth metal hydroxide (barium
hydroxide and calcium hydroxide, inter alia), alkaline metal alcoholates (potassium
ethanolate and sodium propanoclate, inter alia) and several organic bases (piperidine or
diethanclamine, inter alia).




-- N [ ---.. NAO QG 2-(5-Chloro-2- fluoro-phenyl)-4-(2'-

pi pera2| rwc:h 29117093B36411bi pyri di nyl-5- YO [1, 8l napht hyri dcngp20YbA487740
1.61 497 +++ +++ 106 F,c N N NMO C 2-(5-Chl oro- 2-

f1 uor o- phenyl)-4-(6- trifluoronethyl- 12, 311bi pyridinyl-5- yl)-
[1, 8] napht hyridine M 480.9 2.57 481 ++ 0 107 C NN---.. N--...F N
d

The reactions are generally carried out in an inert solvent. Suitable inert solvents are, for
example, hydrocarbons, such as hexane, petroleum ether, benzene, toluene or xylene;
chlorinated hydrocarbons, such as trichloroethylene, 1,2-dichloroethane, carbon
tetrachloride, chioroform or dichloromethane; alcohols, such as methanol, ethanol,

5 isopropanol, n-propancl, n-butanol or tert-butanol; ethers, such as diethy! ether, diisopropyl
ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as ethylene glycol monomethyl
or monoethyl ether, ethylene glycol dimethy} ether (diglyme); ketones, such as acetone or
butanone; amides, such as acetamide, dimethylacetamide or dimethylformamide (DMF);
nitriles, such as acetonitrile; sulfoxides, such as dimethyl sulfoxide (DMSO); carbon

10  disulfide; carboxylic acids, such as formic acid or acetic acid; nitro compounds, such as
nitromethane or nitrobenzene; esters, such as ethyl acetate, or mixtures of the said

solvents. Particular preference is given to water, THF, tert. butanol, tert. amylalcohol, NMP,
triethylamine and/or dioxane.

15  Depending on the conditions used, the reaction time is between a few minutes and
14 days, the reaction temperature is between about -30°C and 150°C, normaily from 0°C to

140°C, particularly preferably from 70°C to 130°C.

The present invention also relates to a process for manufacturing a compound of formula
20 () comprising the steps of:

(@) reacting a compound of formula (ilf)

R6
I TN
= ~

N N R1

(I

25 wherein
R6 denotes Hal, OH or B(OH),, preferably Hal or B(OH),, and

R1 and Hal have the meaning as defined above,

with a compound of formula (1V)



2- (5-Chl oro-2- fluoro-phenyl)-4-15- (6-chloro-pyridazin-

3-y1l) - pyrwdiztidogids- [ 1, 8lnapht hyri di ne M448.3 2A6 448 peTaEr2000007743
2011/ 095196PCT/ EP2010/ 007743 - 40 - 108 N---- F N N4O Cl

2- (5-Chl oro-2- fluoro-phenyl)-4-(31- fluoro-2'-norpholin-

4-y113, 411bi pyridinyl- 5-YlI)- [1, 8] naphthyridine M515.9 2.35 516 -F+

++ 109

N"-- AHNN ---. N'"NN-.F N410 A 4-{512-(5-Chl oro- 2- (V)

fluoro-phenyl)- [1, 8] naphthyridin-4- ylkpyridin-3-yl)-
pynmi di n- 2- yWa®i®He M 428.9 1. 86

10

15

20

R7 denotes Hal, OH, boronic acid or a ester of boronic acid (e.g. pinacol ester, such
as 4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl), preferably Hal, boronic acid or a
ester of boronic acid, and

R2, W,, W,, Ws W; and Hal have the meaning as defined above,

to yield the compound of formula (1)

rR2_ . n
\f \{Ys
Wial W

()
wherein R1, R2, W;, W3, W5 and W; have the meaning as defined above

¥

reacting a compound of formula (V)
Wi

Hal
\f WS
Wi s W,

3

wherein R1, Hal, W;, W3, Ws and W; have the meaning as defined above,

with a compound of formula (VI) or a ester thereof

R2\ -
B OH

|

OH

(V1)
wherein R2 has the meaning as defined above,



429 +++ ++ 110 1 / NN ---.. NN ..... ---. si ci 2-(5-Chloro-2-
f | uor o- phwoyb)®#s196- | m dazol - 1-yl - [ 2, 311bi pyri di nyl- 5pC¥iEP2010/007743
[1, 81naphthyridine M478.9 1.69 479 0 0,111 1 ON1 N.. F Nii Cl
2-(5-Chl oro-2- fluoro-phenyl)-4-(6- nmethoxy- [2,31bipyridinyl-5'-
YI')- [1,81lnaphthyridine M442.9 2.57 443 ++ ++ 112 N

to yield the compound of formula ()

R2_ .V
\f Wﬁ
Wlsl W

I VY5
l NN
o o
N N R1

()]
wherein R1, R2, W,, Wi, Ws and W; have the meaning as defined above,

and optionally

{c) converting a base or an acid of the compound of formula (1) into a salt thereof.

The hetaryl-[1,8Inaphthyridine derivatives of formula (I} are accessible via the route above.
10 The starting materials, including the compounds of formulae (), (1V}, (V) and (V1) are
usually known to the skilled artisan, or they can be easily prepared by known methods. In a
variant i) of way b), Hal is substituted by boronic acid or boronic ester or a derivative
thereof in the compound of formula (V) and the borenic acid/boronic ester derivative is
subsequently reacted with R2-Hal to yield the compound of formula (I). In another variant ii)
15  of way b), the compound of formula (V), preferably a bromine derivative, is converted with
aromatics, which are functionalized in a suitable manner, into the compound of formula (1).

Particularly, the compounds of formula (lll) are accessible via two different routes. In a first
embodiment of the synthesis routes, the compounds of formula (lll) can be prepared by a
20  process (A) comprising the steps of:

(a) reacting 1-(2-amino-3-pyridin-3-yi)-ethanone in an alkaline milieu with a compound
of formuta (Vil)

Hal

O R1

25 (Vi
wherein R1 and Hal have the meaning as defined above,

to yield a compound of formula (VIill)



oto ,L. N.--- .-""0 NCO {542-(5-Chloro-2- fluoro-phenyl)-

[ 1, 8] naphwbypiwdiosrsd- y1) 43, 411bi pyri di nyl Z-y1} - car bam cratied2010/007743
tert-butyl ester M528.0 2.48 528 ++ +£ 113 * / \ z 0 7

2- (5-Chl oro-2- fluoro-phenyl)-4-{5- [6-? 4- et hyl - pi perazin-1-yl)-
pyridazin-3-yl]- pyridin-3-yly [1, 8lnaphthyridine M512.0 1.51 512
+++ +++ WO 2011/ 095196PCT/ EP2010/ 0077430~ 41 - 114 -- 1c N
2-(2,5-Di fluoro- phenyl)-4-(514-(4- methifl - pi perazin-1-

yl) - phenyl] -pyridin- 3-yl)- (1,8T (ne M493.6 1.57

(Vi)
wherein R1 has the meaning as defined above,

5 (b) reacting the compound of formula (VIli) in an alkaline milieu to yield a compound of

formula (1X)
O
, ~
N/ N
H R1
(IX)
wherein R1 has the meaning as defined above,
10
()] reacting the compound of formula (1X) with a halogenating agent to yield a
compound of formula (J11-A)
Hal
| AN
~ =
N N R1
(11-A)
15 wherein R1 and Hal have the meaning as defined above,

and optionally

(&) reacting the compound of formula (I11-A) with bis-pinacolato-diboron to yield a
compound of formula (lll-B)

B(OH),
I TR
I =

20 N~ "N~ TRt
(IlI-B)



494 +++ +++ 115 --.. HNNN o F NNOM469.9 C
N-{5' 42- (WoGbiewsRsf | uor o- phenyl)- [1, 8] napht hyndi n-4- pCT/EP2010/007743
y1]-[ 2, 31bi pyridi nyl - 6-yl)-acetam de_g2,10 470 +++ ++ 116 OWN .--..F
...--- NN4 d 2-(5-Chloro-2- fluoro-phenyl)-4-{5- [3-(4-nethyl-
pi perazin-1-yl)- phenyl]-pyridin-3- Yl)- [1, 8] naphthyridine M510.0
1.72 510 +++whiteid RA Hds the Zneaningaasefingdd &bovd)| or o- 2-
fluoro-phenyl)-4-{6- [4-(4-nethyl- piperazin-1-yl)-

and optionally

(e) converting a base or an acid of the compound of formulae (111-A), (111-B) into a salt
5 thereof.

In more detail, starting from 2-amino-3-acety| pyridine by acetylating reaction with a
benzoic aryl/hetaryl derivative of formula (VIl), like 6-methyi pyridine-2-carboxylic acid
chloride, an 2-aroylamido-3-acetyl pyridine of formula (VIII), like 6-methy!-pyridine-2-

10 carboxylic acid-(3-acetyl-pyridin-2-yl)-amide, is obtained, which cyclizes under treatment
with a strong base, preferably KOBut, to give 2-aryl/hetaryl-[1,8]naphtyridine-4-ones of
formula (IX), like 2-(6-Methyl-pyridin-2-yl)-1H-[1,8]naphthyridin-4-one. Halogenation with
SOHal,, SO.Hal,, POHals and/or PHals, wherein Hal has the meaning as defined above,
preferably Cl or Br, more preferably POCI;, gives a reactive intermediate of formula (il{-A).

15
In a second embodiment of the synthesis routes, the compound of formula (Ill) can be
prepared by another process (B) comprising the steps of:

(a) reacting a halogenating agent with a compound of formula (X)
OH

NN

=z

20

X)
to yield a compound of formula (X1)

(X1)
25 wherein Hal has the meaning as defined ahove,

(b) reacting the compound of formula (XI) with a compound selected from the group of
boronic acid, boronic ester, tin organics, zinc organics and boron triflates, each of
which is substituted by R2 having the meaning as defined above (e.g. the compound

30 of formula (V1)), to yield a compound of formula (HI1-A)



phenyl ] - pyri dazin-4- A- [1, 8] napht hyddine M511.0 1.58 511 ++ ++ 118
| P ---..-W0.2511/09504IQp Cl 3- (5-[ 2- (5- Chl or o- 2- f 1 uor o- poemY016/007743
[ 1, 81napht hyddi n- 4-

yn- pyridi n-3-y1)-N(2-di net hyl am noet h"y%'- benzam de M 526.0 1.62 526

+++ ++ WD 2011/ 095196PCT/ EP2010/ 007743 -42 - 119 N'---...- "N N -- N
? ,- NO d 2-(5-Chloro-2- fluoro-phenyl)-4-(5- [644-nethyl -

pi perazin-1-yl)- pyrimdin-4-yl]- pyridin-3-yl)-- [1, 8] naphthyridine
M 512.0 1.57 512 ++ ++

| NN
= =
N N R1
(1N-A)
wherein R1 and Hal have the meaning as defined above,
5 and optionally
(c) reacting the compound of formula (111-A) with bis-pinacolato-diboron to yield a
compound of formula (tII-B)
B(OH),
| AN
= =
N N R1
{ll-B)
10 wherein R1 has the meaning as defined above,

and optionally
(d) converting a base or an acid of the compound of formulae (IlI-A), (IlI-B) into a salt
thereof.

15
In more detail, 4-hydroxy-[1,8]naphthyridinone of formula (X), or its tautomers, is
transferred to 2,4-halo-[1,8]naphthyridine of formula (X!1) by treatment with one or more
halogenating agents, preferably POCI; or POBr; and/or the corresponding PHals, wherein
Hal has the meaning as defined above. Treatment of 2,4-dihalo-{1,8]naphthyridine of

20 formula (X) using PdO catalysis with a boronic acid or boronic ester type (i), or similar
chemistries with tin organics type (i), or boron triflates type (jii), yields a 2-arylthetaryl-4-
halo-[1,8]naphthyridine of formula (I1I-A).

The starting materials of process (B), including the compound of formula (X), are usually

25  known to the skilled artisan, or they can be easily prepared by known methods. In
particular, the compounds of formula (X) are accessible via two different routes. In a first
embodiment of the synthesis routes, the compounds of formula (X) can be prepared by a
process (C) comprising the steps of: .

30 (a) reacting an acetylating agent with a compound of formuta (XI1)



120 HN,.- "...0101 N %, -.. N 410 2-(2,5-Difluoro- phenyl)-4-{5-[4-
(pi peri diwokoyii@sws- phenylj-pyridin-3- YI}- LI ,811-| apbtie¥sdomnde43
M494.5 1.55 495 +++ +++ 121 NN --... --.. N 40M494.5

2-(2,5-Di fluoro- phenyl)-416'-(4- net A~ pi perazi n-1-
y1)-[3, 311bi pyridinyl- 5-yl)- [1, 8] naphthyridine 1.47 495 +++ ++ 122
N NN4 C N (64542-(5- Chloro-2-fluoropn phenyl)-

[ 1, 81napht hyri di n- 4-

D
/
N NH,
(XIh)
to yield a compound of formula (XIll)
O
L
=
N NH
/KO
5 (>xm

(b) reacting the compound of formula (XIll) under basic conditions to yield a compound
of formula (X) or a tautomer of formula (X-A)

O
di
l /

N N (@]

H

10 (C-A)
and optionally

(c) converting a base or an acid of the compound of formula (X-A) into a salt thereof.

In more detail, starting from nicotinic esters of formula (X}, prepared from nicotinic acid by
15  esterification, by reaction with acetylating agents, preferably AcOEt, AcCl, Ac,O, Ac-
imidazole, acetyl morpholine, Ac-CN or acetic acid, under coupling (dehydrating)
conditions, acetamido nicotinic ester derivatives of formuia (X111} are obtained, which can
be cyclized under basic conditions, e.g. by use of KN(SiMe3). in a solvent like THF and/or
toluene, to yield tetrahydro-[1,8]naphthyridine-2,4-diones of formula (X}, or tautomeric
20 forms of formula (X-A) to be processed further like in process B.

The esters of formula (XIl) can be produced via alcoholysis of a compound of formula
(XX,



yll-pyridin-3-yl)- pyridazin-3-yl)- acetam de M470.9 1.91 471 ++ ++
123 Li. *Wp2811v®@51962 2- (2, 5-Di fluoro- phenyl)-4-{514- ( 1pCT/EP2010/007743
et hyl - pi peridin-4-yl)- phenyl kpyridin-3; YO [1,8lnaphthyridine M
506.6 1.58 507 +++ +++ WD 2011/09519 / EP2010/ 007743 - 43 - 124 N
--* NN Cl 51-[2-(5-Chloro-2- fluoro-phenyl)- [1,8Thaphthyridin-4-
y1142, 311bi pyri di nyl - 6-carboxylicpacid ethyl ester M484.9 2.34 485
+ ++ 125

(XXt
which can be generated from acids by phosgenation technigues.

5 In asecond embodiment of the synthesis routes, the compounds of formula (X} can be
prepared by a process (D) comprising the steps of:

(a) reacting a compound of formula (XI})

0
Y
7
N NH,
10 (X
with a compound of formula (X1V)
O O
O
E
(XIV)
wherein
15 E denotes OY or NYY, and
Y has the meaning as defined above,
to yield a compound of formula (XV)
0O 0
~
0 E
~ o)
~
N NH,
20

(XV)



.- NF .-- NO 413, 3] Bi pyridinyl-5- y1-2-(2-fluoro- phenyl)-
[ 1, 8]l naphwbyniiop@s M378. 4 1. 71 379 + + 126 o NH N.. ., .. pCi/EP2010/007743
14. ?,F NNO11 ci 3-{542-(5-Chl oro-2- fé#fro- phenyl) -
[ 1, 8] napht hyri di n-4- yfl-pyridin-3-yI)=- (1- net hyl - pi peri di n-
4-yl)-benzam de M552.1 1.64 552 ++ ++ 127 o NH NN is Cl
5'-[2-(5-Chl gh@esi fluoro-phenyl)- [1,8]naphthyridin-4-
yl k[ 2, 31bi pyri di nyl -

E denofes OY or NYY,; and

Y has the meaning as defined above,

5 (b) reacting the compound of formula (XV} in a solvent and under alkaline condition to
yield a compound of formula (XVI)

O O
| ;
N/ N | OH
H
XV
wherein E denotes OY or NYY; and
10 Y has the meaning as defined above,

(c) reacting the compound of formula (XVI) under acidic or alkaline conditions to yield
the compound of formuta (X) or a tautomer of formula (X-B)
O

AN
I/
N N OH
H

15 (X-B)

and optionally

(d) converting a base or an acid of the compound of formula (X-B) into a sait thereof.

20  In more detail, starting from nicotinic acid ester of formula (X!1) and reaction with malonic
acid derivatives of formula (XIV) in the presence of a solvent and a base, acyl malonic acid
derivatives of formula (XV) are formed, which can be cyclized under basic conditions in a
solvent to form tetrahydro-[1,8]Jnaphthyridine-2,4-dione-3-carboxylic acid derivatives or its
tautomeric forms of formula (XVI1). After acidic or alkaline hydrolysis/saponification and

25  decarboxylation, 2-hydroxy-[1,8]naphthyridine-4-one of formula (X-B), or its tautomers, is
formed, which can be further processed like in method B.

Alternatively, the naphthyridine-ones of formulae {X), (X-A) and (X-B) can be obtained from
reaction of a corresponding pyridin-4-yl-amine with malonic acid ester chloride (i.e.



6- carboxylic acid nethylam de M469.9 2.08 470 + 0 128 . -.. NNN

4454444- Mgbhyliwepegazi n- 1-yl) - phenyl ] -pyridin-3- yl}- 2Péfimﬁﬁhbwdms
pyrazol -1-y1)- [1, 8lnaphthyridine Mi6lg6 1.48 462 + + 129 / NI . Nu,

N.... FICao cl 542-(5-Chloro-2- quoro phenyl ) -
[ 1, 8] napht hyri di n-4- y11-12, 3| bi pyridinyl- 3-ylamne M427.9 1.60 428
00 _ NMDCZ@GHI{@BIJLBﬁﬂﬁlﬁﬁmﬁt&@émﬂiﬂc{)@ﬂ)z). followed by saponification, e.g.

with NaOH, and cyclization mediated by polyphosphoric acid (PPA).

In another aspect of manufacturing the naphthyridine derivative of formula (1), the
5 compound of formuta (IV) is accessible by a process (E) comprising the steps of:

(@  reacting the compound of formuta (Vi) with a compound of formula {XVI})

Hal W1\W
e
3%]/ 5

Hali
{(XVih)
10 wherein Hal has the meaning as defined above under the proviso that both Hal
radicals adopt different meanings,
to yield the compound of formula (IV)
R2._ VA
\f \{YG
W; %I/Ws
R7
15 (V)

wherein R2, R7, W,, W3, W5 and W, have the meaning as defined above,

and opticnally

(b)  converting a base or an acid of the compound of formuta (IV) into a salt thereof.

20
In still another aspect of manufacturing the naphthyridine derivative of formula (1), the
compound of formula (V) is accessible by a process (F) comprising the steps of:
(a) reacting a compound of formuta (111)
R&6
] NN
7 -
o5 N N R1

1y



130 S N-#1 ..--NN..... is C 2-(5-Chloro-2- flu [4-(4-nmethyl-
pi per azi nwd2piyooshenyl | pyri dazin-3- 111}- [1, 81napht hypigigpsoidodtsd

1.62 511 + + 131 o o0:. 4. --.. NN. ---,Fis C 6-(542-(5-Chloro-2-
fl uoro-phenyl)- [1, 8] napht hyridin-4- ‘y‘ﬁ' pyridin-3-yl}-414-
benzo[ 1, 41loxazi n-3- one M 482.9 2'09 483 +++ -1-+ 132 NN --.. NO C

2-(5-Chl or 0- gherein

R6 denotes B(OH),, and
R1 and Hal have the meaning as defined above,

5 with a compound of formula (XVII)
Hal Wi\w
\f I

W w

(XV11)
wherein Hal has the meaning as defined above,

10 to yield the compound of formula (V)

Hal

and optionally

15 (c) converting a base or an acid of the compound of formula (V) into a salt thereof.

Accordingly, any compound of formulae (IV) to (XVII) can be purified, provided as
intermediate product and used as starting material for the preparation of compounds of
formula (). It is preferred, however, that the compounds of formulae (1), (IV), (V), (VI),

20 (VI (1X), (X). (X8, (XN andfor (XV) are provided as intermediate product and used as
starting material for the preparation of compounds of formula (I), more preferably the
compounds of formulae (lIl), (1V), (V), (VI), (VIlI}, (IX) and/or (X}). In a most preferred
aspect of the invention, intermediate compounds of formulae (il1), (IV), (V) andfor (VIII) are
provided



fl uoro-phenyl)-4-[4- (4-nethyl-piperazin- 1-yl)- [2,31lbipyridinyl-5"-
Yil- [1, %b@pﬂt{d‘g?ﬂ’gsdl ne M511.0 1.28 511 +++ +++ 133 N i’CEfEPZOIOJ{OOTT-‘K‘}
N---N...-is C 5.12-(5-Chloro-2- fluorggphenyl)- [1,8]naphthyridin-4-
y1112, 31bi pyridinyl - 4-carbonitrile M437.9 2.26 438 0 0 134 -- NNis
Cl 2-(5-Chloro-2- fluoro-phenyl)-445- (2, 3-dihydro-

benzo[ 1, 4] di oxi n-6- yl)-pyridin-3-yll- R@, 8] napht hyridine NI 469, 9
2.46 470 ++ +++ 135

NN

(1)

R7

(V)
Wa

Hal
\f W
W. W,

3 Vs
l NN
/ '/

5 N N R1

O

o

N/ NH
Py

0 R1

)]

(Vi)
wherein

10 R6 denotes Hal, OH or B(OH),,
R7 denotes Hal, OH, boronic acid or a ester of boronic acid, and
R1, R2, W,, W3, Ws, W and Hal have the meaning as defined above;
15

and/or physiologically acceptable salts thereof.

Highly preferred template intermediates for producing the compounds of formula (1) are
selected from the group of:



%-. ,s 11, N9 NN Cl 3-(542-(5-Chloro-2- fluoro-phenyl)-

[ 1, 8] naphwoyniwiostsd- y13-pyridi n-3-yl)- benzene- sul f onagirde20vhA48040
2.02 491 +++ ++ WD 2011/ 095196PCT/ EFj?é:}l_O/ 0077.13 - 45 - 136 HN?N NN
G 2-(5-Chloro-2- fluoro-phenyl)-4[5- (112, 3, 4-tetrahydro-

i soqui nolin-7-yl1)- pyridin-3-yl11l- [1, 8l naphthyridine M466.9 1.53 467
+++ +++ 137 F ...-,-0 NN F control 2-(2,5-D fl uoro-
phenyl)-4-pyridin-3- yl41, 8] naphthyridine NN 319.3 1,78

/| o) O 0/
~ (o] = 0 =
i N O N/ N o} A e
NN H o N NH,

F F F E
B(OH), B(OH),
| Xy R i ™
F
= N/ N/ N/ ] N\
F >

and



320 + O
2-f1 uoro- phen

yﬁ"f“* [

psH2NO " PP .
1, 8 napht hyridin-4- yl]-
Gfo, .

acetam de M 484.9 1. 95 485 +++ ++ 139

[ 3-(4-(542-(5- Chloro-2-fluoro-
yl)-pyridin-3-yl)-

+++ +++ 140 N,
Table 2: Characteristics of preferred intermediate 4-(5-bromo-pyridin-3-yi)-2-(3-methyl-
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The compounds of formula (I) can be modified, like hydrogenated or metal-reduced, to
remove the chlorine, or put into a substitution reaction, and/for to be transformed with an
acid or base into a salt, preferably with a strong acid. Numerous papers and methods are
available and useful for the one skilled in the art in respect for organic chemistry, chemical
10  strategies and tactics, synthetic routes, protection of intermediates, cleavage and
purification procedure, isolation and characterization. General chemical modifications are
known to the one skilled in the art. Halogenation of aryls or hydroxy substitution by
halogens of acids, alcohols, phenols, and their tautomeric structures can be preferably
carried out by use of POCI;, or SOCI,, PCls, SO,Cl,. In some instances oxalyl chloride is
16  also useful. Temperatures can vary from 0°C to reflux depending on the task to halogenate
a pyridone structure or a carboxylic acid or a sufonic acid. Time will also be adjusted from
minutes to several hours or even over night. Similarly, alkylation, ether formation, ester
formation, amide formation are known to the one skilled in the art. Arylation with aryl
boronic acids can be performed in presence of a Pd catalyst, appropriate ligand and base,
20 preferably a carbonate, phosphate, borate salt of sodium, potassium or cesium. Organic
bases, like Et;N, DIPEA or the more basic DBU can also be used. Solvents can vary too,
from toluene, dioxane, THF, diglyme, monoglyme, alcohols, DMF, DMA, NMP, acetonitrile,
in some cases even water, and others. Commonly used catalysts like Pd (PPh;),, or
Pd(OAc),, PdCl; type precursors of PdO catalysts have advanced to more complex ones
25  with more efficient ligands. In C-C arylations instead of boronic acids and esters (Stille
coupling), aryi-trifluoroborate potassium salts (Suzuki-Miyaura coupling), organo silanes
(Hiyama coupling), Grignard reagents (Kumada), zinc organyles (Negishi coupling) and tin
organyles (Stille coupling) are useful. This experience can be transferred to N- and O-
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130: 6686 (2008)), and with aryl chlorides and anilines (Fors et al. JACS 130: 13552 (2008)
as well as for O-arylation by using Cu catalysis and Pd catalysis.

In the final step of the processes above, a salt of the compound according to formulae (I) to
(XV), preferably formula (1), is optionally provided. The said compounds according to the
invention can be used in their final non-salt form. On the other hand, the present invention
also encompasses the use of these compounds in the form of their pharmaceutically

10  acceptable salts, which can be derived from various organic and inorganic acids and bases
by procedures known in the art. Pharmaceutically acceptable salt forms of the compounds
according to the invention are for the most part prepared by conventional methods. If the
compound according to the invention contains a carboxyl group, one of its suitable salts
can be formed by reacting the compound with a suitable base to give the corresponding

15  base-addition salt. Such bases are, for example, alkali metal hydroxides, including
potassium hydroxide, sodium hydroxide and iithium hydroxide; alkaline earth metal
hydroxides, such as barium hydroxide and calcium hydroxide; alkali metal alkoxides, for
example potassium ethoxide and sodium propoxide; and various organic bases, such as
piperidine, diethanolamine and N-methylglutamine. The aluminum salts of the compounds

20  according to the invention are likewise included. In the case of certain compounds
according to the invention, acid-addition salts can be formed by treating these compounds
with pharmaceutically acceptable organic and inorganic acids, for example hydrogen
halides, such as hydrogen chloride, hydrogen bromide or hydrogen iodide, other mineral
acids and corresponding salts thereof, such as sulfate, nitrate or phosphate and the like,

25  and alkyl- and monoarylsuifonates, such as ethanesulfonate, toluenesulfonate and
benzenesuifonate, and other organic acids and corresponding salts thereof, such as
acetate, trifluoroacetate, tartrate, maleate, succinate, citrate, benzoate, salicylate,
ascorbate and the like. Accordingly, pharmaceutically acceptable acid-addition salts of the
compounds according to the invention include the following: acetate, adipate, alginate,

30 arginate, aspartate, benzoate, benzenesulfonate (besylate), bisulfate, bisulfite, bromide,
butyrate, camphorate, camphorsulfonate, caprylate, chloride, chlorobenzoate, citrate,
cyclopentanepropionate, digluconate, dihydrogenphosphate, dinitrobenzoate,
dodecylsulfate, ethanesulfonate, fumarate, galacterate (from mucic acid), gatacturonate,
glucoheptanoate, gluconate, glutamate, glycerophosphate, hemisuccinate, hemisulfate,

35 heptanoate, hexanoate, hippurate, hydrochloride, hydrobromide, hydroiodide, 2-
hydroxyethanesulfonate, iodide, isethionate, isobutyrate, lactate, lactobionate, malate,

maleate, malonate, mandelate, metaphosphate, methanesulfonate, methylbenzoate,
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phosphonate, phthalate, but this does not represent a restriction.

5  With regard to that stated above, it can be seen that the expressions “pharmaceutically
acceptable salt” and “physiologically acceptable salt’, which are used interchangeable
herein, in the present connection are taken to mean an active ingredient which comprises a
compound according to the invention in the form of one of its salts, in particular if this salt
form imparts improved pharmacokinetic properties on the active ingredient compared with

10 the free form of the active ingredient or any other salt form of the active ingredient used
earlier. The pharmaceutically acceptable salt form of the active ingredient can also provide
this active ingredient for the first time with a desired pharmacokinetic property which it did
not have earlier and can even have a positive influence on the pharmacodynamics of this
active ingredient with respect to its therapeutic efficacy in the body.

