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(57) ABSTRACT

The invention is directed to substituted quinoline derivatives.
Specifically, the invention is directed to compounds accord-
ing to Formula I:

@

RZ
R! R?
AN
/
R® N R*

wherein R', R?, R?, R*, and R® are defined herein.

The compounds of the invention are inhibitors of lactate
dehydrogenase A and can be useful in the treatment of cancer
and diseases associated with tumor cell metabolism, such as
cancer, and more specifically cancers of the breast, colon,
prostate and lung. Accordingly, the invention is further
directed to pharmaceutical compositions comprising a com-
pound of the invention. The invention is still further directed
to methods of inhibiting lactate dehydrogenase A activity and
treatment of disorders associated therewith using a com-
pound of the invention or a pharmaceutical composition com-
prising a compound of the invention.
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CHEMICAL COMPOUNDS

FIELD OF THE INVENTION

[0001] The present invention relates to substituted quino-
line derivatives that are inhibitors of the activity of lactate
dehydrogenase A (LDH-A). The present invention also
relates to pharmaceutical compositions comprising such
compounds and methods of using such compounds in the
treatment of cancer.

BACKGROUND OF THE INVENTION

[0002] The Warburg effect, also known as aerobic glycoly-
sis, is defined as a high rate of glucose utilization and lactate
production despite the presence of sufficient oxygen to oxi-
dize glucose carbon in the mitochondria. Recognition of this
unusual metabolic phenomenon stems from experiments per-
formed by the German physiologist Otto Warburg, starting in
the 1920s. Today, the glycolytic activity of tumors is
exploited clinically by '*F-deoxyglucose positron emission
tomography (FDG-PET), which detects tumors precisely by
virtue of their enhanced ability to take up and metabolize
glucose compared to normal tissue. The Warburg effect
remains the most frequently cited evidence that tumors dis-
play dysfunctional metabolism.

[0003] The adenosine triphosphate (ATP) required for nor-
mal cell growth and survival comes from two main sources:
glycolysis and mitochondrial oxidative phosphorylation.
Glycolysis occurs by the Embden-Meyerhof pathway that
requires NAD+ and involves a series of cytoplasmic enzymes
that convert glucose to pyruvate. In oxygenated cells, pyru-
vate enters the mitochondria and is converted to acetyl-CoA
by pyruvate dehydrogenase complex (PDC). This, along with
acetyl-CoA produced from fatty acid oxidation, enters the
Krebs cycle producing the electron donors NADH and
FADH,. NADH donates electrons to complex [ of the electron
transport chain (ETC), whilst FADH, donates electrons to
complex III. Oxygen acts as the final electron acceptor. This
process of oxidative phosphorylation produces 36 ATP mol-
ecules per glucose molecule. However, in conditions of lim-
ited oxygen, pyruvate is converted into lactic acid by lactate
dehydrogenase (LDH) in a process termed anaerobic glyco-
lysis. In contrast to oxidative phosphorylation, glycolysis is
relatively inefficient, producing only two molecules of ATP
per molecule of glucose, but with the regeneration of NAD™ to
enable glycolysis to continue. The reduction of pyruvate to
lactate is facilitated by the increased activity of two key
enzymes: pyruvate dehydrogenase kinase 1 (PDK1), which
blocks PDH activity, and lactate dehydrogenase A (LDHA),
which converts cytosolic pyruvate to lactate. The decrease in
the rate of pyruvate entering the TCA cycle and the concur-
rent increase in lactate production is vital for the growth and
survival of tumors. Inhibition of LDHA results in the stimu-
lation of mitochondrial respiration as a compensatory mecha-
nism. Although mitochondrial respiration increases as a
result of LDHA inhibition, the proliferative and tumorigenic
potential of cancer cells is diminished.

[0004] In cancer patients, serum total lactate dehydroge-
nase (LDHS, a tetramer of LDHA sub-units; the major LDH
isoenzyme involved in glycolysis) levels are often increased,
and the gene for LDHA, is up-regulated. These features have
been linked to poor prognosis in several studies.

[0005] Therefore, because of its importance in tumor cell
metabolism, LDHA is an attractive oncology target. Inhibi-
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tion of'this enzyme is expected to reduce the ability of the cell
to effectively metabolize glucose and reduce tumor cell pro-
liferation and tumor growth.
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[0019] It is an object of the instant invention to provide

novel compounds that are inhibitors of lactate dehydrogenase

A (LDH-A).

[0020] Itis also an object of the present invention to provide

pharmaceutical compositions that comprise a pharmaceutical

carrier and compounds useful in the methods of the invention.

[0021] Itis also anobject of the present invention to provide

a method for treating cancer that comprises administering

such inhibitors of lactate dehydrogenase A (LDH-A) activity.
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SUMMARY OF THE INVENTION

[0022] The invention is directed to substituted quinoline
derivatives. Specifically, the invention is directed to com-
pounds according to Formula I:

RZ
R! R?
AN
/
R’ N R*

wherein R', R?, R?, R* and R® are defined below.

[0023] This invention relates to a method of treating cancer,
which comprises administering to a subject in need thereof an
effective amount of a LDH-A inhibiting compound of For-
mula (I).

[0024] This invention relates to a method of treating solid
tumors which comprises administering to a subject in need
thereofan effective amount of a LDH-A inhibiting compound
of Formula (I).

[0025] The present invention also relates to the discovery
that the compounds of Formula (I) are active as inhibitors of
LDH-A.

[0026] In a further aspect of the invention there is provided
novel processes and novel intermediates useful in preparing
the presently invented LDH-A inhibiting compounds.

[0027] Included in the presentinvention are pharmaceutical
compositions that comprise a pharmaceutical carrier and
compounds useful in the methods of the invention.

[0028] Also included in the present invention are methods
of co-administering the presently invented LDH-A inhibiting
compounds with further active ingredients.

DETAILED DESCRIPTION OF THE INVENTION

[0029] This invention relates to novel compounds of For-
mula (I):

@

RZ

R. R?
AN
=

R> N R*

wherein:
[0030] R' is selected from: —COOH, —CONH,,
—SO,NH,, —CONHCH,R'®, —NHCONH,,

—CONCH,thiazole and tetrazole,
[0031] where R'°is selected from:
[0032] —COOH,

[0033] phenyl,

[0034] phenyl substituted with from one to three sub-
stituents independently selected from: OH, —COOH,
—NH,, —OCH,;, —SO,NH,, —NHCOCH, and
—CF,,
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[0035] cyclopentyl, and

[0036] cyclopentyl substituted with from one to three
substituents independently selected from: OH,
—COOH, —NH,, —OCH,, —SO,NH,, —NH-
COCH,; and —CFj;

[0037] R? is selected from: —NHphenyl and —NHpy-
ridinyl,

[0038] where

[0039] the pyridinyl is substituted with from one to
three substituents independently selected from:
—COOH, C,-Cgalkyl —F, —Cl, —Br, and —1,

[0040] the phenyl is substituted with from one to three
substituents independently selected from:
[0041] C,-Cgalkyl,

[0042] —F,
[0043] —CL
[0044] — Br,
[0045] I,
[0046] O,

[0047] —COOH,

[0048] phenyl,

[0049] phenyl substituted with from one to three
substituents  independently  selected from:
C,-Cgalkyl, —OCH;, —CF;, —F, —Cl, —Brand
1,

[0050] heteroaryl,

[0051] heteroaryl substituted with from one to three
substituents  independently  selected from:
C,-Cgalkyl, —OCH;, —CF;, —F, —Cl, —Brand

[0052] cycloalkyl,

[0053] cycloalkyl substituted with from one to three
substituents  independently  selected from:
C,-Cgalkyl, —OCH;, —CF;, —F, —Cl, —Brand
1,

[0054] heterocycloalkyl,

[0055] heterocylcoalkyl substituted with from one
to three substituents

[0056] independently selected from: C,-Cgalkyl,
—OCH,, —CF,, —F, —Cl, —Brand —],

[0057] —B(OH),,

[0058] —NHS(O),CF,,

[0059] —NHS(O),phenyl,

[0060] —NHS(O),CH,phenyl,

[0061] —S(O),OH,

[0062] —CH,COOH,

[0063] —CO,CH,,

[0064] —CO,CH,CHj,

[0065] —NH,,

[0066] —OCHs,,

[0067] —CO,-ethyl,

[0068] —NO,,

[0069] —NH,,

[0070] —NHCONH,,

[0071] —NHCOCEF,,

[0072] —C=N,

[0073] —CIL,.
[0074] —CONIL, and
[0075] —CFy:

[0076] R?is selected from:

[0077] hydrogen,
[0078] —OCHS,,
[0079] —F,
[0080] —C],
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[0081] —Br,

[0082] —I,

[0083] pyrimidinyl,

[0084] pyrimidinyl substituted with from one to three
substituents independently selected from: —OCH;,
and OH, and CH;

[0085] R* is selected from: —F, —Cl, —Br, —I,
—CH—CH,, aryl, substituted aryl, heteroaryl,

[0086] substituted heteroaryl, heterocycloalkyl, and
substituted heterocycloalkyl; and

[0087] R’ is selected from: H, C,-C,alkyl, and —CF,;

or a salt thereof;

provided the compound is not 3-{[3-(aminocarbonyl)-7-(3,5-
dimethyl-4-isoxazolyl)-6-(methyloxy)-4-quinolinyl]

amino }benzoic acid.