15
Object of the present invention is also the use of compounds according to formula (1)
and/or physiologically acceptable salts thereof for inhibiting ATP consuming proteins,
particularly kinases. The term “inhibition” denotes any reduction in kinase activity, which is
based on the action of the specific inventive compounds capable to interact with the target

20  kinase in such a manner that makes recognition, binding and blocking possible. The
compounds are characterized by such a high affinity to at least one kinase, which ensures
a reliable binding and preferably a complete blocking of kinase activity. More preferably,
the substances are mono-specific in order to guarantee an exclusive and directed
recognition with the chosen single kinase target. In the context of the present invention, the

25 term “recognition” - without being limited thereto - relates to any type of interaction between
the specific substances and the target, particularly covalent or non-covalent binding or
association, such as a covailent bond, hydrophobic/ hydrophilic interactions, van der Waals
forces, ion pairs, hydrogen bonds, ligand-receptor interactions, and the like. Such
association may also encompass the presence of other molecules such as peptides,

30 proteins or nucleotide sequences. The present receptorfligand-interaction is characterized
by high affinity, high selectivity and minimal or even lacking cross-reactivity to other target
molecules to exclude unhealthy and harmful impacts to the treated subject.

In an embodiment of the present invention, the kinases either belong to the group of

35 tyrosine kinases and serine/threonine kinases. In a preferred embodiment of the invention,
the kinases are selected form the group of TGF-beta, RON, TAK1, CHK2, PDK1, Met,
PKD1, MINK1, SAPK2-alpha, SAPK2-beta, MKK1, GCK, HER4, ALK1, ALK2, ALK4, ALKS5
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kinases to be inhibited are TGF-beta receptor kinase, RON, TAK1 and/or CHK2, highly
preferably TGF-beta receptor kinase.

5  The kinase are especially haif inhibited if the concentration of the compounds amounts to
less than 10 pM, preferably less than 1 uM, more preferably less than 0.1 pM. Such
concentration is also referred to as 1Cs,.

The compounds according to the invention preferably exhibit an advantageous biclogical

10  activity, which is easily demonstrated in enzyme-based assays, for example assays as
described herein. In such enzyme-based assays, the compounds according to the
invention preferably exhibit and cause an inhibiting effect, which is usually documented by
ICso values in a suitable range, preferably in the micromolar range and more preferably in
the nanomolar range. '

15
As discussed herein, these signaling pathways are relevant for various diseases.
Accordingly, the compounds according to the invention are useful in the prophylaxis and/or
treatment of diseases that are dependent on the said signaling pathways by interaction with
one or more of the said signaling pathways. The present invention therefore relates to

20 compounds according to the invention as promoters or inhibitors, preferably as inhibitors, of
the signaling pathways described herein, particularly the TGF-R signaling pathway.

The host or patient can belong to any mammalian species, for example a primate species,
particularly humans; rodents, including mice, rats and hamsters; rabbits; horses, cows,

25 dogs, cats, etc. Animal models are of interest for experimental investigations, providing a
model for treatment of human disease.

The susceptibility of a particular cell to treatment with the compounds according to the
invention can be determined by in vitro tests. Typically, a culture of the cell is combined
30  with a compound according to the invention at various concentrations for a period of time
which is sufficient to allow the active agents to induce cell death or to inhibit migration,
usually between about one hour and one week. In vitro testing can be carried out using

cultivated cells from a biopsy sample. The viable cells remaining after the treatment are
then counted.

35
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various signal transduction pathways, various scientists have developed suitable models or
model systems, for example cell culture models (for example Khwaja et al., EMBO, 1997,
16, 2783-93) and models of transgenic animals (for example White et al., Oncogene, 2001,
5 20, 7064-7072). For the determination of certain stages in the signal transduction cascade,

interacting compounds can be utilized in order o moduiate the signal (e.g. Stephens et al.,
Biochemical J., 2000, 351, 95-105). The compounds according to the invention can also be
used as reagents for testing kinase-dependent signal transduction pathways in animals
and/or cell culture models or in the clinical diseases mentioned in this application.

10
Measurement of the kinase activity is a technique which is well known to the person skilled
in the art. Generic test systems for the determination of the kinase activity using substrates,
for example histone (for example Alessi et al., FEBS Lett. 1996, 399, 3, pages 333-338) or
the basic myelin protein, are described in the literature (for example Campos-Gonzalez, R.

15  and Glenney, Jr., J.R. 1992, J. Biol. Chem. 267, page 14535).

For the identification of kinase inhibitors, various assay systems are available. In scintilla-
tion proximity assay (Sorg et al., J. of. Biomolecular Screening, 2002, 7, 11-19) and flash-
plate assay, the radioactive phosphorylation of a protein or peptide as substrate with yYATP

20 is measured. In the presence of an inhibitory compound, a decreased radioactive signal, or
none at all, is detectable. Furthermore, homogeneous time-resolved fluorescence reso-
nance energy transfer (HTR-FRET) and fluorescence polarisation (FP) technologies are
suitable as assay methods (Sills’et al., J. of Biomolecular Screening, 2002, 191-214). Other
non-radioactive ELISA assay methods use specific phospho-antibodies (phospho-ABs).

25  The phospho-AB binds only the phosphorylated substrate. This binding can be detected by
chemiluminescence using a second peroxidase-conjugated anti-sheep antibody.

The use according to the previous paragraphs of the specification may be either performed
in-vitro or in-vivo models. The inhibition can be monitored by the techniques described in
30 the course of the present specification. The in-vitro use is preferably applied to samples of
humans suffering from cancer, tumor growth, metastatic growth, fibrosis, restenosis, HIV
infection, neurodegenerative disorders, e.g. Alzheimer's disease, atherosclerosis,
inflammation and disorders of wound healing, angiogenesis, cardiovascular system, bone,
CNS and/or PNS. Testing of several specific compounds and/or derivatives thereof makes
35 the selection of that active ingredient possible that is best suited for the treatment of the
human subject. The in-vivo dose rate of the chosen derivative is advantageously pre-

adjusted to the kinase susceptibility and/or severity of disease of the respective subject
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Moreover, the subsequent teaching of the present specification concerning the use of the
compounds according to formula () and its derivatives for the production of a medicament
for the prophylactic or therapeutic treatment and/or monitoring is considered as valid and
5  applicable without restrictions to the use of the compound for the inhibition of kinase activity
if expedient.

The invention furthermore relates to a medicament comprising at least one compound
according to the invention and/or pharmaceutically usable derivatives, salts, solvates and

10  stereoisomers thereof, including mixtures thereof in all ratios, and optionally excipients
and/or adjuvants.

In the meaning of the invention, an “adjuvant” denotes every substance that enables,
intensifies or madifies a specific response against the active ingredient of the invention if

15  administered simultaneously, contemporarily or sequentially. Known adjuvants for injection
solutions are, for example, aluminum compositions, such as aluminum hydroxide or
aluminum phosphate, saponins, such as QS21, muramyldipeptide or muramyltripeptide,
proteins, such as gamma-interferon or TNF, M59, squalen or polyols.

20  Consequently, the invention also relates to a pharmaceutical composition comprising as
active ingredient an effective amount of at least one compound according to formula (1)
andfor physiologically acceptable salts thereof together with pharmaceutically tolerable
adjuvants.

25 A “medicament”, “pharmaceutical compaosition” or “pharmaceutical formulation” in the
meaning of the invention is any agent in the field of medicine, which comprises one or more
compounds of formula (1) or preparations thereof and can be used in prophylaxis, therapy,
follow-up or aftercare of patients who suffer from diseases, which are associated with
kinase activity, in such a way that a pathogenic modification of their overall condition or of

30 the condition of particular regions of the organism could establish at least temporarily.

Furthermore, the active ingredient may be administered alone or in combination with other
treatments. A synergistic effect may be achieved by using more than one compound in the
pharmaceutical composition, i.e. the compound of formula (I) is combined with at least

35 another agent as active ingredient, which is either another compound of formula (1) or a
compound of different structural scaffold. The active ingredients can be used either
simultaneously or sequentially.
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The present compounds are suitable for combination with known anticancer agents. These
known anticancer agents include the following: (1) estrogen receptor modulators, (2)
androgen receptor modulators, (3) retinoid receptor modulators, (4) cytotoxic agents, (5)

5 antiproliferative agents, (6) prenyl-protein transferase inhibitors, (7) HMG-CoA reductase
inhibitors, (8) HIV protease inhibitors, (9) reverse transcriptase inhibitors and (10) further
angiogenesis inhibitors. The present compounds are particularly suitable for administration
at the same time as radiotherapy. The synergistic effects of inhibiting VEGF in combination
with radiotherapy have been described in the art (see WO 00/611886).

10
The invention also relates to a set (kit) consisting of separate packs of an effective amount
of a compound according to the invention and/or pharmaceutically acceptable saits,
derivatives, solvates and stereoisomers thereof, including mixtures thereof in all ratios, and
an effective amount of a further medicament active ingredient. The set comprises suitable

15  containers, such as boxes, individual bottles, bags or ampoules. The set may, for.example,
comprise separate ampoules, each containing an effective amount of a compound
according to the invention and/or pharmaceutically acceptable salts, derivatives, solvates
and stereoisomers thereof, including mixtures thereof in all ratios, and an effective amount
of a further medicament active ingredient in dissolved or lyophilized form.

20
Pharmaceutical formulations can be adapted for administration via any desired suitable
method, for example by oral (including buccal or sublingual), rectal, nasal, topical (including
buccal, sublingual or transdermal), vaginal or parenteral (including subcutaneous,
intramuscular, intravenous or intradermal) methods. Such formulations can be prepared

25  using all processes known in the pharmaceutical art by, for example, combining the active
ingredient with the excipient(s) or adjuvani(s).

The pharmaceutical composition of the invention is produced in a known way using
common solid or liquid carriers, diluents and/or additives and usual adjuvants for

30 pharmaceutical engineering and with an appropriate dosage. The amount of excipient
material that is combined with the active ingredient to produce a single dosage form varies
depending upon the host treated and the particular mode of administration. Suitable
excipients include organic or inorganic substances that are suitable for the different routes
of administration, such as enteral (e.g. oral), parenteral or topical application, and which do

35  not react with compounds of formula (I} or salts thereof. Examples of suitable excipients are

water, vegetable oils, benzyl alcohols, alkylene glycols, polyethylene glycols, glycerol
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Pharmaceutical formulations adapted for oral administration can be administered as

5 separate units, such as, for example, capsules or tablets; powders or granules; solutions or
suspensions in aqueous or non-aqueous liquids; edible foams or foam foods; or oil-in-water
liquid emulsions or water-in-oll liquid emulsions.

Pharmaceutical formulations adapted for parenteral administration include aqueous and

10  non-aqueous sterile injection solutions comprising antioxidants, buffers, bacteriostatics and
solutes, by means of which the formulation is rendered isotonic with the blood of the
recipient to be treated; and aqueous and non-aqueous sterile suspensions, which may
comprise suspension media and thickeners. The formulations can be administered in
single-dose or multi-dose containers, for example sealed ampoules and vials, and stored in

15  freeze-dried (lyophilized) state, so that only the addition of the sterile carrier liquid, for
example water for injection purposes, immediately before use is necessary. Injection
solutions and suspensions prepared in accordance with the recipe can be prepared from

sterile powders, granules and tablets.

20 It goes without saying that, in addition to the above particutarly mentioned constituents, the
formulations may also comprise other agents usual in the art with respect to the particular
type of formulation; thus, for example, formulations which are suitable for oral
administration may comprise flavors.

25 In a preferred embodiment of the present invention, the pharmaceutical composition is
orally or parenterally administered, more preferably orally. In particular, the active
ingredient is provided in a water-soluble form, such as a phamaceutically acceptable salt,
which is meant to include both acid and base addition salts. Furthermore, the compounds
of formula (I} and salts thereof, may be lyophilized and the resulting iyophilizates used, for

30 example, to produce preparations for injection. The preparations indicated may be
sterilized and/or may comprise auxiliaries, such as carrier proteins (e.g. serum albumin),
lubricants, preservatives, stabilizers, fillers, chelating agents, antioxidants, solvents,
bonding agents, suspending agents, wetting agents, emuisifiers, salts (for influencing the
osmotic pressure), buffer substances, colorants, flavorings and one or more further active

35 substances, for example one or more vitamins. Additives are well known in the art, and
they are used in a variety of formulations.
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and denote an amount of the pharmaceutical compound having a prophylactically or
therapeutically relevant effect on a disease or pathological conditions, i.e. which causes in
a tissue, system, animal or human a biological or medical response which is sought or

5 desired, for example, by a researcher or physician. A “prophylactic effect” reduces the
likelihood of developing a disease or even prevents the onset of a disease. A
“‘therapeutically relevant effect’ relieves to some extent one or more symptoms of a disease
or returns to normality either partially or completely one or more physiclogical or
biochemical parameters associated with or causative of the disease or pathological

10 conditions. In addition, the expression “therapeutically effective amount” denotes an
amount which, compared with a corresponding subject who has not received this amount,
has the following consequence: improved treatment, healing, prevention or elimination of a
disease, syndrome, condition, complaint, disorder or side-effects or also the reduction in
the advance of a disease, complaint or disorder. The expression “therapeutically effective
15  amount” also encompasses the amounts which are effective for increasing normal

physiological function.

The respective dose or dosage range for administering the pharmaceuticat composition
according to the invention is sufficiently high in order to achieve the desired prophylactic or

20 therapeutic effect of reducing symptoms of the aforementioned diseases, cancer andfor
fibrotic diseases. It will be understood that the specific dose level, frequéncy and period of
administration to any particular human will depend upon a variety of factors including the
activity of the specific compound employed, the age, body weight, general state of health,
gender, diet, time and route of administration, rate of excretion, drug combination and the

25 severity of the particular disease to which the specific therapy is applied. Using well-known
means and methods, the exact dose can be determined by one of skill in the art as a
matter of routine experimentation. The prior teaching of the present specification is valid
and applicable without restrictions to the pharmaceutical composition comprising the
compounds of formuta (1} if expedient.

30
Pharmaceutical formulations can be administered in the form of dosage units which
comprise a predetermined amount of active ingredient per dosage unit. The concentration
of the prophylactically or therapedutically active ingredient in the formulation may vary from
about 0.1 to 100 wt %. Preferably, the compound of formula (I} or the pharmaceutically

35 acceptable salts thereof are administered in doses of approximately 0.5 to 1000 mg, more
preferably between 1 and 700 mg, most preferably 5 and 100 mg per dose unit. Generally,
such a dose range is appropriate for total daily incorporation. In other terms, the daily dose
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present specification (e.g. depending on the condition treated, the method of administration
and the age, weight and condition of the patient). Preferred dosage unit formulations are

5 those which comprise a daily dose or part-dose, as indicated above, or a corresponding

fraction thereof of an active ingredient. Furthermore, pharmaceutical formulations of this

type can be prepared using a process which is generally known in the pharmaceutical art.

Although a therapeutically effective amount of a compound according to the invention has

10  to be ultimately determined by the treating doctor or vet by considering a number of factors
(e.g. the age and weight of the animal, the precise condition that requires treatment,
severity of condition, the nature of the formulation and the method of administration), an
effective amount of a compound according to the invention for the treatment of neoplastic
growth, for example colon or breast carcinoma, is generally in the range from 0.1 to

15 100 mg/kg of body weight of the recipient (mammal) per day and particularly typically in the
range from 1 to 10 mg/kg of body weight per day. Thus, the actual amount per day for an
adult mammal weighing 70 kg is usually between 70 and 700 mg, where this amount can
be administered as a single dose per day or usually in a series of part-doses (such as, for
example, two, three, four, five or six} per day, so that the total daily dose is the same. An

20 effective amount of a salt or solvate or of a physiologically functional derivative thereof can
be determined as the fraction of the effective amount of the compound according to the
invention per se. It can be assumed that similar doses are suitable for the treatment of

other conditions mentioned above.

25  The pharmaceutical composition of the invention can be employed as medicament in
human and veterinary medicine. According to the invention, the compounds of formuta (1)
and/or physiclogically salts thereof are suited for the prophylactic or therapeutic treatment
and/or monitoring of diseases that are caused, mediated and/or propagated by kinase
activity. It is particularly preferred that the diseases are selected from the group of cancer,

30 tumor growth, metastatic growth, fibrosis, restenosis, HIV infection, neurodegenerative
disorders, atherosclerosis, inflammation and disorders of wound healing, angiogenesis,
cardiovascular system, bone, CNS and/for PNS. It shall be understood that the host of the

compound is included in the present scope of protection according to the present invention.

35 Particular preference is given to the treatment and/or monitoring of a tumor and/or cancer

disease. The tumor is preferably selected from the group of tumors of the squamous
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epiée{iur\n, élaéldezr, sfo{'na\ch,—lgdrheys, head, neck, esophagus, cervix, thyroid, intestine,

liver, brain, prostate, urogenital tract, lymphatic system, larynx and/or lung.

The tumor is furthermore preferably selected from the group of lung adenocarcinoma,
small-cell lung carcinomas, pancreatic cancer, glioblastomas, colon carcinoma and breast
carcinoma. In addition, preference is given to the treatment and/or monitoring of a tumor of
the blood and immune system, more preferably for the treatment and/or monitoring of a
tumor selected from the group of acute myeloid leukemia, chronic myeloid leukemia, acute
lymphatic leukemia and/or chronic lymphatic leukemia. Such tumors can also be
designated as cancers in the meaning of the invention.

In a more preferred embodiment of the invention, the aforementioned tumors are solid

tumors.

In another preferred embodiment of the invention, the compounds of formula (1) are applied
for the prophylactic or therapeutic treatment and/or monitoring of retroviral diseases or for
the manufacture of a medicament for the prophylactic or therapeutic treatment and/or
monitoring of retroviral diseases, respectively, preferably of retroviral immune diseases,
more preferably an HIV infection. The agent can be eiiher administered to reducing the
likelihood of infection or to prevent the infection of a mammal with a retrovirus and the
onset of the disease in advance, or {o treat the disease caused by the infectious agent.
Particularly, later stages of virus internalization can be reduced and/or prevented. it is the
intention of a prophylactic inoculation to reduce the likelihood of infection or to prevent the
infection with a retrovirus after the infiltration of single viral representatives, e.g. into a
wound, such that the subsequent propagation of the virus is strictly diminished, or it is even
completely inactivated. If an infection of the patient is already given, a therapeutic
administration is performed in order to inactivate the retrovirus being present in the body or
to stop its propagation. Numerous retroviral diseases can be successfully combated by
applying the inventive compounds, particularly AIDS caused by HIV.

The naphthyridine compounds according to the present invention are also useful against
diseases selected from the group of cardiovascular diseases, kidney diseases, hepatic
diseases, syndromes associated with pulmonary fibrosis, collagen vascular disorders, eye
diseases, excessive or hypertrophic scar formation in the dermis, disorders of the
gastrointestinal tract, chronic scarring of the peritoneum, neurological conditions, diseases
of the joints, diseases that benefit from the improvement of lung function and diseases from

a proinflammation response, fibroproliferative response or both.
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The invention also relates to the use of compounds according to formula (1) and/or
physiologically acceptable salts thereof for the prophylactic or therapeutic treatment and/or
monitoring of diseases that are caused, mediated and/or propagated by kinase activity.

5  Furthermore, the invention relates to the use of compounds according to formula (1) and/or
physiclogically acceptable salts thereof for the production of a medicament for the
orophylactic or therapeutic treatment andfor monitoring of diseases that are caused,
mediated and/or propagated by kinase activity. Compounds of formula (1) and/or a
physiologically acceptable salt thereof can furthermore be employed as intermediate for the

10  preparation of further medicament active ingredients. The medicament is preferably
prepared in a non-chemical manner, e.g. by combining the active ingredient with at least
one solid, fluid and/or semi-fluid carrier or excipient, and optionally in conjunction with a
single or more other active substances in an appropriate dosage form.

15  In another embodiment of the present invention, the compounds according to formula (1)
and/or physiologically acceptable salts thereof are used for the production of a combination
preparation for the prophylactic or therapeutic treatment and/or monitoring of solid tumors,
wherein the combination preparation comprises an effective amount of an active ingredient
selected from the group of (1) oestrogen receptor modulators, (2) androgen receptor

20 modulators, (3) retinoid receptor modulators, (4) cytotoxic agents, (5) antiproliferative
agents, (6) prenyl-protein transferase inhibitors, (7) HMG-CoA reductase inhibitors, (8) HIV
protease inhibitors, (8) reverse transcriptase inhibitors and (10) further angiogenesis
inhibitors.

25  The compounds of formula (i) according to the invention can be administered before or
following an onset of disease once or several times acting as therapy. The aforementioned
medical products of the inventive use are particularly used for the therapeutic treatment. A
therapeutically relevant effect relieves to some extent one or more symptoms of an
autoimmune disease, or returns to normality, either partially or completely, one or more

30 physiological or biochemical parameters associated with or causative of the disease or
pathological conditions. Monitoring is considered as a kind of treatment provided that the
compounds are administered in distinct intervals, e.g. in order to booster the response and
eradicate the pathogens and/or symptoms of the disease completely. Either the identical
compound or different compounds can be applied. The medicament can also be used to

35 reduciﬁg the likelihood of developing a disease or even prevent the initiation of diseases
associated with increased kinase activity in advance or to treat the arising and continuing
symptoms. The diseases as concerned by the invention are preferably cancer and/or
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conditions, such as a familial disposition, a genetic defect, or a previously passed disease.

5  The prior teaching of the present specification concerning the pharmaceutical composition
is valid and applicable without restrictions to the use of compounds according to formula (1)
and their salts for the production of 2 medicament and/or combination preparation for
prophylaxis and therapy of said diseases.

10 ltis another object of the invention to provide a method for treating diseases that are
caused, mediated and/or propagated by kinase activity, wherein an effective amount of at
least one compound according to formula (I) and/or physiologically acceptable salts thereof
is administered to a mammal in need of such treatment. The preferred treatment is an oral
or parenteral administration. The treatment of the patients with cancer, tumor growth,

15  metastatic growth, fibrosis, restenosis, HIV infection, neurodegenerative disorders,
atherosclerosis, inflammation and disorders of wound healing, angiogenesis,
cardiovascular system, bone, CNS and/or PNS, or people bearing a risk of developing such
diseases or disorders on the basis of existing preconditions by means of the compounds of
formula (1) improves the whole-body state of health and ameliorates symptoms in these

20 individuals. The inventive method is particularly suitable for treating solid tumors.

in a preferred embodiment of the method, the treatment with the present compounds is
combined with radiotherapy. It is even more preferred to administer a therapeutically
effective amount of a compound according formula (1) in combination with radiotherapy and

25  another compound from the groups (1) to (10) as defined above. The synergistic effects of
inhibiting VEGF in combination with radiotherapy have already been described.

The prior teaching of the invention and its embodiments is valid and applicable without
restrictions to the method of treatment if expedient.
30
In the scope of the present invention, novel hetaryl-[1,8]naphthyridine compounds of
formula (1) are provided for the first time. The inventive compounds strongly and/or
selectively target ATP consuming proteins like kinases, particularly TGF-8 receptor
kinases. The compounds of formula (I) and derivatives thereof are characterized by a high
35 specificity and stability; low manufacturing costs and convenient handling. These features
form the basis for a reproducible action, wherein the lack of cross-reactivity is included, and

for a reliable and safe interaction with their matching target structures. The current
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inhibition, the regulation and/or modulation of the signal cascade of kinases, especially the
TGF-R receptor kinases, which can be advantageously applied as research and/or
diagnostic tool.

Furthermore, medicaments and pharmaceutical compositions containing said compounds
-and the use of said compounds to treat kinase-mediated conditions is a promising, novel
approach for a broad spectrum of therapies causing a direct and immediate reduction of
symptoms in man and animal. The impact is of special benefit to efficiently combat severe

10 diseases, such as cancer, inflammation and/or fibrotic diseases, either alone or in
combination with other anti-cancer, anti-inflammatory or anti-fibrotic treatments. In addition
to the aforementioned clinical pictures, the compounds of formula (1), their salts, isomers,
tautomers, enantiomeric forms, diastereomers, racemates, derivatives, prodrugs and/or
metabolites are also useful for the diagnosis and treatment of any illnesses arising from

15 TGF-B kinase signaling, particularly associated with cell proliferation and cell migration to
be inhibited. The low molecular weight inhibitors are applied either themselves andfor in
combination with physical measurements for diagnostics of effectiveness of any method of
treatment, such as surgery, immune-, radio-and/or chemotherapy; the latter means a
targeted therapy with any NME (i.e. NCE and/or NBE) as mono- and/or on-target/off-target

20  combination therapy.

Due to their surprisingly strong and/or selective inhibition of enzymes, which regulate
cellular processes by transferring phosphate groups from ATP to protein, the compounds of
the invention can be advantageously administered at lower doses compared to other less
25  potent or selective inhibitors of the prior art while still achieving equivalent or even superior
desired biological effects. In addition, such a dose reduction may advantageously lead to
less or even no medicinal adverse effects. Further, the high inhibition selectivity of the
compounds of the invention may translate into a decrease of undesired side effects on its
own regardless of the dose applied.
30
All the references cited herein are incorporated by reference in the disclosure of the

invention hereby.

Itis to be understood that this invention is not limited to the particular compounds,

35  pharmaceutical compositions, uses and methods described herein, as such matter may, of
course, vary. it is also to be understood that the terminology used herein is for the purpose
of describing particular embodiments only and is not intended to limit the scope of the
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the appended claims, snngu orms of words such as "a," "an," and "the" include their

corresponding plural referents unless the context clearly dictates otherwise. Thus, e.g.,
reference to "a compound” includes a single or several different compounds, and reference

5 to"a method" includes reference to equivalent steps and methods known to a person of
ordinary skill in the art, and so forth. Unless otherwise defined, all technical and scientific
terms used herein have the same meaning as commonly understood by a person of
ordinary skill in the art to which this invention belongs.

10  The techniques that are essential according to the invention are described in detail in the
specification. Other techniques which are not described in detail correspond to known
standard methods that are well known to a person skilled in the art, or the techniques are
described in more detail in cited references, patent applications or standard literature.
Although methods and materials similar or equivalent to those described herein can be

15 used in the practice or testing of the present invention, suitable examples are described
below. The following examples are provided by way of illustration and not by way of
limitation. Within the examples, standard reagents and buffers that are free from
contaminating activities (whenever practical) are used. The example are particularly to be
construed such that they are not limited to the explicitly demonstrated combinations of

20 features, but the exemplified features may be unrestrictedly combined again if the technical
problem of the invention is solved.

In the following examples, “conventional workup” means; water was added if necessary,
the pH was adjusted, if necessary, to a value of between 2 and 10, depending on the
25  constitution of the end product, the mixture was extracted with ethyl acetate or dichloro-
methane, the phases were separated, the organic phase was dried over sodium sulfate
and evaporated, and the product was purified by chromatography on silica gel and/or by
crystallization. Ry values were determined on silica gel. The eluent was ethyl acetate/

methanol 9:1. Above and below, all temperatures were indicated in °C.

> Retention time R; [min] determination was carried out by HPLC:
Column: Chromolith SpeedROD RP-18e, 50 x 4.6 mm?
Gradient: A:B=98:410 0:100
Flow rate: 2.4 mifmin

35 EluentA: water + 0.05 % formic acid,
Eiuent B: acetonitrile + 0.04 % formic acid

Wavelengih: 220 nm
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EXAMPLE 1: Syn hesis of 4-chloro-2-( chlor0-2 uoro-phenyl)-[1,8]naphthyridine
Cl
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A solution of 9.95 g (50.0 mmol) 2,4-dichloro-[1,8]naphthyridine (described by Koller,

5  Chemische Berichte 60: 407 (1927)), 8.72 g (50.0 mmol) 5-chloro-2-fluorophenylboronic
acid und 5.04 g (60.0 mmol) sodium hydrogencarbonate in 100 ml DMF und 50 ml water
was heated to 80°C under nitrogen. 701 mg (1.0 mmol) bis-(triphenylphosphine)-
palladium(ll)-chloride were added and the mixture was stirred for 16 hrs at 80°C. Water was
added to the reaction mixture and the precipitate was filtered off, dried in vacuum and

10 recrystallized from 2-propanol. This yielded 4-chloro-2-(5-chioro-2-flucro-phenyl)-
[1,8]naphthyridine as yellowish crystals; HPLC-MS: 2.49 min, [M+H] 293.
'H NMR (400 MHz, CDCl) 3 [ppm] = 9.14 (dd, J=4.2, 1.9, 1H), 8.56 (dd, J=8.3, 1.9, 1H),
8.37 (dd, J=6.8, 2.7, 1H), 8.10 (d, J=1.6, 1H), 7.56 (dd, J=8.4, 4.2, 1H), 7.36 (ddd, J=8.7,
4.2, 2.8, 1H), 7.10 (dd, J=10.9, 8.8, 1H).

15
The following compounds were similarly produced:
4-Chloro-2-(2-fluoro-phenyl)-{1,8]naphthyridine; HPLC-MS: 2.30 min, [M+H] 259
4-Chloro-2-(4-fluoro-phenyl)-[1,8]naphthyridine; HPLC-MS: 2.29 min, [M+H] 259
4-Chloro-2-(3-chioro-phenyi)-[1,8]naphthyridine; HPLC-MS: 2.44 min, {M+H] 275

20  4-Chloro-2-(3-trifluoromethyl-phenyl)-[1,8]naphthyridine; HPLC-MS: 2.49 min, [M+H) 309
4-Chloro-2-(2-fiuoro-5-triflucromethyi-phenyl)-[1,8]naphthyridine; HPLC-MS: 2.52 min,
[M+H] 327
4-Chloro-2-(2,4,5-trifluoro-phenyl)-{1,8]naphthyridine; HPLC-MS: 2.45 min, {M+H] 295
4-Chloro-2-(2-fluoro-5-trifluoromethoxy-phenyl}-[1,8]naphthyridine; HPLC-MS: 2.63 min,

25  [M+H]}343
4-Chloro-2-(2,5-difluoro-phenyl)-[1,8]naphthyridine; HPLC-MS: 2.32 min, [M+H]} 277
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A solution of 1.99 g (10.0 mmol) 2,4-dichloro-[1,8]naphthyridine, 1.47 g (10.0 mmol) 2-
cyanobenzeneboronic acid and 1.01 g (120.0 mmol) sodium bicarbonate in 100 m! DMF
5 and 50 ml water was heated to 80°C under nitrogen. 140 mg (0.20 mmoi) bis-(triphenyl-

phosphine)-palladium(!l)-chloride were added and the mixture was stirred for 16 hrs at
80°C. Water was added to the reaction mixture and the resulting precipitate was filtered off
and washed well with water. The residue was dried in vacuum yielding 2-(4-chloro-
[1,8]naphthyridin-2-yl)-benzamide as yellow crystals; HPLC-MS: 1.55 min, [M+H] 284.

10
To a slurry of 970 mg (3.42 mmol) 2-(4-chloro-[1,8]naphthyridin-2-yi)-benzamide in 10 mi
dichloromethane 2.85 g {(12.0 mmof) 1.26 g (5.27 mmol) methoxycarbonylsulfamoyl-
triethylammonium hydroxide, inner salt, (Burgess reagent) was added. The reaction mixture
was stirred for 4 hours at room temperature. The reaction mixture was partitioned between

15  water and dichloromethane. The organic phase was dried over sodium sulfate and
evaporated. The residue was crystallized from isopropanol yielding 2-(4-chloro-
[1,8]naphthyridin-2-yl)-benzonitrile as colourless crystals; HPLC-MS: 1.94 min, [M+H] 266.

EXAMPLE 3: Synthesis of 4-chloro-2-(6-methylpyridin-2-yl)-[1,8]naphthyridine

¢l /( ' Cl
P Ng s T~ PdCl,(PPh;,), P
DO -
N° N C F toluene NN R
20 Z
A solution of 1.69 g (8.47 mmol) 2,4-dichloro-[1,8]naphthyridine and 3.24 g (8.47 mmol}
B-methyl-2-(tributylstannyl)-pyridine in 8.5 ml toluene under nitrogen was heated to 80°C.

Then 178 mg (0.254 mmol) bis—(triphenylphosphine)—paltadium(lI)-chloridé were added. The
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— 'y mixture was stirred for 16 hrs at 80°C and then cooled to 0°G in an ice bath. The precipitate

was filtered off, washed with ice cold toluene and petrolether and dried in vacuum. This
yielded 4-chioro-2-(6-methylpyridin-2-yi)-[1,8]naphthyridine as gray felted needles: HPLC-
MS: 2.25 min, [M+H] 256.

5 'H-NMR (CDCl): & [ppm] = 2.71 (s, 3H), 7.29 (d, J=7.3 Hz, 1H), 7.61 (dd, J,=8.3 Hz, J,=
4.1 Hz, 1H), 7.80 (t, J=7.7 Hz, 1H), 8.66 (dd, J:=8.1 Hz, J,=2.0 Hz, 1H), 8.67 (d, J=7.8 Hz,
1H), 8.9 (s, 1H), 9.2 (dd, J1=4.1 Hz, J,=1.9 Hz, 1H).

EXAMPLE 4: Synthesis of 2-(5-chloro-2-fluoro-phenyl)-[1,8]naphthyridine-4-boronic acid

G B(OH),
Ry =
! o o KOAc S
A cl . ‘B-g |
N" N BB, 2, Z cl
. c o PACI,(PPh,), N" N

10 THF F

A slurry of 2.93 g (10.0 mmol) 4-chioro-2-(5-chioro-2-fluoro-phenyl)-[1,8]naphthyridine,
3.30 g (13.0 mmol) bis-pinacolato-diboron und 2.94 g {(30.0 mmol) potassium acetate in
40 ml THF was heated to 80°C under nitrogen. Then 140 mg (0.20 mmol) bis-(triphenyl-
phosphine)-palladium(i!)-chloride were added and the reaction mixture was stirred for

15 16 hours at 80°C. The mixture was cooled to room temperature and saturated sodjum
chloride solution was added. The mixture was stirred for some minutes at room
temperature. The precipitate thus formed was filtered with suction, washed with water and
THF and dried in vacuo yielding 2-(5-chloro-2-flucro-phenyl)-{1,8]naphthyridine-4-boronic
acid as grey solid; HPLC-MS: [M+H] 303.

20 'H NMR (400 MHz, DMSO) & = 9.12 (dd, J=4.1, 1.9, 1H), 8.95 (s, 2H), 8.85 (dd, J=8.3, 1.8,
1H), 8.20 (d, 4=2.3, 1H), 8.11 {dd, J=6.6, 2.7, 1H), 7.67 (m, 2H), 7.51 (dd, J=10.8, 8.9, 1H).

In the reaction described above, the corresponding pinacol ester is the primary product.

25  The following compounds were synthesized in an analogous manner:
2-(6-Methylpyridin-2-yi)-[1,8]naphthyridine-4-boronic acid; HPLC-MS: 1.07 min, [M+H] 266
2-(2-Fluoro-5-trifluoromethyl-phenyl)-[1,8]naphthyridine-4-boronic acid; [M+H] 337
2-(2,5-Difluoro-phenyl)}-[1,8Inaphthyridine-4-boronic acid; HPLC-MS; 1.42 min, [M+H] 287
2-(2-Fluoro-phenyl)-{1,8naphthyridine-4-boronic acid; HPLC-MS: [M+H]) 269

30 2-(2-Cyano-phenyl)-[1,8]naphthyridine-4-boronic acid
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EXAMPLE 5: Synthesis of 4-(5-Bromo-pyridin-3-yl)-2-(5-chloro-2-fluoro-phenyl)-
[1,8Inaphthyridine

B(OH),

W Br >y Pd(PPhy),
A - cl I

N° °N + = -
Cs,CO,

dioxane/water

l

A slurry of 4.04 g (14.2 mmol) 2-bromo-5-iodo-pyridine, 4.74 g (15.7 mmol) 2-(5-chloro-2-
fluoro-phenyl)-[1,8lnaphthyridine-4-borenic acid and 9.27 g (28.5 mmol) cesium carbonate
in 70 ml dioxane and 14 ml water was heated to 80°C under nitrogen. Then 822 mg (0.71
mmo!) tetrakis-(triphenylphosphine)-palladium(0) were added and the reaction mixture was
stirred for 2 hours at 100°C. The reaction mixture was cooled to room temperature and
partitioned between water and dichloromethane. The organic phase was dried over sodium
sulfate and evaporated. The residue was chromatographed on a silica gel column with
dichloromethane/methanol as eluent yielding 4-(5-Bromo-pyridin-3-y1)-2-(5-chloro-2-fluoro-
phenyl}-{1,8]naphthyridine as light-yellow crystals; HPLC-MS: 2.28 min, [M+H] 416.

'H NMR (500 MHz, DMSQ) & = 9.22 (s, 1H), 8.94 (d, J=1.9, 1H), 8.84 (s, 1H), 8.44 (s, 1),
8.34 (d, J=8.0, 1H), 8.14 (m, 1H), 8.06 (m, 1H), 7.72 (dd, J=8.3, 4.1, 1H), 7.69 (m, 1H),
7.52 {t, J=9.7, 1H).

EXAMPLE 5A: Synthesis of 2-(5-Chioro-2-fluoro-phenyl)-4-(6-chloro-pyrazin-2-yl)-
[1,8Inaphthyridine

. Ch~x
B(OH), N

RV .
l o C'\ﬁu PdClL,(PPh,),

e’ s

N° N + N~ - o
NaHCO, |
N

DMF/water

Cl

A solution of 302 mg (1.00 mmol) 2-(5-chloro-2-fluoro-phenyl)-{1,8Inaphthyridine-4-boronic
acid, 194 mg (1.30 mmol) 2,6-dichioropyrazine and 101 mg (1.2 mmol) sodium bicarbonate
in 4 ml DMF and 1 ml water was heated to 80°C under nitrogen. Then 14.0 mg (0.02 mmol)
bis-(triphenylphosphine)-palladium(ll)-chloride were added and the reaction mixture was
stirred for 16 hours at 80°C. Water was added to the reaction mixture and the resulting
precipitate was filtered off. The residue was chromatographed on a silica gel column with
dichloromethane/methanol as eluent yielding 2-(5-chloro-2-flucro-phenyi)-4-(6-chloro-
pyrazin-2-yl)-[1,8]naphthyridine as colourless crystals; HPLC-MS: 2.35 min, [M+H] 371.
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enbodi nents are those conpounds of forgnd ae (1) and/or (I1) wth the
nos. 7, 8, 11, 13, 15, 18, 19, 21, 23, 24, 25, 26, 27, 28, 29, 30,
32, 33, 34, 35, 36, 37, 38, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53,
54, 55, 56, 57, 58,

EXAMPLE 6: Synthesis of 3-Bromo-5-[2-(5-chloro-2-flucro-phenyl)-[1,8]naphthyridin-4-yi}-
pyridin-2-ylamine

' NH,
NH, B(OH), N
N 1 =R Pd(PPh,), =
L )+ P cl -
Cs,CO, (7
Br F dioxane/water N” N7 cl
F

5 A slurry of 352 mg (2.04 mmol) 2-amino-5-bromo-pyridine, 678 mg (2.24 mmol) 2-(5-chloro-
2-fluoro-pheny!)-[1,8]naphthyridine-4-boronic acid and 1.33 g (4.07 mmol) cesium carbo-
nate in 10 ml dioxane and 2 ml water was heated to 80°C under nitrogen. Then 118 mg
(0.10 mmol) tetrakis-{triphenylphosphine)-palladium(0) were added and the reaction
mixture was stired for 1 hour at 100°C. The reaction mixture was cooled to room

Y

10  temperature and water and dichloromethane were added. The resulting precipitate was
filtered off, washed with water and dried in vacuo yielding 5-[2-(5-chloro-2-fluoro-phenyl)-
[1,8]naphthyridin-4-yl]-pyridin-2-ylamine as brown crystals; HPLC-MS: 1.43 min,

[M+H] 351.

15  To a solution of 429 mg (1.22 mmol) 5-[2—(5-6hloro-2-ﬂuoro-phenyl)-[1,8]naphthyridin-4-yl]-
pyridin-2-ylamine in 5 ml dichloromethane 195 mg (1.84 mmol) sodium bicarbonate was
added. Then 94 ul (1.84 mmol) bromine were added slowly. The reaction mixture was
stirred for 1 hour at room temperature and subsequently was partitioned between water
and dichloromethane. The organic phase was dried over sodium suifate and evaporated

20  yielding 3-bromo-5-[2-(5-chloro-2-fluoro-phenyl)-[1,8]naphthyridin-4-yI}-pyridin-2-ylamine as
brown amorphous solid; HPLC-MS: 2.18 min, [M+H] 431.

*H NMR (400 MHz, DMSO) & = 9.16 (dd, J=4.1, 1.9, 1H), 8.45 (dd, J=8.4, 1.9, 1H), 8.24 (d,
=2.1, 1H), 8.13 (dd, J=6.6, 2.8, 1H), 8.10 (d, J=2.1, 1H), 7.96 (d, J=2.0, 1H), 7.69 (dd,
J=8.4, 4.1, 2H), 7.65 (m, 1H), 7.50 (dd, J=10.7, 8.9, 1H), 6.72 (s, 2H).
25



50, 61, 62, 63, 64, 65, 68, 69, 71, 72, 73, 78, 81, 82, 83, 84, 85
86, 87 880 MBM09SHs 91 92, 93. 94, 95 96 97. 102, 10BCTHEDH1000543
109, 113, 114, 115, 116, 118, 120, 121. 123, 131 132, 135 136, 138,
139, 143, 144, 148 -88-
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15

20

EXAMPLE 7: Synthesis of 2-(5-chloro-2-fluoro-phenyl)-4-[5-(1-methyl-1H-pyrazol-4-y)-
pyridin-3-yli-[1,8]naphthyridine (no. 7)

\l PdCI,(PPhy),
N ’ O
D KPO,
DME
Cl
| R
:i . = o]
j B- 5 N™°N
F
PdCL(PPhy), KOAc PACL(PPhy), NaHCO,
THF DMF/A0

A slurry of 4.33 g (15.3 mmool) 3-bromo-5-iedo-pyridine, 3.49 g (16.8 mmol) 1-methyl-4-
(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-1H-pyrazol and 6.48 g (30.5 mmol) tri-
potassium-phosphate-trihydrate in 30 ml 1,2-dimethoxyethane was heated to 80°C under
nitrogen. Then 321 mg (0.46 mmot) bis-(triphenylphosphine)-palladium(i)-chloride were
added. The reaction mixture was stirred for 16 hours at 80°C. The reaction mixture was
evaporated. The residue was chromatographed on a silica gel column with
dichloromethane/methanol as eluent yielding 3-bromo-5-(1-methyl-1H-pyrazol-4-yl)-pyridine
als slightly yellow crystals; HPLC-MS: [M+H] 238/234.

A slurry of 1.04 g (4.38 mmol) 3-bromo-5-(1-methyl-1H-pyrazol-4-yl)-pyridine, 1.48 g
(5.70 mmol) bis(pinacolato)-diboron and 1.29 g (13.2 mmol) potassium acetate in @ m! THF
was heated to 80°C under nitrogen. Then 92 mg (0.13 mmol) Bis-(triphenyiphosphine)-
palladium(ll)-chloride were added. The reaction mixture was stirred for 16 hours at 80°C.
The reaction mixture was cooled to room temperature, filtered over a pad of celite and the
filtrate was extracted with brine. The organic phase was dried over sodium sulfate and
evaporated. The residue was crystallized from tert.butyl-methyl-ether yielding 3-(1-methyi-
1H-pyrazol-4-yl)-5-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyridine as slightly yellow
solid.

'H NMR (400 MHz, DMSQ) 6 = 8.92 (d, J=2.4, 1H), 8.58 (d, J=1.6, 1H), 8.33 (s, 1H), 8.08
(dd, J=2.4,1.7, 1H), 7.99 (d, J=0.7, 1H), 3.87 (s, 3H), 1.33 (s, 12H).



153, 155, 156, 158, 159, 161, 162, 163, 164, 165, 166, 167, 169, 170,
171, 172, wdds11/0b3hs 175, 176, 177. 10 ThEeT/EP2010/007743
het aryl [ 1, 8] napht hyridi ne derivativesggccording to formula (1) and
the starting materials for its preparation, respectively, are
produced by nethods known per se, as descrl bed inthe literature (for

exanpl eAiﬁ“’rﬁ!’t ‘ﬂr‘darfﬂg @5 m°'$ 9@1036-21'(’6%135%-%)4&&&%9Mﬁa]ndﬁhthyndme
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of vari ant er s ar { .1 gned | reater
Gt a1 Wap Beavea e B PR hifdens Tret g i A oot it ey oS ghein
in-sgt Upﬂmdimm-ﬂ@ghdf@wermadddw Tihe reantiat &ﬂkt@rte&tasssn;rg]gmel rEicwmuﬂleat 80°C.
reacti o Xt ur T, 1 I at convert m ur er 1
C oo bun bt i 2pied e rastor st nd B ctsiomanaibtate wa el OF.
pOsti bl Eré fesidlid Wattromatograptetdi @na s‘g@gulselum'ﬁhﬁtl'r tﬁid@lbt{gﬁfﬁha&fe&nethanol
pre era e or.ne ic conditi e a s . are nmet al
Pt o BRI B e 2 R e PR e DT me b R a2 B i -
hydr oxi ghea]na;ﬂdhytmur%hwém dey st HALCAMBN? by evioqMEel] aet er ali a),
al kel 1 NG, QAT DoAY, SYSURE) %8 10003 89} (aa, J=4.1, 1.8, 1H), 9.04 (d, J=2.1, TH),
8.64 (d, J=2.0, 1H), 8.38 (m, 2H), 8.27 (t, J=2.1, 1H), 8.17 (dd, J=6.6, 2.8, 1H), 8.10 (d,
J=1.8, 1H), 8.08 (s, 1H), 7.71 (dd, J=8.4, 4.1, 1H), 7.68 (ddd, J=6.9, 4.6, 3.5, 1H), 7.52 (dd,
J=10.6, 8.9, 1H), 3.89 (s, 3H).

15 The following compounds were synthesized analogously:
2-(2-Fluoro-5-triflucromethyl-phenyl)-4-[{5-(1-methyl-1H-pyrazol-4-yl)-pyridin-3-yl}-
[1,8]naphthyridine (no. 8); HPLC-MS: 2.17 min, [M+H] 450
2-(3-Chioro-phenyl)-4-[5-(1-methyl-1H- -pyrazol-4-yl)-pyridin-3-yl}-{1, B]naphthyndlne (no. 9);
HPLC-MS: 2.08 min, [M+H] 398

20  4-[5-(1-Methy1H-pyrazol-4-y!)-pyridin-3-yl}-2-(6-methyl-pyridin-2-yl)-[1,8]naphthyridine
(no. 10); HPLC-MS: 1.68 min, [M+H] 379
4-{5-(1-Methyl-1H-pyrazol-4-yi}-pyridin-3-y1}-2-(3-triflucromethyl-phenyl)-{1,8lnaphthyridine
(no. 14); HPLC-MS: 2.17 min, [M+H] 432
2-(2-Fluoro-phenyl)-4-[5-(1-methyl-1H-pyrazol-4-yl)-pyridin-3-yi}-[1,8]naphthyridine (no. 15);

25 HPLC-MS: 1.90 min, [M+H] 382
2-{4-Fluoro-phenyl)-4-[5-(1-methyl-1H-pyrazol-4-yl)-pyridin-3-yl]-{1,8]naphthyridine {no. 186);
HPLC-MS: 1.93 min, [M+H] 382
4-{5-(1-Methyl-1H-pyrazol-4-yl)-pyridin-3-yl]-2-(2,4,5-triflucro-phenyl){1,8Jnaphthyridine
(no. 17); HPLC-MS: 2.04 min, [M+H] 418



hydr oxi de and cal ci um hydroxi de, inter alia), alkaline netal
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and several organic bases (piperidine or diethanolamne, inter alia).

WD 2011/ 095196PCT/ EP2010/ 007743 - 55 =90he reactions are generally
carried out in an inert solvent. Suitable inert solvents are, for
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but anone; ani des, such as acetami de, di net h§fM&cet ani de or Br
di met hyl formam de (DVF); nitriles, such as acetonitrile; sulfoxides,
such as di net BwH sul f oxi de (DWVS0); carbon 10di sul fide; carboxylic
acids, such ag formc acid or acetic acid; nitro conpounds, such as
ni tromet [an or nltrobenzz% est-es, | ch as ethyl acetate, or

m xtures ‘s A d-Slol v a_pgeference is given to
water, THF, tert . | al coljol ; NVMP, triethylam ne
and/ or di oxane.F 15Dependi ng on the condi tiofis used, the reaction tine
is betwe s and 14 days, thg reaction tenperature is
Ic
S

bet ween rabp@Phy,3WaHaogd 150C, normal ly f ol to 140C particularly
preferably fr?@)ﬂgc to 130C. The p t~Teenti on al so rel ates
to a process for “manufacturing a conpound of f& la 20(1) conprising
the steps of: (a) reacting a conpound of forﬁula (') R6 NNRL
25wherein R6 denotes Hal, OH or B(OH)2, preferably Hal or B(OH)2, and
R1 and Hal have the neanj defi ned above, with a conmpound of
formula (1V) R24% 116 #41/ ;!
2011/ 0954 86RGT 4ikla2O 10/ 00743 - 56[ Wherei n R7 denotes Hal, OH,

bor oni ¢ aet-d—e+—a=ester of boroni c~&CI .g. pinacol ester, such as
4,4,5 5-tetramethyl111, S)Q%qhoxa-or- an-2-yl), preferably Hal, boronic
acid or a 5ester of boronic aC|d antl W, W8, Wo W6 and Hal have
t he nmeani ng as defined above, DE*Vie Ctompound of formula (1) R2
116 WB Wb 10(1) wherein R1, R2, W, W3 b and VW5 have the neani ng
as defined above, O (b) reacting a Eonpound of fornula (V) 116 W3 w5

LSNNRL i b Rbo okl kol WnorK6.3860 K0idhid/ & dd\y dgbisped

above, w %%ﬁ% conp 83@ HW'% Ul a f\_/P a este ner eoW% 5

01-15 tetramethyl{1, 3 ,2]dioxaborolan-2-yi}-pyrazol-1-yl]- plperldln-1 carboxyl;c acid tert.butyl ester
(synthesis described in WO 2007/066187) and 3.74 g (17.6 mmol) tri-potassium-
phosphate-trihydrate in 30 ml 1,2-dimethoxyethane was heated to 80°C under nitrogen.

Then 618 mg (0.88 mmol) bis-(triphenylphosphine)-palladium(l!)-chloride were added. The
reaction mixture was stirred for 16 hours at 80°C. The reaction mixture was partitioned

10  between THF and brine. The organic phase was dried over sodium sulfate and evaporated
yielding 4-[4-(5-bromo-pyridin-3-yl)-pyrazol-1-yl}-piperidine-1-carboxylic acid iert-butyl-ester
as slightly yellow crystals; HPLC-MS: 2.28 min, [M+H] 407/409.

A slurry of 204 mg (0.50 mmol) 4-[4-(5-bromo-pyridin-3-y!)-pyrazol-1-yi}-piperidine-1-

15  carboxylic acid tert-butyl-ester, 167 mg (0.55 mmol) 2-(5-chloro-2-fluoro-phenyl)-
[1.8]naphthyridine-4-boronic acid and 50.4 mg (0.6 mmol) sodium bicarbonate in 2 ml DMF
and 0.5 ml water were heated to 80°C under nitrogen. Then 7.0 mg (0.01 mmol) bis-
(triphenylphosphine)-palladium(l1)-chloride were added. The reaction mixture was stirred for
40 hours at 80°C. The reaction mixture was partitioned between water and
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or an acid of the compound of formula (lI) into a salt thereof. The
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(111-A) (dd, J=8.4,1.1, 1H), 830(5 1H), 8.27 (s, 1H), 8.20 (dd, J—66 27 1H) 7.83 (dd, J=8.4,
4.3, 1H), 7.73 (ddd, J=8.8, 4.1, 2.8, 1H), 7.55 (dd, J=10.6, 8.9, 1H), 4.56 (m, 1H), 3.38 (d,

J=12.7, 2H), 3.10 (q, J=11.8, 2H), 2.22 (m, 4H).

20  The following compounds were prepared analogously:
2-(2-Fluoro-5-trifluoromethyl-phenyl)-4-[5-(1-piperidin-4-yI-1H-pyrazol-4-yl)-pyridin-3-yl]-
[1,8lnaphthyridine dihydrochloride (no. 18); HPLC-MS: 1.73 min, [M+H] 499
3-[2-(5-Chioro-2-fluoro-phenyl)-[1,8]naphthyridin-4-yI]-5-( 1-piperidin-4-yl-1H-pyrazol-4-yl)-
pyridin-2-ylamine dihydrochloride (no. 13); HPLC-MS: 1.35 min, [M+H] 500, using 4-[4-(6-

25  amino-5-bromo-pyridin-3-yi)-pyrazol-1-yiJ-piperidin-1-carboxylic acid tert-butyl-ester
(synthesis described in US2009197862)
2-(2-Fluoro-phenyl)-4-[5-(1-piperidin-4-yl-1H-pyrazol-4-yl)-pyridin-3-yI]-{1,8]naphthyridine
dihydrochloride (no. 29); HPLC/MS: 1.52 min, [M+H] 451

HN

. 30  2-(2,5-Difluoro-phenyl)-4-[5-(1-piperidin-4-yl- 1H-pyrazol-4-yl)-pyridin-3-yi]-
[1,8]naphthyridine (no. 47); HPLC/MS: 1.54 min, [M+H] 469



15wherein Rl and Hal have the meaning as defined above, and

opt i onal Iyo(dj)1/09emet i ng t he conpound of fornula (111-A) pwirtep2010/007743
bi s- pi nacol at o-di boron to yield a conmpound of fornula (I11-B) B(0 FO
2 20NNR1L WD 2011/ 095196PCT/ EP2010/ 0079243 - 59 - wherein Rl has the
meani ng as defined above, and optionally (e)converting a base or an
acid of the compound of fornulae (I1l1-A), (I11-B) into a salt
S5thereof. In nore detail, starting from 2-am no-3-acetyl pyridine by
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2-aroyl 8 'BB'%";UQE:V@?[&%]%%Ph%”ﬁ’@%&“’?gf mila (VII1), like

6-met hyl - pyridine-2- 10 carboxylic
acid-(3-a | - pyridin- ﬂgﬂﬂiﬁ% de, is ,pbtained, which cyclizes under

treat nent rong dagsete preferahy KOBut, to give
2-aryl / hetaryl-[ 1 _113] raphtyrt+edtne- 4- one Rula (I1X), like

2- (6- Met hyl - pyr gl n- 2- y Byprdddddl, 81napht hyri 1_}A-one. Hal ogenation

wi th SOHal 2, SO2Bal2, PCHal 3 and/or PHal 5, erein Hal has the

meani ng as defined above, preferably C or BB; nore preferably POC 3,
gives a reactive internmediate of fornmula (I111-A). 15 In a second
enbodi nent of tBiﬁ%H)synt hesis routes, the conmpound of fornmula (Il11) can

be prepar ed=Ry~anot her process (B) conprising the steps of:
(a)reacting af halJlogenating agent with a compound of fornula (X) OH N
N O 20 (X) NioNi € y compbuns faggmula (XI) Hl Hal (X)

25wherein Hal has i ned above, (b) reacting the
boroni c acid, boronic ester,
triflates, each of o R C i s substituted by R2 having the

nmeani ng a ihed (e.ds » 300f formula (VI)), to

yield a czpnug%&ﬁnﬁ(}gﬁf %%ﬁﬁl a (I 2011/ 095196PCT/ EP2010/ 007743
-60- Hal NNRL (PMFHA) wherein Rl ang~Mse# have the neaning as defined
above, 5 and o&%ionally (c) reacting the compound of fornula (l111-A)
wi t hSbi - imaeiolest B dl-bé Mnol 8-byeree-d-(d-reeshydiheyrazot #ar pyriginel and- B3O g
B(OH) 2 hR3 lnfrbd)li iBbnd N #hHopeRkyPrtRalfiindTBAMAE (3556 4 RPS-pARAAS! was

and optiona
stirred for 18 hours at room temperature. The reaction mixture was evaporated and the

residue partitioned between saturated sodium bicarbonate solution and dichloromethane.
The organic phase was dried over sodium sulfate and evaporated yielding 3-bromo-5-(1-

10  methyl-1H-pyrazol-4-yl)-pyridine 1-oxide as slightly yellow solid; HPLC-MS: 1.34 min,
[M+H] 254/256.