[0088] Included among the presently invented compounds
of Formula (I) are those in which:

[0089] R' is selected from: —COOH, —CONH,,
—SO,NH,, —CONHCH,R™, —NHCONH,,
—CONCH,thiazole and tetrazole,

[0090] where R'° is selected from:

[0091] —COOH,

[0092] phenyl,

[0093] phenyl substituted with from one to three sub-
stituents independently selected from: OH, —COOH,
—NH,, —OCH,;, —SO,NH,, —NHCOCH, and
—CF,,

[0094] cyclopentyl, and

[0095] cyclopentyl substituted with from one to three
substituents independently selected from: OH,
—COOH, —NH,, —OCH,;, —SO,NH,, —NH-
COCH; and —CFj;

[0096] R?is selected from: —NHphenyl and —NHpy-
ridinyl,

[0097] where

[0098] the pyridinyl is substituted with from one to
three substituents independently selected from:
—COOH, C,-Cgalkyl —F, —Cl, —Br, and —1I,

[0099] the phenyl is substituted with from one to three
substituents independently selected from:

[0100] C,-Cgalkyl,

[0101] —F,

[0102] —CI,

[0103] —Br,

[0104] —I,

[0105] OH,

[0106] —COOH,

[0107] phenyl,

[0108] phenyl substituted with from one to three
substituents  independently  selected from:
C,-Cgalkyl, —OCH;, —CF;, —F, —Cl, —Brand
1,

[0109] cyclopentyl,

[0110] cyclopentyl substituted with from one to
three substituents independently selected from:
C,-Cgalkyl, —OCH;, —CF;, —F, —Cl, —Brand
1,

[0111] cyclohexyl,

[0112] cyclohexyl substituted with from one to
three substituents independently selected from:
C,-Cgalkyl, —OCH;, —CF;, —F, —Cl,—Brand

[0113] cyclohexen,
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[0114] cyclohexen substituted with from one to
three substituents

[0115] independently selected from: C,-Cgalkyl,
—OCH,, —CF;, —F, —Cl, —Brand —],

[0116] cyclopenten,

[0117] cyclopenten substituted with from one to
three substituents independently selected from:
C,-Cgalkyl, —OCH;, —CF;, —F, —Cl, —Brand

[0118] furanyl,

[0119] furanyl substituted with from one to three
substituents  independently  selected from:
C,-Cqalkyl, —OCH,, —CF;, F, —Cl, —Br and
7,

[0120] pyran,

[0121] pyran substituted with from one to three sub-
stituents independently selected from: C,-Cgalkyl,
—OCH,;, —CF,, —F, —Cl, —Brand —I,

[0122] dihydropyran,

[0123] dihydropyran substituted with from one to
three substituents independently selected from:
C,-Cgalkyl, —OCH;, —CF;, —F, —Cl, —Brand

[0124] tetrahydropyran,

[0125] tetrahydropyran substituted with from one
to three substituents independently selected from:
C,-Cgalkyl, —OCH;, —CF;, —F, —Cl, —Brand
1,

[0126] tetrahydrofuranyl,

[0127] tetrahydrofuranyl substituted with from one
to three substituents independently selected from:
C,-Cgalkyl, —OCH;, —CF;, —F, —Cl, —Brand
1,

[0128] piperidinyl,

[0129] piperidiny] substituted with from one to
three substituents independently selected from:
C,-Cgalkyl, —OCH;, —CF;, —F, —Cl, —Brand
1,

[0130] pyridinyl,

[0131] pyridinyl substituted with from one to three
substituents  independently  selected from:
—OCH;, C,-Czalkyl and —CF;,

[0132] -tetrazole,

[0133] morpholinyl,

[0134] piperazinyl,

[0135] piperazinyl substituted with —CH,;,

[0136] —B(OH),,

[0137] —NHS(O),CF;,

[0138] —NHS(O),phenyl,

[0139] —NHS(O),CH,phenyl,

[0140] S(O),0H,

[0141] —CH,COOH,

[0142] —CO,CH,,

[0143] —CO,CH,CH,,

[0144] —NH,,

[0145] —OCH,,

[0146] —CO,ethyl,

[0147] —NO,,

[0148] —NH,,

[0149] —NHCONH,,

[0150] —NHCOCEF;,,

[0151] —C=N,

[0152] —CH,,
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[0153] —CONH,, and
[0154] —CFj;
[0155] R?is selected from:
[0156] hydrogen,
[0157] —OCHS,,

[0158] —F
[0159] —Cl.
[0160] — Br.
[0161] I,

[0162] pyrimidinyl,

[0163] pyrimidinyl substituted with from one to three
substituents independently selected from: —OCH;,
and OH, and CHj;

[0164] R* is selected from: —F, —Cl, —Br, —I,
—CH—CH,, aryl, substituted aryl, heteroaryl,

[0165] substituted heteroaryl, heterocycloalkyl, and
substituted heterocycloalkyl, where,

[0166] aryl is selected from: phenyl, naphthalene,
tetrahydronaphthalene and biphenyl,

[0167] heteroaryl is selected form: pyridinyl, pyra-
zol, pyrimidinyl, isoxazolyl, oxazole, quinolinyl,
quinazolinyl, indiazole, indole, thienyl, furan,
pyrazin, pyridazine, imidazole, pyrrolopyridin, and
thiazole, and

[0168] heterocycloalkyl is selected from: pipera-
zine and pyrrolidine; and

[0169] R’ is selected from: H, C,-C,alkyl, and —CF,;

or a salt thereof;

provided the compound is not 3-{[3-(aminocarbonyl)-7-(3,5-
dimethyl-4-isoxazolyl)-6-(methyloxy)-4-quinolinyl]

amino }benzoic acid.

[0170] Included among the presently invented compounds
of Formula (I) are those in which:

[0171] R is selected from: —COOH, —CONH,,
—SO,NH,, —CONHCH,R'®, —NHCONH,,
—CONCH,thiazole and tetrazole,

[0172] where R'? is selected from:

[0173] —COOH,

[0174] phenyl,

[0175] phenyl substituted with from one to three sub-
stituents independently selected from: OH, —COOH,
—NH,, —OCH,;, —SO,NH,, —NHCOCH, and
—CF,,

[0176] cyclopentyl, and

[0177] cyclopentyl substituted with from one to three
substituents independently selected from: OH,

[0190]

substituents
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phenyl substituted with from one to three
independently  selected from:

C,-Cgalkyl, —OCH;, —CF;, —F, —Cl, —Brand

—1,
[0191]
[0192]
[0193]
[0194]
[0195]
[0196]
[0197]
[0198]
[0199]
[0200]
[0201]
[0202]

substituents

cyclopentyl,

cyclohexyl,

cyclohexen,

cyclopenten,

furanyl,

pyran,

dihydropyran,

tetrahydropyran,

tetrahydrofuranyl,

piperidinyl,

pyridinyl,

pyridinyl substituted with from one to three
independently  selected from:

—OCH;, C,-Cgalkyl and —CF,

[0203]
[0204]
[0205]
[0206]
[0207]
[0208]
[0209]
[0210]
[0211]
[0212]
[0213]
[0214]
[0215]
[0216]
[0217]
[0218]
[0219]
[0220]
[0221]
[0222]
[0223]
[0224]
[0225]

[0226]

[0227]
[0228]
[0229]

-tetrazole,
morpholinyl,
piperazinyl,
piperazinyl substituted with CH,,
—B(OH),,
—NHS(0),CF,
—NHS(O),phenyl,
—NHS(0),CH,phenyl,
—S(0),0H,
—CH,COOH,
—CO,CH,,
—CO,CH,CHs,,
—NH,,

—OCH,,
—CO,ethyl,
—NO,,

—NIL,
—NHCONH,,
—NHCOCF,,
—C=N,

—CH,,
—CONH,, and
—CF3;

R? is selected from:
hydrogen,
—OCH;,,

—F,

—COOH, —NH,, —OCH,;, —SO,NH,, —NH-
COCH; and —CFj;
[0178] R?is selected from: —NHphenyl and —NHpy-
ridinyl,
[0179] where
[0180] the pyridinyl is substituted with from one to
three substituents independently selected from:
—COOH, C,-Cgalkyl —F, —Cl, —Br, and —1I,
[0181] the phenylis substituted with from one to three
substituents independently selected from:
[0182] C,-Cgalkyl,
[0183] —F,
[0184] —CI,
[0185] —Br,
[0186] —I,
[0187] —OH,
[0188] —COOH,
[0189] phenyl,

[0230] —C],

[0231] —Br,

[0232] —I,

[0233] pyrimidinyl,

[0234] pyrimidinyl substituted with from one to three
substituents independently selected from: —OCH,
and OH, and CH;

[0235] R* is selected from: —F, —Cl, —Br, —I,

—CH—CH,, aryl, substituted aryl, heteroaryl,

[0236] substituted heteroaryl, heterocycloalkyl, and
substituted heterocycloalkyl,

[0237] where,

[0238] aryl is selected from: phenyl, naphthalene,
tetrahydronaphthalene and biphenyl,

[0239] heteroaryl is selected form: pyridinyl, pyra-
zol, pyrimidinyl, isoxazolyl, oxazole, quinolinyl,
quinazolinyl, indiazole, indole, thienyl, furan,
pyrazin, pyridazine, imidazole, pyrrolopyridin, and
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thiazole, heterocycloalkyl is selected from: pipera-
zine and pyrrolidine; and
[0240] R’ is selected from: H, C,-C,alkyl, and —CF,;
or a salt thereof;

provided the compound is not 3-{[3-(aminocarbonyl)-7-(3,5-

dimethyl-4-isoxazolyl)-6-(methyloxy)-4-quinolinyl]

amino }benzoic acid.