A siurry of 125 mg (0.49 mmol} 3-bromo-5-(1-methyl-1H-pyrazol-4-y))-pyridine 1-oxide, 164
mg (0.54 mmol) 2-(5-chloro-2-fluoro-phenyl)-{1,8]naphthyridine-4-boronic acid and 50.0 mg
15  (0.59 mmol) sodium bicarbonate in 2 ml DMF and 0.5 ml water was heated to 80°C under
nitrogen. Then 6.9 mg (0.01 mmol} bis-(triphenylphosphine)-palladium(|1)-chloride were
added. The reaction mixture was stirred for 18 hours at 80°C. The reaction mixture was
cooled to room temperature. Water was added and the resuiting precipitate was filtered off.
The residue was chromatographed on a silica gel column with dichloromethane/methanol
20 as eluent yielding 2-(5-chloro-2-fluoro-phenyi)-4-{5-(1-methyl-1H-pyrazol-4-yl)-1-oxy-
pyridin-3-yl}-{1,8]naphthyridine as colourless crystals; HPLC-MS: 1.86 min, [M+H] 432.
'H NMR (500 MHz, DMSO) & = 9.21 (dd, J=4.1, 1.9, 1H), 8.78 {t, J=1.4, 1H), 8.44 (dd,
J=8.4, 1.8, 1H), 8.40 (s, 1H), 8.36 (t, J=1.4, 1H), 8.17 (dd, J=6.6, 2.8, 1H), 8.12 (d, J=1.8,



(d) converting a base or an acid of the conpound of formulae (I11-A),
(1'11-B) iwbeot/®8ld thereof. 15 In nore detail, PCT/EP2010/007743
4- hydr oxy-[ 1, 83napht hyri di none of forn‘g\J?a (X), or its tautoners, is
transferred to 2,4-halo-[1,8lnaphthyridrne of formula (Xl) by
treatment with one or nore hal ogenating agents, preferably POC 3 or
POBr3 an 0 I i

et | ned oy O B8 BSOS P b o3 AR B 7 46,28,
20f or mun &) (P32 (dd, d§1®6088aﬂ|d] p/s(swgh a boronic acid or boronic
ester type (i), or simlar chemstries with tin organics type (ii),
or boron triflates type (iii) ields a 2-aryl/hetaryl -4-

hal o- [ 1 EXAMIIHE hr $yrithesis of 3- &ﬁ-ﬁ%ﬂosp -gHftnproghenyind-{64 &(2-pywgolivit- &1yl-ethg!)-0 -

procgssgy%om EEFWHH %F@éﬁﬂ Elr%f(nfaoi la (X), are usually 25

known t ey can e easily prepared by known
met hods. | partlcular t he conpouggéoof forpula (X) are accessible
via two di rent routes. In a fir od| Qi of the synthesis
routes, onpounds of foemula ( can pr pared by a process (O

conpri si %ﬁ Ps+ of &I\ mlrc%mp P%?gw 7743—<61 - to
yleldaco ou formul a ) O N.NNH O S( Xy N rgacting the
conpound of for rrul a (XIll) under basic conditions to yield a conpound

of formula (X) or a tautoner of forrmula (X-A) 0 10(X-A) and
optionally (g) gonverting a base or an acid of the conpound of
formul a (X—A@o a salt thereof. In nore detail, starting from

ni cotinic est of f (XN prepared fromnicotinic acid by
15esterificatiqp, by r ti Oy cetylating agents, preferably
AcCEt, AcC—Ac20—Ae- imdazole, acetyl norpholine, Ac-CN or acetic
aci d, under cwepling (dehydrating) ditions, acetam do nicotinic
ester deri vdoues)pf formula (XI11) gre obtained, which can be
cyclized undqu_bam c conditions, e.g. by use of KN( SiMe3)2 in a
solvent |ike THF and/or toluene, to yield

tetrahydro-[ 1, 8] napht hyri di ne- 2, 4-di ones of formula (X), or
tautoneric 20forn§(cm‘ formul a (X-A) to be processed further like in
process B. The esfers® of fornula (XII) can be produced via

f 3 conppound of fo@k
2011/ 095196P Z 1QLBQLTA3 -
generated from aci ds

be prepar
compound of formula (XI'1) O NH2 10(XI1)
(XIV) (X §CR@nRi MNatiSe; denot es OY or

DMFH,0

To a solution of 19.4 g (100 mmol) pyrazol-4-boronic acid pinacol-ester in 150 ml
acetonitrile were added 32.5 g (191 mmol} N-(2-Chloroethyl)-pyrrolidine hydrochloride and
87.7 g (300 mmol) cesium carbonate. The resulting slurry was stirred for 18 hours at room

10  temperature. The reaction mixture was filtered with suction and the residue was washed
well with acetonitrile. The filtrate was evaporated and dissolved in ethyl acetate. This
solution was extracted four times with water and finally washed with brine. The organic
phase was dried over sodium sulfate and evaporated in vacuo yielding 1-(2-pyrrolidin-1-yl-
ethyl)-4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-1H-pyrazol as light-brown oil.

15 "H-NMR (¢*-DMSO): 8 = 1.25 (s, 12H), 1.85 (m, 4H), 2.44 (m, 4H), 2.79 (t, J = 6.8 Hz, 2H),
4.21 (t, J =6.8 Hz, 2H), 7.56 (s, 1H), 7.93 (s, 1H) ppm.



Y has the neaning as defined above, to yield a conmpound of formula

(XV) N HQ:OZIQ{IMI%V\D 2011/ 095196PCT/ EP2010/ 007743 - 63PCTM%16}06]77@
denotes OY or NYY; and Y has the nmeani ng as defined above,

5(b)reacting the conpound of fornula { in a solvent and under
al kal'ine condition to yield a conpound of formula (XVI) 0 0 E N NO H

XVI t 0)4 0
greanl ng%ss°"8'é’f‘|°ﬁéd43a%§{?e Ecil)dfg ﬁ?ﬁéﬂ%@ﬁ%@%%ﬁ?ﬂs (Q) 0 )
kl %jer apy[dolcdlren-yaélhfal)fn(@ Qﬁjﬁdei;'(algemyt[a M]gﬂoiaﬁc;ﬁaaﬁgnmpm“ﬁ‘zﬁf1ar1rmh1a

or ut or - - B)..an a

convert ﬁnéqg egf?i e@lan S;%ageo(‘f"th hég@oﬂséﬁﬁo ft”'PBtraﬁﬂ F?'ﬁ? EYtF hto a
sal t t hmm;dfate 264 wamatedmaorc ustlerritreggnf Then A03igi (0157 naﬁmql b%ﬁhpﬂier@f-
S0 B S B o DR TSR e
deri vat av&@mﬂ' hé oeaatiba nmm{)e wae phititioned betheahwearn ahe delivldraatHae dee
basic caonditi

Catr ahy anic e ekt 3o er B AR it 14 HE) Ak yps washsdwith water. The
deri vat iagesousrptiases watd corebined,fhasified ofith 5004 o(1XMWalDH. Arihe and aiHE we@r
2 Dyl OB TBPHEEI T PT o MES Ao ANt SREAAeUSORIos o prigcted several
tB aut'lb\l DIEtimes !vﬂth}"ld-lFFrﬁ’d\e o&i‘ntmlrectﬁrgadﬁe pfxalsfetsh@ére axisa ogsrabdlunk sulfafe &8d hod

. ternati v

() canoneBey T B BRYRs ot Bhpned o e anwgn vitn "
pyri di ndibhjdrerastharemictiarmhbe siueniagelding Stiromets- pt(lzclﬂjrrbl1daﬁ-1-yl\é@.yl) 1H-

ﬁﬁﬁé’nii’::“’%’ 2% wwyi@m&m?*’?gwnﬁﬁ%ﬁ@? i o with
NaOH, v;02H i D aa . I
ano e? hg;?tu f rgén f t)ﬂr:§'} %%gﬁ%m“?ﬁm?}i@éfaéﬁfﬂﬂPFﬁ? (S(')]}H)' o
for Ia('?%,‘ ‘t”@’ g‘co#g’oﬂﬁ)d (%3 ?o’ﬁ" rg fllj"\éy(f‘ ”Qrcécg gldo¥§ "&)/4 '61696@55

(E) conmgH)sing the steps of: (a) reacting the conmpound of formula
(M) with a conmpound of forrmula (XVIl) 116 WB W Hal
(XVI1) 10wherein Hal has the neaning as defined above under the

provi so A slarry biote mal(o sadirnal) 3-bashopE-{@Hi(2-perelifin-IHRethgiys H-pypazol-alyd- t he
corrpoun%ygémé S lra (6 éé/}'nmo]l)GZ-\f\a[‘%—ChW‘?o l§ﬂuoro-pl}Qnyl)-[‘l 8]naphthyridine-4-boronic
20 acid and 50.4 mg (0.6 mmol} sodium bicarbonate in 2 ml DMF and 0.5 mi water was heated
at 80°C under nitrogen. Then 7.0 mg (0.01 mmol) bis-(triphenylphosphine)-palladium(ii)-
chloride were added. The reaction mixture was stirred for 40 hours at 80°C. Water was
added, the resuiting precipitate was filtered off and washed with water. The residue was
chromatographed on a silica gel column with dichloromethane/methanol as eluent yielding
25  2-(5-Chioro-2-flucro-phenyl}-4-{5-[1-(2-pyrrolidin-1-yl-ethyl)-1 H-pyrazol-4-yi]-pyridin-3-yl}-
[1,8]naphthyridine as colourless crystals; HPLC-MS: 1.67 min, [M+H] 499.
'H NMR (500 MHz, DMSO) 5 = 9.21 (dd, J=4.1, 1.8, 1H), 9.04 (d, J=2.0, 1H), 8.63 (d,
J=1.9, 1H), 8.43 (s, 1H), 8.37 (dd, J=8.4, 1.8, 1H), 8.27 (t, J=2.0, 1H), 8.18 (dd, J=6.6, 2.7,
1H), 8.10 (d, J=1.7, 1H), 8.09 (s, 1H), 7.71 (dd, J=8.4, 4.1, 1H), 7.68 (ddd, J=8.7, 4.0, 3.0, ,
30  1H), 7.51(dd, J=10.6, 8.9, 1H), 4.25 (t, J=6.4, 2H), 2.87 (bs, 2H), 2.48 (bs, 4H), 1.66 (bs,
4H).

The following compounds were prepared analogously:
2-(2-Fluoro-5-triflucromethyl-phenyl)-4-{5-[1-(2-pyrrolidin-1-yl-ethyl)-1H-pyrazol-4-yl]-

35  pyridin-3-yl}-[1,8]naphthyridine (no. 19); HPLC-MS: 1.74 min, [M+H] 533
2-(2-Fluoro-phenyl)-4-{5-[1-(2-pyrrolidin-1-yl-ethyl)-1H-pyrazol-4-yl}-pyridin-3-yl}-
[1,8Inaphthyridine (no. 24); HPLC-MS: 1.51 min, [M+H] 465



wherein R2, R7, W, WB, Wb and Wb have the nmeani ng as defined above,
and optlowglzbﬁ/((gb])%convertl ng a base or an acid of the §@m@mﬁm@fﬂ3
formula (I1V) into a salt thereof. In still another aspect of
manuf act uri ng the naphthyridine deriveve of formula (1), the
conpound of forrmula (V) is accessi bl e by a process (F) conprising the

steps of:_(a)..reactin nd of I [11) R6 NNRL . WO
201?/ oggiév%ﬂé?f%%'ﬁﬁ’lf@g'é%ﬁ%ﬁg}@%é@“ ”W’mé( g‘?‘ﬁ‘?ﬂg la’é%&ﬂ' AYlleyodin2>-Yiand R1
and Hal 1h@JMQpﬁthﬁldm(Hd196ﬁ$~le_@‘MSGd%WMG{MMMBB a cormound of

f | Hal h
ngéﬁngéé%&ﬁf? ﬁganﬁfﬁ%’(g i%?}sf%?'ﬂ ety %Hﬁ@ﬁﬂ'@‘{ @eslﬂ Bvreﬂ"araw S( {/) °
(XVI1) 11, 8Maphtiridide Wo. RRIRHRUGIMSPY isomeh) pi+H@epconvert ng a base or

i d h f f V), i |
Accr o QP 1 eSS Synor st V¥ hapRonidne i 59 bk Crigd
provi ded ogsninnfveriE3BGat e product and used as starting material for

the preparation of conpounds of fornmula (I). It is preferred,
however, that the conpounds of forrmulae (1I1), (I1V), (V), (M),

20§ VI )ngtMPQE 1& >9yntr(e>§is) of - ?Ql-ﬂdo}o-taﬂﬁﬂa.@forééﬂv(%l ;a@arip?qmm@ﬂn@w piperidin-
i nt er medi roduc ar mat erj al for

pr epar afi¥dn! %'(1) %%Mﬁnlﬂ rlcgp%fyg}:aﬁ]ﬂﬁ%appil}yn WE{RO-F3f erabl y t he
conpounds of fq\[rml ae (11D), (1Vv), (V), (M), (VII1), (I1X) and/or
(XI). In s§ Ppreferred aspect of the invention,— ntBenediate
conpound®, of/ f oFt-a®n(l11), (1V), (V) and/or (MNlI) i ded WO

2011/ 095196PCT1EP20104007743 - 66 - R6 NNRL w W1 W5 RY
(VIT1) wherein

formic acid
=0

10 F
A solution of 110 mg (0.21 mmoi) 2-(2-fluoro-5-triflucromethyl-phenyl)-4-{5-(1-piperidin-4-yl-
1H-pyrazol-4-yl)-pyridin-3-yi]-{1,8]naphthyridine (synthesis see example 8) in 1 ml formic
acid was treated with 54 mg (0.63 mmol) 35% aqueous formaldehyde solution and heated
to 80°C. The reaction mixture was stirred at this temperature for 2 hours. The volume of the

15  reaction mixture was reduced under vacuum and the residue was made strongly alkaline
with 2 N NaOH. The resulting precipitate was filtered off, washed with water and dried. The
residue was crystallized from tert-butyl-methyl-ether yielding yielding 2-(2-fluoro-5-
trifluoromethyl-phenyl}-4-{5-{1-(1-methyl-piperidin-4-yl)-1H-pyrazol-4-yl}-pyridin-3-yI}-
[1,8]naphthyridine as colourless crystals. HPLC/MS: 1.72 min, [M+H] 533.

20 'HNMR (500 MHz, DMSO) & = 9.22 (dd, J=4.0, 1.6, 1H), 9.07 (d, J=1.8, 1H), 8.63 (d,
J=1.8, 1H), 8.49 (m, 2H), 8.38 (dd, J=8.4, 1.5, 1H), 8.29 (m, 1H), 8.16 (d, J=1.4, 1H), 8.10
(s, 1H), 8.03 (m, 1H), 7.72 (m, 2H), 4.14 (m, 1H), 3.29 (m, 2H), 2.86 (d, J=11.4, 2H), 2.22
(s, 3H), 2.03 (m, 4H).



10 R6 denotes Hal, OH or B(OH) 2, R7 denotes Hal, OH, boronic acid or
a ester qﬁ;ol;@ﬁgjggf%am d, and R1, R2, W, W8, W, W6 andppplpphavgetie
meani ng as defi ned above 15 and/or phyS|oIog|caIIy acceptabl e salts
thereof. Highly preferred tenplate i % medi ates for producing the
conpounds of fornula (1) are selected fromthe group of: WO

2011/ 095196PCTI EP2010/ 007743 - (? Tabl e 2: Characteristics of
preferr ESAMRALE T Syathesis of 2-(5-ch oro-2-fluoro- -phenyl)-4-{5-[1-(1-methyl-piperidin-4-yl)-

4- (5-br _gli ¥ik)3 Bambhmlfyifagel 29 y1) - [ 1, 8] napht hyri di ne
Struct u?m! I\%gs@lHPLé}?([ I!F;?b[ mbn] LC ?al\/s [ MFH] TI 1R activity

( Exampl e_ 36) I\/Ract|N ( Exanpl Ao MBIt 1z N=4- ( 5- Brono-
yr|d|n \?lh)d py:rgﬁwﬁﬁdjo [ 1. ng}ne M
366.2 2.0 cé% PM cHl, @emﬁonpounds f or mA" ) can
e

be nodifie i ke hydro@ fed or netal -reduced, to renove

chlorine, or put into a substitution reaction, and/or to be
transfornmed with an acid or base into a salt, preferably with a
strong acigd. Nunmerous papers and methods are available and useful for
t he one ski e Nin the art in respect for organic chenmistry, chem cal
10strat egi es tactics, synthetic routes, protection.of

I nt er medi at es,] cl eavage and

KyPO,
PA(PPh,),Cl,
DME

A solution of 5.00 g (13.3 mmol) 4-[4-(4,4,5, 5-tetramethyl-{1,3,2]dioxaborolan-2-yl)-pyrazol-
5 1-yl}-piperidine-1-carboxylic acid tert-butyl ester in a 4 N solution of hydrochloric acid in

dioxane was stirred at room temperature for 16 hours. The precipitate that has formed was
filtered off and the filtrate was evaporated to dryness. This residue was dissolved in 20 m!
DMF and 2.6 mi (18.5 mmol) triethylamine and 0.6 ml (9.7 mmol) iodomethane were
added. The reaction mixture was stirred for 16 hours at room temperature. The precipitate

10 that had formed was filtered off and the filtrate was evaporated in vacuo. The residue was
partitioned between water and dichloromethane. The organic phase was dried over sodium
sulphate and evaporated. The residue was chromatographed on a silica gel column with
toluenefethylacetate as eluent yieiding 1-methyl-4-{4-(4,4,5, 5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-pyrazol-1-yl}-piperidine as colourless crystals; HPLC-MS:

15  1.29 min, [M+H] 292.

To a solution of 59.7 mg (0.144 mmol) 4-(5-bromo-pyridin-3-y1)-2-(5-chloro-2-fluoro-
phenyl)-{1,8Inaphthyridine and 55.3 mg (0.190 mmol) 1-methyl-4-[4-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-pyrazol-1-yl}-piperidine 67.2 mg (0.316 mmol) tri-

20 potassiumphosphate trihydrate were added. The mixture was heated to 80°C under
nitrogen. Then 5.5 mg (0.008 mmol) bis{triphenylphosphine)palladium(li)-chloride were
added. The reaction mixture was stirred for 4 hours at 80°C. The reaction mixture was
cooled to room temperature and water was added. The resulting precipitate was filtered off,
washed with water and air-dried. The residue was purified by preparative HPLC yielding 2-

25  (5-chloro-2-fluoro-phenyl)-4-{5-[1-(1-methyl-piperidin-4-yl)-1H-pyrazol-4-yl}-pyridin-3-yl}-



purification procedure, isolation and characterization. GCeneral

chem cal wodofi/@aissons are known to the one skilled in ephe/Epbdron07743
Hal ogenati on of aryls or hydroxy substitution by hal ogens of acids,
al cohol s, phenols, and their tautoneri® structures can be preferably
carried out by use of POCI3, or SOC 2, PCI5, S02Cl2. In sone

1 om oc RI RN ATERUBE A P TRES HERS bPhariaohap v NP athe”

st ruct uleNMR &0 XQMBEO)ac+ 8.2ar(dd, s4f1oniS; 1HEih7 {8, o=2.0 1H), 8lesqdpe

a1 ky! at o' WEnBrRoier 1 PR CHSra it 80, SYOTLEL PhMhe 5.2 817

known t g=0.5e1H08.18K8) J=0,i TH)t RF0dm 2HATYS3HHOV=10L7, 18.8r1y), D08 (1] TH), 3.4

[ gna AR Dages Gobrdr ekl o 22 At IF. focphat e, “borare oalt of

sodi um potassiumor cesium Oganic bases, |like Et3N, DI PEA or the

nor e basi R, al,so. be u . _So| vent vary too,. fr t o] uene,
di oxane?%ﬁ@gdfgﬁyﬂbes ﬁ&j@?ﬁf@f"'ﬁ%‘% bf@?ﬁgﬂﬂetm'pw,' t?—%-‘lﬂ—pyrazoh
acet oni gnijtpridinFB-gpie8loaphthyridien(nsasey , and ot hers. Commonly used
catalysts like Pd (RPh3)4, or Pd(OAc)2, PdCl2 type precursors of PdO

cat al yst%lmave@lqné‘d to nore conplex ones 25with e B+ficient
| i gands.”| nycNC dry afiSNi nst ead of boronic aci dsNang™¥

(Stille codpling), aryl&ied fluoroborate potassium salTs
(Suzuki - M yaura coupling)|, organo sil anes &Hi yama coupling),
reagents (Kunada), zgfR ganyl es 1lgNegi'éhi ¢®EHd ng) and t]

¢ akg usef WS’ This—expert ence cah

transferred to N and O- () 20111/ 095196PCT/ EP2010/ 007743 -NBIN-
arylations. Numerous paper8” afd methods are avail able and useful;
the one skilled in the art in respect of N-arylation and even of
el etd r oA shbftiooiof BE6 engi (0iSZapmEBids@e(6-[242-HlorohheByltBI08In&E ity ridd08§)) pyridin-

12 Al A SOy Wb e o

cat al ysils. mbformictaieid wasia¢ated with dR4 mg(1ptoneel &S Yabqueous forsaldehpde t he
i o . : I f f I 1),
o oot | SREfPAi AtkiBty AEERE redolioh Bt vy s BRI oAcE T Brved

can be besuerd. The vdlene of thealeactinn- sixture ivas medu@ad Lihderotaheum laad dthe tds@lue was

presgnt Qv i hese. c ounds..in the
For i of PERPRd f T2 PRECPPIRR b dhelBe g PESTGRRERF baR dgedovel
der i ved sbdiom suiphateuancevpporatednichei rasidgawas chodsographedasessilisa gel column
procedur,g ' 1cal cept ahlesal 1 f

o the. SRS RAEmEebefhetiinel &Y BUBRERHUNG L 8RR T s ity
pr epar egipsyidioehylhtiipyrago-Auilnyddin-3-yi- hdinephipoidite: acmimadiesgsdla; t he

i nventi ai group, one of its suitable salts can be
f or med %ﬁngggétiﬁzn?ﬂgﬁ@b &ééhd with a suitable base to give the

cor R@spondi ng 15base-addition salt. Such bases are, for exanple,

al kali metal hydroxides, including potassium hydroxide, sodium

hydr oxi de and |ithi um hydroxi de; al kaline earth nmetal hydroxides,
such as barium hydroxi de and cal ci um hydroxi de; al kali netal

al koxi des, for exanpl e potassi um et hoxi de and sodi um propoxi de; and
vari ous organi c bases, such as piperidine, diethanolam ne and

N- et hyl gl ut am ne. The al um num salts of the conpounds 20according to
the invention are |ikew se included. In the case of certain conpounds
according to the invention, acid-addition salts can be fornmed by
treating these conpounds with pharnaceutically acceptable organic and
i norgani c acids, for exanpl e hydrogen halides, such as hydrogen

chl oride, hydrogen brom de or hydrogen iodide, other mneral acids
and correspondi ng salts thereof, such as sulfate, nitrate or




WO 2011/ 095196PCT/ EP2010/ 007743 -71- and TbR type Il. It is nore

pref err edwbeoimmsist serine/threoni ne ki nases. Mst prepermesthisooases
to be inhibited are TG~ beta receptor kinase, RON, TAK1 and/or CHI Q
hi ghly preferably TGF-beta receptor kiB&se. 5 The kinase are
especially half inhibited if the concentration of the conpounds

anmount s h fer han 1

pref er amh}‘g@% %h’glnperé&i\%l\gl%nﬁ%u@hﬁégh h’f HEH ?'%er&B/l é{rgoié‘ﬁér"?%ayl’t 0
as IC50pkﬁhdkﬁ@ﬂbdhhdﬂaa@ﬁbﬂhpmgmtaynﬂﬁSmapﬁmym@nepﬂﬁhsrably exhi bi t
an advant ageous bi ol ogi cal 10activity, which is easily denonstrated

in enzyneB assays, for exanple assays as described herein. In
such enzynmne- bQ§ d assays, the conpounds accordlng to the invention
preferably extii bit and cause t effect which is usually
docunent e N.C50 val ues |n ab preferably in the

m cr onol re+pre | ar range. 15 As
di scusse ; S S|gnaI|ng pathmays a@ rel evant for various
di seases. Accordj , the conpounds according‘to the invention are

useful in the pfophyl axis and/or treatnent of diseases that are
dependent on the saggp$|g qhhpg, t hways by interaction with one or
nore of the said si 9 pat’ mgék The present invention therefore
rel ates to 20conpounds acg¢or@mg to the invention as pronoters or
inhibitors, preferably as inhibitors, of the signaling pathways
described herein, panficularly the TGF 11 signaling pathway. The host
or patient.-san /MeNonrg t\o any manmmal i an species, for eﬁgnple a primte
speci es, “par | &r | y“"hogecy rodents, includin ce; rjats and
hansters; ré&bbits; hor sed! JOWs, 25dog§ cats, €{c. el ~fBadel s .are
of interest for experinent investiga 1%SHs providlng a

treatnment of human di sease>,The susceptrbr%ﬁty of a partlcu ar cel
to treatment with thelcatpo 3
determined by in vitroNeshs.
conbined 30 with a conpound actcet
concentrations for a period of tinme which is sufficient to aUJ'
active agents to induce cell death or to inhibit mgration, usually

out " usi Aoty pf e aq 4T REBAGR ISP syligthiibe L SR fidgeareants

r enabni rjy,8afapbihytidiee t2.82gEAS nand) 4404, ¢6;Mbadmeth\ﬁl;{1 3,2]dioxaborolan-2-yt)-
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or der t ovasodtigidatver sddiurnisgliate apd egaprﬁhieﬂh‘ﬂnzsreetduahma,s cBrdmélegﬂapﬁéd dna

be_used SeaBL it wif erRERRYERY RECH . Sincits sTToN Bhetitefon

pat hway dlubro- {amanym[!;,Smadhmynd:MLyI}qn;dnﬁmm&yl&Fpgh@lel Dyl)-ptpetld‘liﬁeql-daﬂb@@hc acud

act i et PaEten el BRI Rl R o P Rkson siifea i n

the1®t. Ceneric test systens for the deternlnatlon of the kinase

act|V|t subst far hlston for npl e Al essi et
al". , eﬁf'gfq%mgl@gg 'orfsgt@? wes pﬁ&é%@%@% epgghe 'P AP & c nyelin
proteln, are described in the literature (for exanple

Canpos- Gonzal ez, R 15and d enney, Jr., J.R 1992, J. Biol. Chem
267, page 14535). For the identification of kinase inhibitors,




15adm ni stered simul taneously, contenporarily or sequentially. Known
adj uvant swoeo1/0ds@et i on sol utions are, for exanple, al ugcPEF010/007743
conposi tions, such as al um num hydr oxi de or al um num phosphat e,
saponi ns, such as 0S21, rmuranyl di pept1%?e" or nuranyltripeptide,
proteins, such as gamma-interferon or TNF, M9, squalen or polyols.