[0241] Included in the presently invented compounds of

Formula (I) are:

[0242] 5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-3-biphenylcarboxylic
acid;

[0243] 5-({3-(aminocarbonyl)-7-[2,6-bis(methyloxy)-3-
pyridinyl]-4-quinolinyl}amino)-1,3-benzenedicarboxylic
acid;

[0244] 3-({3-(aminosulfonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-cyclopentylbenzoic
acid;

[0245]  5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-1,3-benzenedicar-
boxylic acid;

[0246] 5-{[3-(aminocarbonyl)-7-(3,5-dimethyl-1H-pyra-
zol-4-y1)-4-quinolinyl]amino}-1,3-benzenedicarboxylic
acid;

[0247] 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)benzoic acid;

[0248] 5-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]lamino}-1,3-benzenedicarboxylic
acid;

[0249] 3-({3-(aminocarbonyl)-7-[2,6-bis(methyloxy)-3-
pyridinyl]-4-quinolinyl}amino)benzoic acid;

[0250] 3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-1H-pyra-
z0l-4-y1)-6-(methyloxy)-4-quinolinyl Jamino }benzoic
acid;

[0251] 3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-1H-pyra-
zol-4-y1)-4-quinolinyl]amino} benzoic acid,;

[0252] 5-{[3-({[(3-carboxyphenyl)methyl]
amino }carbonyl)-7-(3,5-dimethyl-1H-pyrazol-4-y1)-4-
quinolinyl]amino}-1,3-benzenedicarboxylic acid,

[0253] 3-{[3-(aminocarbonyl)-6-(methyloxy)-7-(4-pyridi-
nyl)-4-quinolinyl]amino } benzoic acid,

[0254] 3-[({[4-[(3-carboxyphenyl)amino]-7-(3,5-dim-
ethyl-4-isoxazolyl)-3-quinolinyl]carbonyl }amino)me-
thyl]benzoic acid;

[0255] 3-{[3-(aminocarbonyl)-7-(1,3,5-trimethyl-1H-
pyrazol-4-yl)-4-quinolinyl]amino } benzoic acid,

[0256] 3-({7-(3,5-dimethyl-4-isoxazolyl)-3-[({[3-(trifluo-
romethyl)phenyl]methyl}amino)carbonyl]-4-
quinolinyl }amino)benzoic acid,

[0257] 3-{[3-(aminocarbonyl)-7-(3-methyl-1H-pyrazol-4-
y1)-4-quinolinyl]lamino } benzoic acid,;

[0258] 3-{[3-(aminocarbonyl)-7-(4-hydroxyphenyl)-4-
quinolinyl]amino }benzoic acid,

[0259] 3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino}-5-(methyloxy)benzoic acid,

[0260] 3-{[3-[({[3,5-bis(methyloxy)phenyl]
methyl}amino)carbonyl]-7-(3,5-dimethyl-4-isoxazolyl)-
4-quinolinyl]amino }benzoic acid,

[0261] 3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-1H-pyra-
z0l-4-y1)-4-quinolinyl]amino}-5-[(methyloxy)carbonyl]
benzoic acid;

[0262] 3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino} benzoic acid;
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[0263] 3-{[3-(aminocarbonyl)-7-(4-pyridinyl)-4-quinoli-
nyl]amino }benzoic acid;

[0264] 3-({3-(aminocarbonyl)-7-[4-(methyloxy)phenyl]-
4-quinolinyl }amino)benzoic acid,;

[0265] 3-({3-(aminocarbonyl)-7-[2-(methyloxy)phenyl]-
4-quinolinyl }amino)benzoic acid,;

[0266] 3-{[3-(aminocarbonyl)-7-(2-methyl-3-pyridinyl)-
4-quinolinyl]amino } benzoic acid,;

[0267] 3-({3-(aminocarbonyl)-7-[2-chloro-6-(methy-
loxy)-3-pyridinyl]-4-quinolinyl }amino)benzoic acid,;

[0268] 3-{[3-(aminocarbonyl)-7-(2,5-difluorophenyl)-4-
quinolinyl]amino }benzoic acid,

[0269] 3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino }-5-nitrobenzoic acid,;

[0270] 3-{[3-(aminocarbonyl)-7-(4-methyl-3-pyridinyl)-
4-quinolinyl]amino } benzoic acid,;

[0271] 3-({3-(aminocarbonyl)-7-[2-(methyloxy)-3-pyridi-
nyl]-4-quinolinyl}amino)benzoic acid,;

[0272] 3-{[3-(aminocarbonyl)-7-phenyl-4-quinolinyl]
amino }benzoic acid,

[0273] 3-{[3-(aminocarbonyl)-7-(1,3-0xazol-2-y1)-4-
quinolinyl]amino }benzoic acid,

[0274] 3-{[3-(aminocarbonyl)-7-(2-pyridinyl)-4-quinoli-
nyl]amino }benzoic acid;

[0275] 3-amino-5-{[3-(aminocarbonyl)-7-(3,5-dimethyl-
4-isoxazolyl)-4-quinolinyl Jamino } benzoic acid,

[0276] 3-({3-(aminocarbonyl)-7-[3-(methyloxy)phenyl]-
4-quinolinyl }amino)benzoic acid,;

[0277] 5-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino }-2-hydroxybenzoic acid;

[0278] 5-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino }-2-methylbenzoic acid,

[0279] 3-({3-(aminocarbonyl)-7-[2-(methyloxy)-4-pyridi-
nyl]-4-quinolinyl}amino)benzoic acid,;

[0280] 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)phe-
nyl]-4-quinolinyl}amino)benzoic acid,;

[0281] 3-{[3-(aminocarbonyl)-7-(1-methyl-1H-pyrazol-4-
y1)-4-quinolinyl]amino } benzoic acid;

[0282] 3-({7-(3,5-dimethyl-4-isoxazolyl)-3-[({[4-(methy-
loxy)phenyl|methyl }amino)carbonyl]-4-
quinolinyl }amino)benzoic acid,

[0283] 3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino } -4-(methyloxy )benzoic acid,;

[0284] 3-{[3-(aminocarbonyl)-6-(methyloxy)-7-phenyl-4-
quinolinyl]amino }benzoic acid,

[0285] 3-{[3-(aminocarbonyl)-7-(2-methyl-4-pyridinyl)-
4-quinolinyl]amino } benzoic acid,;

[0286] 3-{[3-(aminocarbonyl)-7-(3-hydroxyphenyl)-4-
quinolinyl]amino }benzoic acid,

[0287] 3-({3-(aminocarbonyl)-7-[2-(1-piperazinyl)-4-py-
ridinyl1]-4-quinolinyl}amino)benzoic acid,

[0288] 3-{[3-(aminocarbonyl)-7-(1-methyl-1H-indazol-7-
y1)-4-quinolinyl]amino } benzoic acid;

[0289] 3-{[3-(aminocarbonyl)-7-(5-pyrimidinyl)-4-quino-
linylJamino } benzoic acid;

[0290] 3-({3-(aminocarbonyl)-7-[6-(aminocarbonyl)-3-
pyridinyl]-4-quinolinyl}amino)benzoic acid,;

[0291] 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-[2,3-bis(methy-
loxy)-4-pyridinyl|benzoic acid;

[0292] 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidiny1]-4-quinolinyl }amino)-5-(2-furanyl)benzoic
acid;
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[0293] 3-({3-(aminosulfonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)benzoic acid;

[0294] 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-cyclopentylbenzoic
acid;

[0295] 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-cyclohexylbenzoic
acid;

[0296] 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-[ 2-methyl-6-(me-
thyloxy)-4-pyridinyl]|benzoic acid;

[0297] 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-(2-methylpropyl)
benzoic acid;

[0298] 5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-3',4'-bis(methyloxy)-
3-biphenylcarboxylic acid;

[0299] 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-(1,2-dimethyl-1-
propen-1-yl)benzoic acid;

[0300] 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-(1-cyclohexen-1-yl)
benzoic acid;

[0301] 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-(1,2-dimethylpro-
pyDbenzoic acid;

[0302] 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-(3-furanyl)benzoic
acid;

[0303] 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-(1-cyclopenten-1-
ylbenzoic acid;

[0304] 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-(2-methyl-1-propen-
1-yl)benzoic acid;

[0305] 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-ethylbenzoic acid;

[0306] 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-(1-methylethyl)ben-
Zzoic acid,

[0307] 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-(3,6-dihydro-2H-py-
ran-4-yl)benzoic acid;

[0308] 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-[2-(methyloxy)-6-
(trifluvoromethyl)-4-pyridinyl |benzoic acid;

[0309] 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-(tetrahydro-2H-py-
ran-4-yl)benzoic acid;

[0310] 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-(4-pyridinyl)ben-
zoic acid;

[0311] 5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-4'-(1,1-dimethyl-
ethyl)-3-biphenylcarboxylic acid;

[0312] 5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-4'-(trifluoromethyl)-3-
biphenylcarboxylic acid;

[0313] 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-(1-methylethenyl)
benzoic acid;

[0314] 3-({3-(aminocarbonyl)-7-[2,4,6-tris(methyloxy)-
5-pyrimidinyl]-4-quinolinyl }amino)benzoic acid,;
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[0315] 7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-[(3-(2-
furanyl)-5-{[(trifluoromethyl)sulfonyl]Jamino } phenyl)
amino|-3-quinolinecarboxamide;

[0316] methyl 3-({3-(aminocarbonyl)-7-[2,4-bis(methy-
loxy)-5-pyrimidinyl]-4-quinolinyl}amino)-5-{[(trifluo-
romethyl)sulfonyl]amino } benzoate;

[0317] 7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-[(5-{[(tri-
fluoromethyl)sulfonyl]amino }-3-biphenylyl)amino]-3-
quinolinecarboxamide;

[0318] 3-({3-(aminocarbonyl)-7-[2,4-bis(ethyloxy)-5-py-
rimidinyl]-4-quinolinyl }amino)benzoic acid,;

[0319] 7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-[(3-{[(tri-
fluoromethyl)sulfonyl]amino } phenyl)amino]-3-quinolin-
ecarboxamide;

[0320] 7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-[(3-(3-
furanyl)-5-{[(trifluoromethyl)sulfonyl]Jamino } phenyl)
amino|-3-quinolinecarboxamide;

[0321] 5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-4'-chloro-3-biphenyl-
carboxylic acid;

[0322] 5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-2-(3-furanyl)benzoic
acid;

[0323] 3-{[3'-(aminocarbonyl)-2-(methyloxy)-3,7'-
biquinolin-4'-yl]lamino } benzoic acid,;

[0324] 5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-2-(2-furanyl)benzoic
acid;

[0325] 3-[(3-(aminocarbonyl)-7-{2,4-bis[(phenylmethyl)
oxy]-5-pyrimidiny1}-4-quinolinyl)amino]benzoic acid,

[0326] 4-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-2-biphenylcarboxylic
acid;

[0327] 5-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino } -3-biphenylcarboxylic acid,

[0328] 3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino }-5-(2-furanyl)benzoic acid,;

[0329] 3-{[3-(aminocarbonyl)-7-(2,4-diox0-1,2,3 4-tet-
rahydro-5-pyrimidinyl)-4-quinolinyl]amino} benzoic
acid;

[0330] 3-{[3-(aminocarbonyl)-7-(2,3-dihydroxy-4-pyridi-
nyl)-4-quinolinyl]lamino } benzoic acid,;

[0331] 4-{3-(aminocarbonyl)-4-[(3-carboxyphenyl)
amino]-7-quinolinyl}-2-pyridinecarboxylic acid,

[0332] ethyl 5-({3-(aminocarbonyl)-7-[2,4-bis(methy-
loxy)-5-pyrimidinyl]-4-quinolinyl}amino)-2'-fluoro-6'-
(methyloxy)-3-biphenylcarboxylate;

[0333] 3-({3-(aminocarbonyl)-7-[4-(methyloxy)-3-pyridi-
nyl]-4-quinolinyl}amino)benzoic acid,;

[0334] 3-{[3-(aminocarbonyl)-7-(1H-pyrrolo[2,3-b]pyri-
din-5-yl)-4-quinolinyl]amino }benzoic acid,

[0335] 3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino }-5-[(methyloxy)carbonyl]
benzoic acid;

[0336] ethyl 3-({3-(aminocarbonyl)-7-[2,4-bis(methy-
loxy)-5-pyrimidinyl]-4-quinolinyl}amino)benzoate;

[0337] 3-{[3'-(aminocarbonyl)-3,7"-biquinolin-4'-y]]
amino }benzoic acid,

[0338] 3-({3-(aminocarbonyl)-7-[ 5-(hydroxymethyl)-1,3-
dimethyl-1H-pyrazol-4-y1]-4-quinolinyl }amino)benzoic
acid;

[0339] 3-({3-(aminocarbonyl)-7-[ 5-(ethyloxy)-3-methyl-
1H-pyrazol-4-yl]-4-quinolinyl }amino)benzoic acid,;
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[0340] 3-[(3-(aminocarbonyl)-7-{2,4-bis[(1-methylethyl)
oxy]-5-pyrimidiny1}-4-quinolinyl)amino]benzoic acid;
[0341] 3-{[3-(aminocarbonyl)-7-(1H-indol-3-yl)-4-quino-

linyl]amino } benzoic acid;

[0342] 3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino}-5-(dihydroxyboranyl)ben-
zoic acid;

[0343] 3-({3-(aminocarbonyl)-7-[2,3-bis(methyloxy)-4-
pyridinyl]-4-quinolinyl}amino)benzoic acid;

[0344] 4-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]lamino}-1,2-benzenedicarboxylic
acid;

[0345] 3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino}-5-chlorobenzoic acid;

[0346] 3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino }-5-(3-furanyl)benzoic acid,;

[0347] 3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino}-5-iodobenzoic acid,;

[0348] 3-({3-(aminocarbonyl)-7-[2-methyl-6-(methy-
loxy)-4-pyridinyl]-4-quinolinyl }amino)benzoic acid,

[0349] 3-({3-(aminocarbonyl)-7-[ 5-(methyloxy)-3-pyridi-
nyl]-4-quinolinyl }amino)benzoic acid,

[0350] 3-{[3-(aminocarbonyl)-7-(6-cyano-3-pyridinyl)-4-
quinolinyl]amino }benzoic acid,

[0351] 3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino}-5-(trifluoromethyl)benzoic
acid;

[0352] 3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino}-5-hydroxybenzoic acid,;

[0353] 3-{[3-(aminocarbonyl)-7-(2-chloro-6-methyl-4-
pyridinyl)-4-quinolinyl]amino } benzoic acid,;

[0354] 3-{[3-(aminocarbonyl)-7-(4-0x0-1,4-dihydro-6-
quinazolinyl)-4-quinolinyl]amino }benzoic acid,;

[0355] 3-{[3-(aminocarbonyl)-7-(2-0x0-1,2-dihydro-5-
pyrimidinyl)-4-quinolinyl]Jamino } benzoic acid;

[0356] 3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino}-5-bromobenzoic acid,;

[0357] 3-{[3-[({[4-(acetylamino)phenyl|methyl }amino)
carbonyl]-7-(3,5-dimethyl-4-isoxazolyl)-4-quinolinyl]
amino } benzoic acid;

[0358] ethyl 3-({3-[(aminocarbonyl)amino]-7-[2,4-bis
(methyloxy)-5-pyrimidinyl]-4-quinolinyl}amino )ben-
zoate;

[0359] 4-({3-[(aminocarbonyl)aminophenyl }amino)-7-
[2,4-bis(methyloxy)-5-pyrimidinyl]-3-quinolinecarboxa-
mide;

[0360] methyl 3-({3-(aminocarbonyl)-7-[2,4-bis(methy-
loxy)-5-pyrimidinyl]-4-quinolinyl}amino)-5-cyanoben-
zoate;

[0361] methyl 5-({3-(aminocarbonyl)-7-[2,4-bis(methy-
loxy)-5-pyrimidinyl]-4-quinolinyl}amino)-2-(2-furanyl)
benzoate;

[0362] methyl 4-({3-(aminocarbonyl)-7-[2,4-bis(methy-
loxy)-5-pyrimidinyl]-4-quinolinyl}amino)-2-biphenyl-
carboxylate;

[0363] 3-({3-(aminocarbonyl)-7-[2,6-bis(methyloxy)-4-
pyrimidinyl]-4-quinolinyl }amino)benzoic acid;

[0364] 3-({3-(aminocarbonyl)-7-[2-(methyloxy)-5-pyrim-
idinyl]-4-quinolinyl }amino)benzoic acid,;

[0365] 3-{[3-(aminocarbonyl)-7-(2-chloro-1-methyl-1H-
imidazol-5-y1)-4-quinolinyl]Jamino } benzoic acid;

[0366] 3-{[3-(aminocarbonyl)-7-(2-amino-5-pyrimidi-
nyl)-4-quinolinyl]amino } benzoic acid,
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[0367] 7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-({3-[(trif-
luoroacetyl)amino|phenyl}amino)-3-quinolinecarboxam-
ide;