20Con el RO PSR SlERph 0,2 PP et

ISI ng as ac Ingre an effective anmount of at
| east one OUNF accordl ng to f | angd ) and/or physiol ogical ly
§ . @h g

accept ahlg sa eQf, togethem
adj uvants. A "medi gangnt", "pha eutlcal coirposi tion" or
“pharmaceutical for tlon" in the neani ng-Qizthe invention is any
agent in the field.of lgedi ci ne, which conprisges one or nore conpounds
of formula (I) or]ﬁ? pajati ons thereof aptfgdrisbe used in
prophyl axi s, theragy; Wy g [

from di seases, which are 4 : ity, in such a
way that a pathogenlc zdi T¥cation of their ov ondition or of
30the condition of particular-regions of the organismcould establish

at | eash-{iéqmpfvﬁtwl }SlpeFanuﬁgg [ﬁraidlﬁ yﬁ’jgﬁyhﬁﬁ 3-A ?EQ@'n?é?ﬁ){lgﬁﬁihez yl)-

adm ni stered al one on wi't'h "ot her”treat

syner gi §t. Bhaéﬁthiérdﬁ'n?rﬁ@ Aa); m&"@ nisi vy HI¥ER t han one conpound in
the 9ha3%q9ﬁ6ﬂo@hucﬁemaeaynmqm1 et EpERITRAY Y 0] Fﬂ‘agajwwpghakm By

conbl ne as acti ve |n

ei t her &h8lnarhthyrising (Ned SbF HAACRMSa T o7 )miar IMrHIGRBound of different
struct unak. &gabiRhichro -Bhénﬁflhl{g ¢1- tﬂ&%ﬁ‘gl @F&dﬁ:‘@%&r@g%f -h-gg%fy 4!g\;)m-S ;}l}i

si mul t aneousl thor sequent] al | / 095196

- The pdb8kap bﬁ"ﬁ?ﬁﬁlﬂlﬂ’@@f @P§~§| Mgb &11ap, IMnkBi488t i on with known
ant i canegp. m@&elpﬁenJ ;mqs-ﬁqrpmar@nbymﬂm-y@g%gawﬁ ggynhfﬁ% ¥ or

foIIovvln estrogen receptor nodul ators rec

rdeIDatcB §1“a(> Yfﬂ‘@'ﬂ? - @9 S St ¥S: Asuning V] 4(521) cyt ot OXI c agents,
(5) 5antz(9r53bmﬁ%aéﬂeh?l)ag{egﬁq1 n{e@r)yuarp%ﬂ%ﬂyl?ﬁﬁ éﬂzrézroﬁ@ ?Eyﬁa%ﬁﬂ-yl}

inhibitors ease

i nhi bi t &t §1nap@t}\ymcg%§rgoeﬁg} 51%&@?4”5@ Ada "i“ﬂ-HMﬁ"ﬂé&’é and (10) further
angi Ogefﬁgtﬁ (11JMBuWiniﬁeﬁdmﬂl?l)ﬁHep%ﬁéEo&WHBHSs ﬁ?g éﬂ@ﬁ% é Lr%bhi{;xndme

sui t abl or admnistratio sane ti'ne as

syner gi 89 @%fﬂ%& WSt 47rfﬁlfb[MT*ﬁ]g44\7EG3 in combination with
radijgt her@mudiayh gﬁﬁﬂ{é?ﬁﬁ(ﬂ)hﬂﬂemﬂ -SyRRIGRI3-{IE Pg- p!@zgpi-gl}ég@m 3Ly The

i nvention also relates to se %é consi stin s of

an ef f edi.Binarbthpigipe Go- §4% bp&aMe: ASBsrini IMgHI458 he i nventi on and/ or
phar mac @&L@ﬁbﬂoh.ﬁﬁ&s%éwlﬁgﬂi—ﬁm qgﬁétﬁﬁlﬂy\ﬁ%ﬁdm@o&}l)vﬂg ??raﬁ@@l Il pyridin-3-

st ereoi soners thereof I NnC g% m xt ures thereof

an effedﬂ}r[@é]’@ﬁﬁmm'dlﬁ? (np- PG HAC-MSa it 8reint Med1i488 i ngredi ent. The

t y
set fggmr ﬁ% o;%lré g@é}gﬁmég@ml{@m%% r§é{ﬁ*| p@ﬁomﬁ%gﬁw) 1@9%&89?&11- pyridin-3-

sepaPat &/l BEPBEE‘,Y”@&% e 681 AFHGHSaA- 5@ff\‘"@ch*§}‘8 4§ﬁ0unt of a conpound
accor di ng ztﬂuéraeph'eﬂwaal{s (@qulrﬁéthmﬁﬁﬁﬁ&ﬁlstwﬁﬁll 'pyra%sme. Phdfn-saJnL s,

derlvatlves sol'vates an stere0|soners her'eof , "i ncl udglg m xt ures
thereof[1§F@Ph“W%@F%§“’QﬁH*gﬁcdﬂﬁeégﬁv@“dNHﬁﬂﬁ56f a further

medi canment active ingredient in dissolved or |yophilized form 20
Phar maceutical fornulations can be adapted for adm nistration via any
desired suitable nethod, for exanple by oral (including buccal or
sublingual), rectal, nasal, topical (including buccal, sublingual or
transdernmal ), vagi nal or parenteral (including subcutaneous,

i ntranmuscul ar, intravenous or intradermal) nethods. Such fornul ations
can be prepared 25using all processes known in the pharnmaceutical art
by, for exanple, conbining the active ingredient with the



sterilized and/or may conprise auxiliaries, such as carrier proteins
(e.qg. serwm2msitmemion), |ubricants, preservatives, stabil pz®Ep2010/007743
fillers, chelating agents, antioxidants, solvents, bonding agents,
suspendi ng agents, wetting agents, emiP@rfiers, salts (for

i nfluencing the osnotic pressure), buffer subst ances, colorants,

flavori 0 55ub ta

R e L e GO G
ar e usegyiidin-3-wagyretol- 16fl)-poppiHaidtiofamindPo. 27)
2011/095196PCT1EP2010/007743 - 76 - The terns "effective anmount" or
"effective dose" or "dose" are interchangeably usethereln and denote
an anounBrQfxf{,he pharmaceuti cal conpound havi ng a prbﬁﬂzfd. ically or
t her apeuti y relevant effect on a disease or pathol ogitez
conditions, T.e. which caMses in a tissue, systgm animl or hu 2
bi ol ogi ce medi cal ,r offse which is sough dr 5desired, fou
exanpl e, hyl_alr eseaecher” op” ian. A "pregRYvactic eff p
reduces tNe W|kv ood of devekrgpi a di Sease or even prekepts,.
onset of a di € therapeutlcaflﬂ'relev@ME effect" rel Nevlls
sonme extent one or nDre synmptons of a disease or returns to nor g
either partially or conpletely one or nore physiol ogical or

bi ochem cal paraneters_assoc kated with or causative of the disease or

pat hRl odi LHry 2B {1-8hEmeiy A-LerdramesRyriding- Y8t uergra-fluoro-phenyl)-

“ther ap?usfnaafnhyncﬁrfé mblmge(awumof) ARBOVES-BR4AB S raNdtef). conpar ed
with a correspondin @tpvrﬁ'ﬁ%ﬂoﬂh s not received this anount, has

the fol Hiwhglgioxahrcel G‘@ﬁ seropylsamiperand He2dng kg4 preR)efici on or

el imi na?abﬁiésﬂfn ﬁ\dibﬁﬁé&ﬂhyd‘ryt@dﬁ 6/, 1 zeﬁ@tﬁdxqemaﬁemfe%ytéﬁ to szk"’%purfb%fr or
side-effects or also the, reduct dvance of

conpl ai MUOgENdI e et mgf(ﬁeose'?m"bg’éﬁ %WP"'GPWBP%&?@HW eaflaq;ura@%talpn%an@

amoypt " 1!\ 5 QictHitaniine Wees atitkad. muﬁoﬁoﬁ\/ﬁflﬁﬁ'eaﬁ& &irfeRabi ¥ Rodr@fat 85°C. The
function. The respective dose or

i ncreasi ng nornal ph SIO i C
dosage  FEARJEN MAMUL e petwer pateh st derie i edonss dhe pegenic phase
accor di Rghstcpiet fa;ee:l defmﬁ sQifate ané eldggeateal The Biale w&s%ﬂ%mztea fRANARME-

the d d t ffect of

oo tgie ahe s Actou Bioh ot SRARRENY -4 EloRP BN 4B NG yIY-

e et e S ik 1

Lendia iolg o vEk, Bt R L B2 EcRid 35 Ttn B8 (hes " of ik Be3 (o

speci fi QJ-QWHW&dMe(gpmyedﬁ (@be.fzwf 1. é)?d{yda/\@s hy*z geﬂﬁr 9'18?&@'[.)36@: 2.8,
oute o adm n

heal th, gender |

excr et i o %iﬂ@l&“c%%b;]r@t Hg-n?%ﬂi %%é”égs%@dpt%%f ‘Wre?' Qaﬁ)l Eé?é‘i‘d

di sease q0\6hs oh1i))a. BAECETIO; 2HN e A0y, J=5. ADPY | £l (SJBHNG 9B, SANOVEH).
means and met hods, the exact dose can be determinéd by one of skiTl
inthe art as a matter of routine experinmentation. The prior teaching

of bhe m&&%;mdamsm p&ep\a@dlgﬂnmg appl i cabl e wi t hout

restriction conposition conprisin

conmpounds(® h'P'E?r‘#fﬂ‘f'oég'(ﬁ?'?mfj'gé'k)é&"e‘ﬁ‘Eph°Wﬁh§%ﬂg8?¥rééﬂlgﬂtﬂr%'ﬂ@t3 ~Brs
can be qqie]ﬁapﬁmemde (rid. RBE HRIOWSE 1 des@g M) ts3swhi ch conpri se a
predet erm ned amobunt of active ingredient per dosage unit. The
concentrqtion gf the prophylactically or therapeutic

i ngredi e\ - for mul ati on AY\Vvgry from about 0.4 %

0.5 to 1000 ny,
5 and 100 ny pep~dgSeyunit.
appropriate for |t gt alldai
dose WO 2011/09§19@P



15l n anot her preferred enbodi ment of the invention, the conpounds of
formul a (Wp201098ppl i ed for the prophylactic or therapegtrgpbiigab7ENt
and/or nonitoring of retroviral diseases or for the manufacture of a
nedi cament for the prophylactic or thé@dpeutic treatment and/or
nmonitoring of retroviral diseases, respectively, preferably of
retrOV|raI |nnune di seases, nore prefera y an H 'V infection. The
agent c adnlnlstered to reduci thﬁ ‘Ollkellhood of
|nfect|ONA¥ U’ he infection oﬁad mans

and the onset of the bl ease in advance, or to treaf the disease
caused by the infecti 75 agent. Particularly, |ater stages of virus
internalization ca {educed and/or prevented s _the intention
of a prophylactlclln culatlon Lo reduce the Ilkeﬂ'B i nfection
or to prevent the o | 'tﬂ a retrovirus afte

iltration
of single viral represent gﬂ into a 25wound, s hat the
subsequent propagati on of the VI f’lﬁ’s % strictl y di m ni §hed, dmo. i4t1)i S

even co %Lsmﬁoﬂor@retnwat@m (bfm&ahéumt@g[tﬂreﬁyumn ?k)ﬁaze@& x@pkndaﬁ

al ready Igl ven, her apeuti c admn ion’'s fforne

i nacti v é}n@ﬁ@thvr@m%m 48); bfiLigMsy: d Sdripini W‘*t"ﬁ@@ody or to stop |ts
ol .
Rombat o %f':'a&‘s%f@%ﬁ%‘ﬁ?ﬂ?‘f R CTERa S e T SRSb by kige (no. 66)
caus&d WWMIO 3331RL. MMt 38% i di ne conpounds according to the
hg-.
present z@mmm%eaynfgﬁsggmaﬁmh -BHaidisty) J%y?@ﬁé?—?l] ﬁg%]gtﬁ#lﬂqﬂ; i nfo_s ;87;,

group of cardiovascu i seases, Kidney "di seases

syndr onPLEs¥Se 2eainuiMtHIi2onary fibrosis, col | agen vascul ar

di sor deigsgs. [Qﬁg.pﬂ]o‘i@aﬁ@;wl) ﬁ@ﬁ@ﬁhwﬁ.dmw Fwduﬁ @Wwenisﬁésuifﬁﬁémfdb?ﬁo.%);
the derms, disorders astrointestinal tract oni c
scarri ngﬁ1 d-fC &@rm'f‘o%ﬂﬂ; 5r?eurol ogi cal conditions, diseases of the
j 01 AbS, 2Ur¥AagBHbA}-ARSALTI-Aa-ieh-biSraziFP O B ¥ DAL ofls-

and di seases_from a proinf on onse, fibropr er at

r espons&/)di Sisphthyrigips m:ﬁﬁbéﬁ%ﬁ”@m ZD'DON)’G‘H - 79 - The
i nventi @n(zamﬁ&orp%a;spa-{smJ(élﬂxdaﬁ%nﬁh yqsamﬁmﬂﬁpﬁﬁsaﬂnpg{ hﬁh sopmul a

er eof

(1) and/or_ physiol ogica acce alts t
pr ophyl é&ﬁ]f@PéﬁhVM%ﬁ’ Ht?eéﬂé"ﬂ%&ﬁrérﬂ“ BRAMIIA8AI t oring of di seases
that are. @agigmqoroﬁﬁ@n%ﬂd{sa[m%%orsﬁaﬂa@f\lp%bﬂv %Sl&ﬁlﬁ]ggﬁ&a{ (13-

I}
5Furt her nor e i nvention rel ates accgrd| ng

to fi6r mit-8nephthyriding og Q) HEILEgMSa N 146 'B.‘BcMi‘t"ﬂ@ﬂé salts thereof for
the pr ch(stctmarooi.ﬂ@ora%%ﬁmmqs ﬁ . mb%oﬁﬁ—ﬁ%h)é{rﬁgtﬂﬁﬂﬂézétﬂﬁ)égéﬁ*ﬂﬁri Syl
caused, I'at ed

treatnment and/or nonitorin eases that ar

and/ or B} .8haghthudding (ng: ﬁﬁ%%Pé&M\ﬁ {1196 repnfbiildd60f fornula (1) and/ or
a physi OﬂwngikBLCﬂ%@@QIf@B}@pﬁﬁyb [‘i @ﬁ{a‘éﬁﬁhyﬁ@ﬁuf%ﬂrﬂﬁgr ?{@»ﬁ n%zﬁm)-k(@y ed

as internediate for Opr.epar at her act |

i ngr edi dReRyl}H dﬁﬁéthﬁb%ﬂ’@ﬁr{%‘htg?l) sH'f’)#%'Nﬁ atymisy BEHAABS n a non- cheni cal
manpgr, e.g. by conbining the active ingredient with at |east one
solid, fluid and/or sem -fluid carrier or excipient, and optionally

in conj (REANIBHE AP $ymihasisofl fsl20(5-Ghisre-2iurea-phary s Binapbthuridie-yh3 4
approprlrﬁétﬁ¥|d@ﬁag@zémtm pyrilif23Rehihe (ngeBlppdi ment of the present

i nvention, the conpounds according to forrmula (1) and/or

physi ol ﬁgﬁical% acceptabl e salts thereof are used for the production
of a contH' Qn preparation for the prophylactic or thésapentjc
treatment and/or nonitoring of solid tunors, wher ei n tHNe_tond
preparation donprises an ef\fective anoun 65 an active ingrledi
sel ect ed he grou 19 oestrogen feceptor nodul at or 337( 2)
andr ogen{r egceplor_20apdul 4t @ 8; __r et P#BP).r ecept or nod IaQrs (4)

cyt ot oxi c Nagéht s ) anti prol i ati ve—agents> (6) prenf
transferase inpi ors, (7) HMG CoA reduck¥ie i nhibitor s8Nt O cl
F

A slurry of 297 mg (0.65 mmol) 3-bromo-5-[2-(5-chloro-2-fluoro-phenyl)-|1,8]naphthyridin-4-
25  yll-pyridin-2-ylamine, 270 mg (1.30 mmol) 1-methyl-1H-pyrazole-4-boronic acid pinacol



WO 2011/ 095196PCT/ EP2010/ 007743 - 81 - invention also conprises the
use of pnaeemnﬂbgmaryl-[l,81naphthyridine derivatives | pctie2010/007743
i nhibition, the regulation and/or qhﬁtlon of the signal cascade of
ki nases, especially the TGF-1!. recept ki nases, which can be
advantageously applied as research and/or diagnostic tool. 5

Furt her ggee, [fﬁ@sﬁ'nﬁ‘r'ag Tpar@.wﬁparsbr%@é inCPRPBRIF wgimsmamgrnp@eeg

sai d conpounds and e use of said ounds to treat Kkinase-nedi a
condi t i andthien 75 e dPOS MYl Intakis (taphanyRbRsrhite) patidiem vigse etdetnTbis
t her api W&@%&&ﬂeae@rar%@tm.aues Rt i Bt SGuLige & fMle. PR E B afer TR
and ani ma The inpact is of special benefrt to efficiently conbat
severe 2ddrciedse seacélee migyr £ resyiino piecipitatmwas titeyed pff endwashed with
di Ses’isegvﬁte@' rﬁ@resﬁiue%sqrhmﬁate@r&he%h %@rl%b@l &;nhrﬁﬁ hwilh! | - cancer,
anti-inflammatory or anti-fibrotic treatnent I'n Ition to the
af or enedmhbrryaetbﬁmﬁrf@ﬁransl 2% elrert vieldiag éd&;ﬁ’éﬁhla@ flugrorphenyl)( 1), their
salts, - ]

Eﬁ&ﬂgﬁlﬁh ALUGTES-B1-mB IR H?X%/zbm &g pgga.P% ﬁéﬁr%ea%?%g%w crystal

racemnat er| atlves pr.odr ugs ites are

for theHPLEGMSsN S7ana, MdHE®Ent of any illnesses arising from
15TG~-fl kinase signaling, particularly associated with cel
proliferation and cell mgration to be inhibited. The |ow nol ecul ar
wei ht  Thefdowinascamrouad Wasdderaret eimilA¥nsel ves and/ or in conbi nati on
W th phéi;;al neasurenents for diagnostics of effectiveness of any

met hod sach as surgery, imune-, radio-and/or
chenot he hertarter neans a targeted therapy with any NME (i.e
NCE and/ or NBE) as mpng- and/or on-target/off-target 20combi nation

of enzymes, which-regthate cellul ar processes by transferring
phosphat e groups ATP_to @rotein, the conpounds of the invention
stered at | ower doses conpared to other

| ess 25potent or sel ectg-ve#A T nhibitors of the prior art while stil

achi eving equi val ent or even superior desired biological effects. In
addition, such a dose reduction nmay advantageously lead to | ess or
even no emlmm %ﬂ%s&%f@i(hqsiré»(zﬁu&rb%bnyrj h%}hb;ﬂhwrfafr{ gﬁ pgﬁdm-&yr}
selectivity of the ounds the 1nventionh may trahn
decreas@YGFOHhM%ﬁﬂF@B' Pd@»effects on its own regardless of the dose
appl i ed. ga0 | the references cited herein are |8ﬁporated by

reference ifp “the disclosure of the invention here is to be
under st ood

t this invegion is not limted tot r‘;Eartrhcrular
conpounds.q pharnaceutrc g conposi tions, usB% and rethogs descri bed
her ei n, as such mat t ert ourse, vargdc,iPbhh,s al so to

under st o 8° th% ternlnolo ﬂ§éd4herekﬁ~+s—#er t he purpos
descri bi ng par ar enbodrnenf% onl yr8nd ig,n0ot intended to
t he scope of the WO 2011/095196PCT/ ERR20¥0/00/743 - 82 - pr
i nvention, which is only defined by the appended cl ai ns.
herein, including the appended clains, singular forns of words suc
as "a," "an," and "the"H¢ﬁgL% €\their corresponding plural referdnt
unl ess the context clearly di tesspt herwi se. Thus, e.g., reference
to "a conpeynd'insfigleudes a singl elor) several different conpounds, and
reference 5 to "a_nethod" includes]reference to equival ent steps and
met hods known to a person of opthpawy skill in the art, and so forth.
Unl ess ot herw se defined, all j and scientific terns used
herei n have the sane neani ng achoHnD under st ood by a person of

ordhﬁary skill in the art to which tfaifsT nvention bel ongs. 10The
techni qu feBd DOl 486 L '
descri beg%Iutrrrrli}el:‘l)tetsgdrj gieel he s )egr ??(?:rg!t)r iR @ezr l(‘ijg@ﬂhrpcﬂrge@f whi ch are

not desdt.Bhaahthyridies, 35 "Eﬁbﬂr wowd iz M@MdFQtWMZﬂ‘W}MbﬂH{(ﬁAﬁ S e
tetramethyl-[1,3,2]dioxaborolan-2-yl)-1H-pyrazole (prepared from 4-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-1H-pyrazole and 2-(2-bromo-ethoxy)-tetrahydro-pyran (in analogy

20  to example 10) and 425 mg (2.00 mmoi) tri-potassium-phosphate-trihydrate in 3 ml 1,2-



A solution of 9.95 g (50.0 muol) 2, 4-dichloro-[1, 8] napht hyri di ne

(descri begobyigekiser, 5Chem sche Berl chte 60: 407 (1927y¢T/ES2018/067743
(50.0 mmol ) 5-chloro-2-fluorophenyl boronic acid und 5.04 g (60.0

mol ) sodi um hydrogencarbonate in 100 %¥8-DMF und 50 M water was
heated to 80C under nitrogen. 701 ng (1.0 nmol)

S USRIV A T s, B et B

reacti ol(ltnaheqwmsﬁndej-bﬂlaﬂrmiIpcﬂila:t:db avais14 plttieeedlaodife werd 8eiddi The
vacuum and 10r ecr yst al

el ded
D o E55npg s w3 ST ol 18 Mo 887 e et Rl cooled to room
)c/:glc : g;m ?éanpéryﬁi§h3d ﬁgﬁm&géﬁyetﬁeé@ waitet anEiMBdH]oraﬁ&haﬁé-J MERro480 pMJE’e was
) 5h. SR B spoling SulfiSand sergary g TebioyS w28 phiSThatgdbpenon 3siicn.
4 2 H)g,ei doldfin Mddilcrﬂsraméthaﬁeﬁnetﬁarﬂnl aé‘. Hﬁlenﬁyaélﬂmg%ldldg—lQZQluoﬁ)-@aenyl -4-
W N r r
i or S e R 8 e RS R e 4 BYRES 1 Slngphipyriine as

[ MeH]  258Iidtw Sitld) HPLE~ M$'2113011]O [MveHnA9B1 1, 81napht hyri di ne; HPLC- MS:
2.29 mn, [MH 259 4-Chloro-2-(3-chloro-phenyl)41, 8] napht hyri di ne;
HPLC-MS: 2.44 min, [MH 275

3023 ehl gv ohRiohbf 21D hg! (- AR 2- (R phdnyBlai k2yétehnpEro-pyrhe2 Miixy)-
mn

4- Chl or &t@ﬁl%)ﬂaé?“* WHPY ot SInpntreg 1y 1 i sidhlasaatiena vas; treated

HPLC- MS:with.%82 mi bf a EIMki}quH:'h?of hydrochloric acid in dioxane. The reaction mixture was

4 Chl or Ot 12re:%§§%05mitmrj o/ an3t0s BRSM L thay B 1R Was fq{ered off E.Il'he resndug wgg

4 Chl or th%o(vadir{ wateo abd treatedudthaatira@dsopanydrpehbtS dslamdi. Tyheirdsuthg

HPLC-MS: 2.63. m n 5 -1] 343 . . -

o CilPor GrotaSwgs RSP ST HERA A WHREATR 55 WIdFE Yasysilging 2 (512

réi n, [ M*(EﬂﬂUal'zﬁphGW)QQEFJ@%H?\?%R@HERZIG]?@%Qggylﬁs?i’loﬁ%ﬁhanPl)'i% &dlorless

ur gess reage o] g no

2, 4-di ¢ %P%@bi%Wf%MLHf 4%, g (10.0 mml) 2-

cyagggeﬁamaqsmwmomm 9.0 X(dg, (428108, | 9.05 (] ise1Di BR rEBE @,

in a n e

0 400, TRV BA B A, HOERE 25, NAFRSH (A S LG 8D & 3

addeﬁ ar(ddtJane aradd, a g, Mﬁ&(rﬁtﬂ-?])t; E!$1f(6d|il JEG0/5( 8.9a1HR AWM («\&L:ers;w?ﬁ zaqig ad

to the r ure {he resulting precipitate was filtere

of f and “&g&ggp\ﬁgf ?fgv\g" The residue was dried in vacuum

yi el di ng 2- (4 chloro[ 1, 81napht hyr| di n-2-y1l)-benzam de as yel |l ow

crystal 0O To a slurry of 970 ng

oLyt e el RS, 10,2 SLurty o 970 10

d| chI or mqsqaqzzlnﬂﬁog t@ﬂ%r&nﬂhpk;)hehy@@ﬂBhEglﬂﬁyrﬁ_ ﬂdmh)y_ll-pyridin-3-|y|}—pyrazol—1—

xycar u ] roxi de, inner salt,
(Bu esd E‘g%@ﬁ’ﬁf W&f&f@@ P%)(Iz 'P'Qa@{ lll'g]“la?% xture was stirred for 4
lr;our s at2- (@ﬁqet(emﬂmawﬂmo-ﬁhmm)ﬁ[a;ﬂ]may_rlgthymihw #)- Mﬁ&irr]rpaert}lpiylréﬁcaiﬁd-yg-
et ween er iC t organi ¢ phase was drie

over soa?jtﬁ?ﬂmitﬂar ag)eg‘ﬁﬁ 'Q%agggg?'ggﬂffﬂéggem due was crystallized from

i sopr denilcrumm (eb@lmgzl DML Q| (Hid )= Nt 8 H) 08.05 &1, ) AbeRy, ®63 (d, | e

as col ourle r S; Y S .10, a : E 3:

Synt hesi2at VTP B2 Ho B ituPrBac i Ele, B apmeh)l i 4. 772

PACB P 8).?-8t43|4@r1e1) FBS(Ih,lﬂHi)om 5af(dd,. ﬁ@og(8947l—m'ﬂt91)(t J=5.3, 1H), 4.18 {t,

24d|chl HL % &g Jﬁjﬁ %ﬁine and 3.24g (8.47 nmol

6- mathyIJ 12 b’%{/] y1)tpyridine in 8.5 m tol uene under

nitr ogenE)\mg t(ﬂd:lmtﬂ’o@aéhyl)m‘53111%Vﬁ@ln@ylﬁﬁﬁldﬁmly)}-pyrazol 1-y!) but—z-en 1-

bis-(triphen h aIJa 1)-chloride were added WO

2011/ 095@@%&?%%@6# &%ﬂ'ﬁ( xture was stirred for 16 hrs at
3-(4-{5-[2~(2,5-Difluoro-phenyl)-[1,8]naphthyridin-4-yl]-pyridin-3-yi}-pyrazol-1-yl)-propane-

35 1,2-diol (no. 88); HPLC-MS: 1.70 min, [M+H] 461

3-(4-{5-{2-(2,5-Difluoro-pheny})-[1,8]naphthyridin-4-y}-pyridin-3-yI}-pyrazol-1-yl)}-propan-1-ol
{(no. 89); HPLC-MS: 1.82 min, [M+H] 445



A slurry of 2.93 g (10.0 mmol)

4- chl or o-Ro@brahb®E0- 2- f | uor o- phenyl ) 11, 81napht hyri di nepcHEBfh1g047:8 O
nmol ) bi s-pi nacol at o- di boron und 2. 94 (30.0 mmol ) potassium acetate
in 40 mM THF was heated to 80C under -~ ﬁa‘frogen. Then 140 nmg (0. 20

mvol ) bis-(triphenyl phosphine)-pal | adi un{11)-chloride were added and

the rea A | t

ws coof St H Pt Ro R e} Bl R B o b PPREE TR o

was addeithandl{go.A i WiFeChaS: 88 n‘ri@dlMﬁ'bli%G)ne m nutes at room

tenperature. The precipitate thus forned was filtered with suction,

washed with water and THF and dried in vacuo yielding

2-(5- chEKAM&E181(ﬁyotfplasrqfI[?-i%{%PF(érﬁhlmfz-ﬂiique-phemj}-[drﬂ]mmdi)didmscl-gi]e.y

SO|I PLC- IV 3 00 MHz, DMSO 5 = 9.12 (dd,
W&’% ?&J}g’%@@ @etﬁﬁ?'}"g%f“d J=8.3, 1.8, 1H), 8.20(d.

.11 (dd, J=6.6, 2.7, 11-1), 7.67 (m 2 7451 (dd,

J:10. 6, 8. 9, TH). In the reaction described above h fory espondi ng

pi nacol ef is the prigary product. 25 The fol % ng conpolnts were

synt hesi zed An an anal ogofrsg nanner : K;PO, _’(\

2- (6- th]h;ﬁ/ i d| n- & Y1)~ BY]jnapht h)ll’l dpaoesbnpor oni ¢ aci

2- (2- Fl uor o- 5.t%i#1 uor onet hyl - phenyl Fifi 8] mapht hyri di ne- 40 i
acid; [M+H| 337 2- (2,5-Difluoro-phefly-11, 8] napht hyri di ne- 4- bor
acid; HPLC-Ms5; 1.42 mn, [MH 287

2- (2- Fl uor o- pheny1) 41, 8] napht hyri di ne- 4-boroni ¢ acid; HPLC M. | M+H]
269 302- (2- Cyano- phelyl) 1178] napht hyri di ne-4-boronic acid WO

2011/ 095196PCTI EP2010/ 007 M. 86 - EXAMPLE 5: Synt hesi S of

4- ( 5- Br orfdtHsyi peere- 3-y1) - 2- (5l gh

d; PLC- MS:

2-br ono- 5- i odo- pyridine, 4
5f | uor o- phenyl ) 41, 81napht h 6r
mol ) cesium carbonate in 7

80C under nitrogen. Then 822

oL 0 3 DS BB A %““‘%dﬁ&‘ég%@ Badenitsp es i

m xt ur eevarsple@odtel3t o room tenperature and partitioned between water
and di chl or onet hane. The organi ¢ phase was dried over sodium 10

sul fate and evaporated. The resi due was chromat ographed on a silica
gel 1@ ol &EXAMRLENHiSyhthesismd ZHarblome2Hanod-pleesyBl4uSHN -(Z-inedroholig-4-yl-ethyl)-1H-

4- (5-Br 1 2= f| uor aphenyl ) 41, 81napht hyri di n
e as ngﬂ?S@eﬁ"% yﬁ’;}’yé‘)& W*Eb@%@ N4 WH 416, 1H NVR (500
9.22 (s, 1H), 8.94 (d, J= 1.9, 1H), 8.84 (s, 1H), 8.44
, J=8.0, 1H), 814(m 1H), g8.06(mFD\L/1
: ), 7.69 (m 157 52 (t, 9¢9.7, 1 EXAVPLE 5A:
Synt hesi s f - (5-Chl oro 2- uoro phenylgdc4(p(aﬁ3)chl or o- pyr agi NN2- yI)

DS¥ oni ¢ acid and 9.27 g (28.5
ane and 14 M water was heated to

[1, 81napft h Pdcl¢ + N-NaHCO3 G.DMVF/ water U N N
20A sol utk8 sy (1. 00mmm NEL,
2-(5-chloro-2-1] - phenyl') 11, 8] napht hyr igfyme- 4- bor oni 194 ny

(1.30 mml) 2,B-dichloropyrazine and 101 mg (1.2 nmol) ¢
bi carbonate in 4 M DVF and 1 nl water was heated to 80CMNundér
nitrogen. Then 14.0 ng (0.02 nmmol )

bi s- (tri phenyl phosphi ne) - pal | adi unm(11) - chl ori de were added and t he
reaction mxture was stirred for 16 hours at 80C. Water was added to
the reaction m xture and the resul;—m}g 25pr~e0| pitate was filtered
of f. The1rasbéyanm@tinchibmert ogr apaed j5n\a s Ni ca gel colum with

di chl or opet.hane/ net hanol as. el uent “yi el di n N
2- (5-chl of eyi2- f | uor o- phenyl ) - 4- ( 6- chI or opyr azi ;—yl) 11, 81napht hyri di

triethylamine

;N
O M\ n=ntN"




10 tenperature and water and di chl oronet hane were added. The

resul ti ngwpreci@sivate was filtered of f, washed w th wat ecTapthi18067263
in vacuo yielding 512-(5-chl oro-2-fluoro-phenyl)-

(1, 81napht hyri di n- 4-y11- pyri di n- 2-yl ai®PAe as brown crystals; HPLC- MS:
1.43 min, [MH 351. 15To a solution of 429 ng (1.22 mol)

e N AT Y, T'g%vlﬁa ihiio Rfbere-gbeim

bi car bo ﬁaspanmbyraxﬂd@m 5 mheMPWap ﬂl(uél'teﬂfﬂmmhmml’@gehranm smbsweatlﬁddeﬂd with

| ow h
emper a7 0088 LREFRRD AL B SniRsRhREF FftabBabaitlonk giriy B gammon
di chl or eopbhaivelideT Bet2om @0 mnmi)atsethy\)amlrdarareﬁﬁl&wmr(2;§0ﬂmut}trmﬂﬂuﬂalye and
t igl di . . o . )
S BB aEstyeps. fie s fiting sluy,vas slired ol 120°G R MR HRHT. R asHon ihrsias
- 2- yl ancoged $o tmoowtengreratphoarsd patiliched Hetv@enth2adelateiand brivek HilE3dombined