[0368] 3-({3-(aminocarbonyl)-7-[2-(aminocarbonyl)-4-
pyridinyl]-4-quinolinyl}amino)benzoic acid,;

[0369] 3-[(7-(3,5-dimethyl-4-isoxazolyl)-3-{[(2-hydroxy-
cyclopentyl)amino]carbonyl}-4-quinolinyl)amino]ben-
zoic acid;

[0370] 7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-[(3-
bromo-5-nitrophenyl)amino|-3-quinolinecarboxamide;

[0371] ethyl 3-({3-(aminocarbonyl)-7-[2-methyl-6-(me-
thyloxy)-4-pyridinyl]-4-quinolinyl }amino)benzoate;

[0372] 7-(3,5-dimethyl-4-isoxazolyl)-4-[(3-{[(trifluorom-
ethyl)sulfonyl]amino }phenyl)amino]-3-quinolinecar-
boxamide;

[0373] 3-{[3-(aminocarbonyl)-7-(4-amino-2-chloro-5-py-
rimidinyl)-4-quinolinyl]amino }benzoic acid,;

[0374] 3-({3-(aminocarbonyl)-7-[2-(methyloxy)-6-(trif-
luoromethy1)-4-pyridinyl]-4-quinolinyl }amino)benzoic
acid;

[0375] 3-({3-(aminocarbonyl)-6-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)benzoic acid,

[0376] 5-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino }-2-chlorobenzoic acid;

[0377] 3-{[3-(aminocarbonyl)-7-(2-cyano-5-pyrimidi-
nyl)-4-quinolinyl]lamino } benzoic acid,;

[0378] 3-{[3-[({[4-(aminosulfony])phenyl]
methyl}amino)carbonyl]-7-(3,5-dimethyl-4-isoxazolyl)-
4-quinolinyl]amino } benzoic acid,;

[0379] 3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino } benzenesulfonic acid;

[0380] 3-({3-(aminocarbonyl)-7-[4-amino-2-(methy-
loxy)-5-pyrimidinyl]-4-quinolinyl}amino)benzoic acid,;
[0381] methyl 5-({3-(aminocarbonyl)-7-[2,4-bis(methy-
loxy)-5-pyrimidinyl]-4-quinolinyl}amino)-3-biphenyl-

carboxylate;

[0382] 3-{[3-(aminocarbonyl)-7-(1,2-dimethyl-1H-imida-
701-5-yl)-4-quinolinyl]amino } benzoic acid;

[0383] 5-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino }-3-pyridinecarboxylic acid,;

[0384] 3-({3-(aminocarbonyl)-7-[4-(dimethylamino)-2-
(methyloxy)-5-pyrimidinyl]-4-quinolinyl }amino)benzoic
acid;

[0385] ethyl 3-[(3-(aminocarbonyl)-7-{2,4-bis[(phenylm-
ethyl)oxy]-5-pyrimidiny1}-4-quinolinyl)amino]benzoate;

[0386] 3-({2-amino-3-(aminocarbonyl)-7-[2,4-bis(methy-
loxy)-5-pyrimidinyl]-4-quinolinyl}amino)benzoic acid,;

[0387] 7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-[(3-(me-
thyloxy)-5-{[(trifluoromethyl)sulfonyl]amino } phenyl)
amino|-3-quinolinecarboxamide;

[0388] 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-{[ (trifluoromethyl)
sulfonyl]amino} benzoic acid;

[0389] 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-(4-morpholinyl)ben-
zoic acid;

[0390] 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-(4-methyl-1-piper-
azinyl)benzoic acid;

[0391] 7-[2.4-bis(methyloxy)-5-pyrimidinyl]-4-[(3-(tet-
rahydro-3-furanyl)-5-{[(trifluoromethyl)sulfonyl]
amino }phenyl)amino]-3-quinolinecarboxamide;

[0392] 4-[(3-amino-5-cyclopentylphenyl)amino]-7-[2,4-
bis(methyloxy)-5-pyrimidinyl]-3-quinolinecarboxamide;
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[0393] 3-({3-(aminocarbonyl)-7-[2,4-bis(ethyloxy)-5-py-
rimidinyl]-4-quinolinyl }amino)-5-(1-cyclohexen-1-y1)
benzoic acid;

[0394] 3-{[3-(aminosulfonyl)-7-(3,5-dimethyl-1H-pyra-
zol-4-y1)-4-quinolinyl]amino} benzoic acid,;

[0395] 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-(1-piperidinyl)ben-
zoic acid;

[0396] 7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-({3-[(phe-
nylsulfonyl)aminoJphenyl }amino)-3-quinolinecarboxam-
ide;

[0397] 7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-[(3-{
[(phenylmethyl)sulfonyl]amino }phenyl)amino]-3-quino-
linecarboxamide; and

[0398] 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-2-methyl-4-quinolinyl }amino)benzoic acid,

or a salt thereof including a pharmaceutically acceptable salt

thereof.

[0399] The skilled artisan will appreciate that salts, includ-

ing pharmaceutically acceptable salts, of the compounds

according to Formula I may be prepared. Indeed, in certain
embodiments of the invention, salts including pharmaceuti-
cally-acceptable salts of the compounds according to For-
mula I may be preferred over the respective free base. Accord-
ingly, the invention is further directed to salts, including
pharmaceutically-acceptable salts, of the compounds accord-

ing to Formula 1.

[0400] The salts of the compounds of the invention are

readily prepared by those of skill in the art.

[0401] The pharmaceutically acceptable salts of the com-

pounds of the invention are readily prepared by those of skill

in the art.

[0402] Thecompounds according to Formula I may contain

one or more asymmetric centers (also referred to as a chiral

center) and may, therefore, exist as individual enantiomers,
diastereomers, or other stereoisomeric forms, or as mixtures
thereof. Chiral centers, such as chiral carbon atoms, may also
be present in a substituent such as an alkyl group. Where the
stereochemistry of a chiral center present in Formula [, or in
any chemical structure illustrated herein, if not specified the
structure is intended to encompass all individual stereoiso-
mers and all mixtures thereof. Thus, compounds according to

Formula I containing one or more chiral centers may be used

as racemic mixtures, enantiomerically enriched mixtures, or

as enantiomerically pure individual stereoisomers.

[0403] The compounds according to Formula I may also

contain double bonds or other centers of geometric asymme-

try. Where the stereochemistry of a center of geometric asym-
metry present in Formula I, or in any chemical structure
illustrated herein, is not specified, the structure is intended to
encompass the trans (E) geometric isomer, the cis (Z) geo-
metric isomer, and all mixtures thereof. Likewise, all tauto-
meric forms are also included in Formula I whether such
tautomers exist in equilibrium or predominately in one form.

[0404] The compounds of Formula I or salts, including

pharmaceutically acceptable salts, thereof may exist in solid

or liquid form. In the solid state, the compounds of the inven-

tion may exist in crystalline or noncrystalline form, or as a

mixture thereof. For compounds of the invention that are in

crystalline form, the skilled artisan will appreciate that phar-
maceutically acceptable solvates may be formed wherein sol-
vent molecules are incorporated into the crystalline lattice
during crystallization. Solvates wherein water is the solvent
that is incorporated into the crystalline lattice are typically
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referred to as “hydrates.”” Hydrates include stoichiometric
hydrates as well as compositions containing vaiable amounts
of water. The invention includes all such solvates.

[0405] The skilled artisan will further appreciate that cer-
tain compounds of Formula I or salts, including pharmaceu-
tically acceptable salts thereof that exist in crystalline form,
including the various solvates thereof, may exhibit polymor-
phism (i.e. the capacity to occur in different crystalline struc-
tures). These different crystalline forms are typically known
as “polymorphs.” The invention includes all such polymor-
phs. Polymorphs have the same chemical composition but
differ in packing, geometrical arrangement, and other
descriptive properties of the crystalline solid state. Polymor-
phs, therefore, may have different physical properties such as
shape, density, hardness, deformability, stability, and disso-
Iution properties. Polymorphs typically exhibit different
melting points, IR spectra, and X-ray powder diffraction pat-
terns, which may be used for identification. The skilled arti-
san will appreciate that different polymorphs may be pro-
duced, for example, by changing or adjusting the reaction
conditions or reagents, used in making the compound. For
example, changes in temperature, pressure, or solvent may
result in polymorphs. In addition, one polymorph may spon-
taneously convert to another polymorph under certain condi-
tions. The invention includes all such polymorphs.

DEFINITIONS

[0406] “Alkyl” refers to a hydrocarbon chain having the
specified number of member atoms. For example, C,-C alkyl
refers to an alkyl group having from 1 to 6 member atoms.
Alkyl groups may be saturated, unsaturated, straight or
branched. Representative branched alkyl groups have one,
two, or three branches. Unless otherwise defined, alkyl
includes methyl, ethyl, ethylene, propyl (n-propyl and isopro-
pyl), butene, and butyl (n-butyl, isobutyl, and t-butyl).
“Alkoxy” refers to an —O-alkyl group wherein “alkyl” is as
defined herein. For example, C, -C,alkoxy refers to an alkoxy
group having from 1 to 4 member atoms. Representative
branched alkoxy groups have one, two, or three branches.
Examples of such groups include methoxy, ethoxy, propoxy,
and butoxy.

“Aryl” refers to an aromatic hydrocarbon ring. Aryl groups
are monocyclic ring systems or bicyclic ring systems.
Examples of such monocyclic aryl rings include phenyl naph-
thalene, tetrahydronaphthalene and biphenyl. Examples of
such bicyclic aryl rings include napthyl and rings wherein
phenyl is fused to a cycloalkyl or cycloalkenyl ring having 5,
6, or 7 member atoms.

“Cycloalkyl” refers to a saturated or unsaturated non aro-
matic hydrocarbon ring having the specified number of mem-
ber atoms. Cycloalkyl groups are monocyclic ring systems.
For example, C;-C, cycloalkyl refers to a cycloalkyl group
having from 3 to 7 member atoms. Examples of cycloalkyl as
used herein includes cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cyclohexen, cyclobutenyl, cyclopenten, cyclo-
pentenyl and cyclohexenyl.

“Heterocycloalkyl” refers to a saturated or unsaturated ring
containing from 1 to 4 heteroatoms as member atoms in the
ring. However, heterocycloalkyl rings are not aromatic. Het-
erocycloalkyl groups containing more than one heteroatom
may contain different heteroatoms. Heterocycloalkyl groups
are monocyclic ring systems or a monocyclic ring fused with
and aryl ring or to a heteroaryl ring having from 4 to 11
member atoms. In certain embodiments, heterocycloalkyl is
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saturated. In other embodiments, heterocycloalkyl is unsat-
urated but not aromatic. Heterocycloalkyl includes pyrrolidi-
nyl, tetrahydrofuranyl, dihydrofuranyl, pyranyl, tetrahydro-
pyranyl, dihydropyranyl, tetrahydrothienyl, pyrazolidinyl,
oxazolidinyl, thiazolidinyl, piperidinyl, homopiperidinyl,
piperazinyl, morpholinyl, thiamorpholinyl, 1,3-dioxolanyl,
1,3-dioxanyl, 1,4-dioxanyl, 1,3-oxathiolanyl, 1,3-oxathianyl,
1,3-dithianyl, 1,3oxazolidin-2-one, hexahydro-1H-azepin,
4,5,6,7 tetrahydro-1H-benzimidazol, piperidinyl, 1,2,3,6-tet-
rahydro-pyridinyl and azetidinyl, suitably tetrahydrofuranyl
or piperidinyl.

“Halo” or “Halogen” refers to the halogen radicals fluoro,
chloro, bromo, and iodo.

“Heteroaryl” refers to an aromatic ring containing from 1 to 4
heteroatoms as member atoms in the ring. Heteroaryl groups
containing more than one heteroatom may contain different
heteroatoms. Heteroaryl groups are monocyclic or bicyclic
ring systems. Monocyclic heteroaryl rings have 5 or 6 mem-
ber atoms. Bicyclic heteroaryl rings have from 6 to 11 mem-
ber atoms. Unless otherwise defined, heteroaryl includes:
pyrrolyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, thiaz-
olyl, isothiazolyl, furanyl, furazanyl, thienyl, triazolyl,
pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, triazinyl, tet-
razinyl, quinolinyl, quinazolinyl, indiazole, indole, thienyl,
pyrrolopyridin, pyran, dihydropyran, tetrahydropyran, tet-
rahydrofuranyl, piperidinyl, tetrazole, morpholinyl, and pip-
erazinyl,

“Heteroatom” refers to a nitrogen, sulphur or oxygen atom.
“Pharmaceutically acceptable” refers to those compounds,
materials, compositions, and dosage forms which are, within
the scope of sound medical judgment, suitable for use in
contact with the tissues of human beings and animals without
excessive toxicity, irritation, or other problem or complica-
tion, commensurate with a reasonable benefit/risk ratio.
[0407] Unless otherwise defined, the term “Substituted” as
used herein, is meant that the subject chemical moiety has
from one to four substituents, suitably from one to three
substituents, suitably one or two substituents, independently
selected from the group consisting of: piperazinyl, OH,
—NH,, —NO,, —F, —Cl, —Br, —I, —OC,-Calkyl,
—CO,ethyl,—C, -Cgzalkyl,—CONH,, —OCH,phenyl, oxo,
—COOH, hydroxyC, -Csalkyl,—C=N,—CF,,—N(CH,),,
—NHCHs;.

[0408] As used herein the symbols and conventions used in
these processes, schemes and examples are consistent with
those used in the contemporary scientific literature, for
example, the Journal of the American Chemical Society or the
Journal of Biological Chemistry. Standard single-letter or
three-letter abbreviations are generally used to designate
amino acid residues, which are assumed to be in the L-con-
figuration unless otherwise noted. Unless otherwise noted, all
starting materials were obtained from commercial suppliers
and used without further purification. Specifically, the fol-
lowing abbreviations may be used in the examples and
throughout the specification:

Ac (acetyl);

Ac,0 (acetic anhydride);

ACN (acetonitrile);

AIBN (azobis(isobutyronitrile));

BINAP (2,2'-bis(diphenylphosphino)-1,1'-binaphthyl);

BMS (borane-dimethyl sulphide complex);

Bn (benzyl);

Boc (tert-Butoxycarbonyl);

Boc,O (di-tert-butyl dicarbonate);
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BOP  (Benzotriazole-1-yl-oxy-tris-(dimethylamino)-phos-
phonium hexafluorophosphate);

CAN (cerric ammonium nitrate);

Cbz (benzyloxycarbonyl);

CSI (chlorosulfonyl isocyanate);

DABCO (1,4-Diazabicyclo[2.2.2]octane);

DAST ((Diethylamino)sulfur trifluoride);

DBU (1,8-Diazabicyclo[5.4.0Jundec-7-ene);

DCC (Dicyclohexyl Carbodiimide);

[0409] DCE (1,2-dichloroethane);

DCM (dichloromethane);

DDQ (2,3-Dichloro-5,6-dicyano-1,4-benzoquinone);

ATP (adenosine triphosphate);

Bis-pinacolatodiboron  (4,4,4',4',5,5,5',5'-Octamethyl-2,2'-
bi-1,3,2-dioxaborolane);

BSA (bovine serum albumin);

C18 (refers to 18-carbon alkyl groups on silicon in HPL.C
stationary phase)

CH,CN (acetonitrile);

Cy (cyclohexyl);

DCM (dichloromethane);

DIPEA (Hiinig’s base, N-ethyl-N-(1-methylethyl)-2-propan-
amine);

DMAP (4-dimethylaminopyridine);

DME (1,2-dimethoxyethane);

DMF (N,N-dimethylformamide);

[0410] DMSO (dimethylsulfoxide);

DPPA (diphenyl phosphoryl azide);

EDC (N-(3-dimethylaminopropyl)-N' ethylcarbodiimide);
EDTA (ethylenediaminetetraacetic acid);

EtOAc (ethyl acetate);

EtOH (ethanol);

Et,O (diethyl ether);

HEPES (4-(2-hydroxyethyl)-1-piperazine ethane sulfonic
acid);

HATU (O-(7-Azabenzotriazol-1-y1)-N,N,N',N'-tetramethy-
luronium hexafluorophosphate);

HOAt (1-hydroxy-7-azabenzotriazole);

HOBt (1-hydroxybenzotriazole);

HOAC (acetic acid);

HPLC (high pressure liquid chromatography);

HMDS (hexamethyldisilazide);

Hunig’s Base (N,N-Diisopropylethylamine);

[0411] IPA (isopropyl alcohol);

Indoline (2,3-dihydro-1H-indole);

KHMDS (potassium hexamethyldisilazide);
LAH (lithium aluminum hydride);

LDA (lithium diisopropylamide);

LHMDS (lithium hexamethyldisilazide)
MeOH (methanol);

MTBE (methyl tert-butyl ether);

mCPBA (m-chloroperbezoic acid);
NaHMDS (sodium hexamethyldisilazide);

NBS (N-bromosuccinimide);

[0412] PE (petroleum ether);

Pd,(dba), (Tris(dibenzylideneacetone)dipalladium(0);
Pd(dpp)Cl, ([1,1'-Bis(diphenylphosphino)ferrocene]
dichloropalladium(II));
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PyBOP  (benzotriazol-1-yl-oxytripyrrolidinophosphonium

hexafluorophosphate);

PyBrOP (bromotripyrrolidinophosphonium hexafluorophos-

phate); cl
RPHPLC (reverse phase high pressure liquid chromatogra-

phy); AN
SFC (superecritical fluid chromatography);

SGC (silica gel chromatography); =z
TEA (triethylamine); Br N
TEMPO (2,2,6,6-Tetramethylpiperidine 1-oxyl, free radi-

cal);

TFA (trifluoroacetic acid); and

THF (tetrahydrofuran). cl

[0413] All references to ether are to diethyl ether and brine b
refers to a saturated aqueous solution of NaCl. AN CONH; — »

Scheme 2

CONH, _%

Compound Preparation -

[0414] The novel compounds of Formula (I) are generally Ar N

prepared as shown in Schemes 1 to 8 below, or by analogous
methods, provided the ‘R’ substituents in Formula (I) do not
include any such substituents that render inoperative the pro-
cesses of any of Schemes 1 to 8. Further, the skilled artisan
will appreciate that if a substituent described herein is not NH
compatible with the synthetic methods described herein, the

substituent may be protected with a suitable protecting group AN
that is stable to the reaction conditions. All of the starting

materials are commercially available or are readily made V
from commercially available starting materials by those of A? N
skill in the art. a) A’B(OR),, Pd catalyst, K>COj, aq dioxane or dioxane, heat; b) Ar'NH,,

solvent, heat.