Joe. 4, piaghcyifaseg BIR pliedyity Wardurlg byl ey fpdtarplighoiais 235 Gigro25 1
(d, i H)2 ﬂﬂlorol;j{ﬂe&nyli 49(6-tgdmy&ﬂd1ygthﬁ)-pyrgﬂr$?yl()<sﬂﬁB]Zna)pB’Lhﬂrii/%ﬁe 4s bWn sofid65
Sou1) onErhsats) Eds i BRuAre o5 ExamLE 7. Synt hesi s of
2-(5{;)1_(:2I or o- ilzl uor o- phenyl ) - f]f [5 (1- net hyl Cilz—l- p>F/)r gzol g él) - .
S L N S e ﬁ}.%éa-fnaﬁw%awgi—

(16.8 rrmsghdnn—B—yf)eUl:&dhaphthyrldlne in 6 mi THF was treated wnth 1.19 mI of a 1 M solution of

5(4,4,5.3-1 11-1- I d
g( (30 s Sl R YRS 0 By S hgpear biyBfperalic
2- di maréexk yethanelMesthylbaties 190 n&DG. mlrrdmol) mwmethMrMnmnd 9.5

addig "t 88 il SRR b BOTIRR Bl T RRC i€ ¥ B Y hours

reacti ormat ﬁﬁ)‘i& Uhe reactiop\naigtirewves codTh@tdresmdampamure landpaittitignegpbetdieen a

3 br omo ST Ryl G TARE GRS VSR BP Se R oElplE o ool

crystal i heHE%JdIie\Bas pmmqgramma siflicagel lcolyjrmfwﬂh &éhigrc(nzﬂet%ameih)anol

3-brono 48

1 o pi naS BTl e Ll 2 Sntol B Al D RarchofSadabitnBAe ) ) o
m PBIF lﬁzmﬂaimam]sbwndm@@}lﬁhﬂblaprmymdmem cdfhﬁl‘tes@%oll‘cg HRLCLBISTEHO)min,
Bis-(tri ﬁ £ Ephosphl ne)- palladiun(ll)-chloride were added. The
reactlo nﬁ %ure was stirred for 16 hours at 80C. The reaction

m xture ‘mwac(&m@wizoDMﬁﬁma 2988 (at t)e9.28i($, 1 1ef)c8l80 er 2id), 8d (sf 116 i8idge

and the filtyr t t i S

i ed o ST £8 FesR0n AL ie b 7106, Be S B0 76s 1R,
cryst al 17.5%ed, J=19c7m1i—’er4 SH (It y+5.9x2H)y B.58 {Ine4H) RA1dE, NGS5 B; R, rPedhnh -4H).
ZOI?prr azol -4-y1)-5-(4,4,5,5-tetranmet hylll, 3, 21cl i oxaborol an-2-yl1)-p
yridi'ne as slightly yellow solid. 1H NVR (400 MHz, DMS0) 6 = 8.92 (d,
J 2 4, THe, folpvaisy ¢enpduntistyerd Bynth&ias drmlogbbply: 8. 08 (dd, 1=2.4, 1.7,

2011/ 0oSTGe PSRN BRYET T B e pB Sl iy 1y 2 oo ey

4- chl or 41 2in@phthiatidin® {r®>- BB)JMRL(bNEnyB)SIﬂmﬂMﬂt}hBEyri dine, 171 ng (0.6

nmol ) C . -
3- ( 1- methP TP Py SiPhg Y- tB L L4 -pethyeipeidinganli- 13- 8riarck ol nyeriar
an2-3pi ) -JpylH id8inaphaimdids@. (dondy ) BPECANRI 1).4 Bmdh, (M¥H] &0 bonate in 1 m
DMVF and 0.5 ml water was heated to 80C under nitrogen. Then 7.0 ng
(0.01 mol ) bis-(triphenyl phosphine)- 5 palladium(ll)-chloride were
added. The reaction m xture was stirred for 16 hours at 80C. Water
was then added to the reaction mxture and the resulting precipitate
was filtered off. The residue was chromatographed on a silica gel



204-[ 5- (1- Met hyl - 1H pyrazol - 411) - pyri di n- 3-y1] - 2- (6- et hyl - pyri di n- 2-
y1) -[1, 8]wepbilugsiodi ne (no. 10); HPLCG-MS: 1.68 min, [MrekT@&B%i0/007743
445- (1- Met hy1- 1H pyrazol - 4-y1) - pyri dl_g-O -y1]-2-(3-trifluoronethyl-phe
nyl) 41, 8] napht hyridine (no. 14); HPLC-MS: 2.17 min, [ MH 432

2- (2- Fl uor o- phenyl )-4-[5-(1-nmet hyl- 1H pyrazol - 4-y1)-pyridin-3-y1]-[1,
glnnglt EXF\WLHIEzd:erynHﬂe&)s T@(%E’M?%ﬂu&o%eﬁ?lﬁ#-(?‘%ra_ﬁga~yl-3 Al s
napht hy F 2B Yt e Y= 1o 2 A 2 iptesd Buoro-pheny #1187
415- (1 Mkt biobHziven DB ABIp Mo i 11 Snoptiinioé (a2 i | uor o- pheny
1) 41, 8] napht hyri dine (no. 17); HPLGMS: 2.04 mn, [MH 418 WO

2011/ 095%96PCT/ EP2010/ 007743 - 90 - EXAMPLE 8: Syqphesis of
2- (5-chlor r?”fl uor o- phenyl ) - 415- ( 1- pi peri di n- 4- Wy azol - 4-

y1)-pyridi y1H1, 8] naphthyri di ne di hydrochl ori de {na

slurry of 0 g (8.81 mMmo)Yo3- bronp-5-i odo- KFP: di ne, 3 :
ol ) 4- 4, 5, 5-  F B PdCL,(PPh X
Stetrane ; 'i oxabd? ol n- -y1) - pyr_a,z_ofléli)fyl] - pi peridin- L- C.
oxylic acid ter tyl ester (syft

5STs desc&{nged in WD 20071066
and 3.74g (17.%6 nmmol) tri-potassiu te-trihydrate in 30
1, 2-di met hoxyet hane was heated to 80C ufgder nitrogen. Then 618 |
(0.88 mmol ) bis-(triphenyl phosphine)-pallfdiun(ll)-chloride waeN
added. The reaction mixture was stirred for 16 hours at 80C. The
reaction mxture waﬁNp'aﬁti tioned 10 between THF and brine. The
organi ¢ phase was dri@Novelr sodi um sul fate and ev@ ated yi el di ng
414- (5-brono-pyridin-3Ty1f- pyrazol - 1-y11- pi peri di ne<iNcahoxylic acid
tert - but WiNKHingioxamg sl i ght yetow crystal s;.oHPLC- M5 12, 28 nj

[ MFH] 407,409 A slurry of 204 g (0.50 mmbk

acid tert-butyl -ester, 167 ¢f 3
2- (5-chl oro- 2-f | uoro- phenyl N s
50.4 ng (0.6 mmol) sodi um bi car bong in 2 mM DV and O.
were heated to 80C umnhgheskchistide r ogere” T™Hen 7.0 ng (0. 01 nmol)
bi s(tri phenyl phosphi ne)-pal | adiun(11)-chl ori de were added. TheF
reacbion mixture was stirred for 40 hours at 80C. The reaction

DA 1/ 0oL GBS g F 81 BT SRg Rt pfifin-s 2 (e chiorosz:fuoro-pheny)-
phase wds8lhepbityttios, HEda (. 3aIToel4-8n 646 ddetramety - [TR2ldexanrelanesy)-
chromat ?fgﬁgiﬁg?ﬂl-ﬁge:%zﬁbh'-&a?rb%)nc SRR by Bstledd 8 Bt el fhivdianet at e

S Mol )  formic acid A
u t hyri di ne- 4- bororfi C

as el ue
4- ( 4- { 54»tqs5iuonhplosphatettiinysirategn Ayn 1, 2-tinsthexyaithape wds hedteg e 8p3C bder-

oo o PR Ther/8d mEB2 fihB o G ho T e} BB @l LMo B bR 188
mg (0. 2@8ethytainine were added. The reactiocn mixture yvas stirred fo!' 5.hours at 80°C. The

y1 koyr 1 deac oyl hves bbb b M URNBKSIIE Tap groanio prase

t er t - butwas driedever sodiurg spifate and ERPoratedi Bhaaresiduads ehremategragied ob ajsiliga
of met hag{%?l:oluﬂ; ity éc%@at%%hérﬂ:ﬁ Qgglugﬁ?’yl[ﬁgii'n% gféqggl@gtsft%&%-zlﬁ rg! 00M

t enper ature an subsec&pent evapor at ed. Was treated with
t er t18butphenylrit Sipaphabiisin-4nyl-[3.8dbipyridiny-eel-riparezned-caffoxylithacid tst-bidg

was di ss ' . ! 3@(@2 dvi @l di ng

2- (5- chl%l}%%g-ﬁp%%@%ﬂ%%@n&%- 41 'ln!rllf‘%l ?)Zéiﬁldl n-4-yl-1H pyrazol -4-yl)-p

yridi n3-y1111, 8] napht hyri di ne di hydrochl oride als col ourl ess

| yophi | i ’ ' AW Y 4 | 1 0)

Y5730 (hebis B o7 Ml 4 o il e bR n

J=8. 4, ylI}3,3bipyridn36-ylepipdrelkined -@atb¢g/lic athl terBb @@l €stixt,in 3 n@.digxade Was

1H) ’207' %?eaﬁgﬂuith] 5 ?nl%f aﬂ'l‘@SolHﬁgn of7hyZ!§ocq'x%(?ig’acr%I:i§ U%Xa#é.%hezmi%urelkpas st7|r'reSd‘5
for 20 minutes at room temperature. The resulting precipitate was filtered off, washed with
dioxane and dried under vacuum yielding 2-(5-chlero-2-fluoro-pheny!)-4-(6'-piperazin-1-yl-
[3,37bipyridinyl-5-y1)-[1,8]naphthyridine hydrochloride as light yellow solid; HPLC-MS: 1.66



10net hyl - 1H pyrazol - 4-y1) -pyri di ne 1-oxide as slightly yellow solid;
HPLC- M5! Wo3d1iiosios [ MFH]  2541256. A slurry of 125 ng (Opd®Eesmbborr43
3-brono-5-(1-net hyl - 1H pyrazol -4-yl)-pyridine 1-oxide, 164 ng (0.54
mol ) 2-(5-chl oro-2-fluoro-phenyl)11- Sﬂﬁaphthyrldlne 4-boroni c acid
and 50.0 nmg 15 (0.59 mmol) sodium bi carbonate in 2 M DWW and 0.5 ni
wat er was g a % 20 80C under nitrogen. Then 6.9 ng (0.01 mMmol)

bi s- (tr Pk ﬁV%ﬁ 8 phi ne) - pal | adi um(11)-chl ori de were added. The
reaction mxture was stirred for 18 hours at 80C. The reactlon

esul | AGOHER5PArS (R e e P 2 Mo G aperain 1 )F

<2: gr omat lggs Wﬂ.@nsqnqn Blrephtigtidiee hydmckiotide i 18 o fonit dndresetbraelith
25 c el 5} RSt thoanyepus lampliehuts, salotion a5y eptad 18 8935 ThegRgpimn

2- (52 chBBH
di n- 3[ KA+ hmmze&ﬂzampthfdmyaml@is reEmpPeratupd fon 2| remiss. Thy ¥bRih; of il eabien hixfife was
m n,

8.78 (t Fedte ndg_rl_}jacugm ﬁdqw 5e§iq]ueg'na&e itrcg‘ng?yﬂ_(%ah%g wAt@(%tf} A%QBI-?' 1%336

(t, J=1 résultﬂrld)pre&plﬂaie wad fi ItéFeG off, wasifisd With wa®r 4dd Gded visiding, 2-(5\Whioro-2-

O S s LR ghiPoaersin o Bidbi o oLl sfodrtinass

gl) 1% 7. @i’ay(g#den&encﬁl-mcism 1. 58)min3MAHH] (5311, 3H) . EXAMPLE 10:
nt es|, s

> (5 Cnl BB 00t 5. BMSIDNE = 941404752 AP PP rt=15y PR . {rRy A
Z?I 13 ZB ( rgftza 1|34)y3}43((sh ?Hmaom {sy nHylignEy (anH)Zs,lms (dd, Tes , 26I5ut|) qryq
o] ol - 4-bar oni | i nacol - es in

o L9 e ASR TP B AGSLI DRATR, ST B @ DEB 55580 L gDl
N- ( 2- Chigenorbhyd, BHYyrrol i di ne hydrochloride and 87.7 g (300 mmol)

cesium carbonate. The resulting slurry was stirred for 18 .hours at

room’10 tenperature. The reaction mxture was filtered with suction
and the msolmmgmpmsﬁedambblprapdréu siedhoyi trile. The filtrate was

ot T act daCr Ot TRgoREn hATe R R bR Pt e epiine

organi c (phia@s® was dried over sodi um sul fate and evaporated in vacuo
i el di . . -
1+ (2 py A G PPI A IYRERRS DY A5 -8 BpPUERI Ty ey LAV IS M of an-

2-ybp- 1hH By'rapﬁm&ncaﬁe [ncgBB8)Y brown oil. 1511-1-NMR ((36- DMSO): 6 = 1.25

(50 12H el (i A & 8000 08 02000 ey B 12 20 421
2011/ o9m@@‘»]e‘ﬁyﬁmaampm(EZélﬂoro-zaﬂuoro.ehsmippLa;mnpminy{admaa g (19.1 nmol)
F?;y P; glrr:)(ﬂS# Q?Lgmyp l% y?%—?bn chloro—g-ﬂgor% pjhenylWé]?ﬂaghtﬁyndme

(4 4,5, 5}~(‘£¢:h|ﬁf&2—hydm-bheﬁyl?_]1{ﬂ$qx-ahﬁmhwpa)’erﬁzuy-i)y{)J[B{-SQNbﬁmw-ny!]l7 m

tr| 2goﬁi5fﬁ5wan5ﬁeééew r?g 129[“413_&455 to 80C under

gl Lr ogﬁm (STOBlbrodfigsﬂudsrg -pheniay4 I4—bieﬁ(yl pigel‘mytyl) phenyl}-pyridin-3-yi}-
phosphi n adi.u e a e reaction mxture
was st i r[F%Palpbb‘ %m?zﬁﬂwgrﬁg%&@f%ﬂ 5rjrfot ure was partitioned
bet weeln 208~ ehloaﬂmﬂdmmmhenwymt[@qnenetﬂw@;lwégamn cjt)qbaqsipw&ﬁnh yestyjact ed
severa s washe wat er. The aqueous
phases v@@?@fﬂ%f'&@ﬁ(n%ga rﬁ@% m%t ﬂ\%d%‘awé'h%é”\laa—l Brine and THE
we[ @0330%(5 Cﬁhﬁ-wl@ﬂ*meﬂf‘ﬁs%%&@ﬂﬂ&ﬁ@Eﬂ'lnegw pgﬁﬁn@%*ﬂel@ h&fmﬂ@ﬁdms
extracted se e conbi ned organi c phases were
dried o8P ﬁirﬁi‘?ﬁ %zmé\"m\l\h&%vh% ated. The residue was

chr omat o,g(aghler:b DRuGroheh@R4-ge piserhxlAT -yM[$, B ihyGaIng -8B N apap Rl fiane |

as el uent

3- br ono- @919 BQ&H‘@ iR IM+HEE489 ) - 1Hpyr azol - 4-y1] - pyri di ne as



[ 1, 81lnapht hyridi ne (no. 26); HPLCG-MS: 1.47 mn, [MH 483

2- ( 2- Fl uowo-2ph@ylop- 4- (511- (2- pyrazol - 1-yl - et hyl ) - 1H pypereb2tomddapy
ridin-3-yl)- [1, 8] naphthyridine (no. _zag HPLC-MS: 1.89 mn, [ MtH|
462

52- ( 2- Fl uor o- phenyl ) - 4- (5- pyrazol - 1-yl -pyri di n 3-y1)-[1, 8] napht hyri di

o b1 ERAMPUER: dainedid %hkg%m’i& e [1- %‘mﬁéﬁbhgﬁl%wzf U

) - 1H py Pe280 =4y N p4ridR 3 I %DWWIIWF@@S%WW%@ ﬂ(JﬁEP pbzsmyl)-ti (53{0'[2((4*
sol utio -69) h)ﬂﬁﬂh razol-4- -

2-(2-f1 ﬁqg?’rﬁy%ﬂat@;af% uor ge}re )pghen 3”}’5{”‘:"" T “ear]? cfhrtlhyé?-dme

1H pyrazol - 4- y1‘3r i n-3- yll [1, 8] napht hyri d| ne (synt heS| S see
exanple 8) in 1 nll_farmc acid was treated with 54 ng (0.63 nmol) 35%
aqueous formal dehy sol ution and he t%p tp—QOC Th reacti on m xture
was stirred at enper at ur e 4f or of the 15
reaction nixtuge ceg under vacu(glm érrd/the r s nmade
strongly al kal i me vhlth NaOH, The resulting preC|p|t(‘§1 S
filtered off, washedg wat er [and dried. The residue wa
crystallized fromtert- butk- mey Rydi;(reiygr vyi el di ng yi el di ng
2-(2-fluoro-5-

trifluoronethyl-phenyl)-4-{511- 12¥fet hyl - pi peri di n-4-y1) - 1H pyrazol -
-y13-pyridin-3-y1l)- [1,8lnaphthyridine as colourless crystals.

HPLC IVIS: 1.72 mn [Mr 533. 2011-1 NMR (500 MHz, DMbO) 5 = 9.22

(dd, J=4.0, 1.6, GOTN_JM8, 1M, 863 (d, I=1.8, 1Y, B8.49
(m 2H), 8. 38 (dd J—@’M 5NNl 8.29 (m 1H), 8.16 (d. J=1. 4,
iH), 8.10 (s, iH). 8°03(m 1H), 7. 200 21, 4.14 (m 10, 3.29'(m

2H), 2.86(d, J=11.4, 2H), 2.22 (s, 3
2011/ 095196PCT/ EP2010/ 007743 - 96 -
2- (5-chl oro-2-fl uoro-phenyl)-4 (5
1H pyrazol -4-yl]-pyridin-311)-11 ~§
sol ution of bn{@iif dibde 3
414-(4,4,5,5-tetranet hyl - /1, 3, 2] di oxaboFol &h- 2-y1) - pyrazol -
51-yl]-piperidine-1-caroxylic acid tert-butyl ester in a 4 N
solution of hydrochloric acid in dioxane was\stirred at room
tenperature for 16 hours. The precipi tth€e0t hay FPAB°PE? med was
filtered q and the filtrate was evaporated ty dryness. This residue
was di s veg—i 4 DM and 2.6 m (18.5 nmol) triethylamne and
0.6 m 9¥L4nn) hane wer e added. The reaction m xture was
stirred for 16 hours 3 roon1tenperature e precipitate 10 that had
formed was filtered of ™and the filtratenmasNewaporated in vacuo. The
i iti het ween wat er and “di’chl or owetha The

or gani ¢ phase was -Fi=d ojer sodi um sul phate and evap-P@;ed The

i - On-& silica gel colum with
tol uene/ et hyl acetate as el yi el di ng
1- met hyl - 414- (4, 4, 5, 5- t etFangét hy1-

11, 3, 2) di oxabor ol an-2-y1) - pyrazol -1-y1) - pi peri di ne as” enf Oy
crystals; HPLC- M5: 151.29 mn, [MH 292. To a sol ution of
(0. 144 nmol)

4- (55br qu@-f&)t réabtion Step-vwias(Cartdd Ot @sdn Exarmapie AhemylrdddtioR R M ifgine

and 55. 0, 190

[ (4. 2 0558 eI SR P HEPS, Biareaxiaonth armadghypemas apd 25y pmeeita.
ine 67.2 ng (0.316 nnnl) tri- 20 potaSS|unphosphate trlhydrate wer e
added. T d to 80C under nitro Then

(0. 008 rﬁ%@%ﬂplﬁ %% t%-ﬁ%‘ﬁ@a %‘ﬁﬁ%’ﬁtﬁhﬁ@¥'bﬁ1@@aﬁfw@vn3 néhyibwa@ann&?y@dme
added. T 2@§act|on m xture was stirred for 4 hours at 80C. The

reaction m xture was cooled to roomtenperature and water was added.
10 150 mg boronic acid from example 4, 120 mg 4-Bromo-2-phenylpyridine, 313 mg sodium

carbonate and 57 mg tetrakistriphenylphosphine palladium(0) were suspended in 20 m|
dioxan, flushed with nitrogen and heated to 90 C. After addition of 2 mi water heating to
90°C was continued. Standard work-up after 3 hrs was performed by evaporation,

2.03 (m 4H). VO

net hyl - pi peridin-4-y1)-

“i dlne (no. 25) A




formc acid 10A solution of 286 ng (0.52 mmol)

4- (4- (5- (Wo(Brfdos@s0- phenyl ) 11, 81napht hyri di n-4-y11- pyr pdi/®p2010/007743
3-y1)-pyrazol -1-yl)-piperidine-1-carboxylic acid tert-butyl ester
(synthesis see exanple 8) in 1.7 ml fdP%irc acid was treated with 124
ng (1.56 mmol) 35% aqueous fornal dehyde sol uti on and heated to 80C.

The react,ion t, this erature for. two hours.
The vol ﬁ)ﬂ‘éa%' n\'“)n(tb%n@a ?aotﬁtfﬂ%ﬁl)'( %Fg Wgﬁaﬁ@amawﬁaé?' f{l}é%'ﬁﬂﬁpgnd t he
r esi duepnsaipitaBorpaitty eﬁmomehﬂebdﬂﬁewoﬂydubmmdrmrddmﬁnl mla‘nw‘aél{m&f edeye
organic S or at ed

resi dueH\%gg ‘y?\@%rrg? %‘}eﬁgecﬁé@ésgn&g]@? YRQQR g o, rIﬂ ‘?/d?frhwater to g"’e 570 mg
di chl or of@{fh@hmm@tﬂmannphwl)etl (Pepltenyl- Byrrdiimg-yl) [1,8]naphthyridine with correct

2-(2:fl uor‘sg %%g:ig I_)Cﬁﬁwﬂ_hlﬁ@gwi:% ou“ di n-4-yl1)-1H pyrazol -4-yll-p

yri n- 3 - yridine as Mess solid; HPLO MB: 1.37
mn, [MtH 465. 20 V\D 2011/ 095196PCT/ EP2010/ 007743 - 98 - EXAMPLE 14:

él E gr 2?%@‘%‘@%%%3)0 D esncilff) (SAhjgro raveropbeny-4igahsnul HYQF"S'/ WM H pyra

zol - 4- y [, 8]psphthynditgs {nd) Mgt hyri di ne (no. 25)

Z?Fgf‘g?g%@%{?@l n%ﬂfy_@_% ﬁb’ CHQS&%JI ?H%ﬁgpégﬁ%gﬁw gy)ndyl boronic acid,

5[ 1168] naphtrigysddilirmearb8nate agnd (6. A temakilsiriphenylphosphine palladium(0) were

oyt asol SisSgied F 38R ACAD: tuchbd W AR En E Chdet o 50°G o ter aition o

g (14. 12m1ﬂmatett he@tmmtlumcbﬁ(ﬁﬂﬂﬁémm mlrhiaitrtabﬁlelandﬁﬁ turbid solution. Work-up

2-di net ho nd en hen 247
(0705 bttt 0 vsRE A Bledihalior oty ey i B oumel et T8 1
m tr|ehhﬁhdw*HeZMEﬁmd&Ndé@Brﬁhe reactlon m xture was stirred for 16
hou5% at 80C. The 10 reaction m xture was partitioned between water
and di chl oronet hane. The organi c phase was dried over sodiumsulfate

and evapXAMRIE 24 Fynthesischi @-(dehlarior biiedrophapyipd-soquinckii-fiyba gel

col um Wé]n?@'ﬁ mg,%@' ré)%@élsaa%et ate as eluent yielding

4-(4-{5 oro-
f | uor o- phé mgl4-diilp®)] mephitityiigine dions dxayﬂ;}le pyﬁ&ﬁmg@sydj.)mcwé aoniclagid ) - pi p

oL ReoHER Y S 0l B8 R M R T,
per 2@r midstes witsmitrodeed and 1€ agietrakiriphéMPiphosphine pa!ladium(O) were added

2011/ 09%}[% (gr;[n?ne%ﬁ&)péug%ééig in egample -EB yleld)edl Ok\évrlowgls% erch was crystalllzed

prepare 0gous

- (1- Met jth-ethiguéoe gide Asan;gle)f produy withh cbrrdet Y CIMBY M+H+HB88-ant)R2 2(B-met hy|
-pyridin-2-yl1)- [1, 81lnaphthyridine (no. 49); HPLCG-Ms: 1.31 mn, [MH]
462 52- (5-Chl or o-2-fl uoro-phenyl)-4-{6

11 ( 1- mEXAMRYE PESydihesis-of 3)lsdddinnfin alzgi2-@- méthyﬁwrﬂm—ﬂyl?{y&]haphthyndme

t 51 HPLC- Ms: 1.57 M+
énak)orlg’ &l%é]u@rgnghenyl)) 4-(5 mn LM

(1- maﬂﬂyrig $ehloel naphthyBdipg frob-exapae 8) 344 mb I&npaqumblme Bow:)cac:d

51 T BRBUE lehrurife sadiim deiralerd: esofleB vt 30t G50 ang st watpr,

1
1,

(

pyri dmnsr&dyﬂj)h m&ﬁ)g[ell ahah 86 mghtetrakistiphdnyiphoSshine pElaGiuMR0) we@daddet, After
M+H]

25 5 BOTIOSTE NP 75 1 Pieriele 29 YiRoRA S Bepmishoh Wi s ystaliznd
4-y3Q- pwithzither 2o giv 176 biBdomsshpiodudtdisrebrownish @divdeHtiCedvisict LCS@SM N,
MrH) 484 .

5- ( gull- ﬁ%?%?/?ﬂdp‘f‘ﬁér?%?’%{‘m- y1) - 1H pyrazol - 4-y11- pyri di n- 3-y1} - 2- phe
nyl141, 81napht hyri di ne (no. 63); HPLC Ms: 1. 47 mn, [MH 447

gt e R R R
M 384.84

35 500 mg 4-bromoquinoline from example 27, 682 mg 4-isoquincline boronic acid pinacol

2
[
(
2-
]-
[

ester, 945 mg sodium carbonate were dissolved with 30 ml dioxan and 3 ml water, flushed
with nitrogen, and 172 mg tetrakistriphenylphosphine palladium(0) were added. After



20yl )-[ 1, 8 napht hyri dine (no. 68); HPLCMS: 1.59 mn, |MH 485

2- (2- Fl uowo-2phenyioy- 4- (5(1- ((S)- 1-met hyl - pyrrolidi n- 3-yerid@yoezel -
4-yl kpyridin-3-yl1l)- [1, 8] naphthyridine (no. 69); HPLC-Ms: 1.36 m n,

[ MtH] 451 WD 2011/ 095196PCT/ EP2010/ 007943 - 100 - EXAMPLE 15:

Synt hesi s of

(3-(4- ( I \§ hi h

byr 1 di 1730 ST QoRue 25y BknBUS it S DRl Sl BlBe Shdyicn was,

slurry dll'ss&l@éh mpi¢hlor2inetinvangd, pnd purified by flash chromatography on 40 g silica in a 20

,48(lﬁag Lﬁﬁr‘i)utg%' él’r?g!erﬂé%é(tﬂi fa?nit.gaéaiﬁ %grgﬁl)g.th%r ];! Wrrnﬂm%ha%n&/ be ménlltoring at 254 nm to

d| met hybw(afﬁzlpztng[ doriedd pipdust amawthity [solid material with correct LC_MS: M+H+ 385 and
21§| 0ﬁ<?Q%9I an- 2-y1) - pyrazol - 1-y1] - propyl yam ne and 512 ng (2.41

mol t Ff potassi um phosphate-trihydrate in 5 nl 1, 2-di met hoxyet hane
is heated to 85 C under nitrogen. Then 42.3 ng (0.06 mmol)

bi s-(t ) - 1017,

tlrise'g h;FmL E\?\gfr)'e ag%g(i&?én!é'%ﬁ{eﬂg l(‘)a{m%%ﬁﬁrg 'gﬂ)s?‘lillp?'g'(% for 2
hour s aCo8hterciah2-amesmcetaphrnonawas agdatpdiwith tomnmedcibles-vigemn-2Mibaro- and
di chl h d | £
cvapor a ROV RH e 7 ot L LoBRE M Aoy AR SROIARI G el
( 3- {@- ( 2-(R2hloBe-2HIuormplReriyh)eidt-quiphlimglohe), Whidhegsirbminatedwidh v kpyr| din
-3-yl | t t
L PP KB Bl Tibidhes RS oo ply SRt 5183 gy
J=4.1, fudp-phpyl)-Quidbliewitd c@rdst LCHNS: B:+B3 368, andlﬂz~,50]d-rl)1 8.41 (s,
1H), 8.37 (dd, J=8.4, 1.8, 1H), 8.28 (t, J=2.1, 1H), 8.18 (dd, J=6.86,
2.8, 1H), 8.10 (m 2H), 7.72 (dd, J=8.4, 4.2, 1H), 7.68 (ddd, J=8.7,
4.0, 3. EXAMRALE ZIASyntibsisiof Lo(565hI@0-R-AubF)-phehy&-{8-[1- 2T rdlidiaH)yl-ethyB?2

(Cf)h%%;gaé’-p 5901-4%613;% zgnqur;lﬁ aejnafp‘%th(yﬁdméﬁo %z)2H) . 20 The follow ng

2- ( 5- ChiAcslgn2eff 11$ome {pAEnyhYl) 2-(3-5hiora-24flnaoaihehyl4 46 chioed-pydayinidyipyr az

i, 1 iR il 55, P da SRR BBt 46 8hn gilad SB sgtameiny

34) F(n@t, SQHOWQQI@MN'I%DHGMQ apd 163 rgH0[62 mmot) tri-potassium-phosphate-

L2, 5] i AVRDHE ik ety B s oaieh i Rienitblin. Then 4.3 mo

i ( 2?] FL(@G% pmmi),/m-(mipn@wqmonahlh@)l-paﬂllaldlpm(laa)mtor@le)ah):l -gpgrop @F triethyahing, 8

t
2" (2. 7 Hreedfech TR efpton St AT B foued 800 g remctop mpcyre 6
e b, S
e a i giap ge 'Ol h

AR LA il s s R

py 820 rﬁ)yﬁ‘ tK%ﬁ_’? yg%@yﬁi 1pf;§5!raélolrl4 )91 [%]r&ar? ES;'i}Y[‘i '8? ﬁth@ﬁgihe%g)g;reyH(I:Drlﬁscféllg;B:

2 (2 FI UrtLE-WISe MyE2)min - Ms=H]1 H003- nor phol i n- 4-yl - propy1l) - 1H pyrazol - 4-y1
]-pyridin-3-y1}- [1, 8] naphthyridine (no. 87); HPLC-MS: 1.44 mn,
[ MEFH] 496 2-(215-Di fluoro-phenyl)-4-{5 [1 (3
nmor phol iTine4sliphing eyyroundsiveye syrdhesizedbhajlpgousty:n- 3- y1} -
%5E L. 8 napht) {5lp‘ﬂbﬁ@);ﬁ-&%é—ﬁﬁ-?@Qaz'{?{gk%l\{r%din]-a-ﬁ?pyra inl 29, Shaphthyridine (no.
( 2- B0r plad);iHRLG-MS: 4t36yhin; IMhh468z 0l - 4- y1] - pyri di n- 3-y1}-
1,8 i di H
{3 (4 AP S e ERy T i Rt Ryt s 2 v
yll - pyrl[ﬁ,B]mthtyngtr}dlwmz&} HPYLCMSp1.6p i, [ﬁmmj&u‘ﬂgl am ne (no. 97);

a2 (5 PP A BT Iugtt By el a2 ATl fu)-othanol o,

83); HPLC-MS: 1.78 min, [M+H] 414
35  2-(2-Fluoro-phenyl)-4-{6-[1-(1-methyl-piperidin-4-y|}-1H-pyrazol-4-yl}-pyrazin-2-yl}-
[1,8Inaphthyridine (no. 85); HPLC-MS: 1.51 min, [M+H] 467



N N 4N HCI in dioxane 15 A slurry of 380 nmg (1.00 nmmol)

4- (5- br onpoRyi/@sivs3- y1) - 2- (2-f 1 uor o- phenyl) - 0, 81napht bgtirg#bdenede
mg (1.10 nmmol ) 142-(tetrahydro-pyran-2- )1/I oxy)-ethyl]-4-(4,4,5,5-
tetramet hyl1l, 3, 2] di oxabor ol an-2-y1) - st pyrazol e (prepared from
4-(4,4,5,5-tetramethyl [ 1, 3, 2] di oxaborol an-2-y1)-11-1- pyrazole and

2-(2- br ) and
425 . DB ety SR B B bt B A B OB R 2y

WO 2011bm@5d98P@PﬂER@B&E#@QW%@BMWm&@B{1SMBthhme£Uham® Wt CHdat €d5t o
85C und n+8 % gen. Then 35.1 ng (0.05 mmuol)

bis(tri m !/ osphine)-palladiun(l1)-chloride and 14 pl

trinmethyl am ne re added. The reaction m xture was stirred for 16
hour s a&w Nhg reaction mxture was cool ed to roomtenperature and
partiti ter and dichl oronet hane. Pha_qg¥ga |¢ phase was
5dri ed over sodium =N
chr omat ogr aphed on

as el uent vyiel dlin@ Vi
(5-(112- (tetrahydg

fate and evaporated. The resi

silica gel colum wt magjoghl or onet hane/
| di ng 2% (2>¢+uormo-
| oxy) - et hyl ] - 15kpyr azol 4-y1}-
y1) 41, 81napht hyri di ne |l ow solid; HPLC-Ms: 2.13 mn, [
10A solution of 219 n§ (U. 44 mol) 80°C

2- (2-fluoro-phenyl)-4-(5-(112-(tetrahydro-pyran-2-yl oxy) - F

et hyl] - 11- 1- pyrazol - 4-y1} - pyri di n- 3- 041, 8] naphthyridine in 7 m

di chl'or onet hane was treated with 0.52 ml of a 4 N solution of

hydr ochlToeifellcadngicompaingr avrse smibesizecbanairgouslyt ure was stirred for 60

e BB S LN

resi due |n wat e urate
car bonatpépesigingt-yibathamhle(ne e42il HPhQIM%p‘r BRilMirHhb29 was filtered of f,

??P?Sorﬁ*ﬁen*o%-ﬁf‘ﬁ‘éf%hﬁ?“?ﬁﬁpﬁﬁﬁ“ S Py RSs L Aoy s
et hdfol [b@mhtbwrl@s@(mﬁgieh C/Mﬁ_@QOS[ HE03min, [MH 412, 1H NMWR

(599 1 gRABflc bbby i

J=6.6, Z-W)-[1dpapdr yugllr(erfnoz‘i@) H?Lﬁm&o‘(@ﬁ[msldssw 4.2, 1H), 7.68 (m

ﬁlé) 5 7 ﬁ?sb #lg&? 7;%3?19)-% (gﬁ%?@ thloﬁg%%ha&) Bme}ﬁaj gl ]1 razAbI-;IES/e}(-;Byndln-IS-

pr epar eddil Mnam:htr\,vndlae (2p. {581,2‘1 LLC/MS 6r55, Bﬂ“thlllﬂmuor orret hyl - pheny1)-[ 1
. 81 98phttls gsgg_gz-#t:% Ayl ? Birbbnyfidih O iy rainva-dn B A38R1-y b Mberidinli-

2- ( 4- { 5-iz=thanoCinoe fe)y MALCHNBo1 R eiMAHI #858] napht hyri di n- 4-y1] - pyri di n-
3-yl)-pyrazol -1-yl)- ethanol (no. 39); HPLCG-Ms: 1.88 mn, [ MH 446
11INWR (500 MHz, DMSO) 6 = 9.21 (dd, J=4.0, 1.8, 111), 9.05 (d,

J=2.1, 1H), 8.63 (d, J=2.0, 1H), 8.37 (m 211), 8.28 (t, J=2.0, 111),
8.18 (dd, J=6.6, 2.7, 1H), 8.10 (m 2H), 7.72 30(dd, J=8.4, 4.2, 1H),
7.68 (m 11-1), 7.51 (dd, J=10.5, 8.9, 1H), 4.91 (t, J=5.3, 1H), 4.18
(t, J=5.6, 2H), 3.77 (g, J=5.5, 2H

E)-4- (4-{512-(2-Fl uoro-phenyl)-[1, 8 napht hyridin-4-yll-pyridin-3-yl)-
pyrazol -1-y1)-but-2-en-1- ol (no. 84); HPLC-Ms: 1.79 mn, [MH 439
3-(4-1542-(2,5-Di fluoro-phenyl) 11, 8] napht hyri di n-4-ylj-pyridin-3-yl)-
pyrazol -1-y1l) - propane- 351, 2-diol (no. 88); HPLC-Ms: 1.70 mn, [M-H]
461

3-(4-(542-(2,5-Difluoro-phenyl)-[1, 81lnapht hyridi n-4-yl1]-pyridin-3-yl}
-pyrazol -1-y1)-propan-1-ol (no. 89); HPLC-Ms: 1.82 mn, [MH 445 WO
2011/ 095196PCT/ EP2010/ 007743 - 104 -

2- (4-(542-(5-Chl oro-2-fluoro-phenyl)-[118] napht hyri di n-4-y11-pyri di n-
3-yl)-pyrazol -1-y1)- ethanol (no. 91); HPLC-Ms: 1.88 mn, [M1l-1] 446
EXAMPLE 18: Synt hesis of




NEt3 DMF CI WD 2011/ 095196PCT/ EP2010/ 007743 - 105 - A solution of
415 ng ( IwOQommmEjve PCT/EP2010/007743
4- (5- brono-pyridin-3-yl1l)-2-(5-chl oro-2-fl uoro-phenyl)-

[1, 8lnapht hyridine in 5 mMl DM was frddBed with nitrogen and
subsequently treated with 70 ng (0.10 mol)

bi s-Ori | 0.03

cupr ousEFlﬁ @?H c}'@?%%}}f ﬂfﬁé&'aé{ %&m% %)zt r e?ﬁb‘?%"ﬁ@q[gg@"ﬁ%tay'ﬂ??ag%?ﬁ%
triet hyl1sa, #}pbcaéﬁaz@téwIbnﬂldllTBef|}I‘[é§lﬂaphﬁ'gﬂélhﬁ Moy 56 HRUG/MSed. 58 [Mﬂ@]C'éO:Z
for two hours. The reaction-m xture was cooled to roomtenperature
and partitioned between ethyl acetate &fd, brine. The conblnquqiganlc
phases W& jed with sodi um «uetf ate angl evapor a#€8CF el ging |
2-(5-chlorat2-) 4 HNOHXHCI ~———= H,N Y =N
f | uor o- phenytyj - 4- (5- trlethyIS|Eﬁmerthynyl 'd'Bw%m¥1)11 8mna RD r
idine as broen solid; HPLC M 2.7 [MTI-H dmg. 10 A sol uti

of 471 ng (0.994 ol ) Br 80-100°C

2- (5-chl oro- 2-fl uoro- phenyl ) - 4- ( 5- triethylsiIanylethynylpyrldln 3- y1)
11, 8] naphthyridine in 6 ml THF was treated with 1.19 n of alM

sol ution of tetra-n-bu INanmoni um fl ugfide in THF ay \tlrred for 1
hour at roorocCignper@ e) n 276 pM1. m"rD’r‘)N\t_r_y t } 190
ng (1.21 nmol) 4-(2- a2|%o- )-mor phol'i ne and 975 15 ng (0. nmol )
cuprous oalae Wer e added. reacg@gn mxture was stirred for 66

hours at 78idinfhe reacti on Lxture oled to room tenpergture and
partitioned,bgtween ethyl ace ite an rlﬂé The organi c phase was
dried over sodium sul fate and evaporated. The residue was

chr omat ogr apheg a silica gel colum w th dichloronethane/ net hano
as el uent yieI?CﬁBZ

2- (5- chl opo2~1
20[ 1, 2, 3] tri_z
solid; HPL® MN 1.
(s, 1FD, 9.23 (%z
1H), 8.19 (d, J

or o- phenyl ) - ﬁ_&51le(@ nmor phol i n-4-yl -ethyl)-1H
1J-gpyri djn- 3y - 111, 81napht hyri di ne as col ourl ess

n, [MrdL-/516N"1 (500 MHz, DMSO) 5 = 9.28

L3 8.80 (m 2H), 8. s, 1H, 8.39 (d, J=8.1,

=4.0, 1H), 8.13(s, 1H, 7.[72 (dd, J=8.2, 4.0, 1H

7.68 (m 111hé g 51 (t "J=9.7, 1H), & , J=5.9, 2H), 3.55 (m

4H), 2.81 (t % 2.45 (m 4H) _l25)The_f ok owi ng conpounds

wer e synthes Qﬁ&logously N° N

2- (2- Fl uor o- BHEMYP) - 4- {5-[ 1- ( 1- net hyl - pi peri 4-y1)-1H11, 2, 31tri azo

| -4-yl kpyridingg=gl)- [1,8Llnaphthyridine (ﬁo 55); HPLC-Ms: 1.36 mn,

[ MtH] 466

2- (5-Chl oro-2-f 1l uoro-phenyl)-4-{541-(1- net hyl - pi peri di n-4-y1)-1H11, 2,

3ltriaz = dine (no. 57); HPLC M5
1 a7 ﬁ"‘ei‘&w’%‘*&% %d%%%l%g‘%%ﬁ%@%%/ 007743 - 106 - EXAMPLE
20: SyngH@dilworefrhenyb4-Chilotomethy|-piperazioiien) 1), 2,4lox8diapeliSeytbayridin-3y3-

[ 3, 31]b| 1 i o. 32) and

22 5- chi BB e W ok HPLGIES. DS, PG at8

met hyl - pi perazi n-1-y1) 13, 31] bi pyri di nyl -5-y1] -0, 81napht hyri di ne (no.
36) S Aslurry of 500 ng (1.21 mmol)

4- (5-brono-pyridi n-3-y1)-2-(5-chl oro-2-fl uoro-phenyl) -

(1, 8lnapht hyridine, 516 ng (1.33 muol)
445-(4,4,5,5-tetramet hyl111, 3, 21cl i oxaborol an- 2-y1) -

pyridi n-2-yl1-pi perazi ne-1-carboxylic acid tert-butyl ester and 5129
(14.1 mmol ) tripotassi um phosphate-trihydrate in 30 m

1, 2-di net hoxyet hane was heated to 80C under 10nitrogen. Then 85 ng
(0.12 mmol ) bis-(triphenyl phosphine)-palladi un{11)-chloride and 16 pl
triethylam ne were added. The reaction m xture was stirred for 5
hours at 80C. The reaction m xture was partitioned between water and
di chl oronet hane. The organi ¢ phase was dried over sodiumsulfate and -




7.51 (m 1H), 6.97 (d, J=9.0, 1H), 3.59 (s, 4H), 2.45 (s, 4H), 2.25
(s, 31-1l)wokbiiffsidhol | owi ng conpounds can be prepared sSpgirledsdi¥ioorr43

2- (5-Chl or o- 2-fl uor o- phenyl ) - 415- (4- pi per azi n- 1-yl - phenyl ) - pyri di n- 3-
y1H1, 81napht hyri di ne (no. 33) -113 -

2- (5-Chl oro- 2-fl uoro-phenyl)-4-(5-[4-(4-net hyl - pi perazi n-1-y1) - phenyi

kpyri di pg,3; - @ 1.810a 1din 0 ) o

4-13, 41?@8@1&&%%—“@?& @2‘@@?&%%’%{1@6‘%@0'dﬂ%tHW)'FfeI',déTﬁ”é{Bht hyri di
ne [1,2,4]oxadiazol-3-yl}-pyridin-3-yl}-{1,8]naphthyridine (no. 60); HPLC/MS: 1.46, [M+H] 467
4-(3,3113i pyridinyl -5-y1-2-(5-chl oro-2-fluoro-phenyl )41, 81lnapht hyri di

ne 0
chIorOEQChﬂ@browgﬁsﬁQ%Z:i:;Slnaphthyrid
HOBt
-1

412, 3113i pyr i ny1-5 _y1-Bs.
O N =N (0] .
y1)-p, 311bi py

i ne

2- (5- Chl or 0- 2- wheng! ) -b1g - (Zomet Ayl - pi per azi
ridinyl-5-y11- 25[ F 81napht hyrildi ne (crotem82); HPLC-MS: .
[ MtH] 497 Br z
2- (5- Chl or o- 2-fl uor o- phenyl ) - 4- (544- ( 4- et hyl - pi perazi n-1-y1) -
-pyridin-3-y1)- [1 ,81lnaphthyridine (no. 92); HPLC-Ms: 1.56 nt
[ MtH 510 O~

2- ( 5- Chl ggr@sLredgMor o- hggyﬁZ;Z46:4 4- et hyl - pi perazi n-1-y1) 13, Thi pyri
di nyl-5-y11- 11.81naphthkyridi-ne Fnol O%); HPLC-MS: 1.55 nin, [ MH|
511 302- ( 5+€hl or o- 2- f lYuor o- phenyl ) - (4

pi perazi n- 1eyc- phenyl ) - pyri di n-3-y1] -dr1, 81napht hyri di ne (no. 94);
HPLC-MS: 1.62 mn, [MtH 498 2-(5-Chl oro-2-fluoro-phenyl) 4 (6
piperazin-1-y%ﬁ§H311bipyridiny1-5-y1)-[1,8]naphthyridine (no. 95);

=

Ehenyl]

and
2- (5- Achl oro-2-fl uor g- pheny1) - 4- (5- (142f (4-  formicacid
met hyl - pi pergzin-1-y)) - et hyl k1H pyr@2gt™4-y1} - pywi di n- 3-y1) 41,
hyridine 5 PPk St reaction step g rigd out as in exanpl eN1
the reaction Mgz 4 N HCl in dioxane as in anple 8 step 3, the ¢
reaction mﬁt% {@rnaldehyde/fornic acid ag” iYW exanple 13. EXAMPLE 22:
2-(5-Ch|oro-Z-?Q%oro-phenyl)-4-(2-pheny|-pyridin-4-y1)-[1,8]naphthyri
dine (no. 20) 10150 ng boronic acid fromexanple 4, 120 ny

4- Br 9o TRz RABR: rhgbung wadlsynifisSed! onate and 57 ng

Cetr okt b Wﬁe?ﬁﬁo@phi wad ofnifides unﬁmﬂsgosuspended in 20 n

di oxan, 2fErsHera-2uigiomherEans-tntl -methy eripetisting-yb-11 Ri4lexadiarel-8yipydding
m  wat er_|re@taibhtiridMe (16.5 oML OmRs 1 58 gnﬂagbwr k-up after 3 hrs
was perfornmed by evaporation, WO 2011/095196PCT/ EP2010/ 007743 - 109
- extraction with ethylacetate fromwater, drying with sodiunsul fate,
filtration and precipitation wth ether yielded 116 ng of yell ow sh
crude product, which was purified by HPLC on a C18 reversed phase
colum with an acetonitril gradient in water to give 70 ng of

2- (5-Chl oro- 2-f | uoro- phenyl) - 4- (5- phenyl - pyri di n-3-y1) 11, 8] napht hyri d
ine wwth correct 5 mass found by LC M5: MrH+ 412 at Rt- 2.55 mn
EXAMPLE 23: Synt hesi s of

2- (5-Chl oro- 2-fl uoro- phenyl) - 4- (5- phenyl - pyri di n- 3-yl) -

[ 1, 8] napht hyridine (no. 4) M411.87 150 ng 4-chl oronapht hyri di ne from
exanple 1, 184 ng 5-phenyl -3-pyridyl boronic acid, 10326 ng sodi um
carbonate and 60 ng tetrakistriphenyl phosphi ne pal |l adi un(0) were

di ssolved with 15 m di oxan, flushed with nitrogen, and heated to

90C. After addition of 2 m water, heating continued at 90C for 90
mnutes to give a dark turbid solution. Wirk-up as in exanple 20

yi el ded after precipitation wwth ether 141 ng product with correct LC

HPLC- MS: 1. 66 2 [MrH 499 WD 2011/095196PCT/ EP2010/ 007743 - 108 -
EXAMPLE 2¥ hesis of o O°N -—-N/\;i"—(\ !

2- (5-chl or ] - phehy PNg- F5 1015 b'perazLQ9$-yl- ylf-l pyPazo
| - 4-y1J-pyri di n- 41, BY%apht hyri di Cadl




EXAMPLE 26: Synthesis of 2-(5-Chloro-2-fluoro-phenyl)-4-isoquinolin4d
yl - qui nolwoeof{in®sist) M 384.84 35500 ny 4- br omoqui nol i nepEraMPAYAIRLE
27, 682 ng 4-isoquinoline boronic aC| i nacol ester, 945 ng sodi um
carbonate were dissolved with 30 nl di 3§an and 3 m water, flushed
with nitrogen, and 172 ng tetrakistriphenyl phosphi ne pal | adi un{0)

ot ux., EaMERs! Sf: sileet ch 2Bl ety ity R hgigin-

V\ﬂi ch Y\asil]fﬁys'élo’rarﬂhﬁl ﬁnaplmthvwraﬁrmoha%eancbmte ﬂlwfb—fphemtylhéy-[ﬁ-(tlamherazin-1-yl-
r

oty acerrfaneefial SpicToadyf bGPl G oL ek 45,

to give 340 ng correct product as a Wite solid materi al mnth correct
LC M5: MrH+ 385 and 5 Rt- 2.94 nin EXAVPLEN27: Synthesis of
4- br ono- 2- (5- chl or o- 2-f | uor o- phenyl ) - quN#

ine Co rcial
2- am noacet oph ﬂﬁ was acylated with conmercial 5- %ngg- uor o-
benzoyl chl ori guye ;ﬁz{ icor r espogfdi + o Bb
4- hydro 3 qU|n0 @ka itS ayLs

102-(5-c¢c re-2-fluoro-phenyl) - lFFQUIﬁb|I ¢), which was

brom nated with phosphoroxytrlbronlde i n Nerfet#yl pyrrol i done to give
t he product 4- Bﬂﬂﬁ% (5-chl oro-2- fluoro-phenyl)-quinoline with
correct LG MS §39Hd Rt- 2.50 mn. EXAWB&ElZ?AHFSyntheS|s of

2- (5-chl oro-2-fl uoro- H@ﬁyl) 4- (611- ( 2- pypdcplpeiliyn1- yd-cet hyl ) -
151H pyrazol -4-yl1] -pyrazin-2-yl)-(1, 8]naphtﬁyr|8 e (no. 43) Aslurry

of 115 ng (0.31 nmol)
2-(5-ch|oro-2-f|uoro-phgﬁ;\ -4-(6-ch|oro-pyrafi

[ 1, 8] napht hyri di ne, w0 ~€0. 34 Mol )
1-(2-pyrrolidingl-w_-égthyl)-4-(4,4,5,5- tetranethyl 1, 3, 2] di oxabor ol an
-2-y1)-1H pyr3%ol® and 165 nmg (O. 62 mol ) =

tri-potassi unf phddphat etri hydrate %Qf; m 1,
heated to 80C under nltrog-li:dC Th

bi s- (tri phenyl phosphi ne) @I ‘
triethylam ne were added PBact ilon mpure was stirred for 18
hours at 80C. The reaction m xture s cooled to roomtenperature and

wat er was added. The resulting pre ytate was filtered off, washed
wi th water and chromat ogr aphed.gn Ilica gel colum with

di chl or onet hane/ net hanol as efﬁg t ‘

2-(5-chloro-2-fluoro-p -[1-¢(

25pyrrolidin-1-yl-ethyl) Fbpyrazol 4- yII-pyrazin-2-y1)11,8]naphthyri
dine as grey crystals; HPLC-NB 1. 52 S i
conpounds were synt hesi zed anal ogou ¥{
2- (2- Fl uor o- pheny1l) - 446- ( 6- pi per azi n- i n-3-y1)-pyrazin-2-yl]
-[1, 81lnapht hyri di ne (no4n34;81); LCGMs: A 56" mn, [MH 465

hyl - pi perazin-1-yl)-pyridin-3-yll-py
MS: 1.50 mn, [MH

2- (2- Fl uor o- phenyl ) - 4- ( pXfox4rd-
razin-2-yl)- [1, 8] napht hyri di
479

2-(4-(612-(2-Fl uoro-phen - (1, 81napht¢§Pmaidn- -y1l1- pyrazin-2-yl)-pyr
azol -1-y1)-ethanol (no. 83); HPLC-M5: 39°%8 nin, \[ M+H 414
-4-(6-[1-(1-nethyl - plperldln 4 yl) 1H

352- ( 2- Fl uor o- phe
pyrazol-4-y11-py2§§# -2-y1)- [1,8lnaphthyridin NO. 85); HPLC- ME:
1.51 mn, | NACR @11/095196PCT/EP%Q{Q/ (111-S EXAVPLE
28: Synthespz

2- (5-chl or o- 241uor o- phenjyl) - 4- (5{111- ( 2- nﬁ&h&xy eth
pi peridin-4-y1]-1H -4-y1}-pyridin-3-yl)-11, 81lnapht hyri di ne
(no. 44); HPLC Ms: (L. 6B, 543 5 The fol g gonmpounds were
synt hesi zed anal ogouBl yN N

214- (4-{5[ 2- (5-Chloro-2-f|

5
The following compounds were synthesized analogously:



S The follow ng conpound was synthesized anal ogously:

2- (2- Fl uowo-2phendyios- 4- (515- (4- net hyl - pi perazin-1-y1) -0 pCT/EP2010/007743
, 2, 41oxadi azol - 3-yl kpyridin-3-y1}- [1, 81lnapht hyri dine (no. 54);
HPLC/ V5. 1.43, [MtH 463 WO 2011/ 0951H8PCT/ EP2010/ 007743 - 113 -
EXAMPLE 30: SyntheS|s of 2-(2-fluoro-phenyl)

4- {515- -4-

(1,2, e %’I r%r@§4.§y[§ & '"Xé%y'ﬂ?eﬁz'%lr}@dﬂ‘{ RN HEPYridin-3uly - -

HPLC/ VB:[1 B]n&ﬁhtl{ywﬁlhﬂs (%7{’0) HBCHSHed 1, Gk aIM78y conpound was

synt heS| -fl

o 1 el GRS & aindf o5 SRR Tl ingptynvpiing,

apht hyr i(do.r&d)y HBLCHIT:; 18—]PL[@/+M$=42Q 56, [M+111 501 WO

2011{_.,095196PCT/ EP2010/ 007743 - 114 - EMAPLE 31: Synthesis of

2- (2-fl uoro-phenyl ) - 4-{5-[4- (4- net hyl - pi perazi n-1-y1)-pyrimdin2-yl]-

pyr |2 d:c In EXAMPUR 38:1L8ﬂ4pjhe¢l§'pf Hare (Iwmo-pﬁémlrl)a[nm]napgthyrlgm-éll-yl] [2, T]ngphthyrldlm

or rimdin ridin-3-

1 8] n;l'pﬁghyr @?gn}ez)('l’é"&é‘ﬁ P%'ﬁﬁt@égg V5o [I\/HFI]y4zS4pyCNNN B &

)1lzl N NN? C NaHCO3 1 EtOH reflux  Na2CCB PdClZ(dppf) NFihe

foll ow ng conpounds were synthesjged anal (o]o]0)
2011/ 095196PCRHEF2010/ 007743 - 1]15%- ngq'{lfb% hen | N

met hyl - pi per azi.n- 1-y1)-pyr| i y1] pyrﬁ@';;ﬁE’%ha))zl} [1| A

@ pyridin-5-gd)-pyridi ngvzﬂll 8] napht yrl\
3

7, [MrH 420 5 EXAI\/PLEa@Z:‘, Synt hes g0

(5- (1H pyrazol 0[3
(no 80) HPLC/ B!

ne (no 72); HPLC/IVB 1. 40 [ MrH] 368 10 The fol I owi ng corrpop

wer e synt hesi zed anal ogousl.y:

412-(2,5-Di fl uoro-phenyl)[1, 8lnapht hyri di n-4-y1112, 7] napht hyri di n-1-y

| amige (1R folloing Eﬁh&’)&ﬁs vﬂeré%zntﬁn%'z‘&d §|§§ogo

2- (2- Fl uoro-phenyl)-4-12, 7 t hyri di n-4- I[yl 8] napht hyri di ne (no.