CONH,

Schemes

[0415]

Scheme 1

= z N CO,Et

Hal NH, Hal

=z

CO,Et

Hal

Hal =Br, Cl
a) diethy] ethoxymethylenemalonate, solvent, heat; b) PhyO, reflux; ¢) aq NaOH, EtOH, heat; d) 1. POCl3, reflux, 2. NHj, dioxane; ¢) AIINHz, solvent, heat; f) 1. ArzB(OR)z or
AIZSnBug, Pd catalyst, K,CO3, aq dioxane or dioxane, heat, 2. aq NaOH, EtOH, if necessary.
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Scheme 3

/@fj/ -
3.
m b
m o ‘l

\
NH
N CONHR
/
Ar? N
a) 1. aq NaOH, EtOH, heat, 2. AIINHZ, AcOH, heat; b) PyBOP, RNH,,
Et;N, CH,Cl; ¢) 1. APB(OR),, Pd catalyst, K,COj3, aq dioxane or dioxane,
heat, 2. aq NaOH, solvent.
Scheme 4
OH
CO,Et
\ a
—_—
/
Br
m -
m h ‘Cl
A
NH

/O\)j/ o d > -
-———
P
AP N

a) AIZB(OR)z, Pd catalyst, K,COs3, aq dioxane or dioxane, heat; b) 1. SOC, reflux, 2.
aq NaOH, EtOH, heat; ¢) ArlN'Hz, AcOH, heat; d) 1. PyBOP, RNH,, EtsN, CH,Cl, 2.
aq NaOH, EtOH, if necessary.
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Scheme 5
OH
\ a
—_—
/

Br

m -
m -

Arl

NH
SO,NH, d
AN -~
=
AP N

b

R

\

SO,NH,

a) CISO3H, 100° C.; b) POCl3, reflux, 2. NHj3, dioxane; ¢) AIINHz, solvent,
heat; d) 1. Ar2B(OR),, Pd catalyst, K,COs, aq dioxane, heat, 2. aq NaOH,

EtOH, if necessary.

Scheme 6

Cl
SO,NH,
\ a
—_—
=
Br N
ClL
SO,NH,
AN
=
Ar! N

AP

a) ArzB(OR)z, Pd catalyst, K,CO;3, aq dioxane, 75-80° C.; b) 1.

AIINHZ, solvent, heat, 2. ag NaOH, EtOH, if necessary.

\

SO,NH,
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Scheme 7

Br

N Br N
OH
CN NO,
b \
—
/
NHZ Br N
Arl
~ NH
CONH;
NO,
[ \
Br NH, P
1 Br N
AN
N 1\
i NH
CONH,
A NO,
A
B N/ NH
T 5 =
Arl AP N
NH d !
NH d
CONH;
H
\ N
AN
=
AP N NH, >
a) 1. malononitrile, EtsN, DMF, 60° C., 2. DMF, reflux; AP N
b) 1. POCly, 110° C., 2. 90% aq H,SO4, 100° C; a) aq HNOj, EtCO,H; b) 1. POCly, reflux, 2. Ar'NH,, DMF, dioxane;
c) AIINHZ, AcOH, 50 C; c)l. ArzB(OR)z, Pd(PPh3)s, K,CO3, aq dioxane, 80° C.;
d) 1. A?B(OR),, PA(PBuf3),, K>COs, aq dioxane, 150° C., 2. aq NaOH, EtOH, if d) SnCl,, EtOH, 80° C.;
necessary. ¢) 1. BOCNH-C(SMe) = NBOC, (CF5CO,);Hg, Et;N, DMF, 2. TFA.
Scheme 8
OH Cl
Br Br CO,Et CO,H Br CONH,
a AN AN
—
& &
NH, N N
Arl Arl
~ NH ~ NH
ARA N CONH, d  Br CONH, d
P V
N N

a) 1. diethyl ethoxymethylenemalonate, heat, 2. Ph,O, reflux; b) aq NaOH, EtOH, 55° C;

¢) 1. POCls, reflux, 2. NH3, dioxane, 0° C.; d) Ar'NH,, AcOH, 60° C.; ¢) 1. Ar2B(OH),,
Pd(PPh3)s4, K2CO3, aq dioxane, 120° C.
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Scheme 9
OH
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Scheme 10
OH
CO,Et
/©\ \
a b c
— —_—
COyEt P
Br NH, Br gjﬁ/ Br N l
COyEt
Al
~ NH Cl OH
CONH, CONH, COH
f AN e AN d
I P = Z
Br N Br N Br N

Arl
SNH
m b
=
Ar? N

a) diethyl acetylmalonate, ethanol, reflux; b) PhyO, reflux; ¢) aq NaOH, EtOH, reflux; d) 1. POCls, reflux, 2. NHs, dioxane; ¢) Ar'NH,, acetic acid, heat; f) 1. A”ZB(OR),, Pd catalyst,

K>COs3, aq dioxane, heat, 2. aqg NaOH, EtOH, if necessary.

DEFINITIONS

[0416] HPLC=high performance liquid chromatography
LCMS=liquid chromatography/mass spectrometry

MgSO, =anhydrous magnesium sulfate
PyBOP=benzotriazol-1-yloxy-trispyrrolidinophosphonium
hexafluorophosphate
Pd,(dba),=tris(dibenzylideneacetone)dipalladium (0)
BINAP=2,2'-bis(diphenylphosphino)-1,1'-binaphthalene

Methods of Use

[0417] The compounds according to Formula I and phar-
maceutically acceptable salts thereof are inhibitors of lactate
dehydrogenase A. These compounds are potentially useful in
the treatment of conditions wherein the underlying pathology
is attributable to (but not limited to) tumor cell metabolism,
for example, cancer and more specifically cancers of the
breast, colon, and lung, pancreas and skin. Accordingly,
another aspect the invention is directed to methods of treating
such conditions.

[0418] Suitably, the present invention relates to a method
for treating or lessening the severity of breast cancer, includ-
ing inflammatory breast cancer, ductal carcinoma, and lobu-
lar carcinoma.

[0419] Suitably the present invention relates to a method
for treating or lessening the severity of colon cancer.

[0420] Suitably the present invention relates to a method
for treating or lessening the severity of pancreatic cancer.
[0421] Suitably the present invention relates to a method
for treating or lessening the severity of skin cancer, including
melanoma.

[0422] Suitably the present invention relates to a method
for treating or lessening the severity of lung cancer including
small cell lung cancer, non-small cell lung cancer, squamous
cell carcinoma, adenocarcinoma, and large cell carcinoma.
[0423] Suitably, the present invention relates to a method
for treating or lessening the severity of a cancer selected from:

brain (gliomas), glioblastomas, astrocytomas, glioblastoma
multiforme, Bannayan-Zonana syndrome, Cowden disease,
Lhermitte-Duclos disease, breast, inflammatory breast can-
cer, Wilm’s tumor, Ewing’s sarcoma, Rhabdomyosarcoma,
ependymoma, medulloblastoma, colon, head and neck, kid-
ney, lung, liver, melanoma, ovarian, pancreatic, prostate, sar-
coma, osteosarcoma, giant cell tumor of bone, thyroid,
Lymphoblastic T cell leukemia, Chronic myelogenous leuke-
mia, Chronic lymphocytic leukemia, Hairy-cell leukemia,
acute lymphoblastic leukemia, acute myelogenous leukemia,
Chronic neutrophilic leukemia, Acute lymphoblastic T cell
leukemia, Plasmacytoma, Immunoblastic large cell leuke-
mia, Mantle cell leukemia, Multiple myeloma Megakaryo-
blastic leukemia, multiple myeloma, acute megakaryocytic
leukemia, promyelocytic leukemia, Erythroleukemia,
malignant lymphoma, hodgkins lymphoma, non-hodgkins
lymphoma, lymphoblastic T cell lymphoma, Burkitt’s lym-
phoma, follicular lymphoma,

neuroblastoma, bladder cancer, urothelial cancer, lung can-
cer, vulval cancer, cervical cancer, endometrial cancer, renal
cancer, mesothelioma, esophageal cancer, salivary gland can-
cer, hepatocellular cancer, gastric cancer, nasopharangeal
cancer, buccal cancer, cancer of the mouth, GIST (gas-
trointestinal stromal tumor) and testicular cancer.