75) 15EM@F{@|§—§@UOWQ1[ 8}5|pphthynd|n-4-yll -2, 7]naphthynd|n -1-ylamine (no. 73);

N-{442- (raau‘dfmqahﬂnmpéals 8] napht hyridin-4-y1]-

[ 2, 7]naphth ridin-i- (no. 74); HPLC/ MS: 1.64, [M+H 369
luoro- phenyg [2 7]naphthyndm-4-yl -1, 8]naphthyndme (no. 75)

15 EXAMPLE 33: Synthesis of N-{4-[2-(2-fluoro-phenyl)-[1,8]naphthyridin-4-yi}-
[2,7]naphthyridin-1-yl}-acetamide (no. 74); HPLC/MS: 1.64, [M+H) 369

acetic acid

Y

80°C




00 + -AQi L acetic acid 80C WD 2011/ 095196PCT/ EP2010/ 007743 - 116 -
EXAMPLE 30 28ymnobesi s of PCT/EP2010/007743
542- (2-fl uoro-phenyl) 41, 81lnapht hyridi n-4-y11-[2, 71napht hyri di n1-yl am
ne (no. 76) 5EXAMPLE 35: Cel | ul ar a§§ay for testing TG~ beta
receptor | kinase inhibitors As an exanple, the ability of the

i nhi bit r inhi bt .
test ed. CERNELEpk At e s R oL ey Y LR g
def i ned1edadrhindéns.i?®) in a 96-well mcrotiter plate and cultivated
overni ght under standard conditions. Next daygdydje medi um was

repl aced by nmedi um which conprises 0.5 % of FCS aznd 1 ng/m of
TGF-beta, 10and the test substances were wn- n defl ned
concentrations, generally in the form of #e0.-s i
steps. The concentration of the sol vent O was

After a f nt WOPSEREHUS acigy et stai nlrhg 5t the ce
carriedot/Af er—exH—act—r’dn omt

cells, the™abs rptlaimla»aatsteneasur d pectro (@@trl cal l y|at
It could be ug¥d as a quantitative BrIEasure 2 15adher &
present and thus of the cell proliferation H‘ﬁl“ﬁ‘?ﬁg the culture.
EXAMPLE 35A: Inhibition of Smad2/3 phosphorsgtcati on in M/1Lu cel Fs Dy
TG--beta receptor | kinase NHhibitors This assay was used to

determ ne the inhibitory potensy of conpounds on TGF-beta- 20 induced
phosphorylc@;3@@| Eind,gradz / 467) and Smad3 (Ser4231425). M/1-Lu
cells (I | cel e fromm nk Mustel a vison; ATCC
nunber: CCL- 64}) wer e seedeg| PADVEM (I nvitrogen) supplenented with
10% f et al* BBYPRE "€ er um (Pdn Bi ot ech) at a defined cell density in
24-wel | or 96-well plates ANk phat e: 1. 5x105 cells per well;
96-wel | plate: 4x104 cells per w Cell cultures were incubat ed in
DMEM at 37C and 10% CO2. On the® WD 2011/ 095196PCT/ EP2010/ 007743 -
117 - next day, the nmediumwas replaced and cells were serumstarved

for 16-20 hours. The foll ow ng day, serial dilutions of conpounds
wer eSadFetANBLE ga: Geljular aSB?SéfOF HRSipa T &dr-beln recepton | Kinpes ibhibiteisconbi nant

TG bet gyglay é)%‘ﬁﬂe (the @Bﬁltycd? 'ﬂ?e?tﬂhi‘b%ﬂsQB eﬁmfhg{erﬁ' GFIB&E- |§¥§|B§e@@r0\)0@'|smlalblt|on

added. After one hour of gand stinmul ation, |ysates were prepare

and analwasdgsigdi %”Saﬁrﬁh%h@g ﬁBﬂ'PE?"ﬁk%ﬁi' lingbiby avde ﬁ@wramsieﬁnep cell density in
( Pat hSCﬁAﬁgé’h@ﬁﬁh&oﬁeaS@té@dd cxﬁ%ied%\&ﬁﬂbht%dgﬁﬁQMr@%rﬁﬁﬁo Th@ ytsﬁ

det ect s phosphoryl at ed as wel ghor at ed

phospho-Bgdiemnas f&H'PP%EX/ me@'@m which cgmpﬁm%@ & eEr ¢S aaﬁd rm/mt @frm:%beta
cel lyg SeJn\que fisst B@SStarcks w@a@a&mwdéﬁn&pesﬁcehﬁaﬂo%gog@n@m BRHEGHRH B

control). The concentration of the vehicle DVSO t “constant at
0. 2% ( v/dﬂyti@rhS%nels Wikt 7 fold sheRs-Thedorsgyiraiian pfemtsptyﬁgww O\pgsecqristans gt

usi ng cus e, fareh b RGHHraes Hé}‘ﬁ@ talt\h&e%nﬁb%tf ll'r%tdeﬂ§ w%QfGEM@BeouP%@ge

(Brooks Automation |nc. tati stical Tools book. Rel ease

6.2) to ex&aelion ¢fdhe ﬁaf%wefé?ﬁfm therfixge ciis. the aﬁprpﬂﬁammeaswmcb. tion
(1C50) OJpeﬁF@&%éénah Xﬁm@ssb A, ﬂreom%ea&éydea\é%ualah@no@mh&&e%rf%eg' ven

in Table 1 and 2. 15E In-vitro (enzyne) assay for

det e¥ni n%%hetﬁmsellwsswﬁn‘éw '581‘“5} ¢l ppiferaioy Huringdhe gHRWE i on of

TGF- bet a- nedi at ed effects The ki nase assay was carried out as
384-wel | flastkll:gl ate assay. 31.2 nM of GST-ALK5, 439 nM of GST- SMAD2
and 3 mMEXAMRIR 366 tnhitgionabSmad25kphospbpristien inddy By s buT&T-betaa

t ot al voﬂe\g%oplfk,,%@ep,q;(,g,g,rw of HEPES, 10 nM of MyCl2, 5 nM of MO 2,
1 nmMof DT 200.1 % of BSA, pH 7.4) without or wwth test substance
(5-10 coRUeRsTAATaSHERd4P def@ttﬂmsrthel titary pptency eheemeetinda onshi@pheta-
usi ngy 25 nBuceﬁfph%Q&d'fM:lﬁRTﬁ $§ﬁ‘$dﬂt fSé?ﬁSfMé\Ag?é&\%a %38@?49%/42@% vl IRP%%B

terrperature after
pl of O. @Jr%mmhaé@?lumedwm Rddi Ma&tﬂa\mqn M@QW@DL-M}W@E seeded in

DMEM (Invitrogen) supplemented with 10% fetal bovine serum (Pan Biotech) at a defined
cell density in 24-well or 96-well plates (24-well plate: 1.5x105 cells per well; 96-well plate:
4x10° cells per well). Cell cultures were incubated in DMEM at 37°C and 10% CO,. On the




5 formof eye drops. (D) G ntnent: 500 ng of an active ingredient
accor di ngwbQoi@sisgventi on were m xed with 99.5g of Vasetimker:10861743
aseptic conditions. 10(E) Tablets: A_gyxture of 1 kg of an active

i ngredi ent according to the invention, 4 kg of |actose, 1.2 kg of
potato starch, 0.2 kg of talc and 0.1 kg of magnesi um st earate was

pressednéa dgyvmetrﬁédilﬁhmdmeﬁlacmwméén@waére BBAREtahRIFHCTS-20 H@tl{rst'h?é
each ta Iet cont ai n%gd%-ﬁ' rrg gf active in dient. 15 (F) at ed
abl et SoISBE ERY SRR lioBY afoRin g5 e oS dr b i el laypoubaied for

subseque rﬂHry befoad &Ebohﬁbnﬂam OOVeEta 0 mgbnfgiﬂﬁﬁﬁon%ﬁtl’bti@n Lels) S‘R&If system
sucr ose, arc aca an su es:
ca of - aeaeeed AMeEpaanelforfoeet SRGRHen. wRates s preset '%&u@@a

i Nt ZOBﬁEadzygﬁé-arﬁkemi lmmemenmﬁapﬁmmhsmh@ﬁﬂﬁmad? ﬁﬂ@bll@lw ing

mout cSeo LT, B SASA RS Phhebiied Siaieab bl Shcoarenanieg « ne

|t nven}g i emada Vi the (pﬁodml'ﬁhl-a:tebiﬁb adntvmtyerewaﬁt@&tﬁﬁum@dfdehé 8fcEGhstimulated
ransrterr

into a ul es, r sterile 25conditions and
seal od e EdRs PN AAHRLY denbiis AT ed baHtarP Wit corong Teq
active togeatthion of thé ):emudbajmocrraassIWpauons%t at @t%a(mm hirRellsNBogel ent
accordlﬁa%toth JnV(-::ntlonﬁéj dISSO|VdIn 10 | i sotoni ¢ NaCl

sol tH PARRF tEIRIOBT D VEIP r‘tE'&E' P'HP'EbthEﬁrﬁ‘?ﬂ}f‘cRﬁﬁ plptistics

avai | abgﬁn@ewgmgef(@r?mmmmmna msmgﬁb%wm HERBLSUK Rble%@e 6.2)
rayead,l nt o .

could b e nouth or ngse. . ay shot about
o) Cor T ddRiGe el oG B My aig RSN (Coo of Smadls
2011/ 09 PAKPROTFTSANLY AHENE8. ThelrkBults £k AR id TaslanRgiands of
formula*(1) 116 WW35 I " NNRL 5(1) wherein WL, WB denotes

i ndependent|y fromone another N, NO or CR3; Wbr W denotes

i ndependxAMBLE 3&Mm-oite (anz;tnmrasbhy fOdeterrhiRdtionI6IARE effid8cyPsfavHiBitbrs Bfthe
at | east_ one %\&tdenot es N, Rldenotes a nonocyclic

0
car boar YRR %J\% %e%"&%/‘% or a nonocyclic heteroaryl having
2-7 C athakinase adsad s &rﬂétdélﬂrasSBatvﬁmlE’lasﬁﬂﬁﬂé a%fsawmci"nrﬂaﬂ GBY-ALKS,

DSt AP AL LRAHo SRPa SRS kb ol S RES D AR e Dbt
substl t uttetel U5 of 2% K320 RV d¢ HEPES, noﬁm@ﬂﬂl@mz, S'rrfM@ﬂMﬁOE PN BEDTT,

u nd%‘?lYYHe {9&5&%& pﬁl?a% ‘ﬁg‘ogﬁmq‘fh %Qﬁ“béﬁé“’%% gﬁ%&%@%ﬁag{g’g%gm"(ﬁor

t oget he#s mifRAdaeattizn wind stoﬁbed-t(sﬁ\f;\ﬁﬂlpl@(,zoe Wtb;rédz\%muoh%éu Wik 3,

o bt 890 TR PR S e s and eleiare AR s 100 bl of
- NH 0000(9C@% 451 NyNition. Nkaddti¢ity¥Was iledsired N‘ih@@oﬂi()lﬁ KeY IR Values were

-NH-CON NYY,. .-000 CYY) 8- Het 3, 30CHO,
cop, =s¢@ g‘%‘p"%'“gﬁ@%‘ N fe%flﬁ_i %WW&W; MI& T - co NY- Het 3 or

-S025 Hets; WD 2011/ 095196PCT/ EP2010/ 007743 - 120 - denotes H or A;

Adenot e ] or_br hed al k having 1-10 C atons, in which

1-7 H a%w_é%:ﬁ;%gﬂf‘%é’%&lpﬁ%@f%’ém ly from one another by 5Hal

and/ or &) inletitdn viale: Asolutin aidj09cesitanCidlive ingrsert aBedBing P tRGBGENtion and
5 g of disodium hydrogen phosphate in 3 | of bidistilled water was adjusted to pH 6.5 using
2 N hydrochloric acid, sterile filtered, transferred into injection vials, lyophilized under sterile

30  conditions and sealed under sterile conditions. Each injection vial contained 5 mg of active
ingredient.

(B) Suppositories: A mixture of 20 g of an active ingredient according to the invention was
melted with 100 g of soya lecithin and 1400 g of cocoa butter, poured into moulds and
35 allowed to cool. Each suppository contained 20 mg of active ingredient.



i ndependently of one another by a 0, S, SO SO2, a -CY=CY- group
and/ or a WORG11/Gstp; denotes unbranched al kyl ene, al kergir/Epeo1aiobiray |
having 2-5 C atons, in which 1-2 H atq can be repl aced

i ndependently from one another by R5" (Jﬁgf in which 1-4 C atons can
be repl aced i ndependently from one another by N, 0 and/or S; denotes

a_sat ur W%é&ﬂnﬁbﬁ%ég p@PAERTIoh 1 ERAGN oBfuehGXGlen ALATARGHAE |

15havi n tons; Hetidenotes a s unsa
bi - or mweeal PSgeeNadiRPe hHYP.AP-48 d 9of MaAPshs 1@ridQlard Y1 gofand/ or

S at ons i 200e; .ﬂﬁe%ﬁée ﬁ‘w gam; opdndlst‘i?l%dWét&yf d b1 ARIRI A totRY P edél'g’ the

2-19 C atoms and N, / or tons; He?denotes sat ura

unsat ur a@!é@pmwaamﬂﬁiﬁtupcto 1n*tﬁ*i’6‘-3teftll¢ed by ireadiatipn] This selttéoroenptd ke kisad inghe
2-19 C aL QoI (;%35 N, 0 and/or S atons, 25which can be substituted
by a? | east o e substituent selected from the group of Hal, A
-(CYY)-0Y, -(CYY)n-Nyy, SY, NO2, CN, COOY, -CO NYY, -NY-CQOA

- NY- S02 :
- S04 0RSEeAN 60 St ahacbE ity bRy W e 94300 Pl ool
2, 3 or 935$@V@¢hm©ﬂn@ﬂﬂﬂ§ﬁﬁil%§¢wlmy accept abI e salts thereof. WD
2011/ 095196PCT/ EP2010/ 002743 - 121 - Conpound according to claim1,
wher ei n W\Bdenot es i ndependently from one another N or CR3, preferabl y
CR310 W (E)iFablets N orixtaraf Tieevicinastiye Diarecient avsuding te theNnamtioR4 kg of

prefera i
Pheny! - Bictesth L2 PR SRR 0hd Y ek Ao R ofmallURi ) B SATNES 07
each of pudsisedh tccalne !ﬁi"fﬁ@ fiba CO%Nenﬂ@malman@ab@tsnclmawyupamacheaset cmmtalned

substi t r;l,t, &Gk di the group of A Hal, CN and OA. Conpound
accordi ﬁg toégény o?%‘%a{?ﬁrrs Ito 3, wherein R5denot es Hal, A

~(CYY), -0Y, -(CYY)n-NYY, (CYY)n-Het3, -NY-COA -CO NY-(CYY),"-NYY,

- ?éﬁ;{) F c'ia?ted tiblets: 3%1%%/?%%6‘00%?5}13%0&/!10 E?é% mlgbse%ently

wher ei n CM@Q&@F@BVWBF%IWF wltkém@atlmmvf Srhlgfoseﬁlpf@af@tf-mmh talsi trdgacanth
be nono HQ%Pét“t ed by R5 and/or in which 1-2 C atons can be repl aced
indepen entfy fromone another by N, 0 and/or S. Conpound accordi ng
to any of clainms 1 to 5, wherein Het3denotes a saturated m)nocycl iC

het er OC)!@% Ea@é@@ 1 of oft &B%gﬁé&%r& a?’cd}ldmg 1P en§ofﬂ~% int )943.1 elséxgn

be nono ri substituted east~one su stltue
froRdt hé\agﬂr@ﬁj@manﬂales i@ coowwnalmnanne( osvrh anvay. thaﬂeao@mapsmﬂdentamed

formul asglld oftfe abfffe RQWRARKE N

(H) Ampoules: A solution of 1 kg of an active ingredient according to the invention in 60 | of
bidistilled water was sterile filtered, transferred into ampoules, lyophilized under sterile

25 conditions and sealed under sterile conditions. Each ampoule contained 10 mg of active
ingredient.

() Inhalation spray: 14 g of an active ingredient according to the invention were dissolved in

10 | of isotonic NaCl solution, and the solution was transferred into commercially available
30  spray containers with a pump mechanism. The solution could be sprayed into the mouth or
nose. One spray shot (about 0.1 ml) corresponded to a dose of about 0.14 mg.



WO 2011/ 095196PCT/ EP2010/ 007743 - 122 - Sidenotes phenyl or a
nmonocycl i ryl having 3-5 Catons and 1-3 N ato )
whi ch can&ggﬁ%’gﬁf di- or trisubstituted by at | east g%gT@%g@Plﬂ%Jésnt
sel ected fromthe group of A Hal, CN &Hi- OA; 5R2denotes phenyl, a
monocyclic heteroaryl having 2-5 C atons and 1-3 N and/or O atons, or
an unsaturated bicyclic heterocycle having 7-9 C atons and 1-2 N
and/ or (Clfl , each of which can be nono- or disubstituted by at

| east one substituent selected fromthe group of Hal, A -(CYY)n-OY,

-(CYY), -NYY, (C -Hee, - NY: COA, - CO NY-(CYY)n-NYY, -0(CYY)n-Hets3,
10=0, - Sh2- p@%&«'}‘%fm%%ﬁm -0(CYY) n-NYY, - (CYY)n-NYY, COA:
53denot es i ndependently from one thewH, NHY or -NH COY; 52, R3

t oget her al so denote unbranched a hayi ng 3-4 C atons, which can
be 15npnosubstituted by R5 and/or in ichil§-2 C atons can be

repl aced i ndependently from one anotWekyby/Vh, 0 and/or S, under the
proviso that R2 and at nobst one R2-adjadent 53 are together;
Rcdenotes Hal, A, -(CYY),-0Y, -(C , (CYY)n-Heta, -NY-COA

20- CO- NY- ( CYY) n- NYY, - O( CYY) n- Het 2- NYY, -0(CYY)n-00- NYY,
-0(CYY) n- NYY, -(CYY)n-NYY or COA; 30 denotes H or A; denotes
1-4 C atons, in which 1-5 atons by F and/or d;
denotes a saturated nonocyclic heteh‘ocy e having 3-6 C atons and 1-2
N and/or 0O atomnms, which can be nono- or disubstituted by at | east one )
substituent selected fromthe group of Hal, A -(CYY)n-OY,

- (CYY) n- NYYwhetdit denotes F, C, Br or |; and denotes 0, 1, 2, 3 or 4;

2011/ 0951568 epag 10 B0 PRI PRSI RENG 00Phg 10 any of

claims 1 to 7, which are selected formthe group of: 7 N--- NO C

| 25AHet 3

8 N NN Ovﬁ, wg Ngenotes independently from one another N, NO or CR4,
10
under the proviso that at least one of W;, W;, W; or W, denotes N;
R1 denotes a monocyclic carboaryl having 5-8 C atoms, Het' or a monocyclic
heteroaryl having 2-7 C atoms and 1-4 N, O and/or S atoms,
15 each of which can be substituted by at least one substituent selected from
the group of Y, Hal, CN, OY;
R2 denotes Ar, Het' or Het?, each of which can be substituted by R5;
20 R3, R4 denotes independently from one another H, NYY, -NY-COY, A, OY or COOA;
R2, R3 together also denote Alk under the proviso that R2 and at most cne
R2-adjacent R3 are together;
25 R5 denotes Hal, A, -(CYY),-OY, -(CYY),-NYY, (CYY),-Het?, SY, NO,, CN,

COOY, -CO-NYY, -NY-COA, -NY-SOzA, -SO,-NYY, S(O)nA, -CO-Het?,
-O(CYY)a-NYY, -O(CYY),-Het?, -NH-COOA, -NH-CO-NYY,
-NH-COO-(CYY)-NYY, -NH-COO-(CYY),-Het?, -NH-CO-NH-(CYY),-NYY,
“NH-CO-NH(CYY),-Het?, ~<OCO-NH-(CYY),-NYY, -OCO-NH-(CYY),-Het?,

30 CHO, COA, =S, =NY, =0, Alk-OH, -CO-NY-(CYY),-NYY, -CO-NY-Het® or
-S0y-Het?,



A
2011/ 09519

10

15

20

25

30

35

Alk

Ar

Het'

Het?

Het®

Hal

..N ?--. NNC 13N ... ..-N NH ..... ..--00 N15
6PCT/ EP2010/ 007743 - 124- 19 , -~ N -.. PCT/EP2010/007743

denotes H or A;

denotes unbranched or branched alkyl having 1-10 C atoms,

in which 1-7 H atoms can be replaced independently from one another by
Hal and/or in which one or two adjacent CH, groups ¢an be replaced
independently of one another by a O, S, SO, SO,, a -CY=CY- group and/or a
-C=C- group;

denotes unbranched alkylene, alkenyl or alkynyl having 2-5 C atoms,
in which 1-2 H atoms can be replaced independently from one another by

R5 and/or in which 14 C atoms can be replaced independently from one
another by N, O and/or S;

denotes a saturated, unsaturated or aromatic, mono- or bicyclic carbocycle
having 6-10 C atoms;

denotes a saturated or unsaturated, mono, bi- or tricyclic heterocycle having
2-19 C atoms and 1-5 N, O and/or S atoms;

denotes a mono, bi- or tricyclic heteroaryl having 2-18 C atoms and 1-5 N, O
and/or S atoms;

denotes a saturated, unsaturated or aromatic, mono-, bi- or tricyclic
heterocycle having 2-19 C atoms and 1-5 N, O and/or S atoms,

which can be substituted by at least one substituent selected from the group
of Hal, A, -(CYY),-OY, -(CYY),-NYY, SY, NO,, CN, COQY, -CO-NYY,
-NY-COA, -NY-SO,A, -SO,-NYY, S(O), A, -NH-COOA, -NH-CO-NYY, CHO,
COA, =S, =NY, =0;

denotes F, Ci, Bror |;
denotes 0, 1 or 2; and

denotes 0, 1, 2, 3 or 4;

andfor physiologically acceptable salts thereof.
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Compound according to claim 1, wherein

Wy, Ws denotes independently from one another N or CR3, preferably CR3,
Ws denotes N or CR4, preferably CH, and

Ws denotes N or CR4, preferably N.

Compound according to claim 1 or 2, wherein

R1 denotes phenyl or a monocyclic heteroary! having 3-5 C-atoms and 1-3 N
atoms, each of which can be mono-, di- or trisubstituted by at least one
substituent selected from the group of A, Hal, CN and OA.

Compound according to any of claims 1 to 3, wherein

R5 denotes Hal, A, -(CYY),-OY, -(CYY),-NYY, (CYY),-Het?, -NY-COA,
-CO-NY-(CYY),-NYY, -O(CYY},-Het?, =0, -SO,-NYY,
-O(CYY),-CO-NYY, -O(CYY),-NYY, -(CYY),-NYY or COA.

Compound according to any of claims 1 to 4, wherein

Alk denotes unbranched alkenyl having 3-4 C atoms, which can be
monosubstituted by R5 and/or in which 1-2 C atoms can be replaced
independently from one another by N, O and/or S.

Compound according to any of claims 1 to 5, wherein
Het® denotes a saturated monocyclic heterocycle having 2-7 C atoms and 1-4
N, O and/or S atoms, which can be mono, di- or trisubstituted by at least

one substituent selected from the group of Hal, A, -(CYY),-OY,
-(CYY)a-NYY.

Compounds of formula ()

(in

wherein
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R1 denotes phenyl or a monocyclic heteroaryl having 3-5 C-atoms and 1-3 N

5 R2

10

R3

R2, R3
15

R5
20

Y
25 A

Het?
30

Hal

n

atoms, each of which can be mono-, di- or trisubstituted by at least one
substituent selected from the group of A, Hal, CN and OA;

denotes phenyl, a monocyclic heteroaryl having 2-5 C atoms and 1-3 N
and/or O atoms, or an unsaturated bicyclic heterocycle having 7-9 C atoms
and 1-2 N and/or O atoms, each of which can be mono- or disubstituted by
at least one substituent selected from the group of Hal, A, -(CYY)-OY,
“(CYY)-NYY, (CYY),-Het?, -NY-COA, -CO-NY-(CYY),-NYY, -O(CYY),-Het®,
=0, -SO,-NYY, -O(CYY),-CO-NYY, -O(CYY),-NYY, -(CYY),-NYY, COA;

denotes independently from one another H, NHY or -NH-COY;
together also denote unbranched alkenyl having 3-4 C atoms, which can be

monosubstituted by R5 and/or in which 1-2 C atoms can be replaced

independently from one another by N, O and/or S, under the proviso that R2
and at most one R2-adjacent R3 are together;

denotes Hal, A, -(CYY),-OY, -(CYY)-NYY, (CYY),-Het?, -NY-COA,
-CO-NY-(CYY),-NYY, -O(CYY),-Het?, =0, -SO,-NYY, -O(CYY),-CO-NYY,
-O(CYY),-NYY, -(CYY)-NYY or COA;

denotes H or A;

denotes 1-4 C atoms, in which 1-5 atoms may be replaced by F and/or Ci;
denotes a saturated monocyclic heterocycle having 3-6 C atoms and 1-2 N
and/or O atoms, which can be mono- or disubstituted by at least one
substituent selected from the group of Hal, A, -(CYY),-OY, -(CYY),-NYY;

denotes F, Cl, Bror |; and

denotes 0, 1, 2, 3 or 4;

35 and/or physiologically acceptable salts thereof.
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-142- 9. Process for manufacturing a conpound of formula (1)
conpri si ngote®seRSs of . (a)reacti ng a conpound of for mpkayepbdiohofas
NNRL 5(111) wherein R6 denotes Hal, ?#] B(OH) 2, and R1 and Hal have
t he neaning as defined in claiml, 10w a conpound of formula (1V)
R2 116 w3 .-ws R7 (1V) wherein R7 denotes Hal, OH, boronic acid or a
ester of boronic acid, and 15R2, W, WB, Wb Wb and Hal have the
nmeaning as defined in claiml1, to yield the conpound of formula (1)
RZIN t\wo 1moms|for'mahmacwriwg 20ampognt oormiEa (1) vempidng e siers o have
t he meaning,gas d 11/ 095196PCT/ EP2010/ 007743 -
143 - (b) r& ctuﬁeg pﬁ%%ﬁggﬁhgb@fl?@%(ﬁp VAN 11 6 VB \, W5 NNRL
wherein R1, Hal W, W8, W and W6 have thfe rreani ng as defined in
claiml1l, with a corrpound of formula (VI) or a ester thereof R2.BOH CH
NO wherein R2 has the meaning as claiml, to yield the
conpound of forrmula (1) 116 WB W wherein R1, R2, W,

i Red gﬁ{naiml, and optionally
(c) converting a base or an acid of *the ‘Conp d of formula (1) into
a Si':1|,‘_t> t her eof . (m)

wherein
R6 denotes Hal, OH or B{OH),, and

R1 and Hal have the meaning as defined in claim 1,

10 with a compound of formula (1V)

R2 n

W3\YW5

(V)
wherein

R7 denotes Hal, OH, boronic acid or a ester of boronic acid, and
15 R2, W,, Ws, W5 W, and Hal have the meaning as defined in claim 1,

to yield the compound of formula (l)

Rz Vi

(N
20 wherein R1, R2, W,, W5, W; and W, have the meaning as defined in claim 1,

or



- /4 /O Medicanent conprising at | east one conpound according to any
of cl ai mswd X0/@saied/ or physi ol ogi cal |y accept abl e sal t $cT/EP2010/007743
Phar maceuti cal conposition conprising as,.active ingredient an
effective anmount of at |east one conpéﬁ%ﬁ'according to any of clains
1 to 8 and/or physiologically acceptable salts thereof together with
phar maceuticglly . J . ionally in conmbination with
at | east ano (Hr%éﬁﬁ%g%#ﬁggghgéﬂ@hggﬁgg{ed fromthe group of (1)
estrogen receptor nodul ators, (2)H ndr R receptor nodul ators, (3)
retinoid receptor nodul ators, (4) %& oxis agents, (5)
antiproliferative agents, (6) prenyl-protellfi transferase inhibitors,
(7) HMZ CoA reductase inhibitors, (8)s otease inhibitors, (9)
reverse transcriptase inhibitors and (10) further angi ogenesis

i nhi bitors. Conpounds according to clainms 1 to 8 and/or
physi ol ogi cal |y acceptable salts r use in the prophylactic
or therapeutic treatnent and/or riqg,of di seases sel ected from

the group of cancer, tunor grow h; Nepgrowth, fibrosis,
restenosis, HV infection, neurodegenerative disorders,
at heroscl erosis, inflammtion and di sorders of wound healing, V)

angi ogenesi s, cardi ovascul ar _system bone, CNS and/ qr PNS. . .
wherein R1, Hal W;,"W;, W and W; have the meaning as defined in claim 1,

5

with a compound of formula (Vi) or a ester thereof

R2\ -
BOH

i

OH
(V1)
wherein R2 has the meaning as defined in claim 1,
10

to yield the compound of formula (1)

R2

(I
wherein R1, R2, W,, W,, W5 and W have the meaning as defined in claim 1,
15
and optionally
(c) converting a base or an acid of the compound of formula (I} into a salt thereof.
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/0. Medicament comprising at least one compound according to any of claims 1 {o 8 and/or
physiologically acceptable salts.

;/ . Pharmaceutical composition comprising as active ingredient an effective amount of at
least one compound according to any of claims 1 to 8 and/or physiologically
acceptable salts thereof together with pharmaceutically tolerable adjuvants, optionally
in combination with at least another active ingredient selected from the group of (1)
estrogen receptor modulators, (2) androgen receptor modulators, (3) retinoid receptor
modulators, (4) cytotoxic agents, (5) antiprofiferative agents, (6) prenyl-protein
transferase inhibitors, (7) HMG-CoA reductase inhibitors, (8) HIV protease inhibitors,
(9) reverse transcriptase inhibitors and (10} further angiogenesis inhibitors.

;2. Compounds according to any of claims 1 to 8 and/or physiologically acceptable salts
thereof for use in the prophylactic or therapeutic treatment and/or monitoring of
diseases selected from the group of cancer, tumor growth, metastatic growth, fibrosis,
restenosis, HIV infection, neurodegenerative disorders, atherosclerosis, inflammation
and disorders of wound healing, angiogenesis, cardiovascular system, bone, CNS
andfor PNS.