[0424] Suitably, the present invention relates to a method
for treating or lessening the severity of a cancer selected from:
brain (gliomas), glioblastomas, astrocytomas, glioblastoma
multiforme, Bannayan-Zonana syndrome, Cowden disease,
Lhermitte-Duclos disease, breast, colon, head and neck, kid-
ney, lung, liver, melanoma, ovarian, pancreatic, prostate, sar-
coma and thyroid.

[0425] The methods of treatment of the invention comprise
administering an effective amount of a compound according
to Formula I or a pharmaceutically acceptable salt, thereof to
a patient in need thereof.

[0426] The invention also provides a compound according
to Formula [ or a pharmaceutically-acceptable salt thereof for
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use in medical therapy, and particularly in cancer therapy.
Thus, in further aspect, the invention is directed to the use of
a compound according to Formula I or a pharmaceutically
acceptable salt thereof in the preparation of a medicament for
the treatment of a disorder attributable to (but not limited to)
tumor cell metabolism, such as cancer.

[0427] By the term “treating” and derivatives thereof as
used herein, is meant prophylactic and therapeutic therapy.
Prophylactic therapy is appropriate, for example, when a
subject is considered at high risk for developing cancer, or
when a subject has been exposed to a carcinogen.

[0428] As used herein, the term “effective amount” and
derivatives thereof means that amount of a drug or pharma-
ceutical agent that will elicit the biological or medical
response of a tissue, system, animal or human that is being
sought, for instance, by a researcher or clinician. Further-
more, theterm “therapeutically effective amount” and deriva-
tives thereof means any amount which, as compared to a
corresponding subject who has not received such amount,
results in improved treatment, healing, prevention, or ame-
lioration of a disease, disorder, or side effect, or a decrease in
the rate of advancement of a disease or disorder. The term also
includes within its scope amounts effective to enhance nor-
mal physiological function.

[0429] As used herein, “patient” or “subject” refers to a
human or other animal. Suitably the patient or subject is a
human.

[0430] The compounds of Formula I or pharmaceutically
acceptable salts thereof may be administered by any suitable
route of administration, including systemic administration.
Systemic administration includes oral administration, and
parenteral administration. Parenteral administration refers to
routes of administration other than enteral, transdermal, or by
inhalation, and is typically by injection or infusion. Parenteral
administration includes intravenous, intramuscular, and sub-
cutaneous injection or infusion.

[0431] The compounds of Formula I or pharmaceutically
acceptable salts thereof may be administered once or accord-
ing to a dosing regimen wherein a number of doses are admin-
istered at varying intervals of time for a given period of time.
For example, doses may be administered one, two, three, or
four times per day. Doses may be administered until the
desired therapeutic effect is achieved or indefinitely to main-
tain the desired therapeutic effect. Suitable dosing regimens
for a compound of the invention depend on the pharmacoki-
netic properties of that compound, such as absorption, distri-
bution, and half-life, which can be determined by the skilled
artisan. In addition, suitable dosing regimens, including the
duration such regimens are administered, for a compound of
the invention depend on the condition being treated, the sever-
ity of the condition being treated, the age and physical con-
dition of the patient being treated, the medical history of the
patient to be treated, the nature of concurrent therapy, the
desired therapeutic effect, and like factors within the knowl-
edge and expertise of the skilled artisan. It will be further
understood by such skilled artisans that suitable dosing regi-
mens may require adjustment given an individual patient’s
response to the dosing regimen or over time as individual
patient needs change.

[0432] Additionally, the compounds of Formula I or phar-
maceutically-acceptable salts thereof may be administered as
prodrugs. As used herein, a “prodrug” of a compound of the
invention is a functional derivative of the compound which,
upon administration to a patient, eventually liberates the com-
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pound of the invention in vivo. Administration of a compound
of'the invention as a prodrug may enable the skilled artisan to
do one or more of the following: (a) modify the onset of the
compound in vivo; (b) modify the duration of action of the
compound in vivo; (C) modify the transportation or distribu-
tion of the compound in vivo; (d) modify the solubility of the
compound in vivo; and (e) overcome a side effect or other
difficulty encountered with the compound. Where a—COOH
or—OH group is present, pharmaceutically acceptable esters
can be employed, for example methyl, ethyl, and the like for
—COOH, and acetate maleate and the like for —OH, and
those esters known in the art for modifying solubility or
hydrolysis characteristics.

[0433] The compounds of Formula I and pharmaceutically
acceptable salts thereof may be co-administered with at least
one other active ingredient known to be useful in the treat-
ment of cancer.

[0434] By the term “co-administration” as used herein is
meant either simultaneous administration or any manner of
separate sequential administration of a lactate dehydrogenase
A inhibiting compound, as described herein, and a further
active ingredient or ingredients, known to be useful in the
treatment of cancer, including chemotherapy and radiation
treatment. The term further active ingredient or ingredients,
as used herein, includes any compound or therapeutic agent
known to or that demonstrates advantageous properties when
administered to a patient in need of treatment for cancer.
Preferably, if the administration is not simultaneous, the com-
pounds are administered in a close time proximity to each
other. Furthermore, it does not matter if the compounds are
administered in the same dosage form, e.g. one compound
may be administered by injection and another compound may
be administered orally.

[0435] Typically, any anti-neoplastic agent that has activity
versus a susceptible tumor being treated may be co-adminis-
tered in the treatment of cancer in the present invention.
Examples of such agents can be found in Cancer Principles
and Practice of Oncology by V. T. Devita and S. Hellman
(editors), 6™ edition (Feb. 15, 2001), Lippincott Williams &
Wilkins Publishers. A person of ordinary skill in the art would
be able to discern which combinations of agents would be
useful based on the particular characteristics of the drugs and
the cancer involved. Typical anti-neoplastic agents useful in
the present invention include, but are not limited to, anti-
microtubule agents such as diterpenoids and vinca alkaloids;
platinum coordination complexes; alkylating agents such as
nitrogen mustards, oxazaphosphorines, alkylsulfonates,
nitrosoureas, and triazenes; antibiotic agents such as anthra-
cyclins, actinomycins and bleomycins; topoisomerase 11
inhibitors such as epipodophyllotoxins; antimetabolites such
as purine and pyrimidine analogues and anti-folate com-
pounds; topoisomerase I inhibitors such as camptothecins;
hormones and hormonal analogues; signal transduction path-
way inhibitors; non-receptor tyrosine kinase angiogenesis
inhibitors; immunotherapeutic agents; proapoptotic agents;
and cell cycle signaling inhibitors.

[0436] Examples of a further active ingredient or ingredi-
ents (anti-neoplastic agent) for use in combination or co-
administered with the presently invented lactate dehydroge-
nase A inhibiting compounds are chemotherapeutic agents.

[0437] Anti-microtubule or anti-mitotic agents are phase
specific agents active against the microtubules of tumor cells
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during M or the mitosis phase of the cell cycle. Examples of
anti-microtubule agents include, but are not limited to, diter-
penoids and vinca alkaloids.

[0438] Diterpenoids, which are derived from natural
sources, are phase specific anti-cancer agents that operate at
the G,/M phases of the cell cycle. It is believed that the
diterpenoids stabilize the p-tubulin subunit of the microtu-
bules, by binding with this protein. Disassembly of the pro-
tein appears then to be inhibited with mitosis being arrested
and cell death following. Examples of diterpenoids include,
but are not limited to, paclitaxel and its analog docetaxel.

[0439] Paclitaxel, 5p,20-epoxy-1,20.4,73,10p13c-hexa-
hydroxytax-11-en-9-one 4,10-diacetate 2-benzoate 13-ester
with (2R,3S)—N-benzoyl-3-phenylisoserine; is a natural
diterpene product isolated from the Pacific yew tree Taxus
brevifolia and is commercially available as an injectable solu-
tion TAXOL®. It is a member of the taxane family of terpe-
nes. It was first isolated in 1971 by Wani et al. J. Am. Chem.,
Soc., 93:2325. 1971), who characterized its structure by
chemical and X-ray crystallographic methods. One mecha-
nism for its activity relates to paclitaxel’s capacity to bind
tubulin, thereby inhibiting cancer cell growth. Schiff et al.,
Proc. Natl, Acad, Sci. USA, 77:1561-1565 (1980); Schiff et
al., Nature, 277:665-667 (1979); Kumar, J. Biol, Chem, 256:
10435-10441 (1981). For a review of synthesis and anticancer
activity of some paclitaxel derivatives see: D. G. I. Kingston
et al., Studies in Organic Chemistry vol. 26, entitled “New
trends in Natural Products Chemistry 1986, Attaur-Rahman,
P. W. Le Quesne, Eds. (Elsevier, Amsterdam, 1986) pp 219-
235.

[0440] Paclitaxel has been approved for clinical use in the
treatment of refractory ovarian cancer in the United States
(Markman et al., Yale Journal of Biology and Medicine,
64:583, 1991; McGuire et al., Ann. Intern, Med., 111:273,
1989) and for the treatment of breast cancer (Holmes et al., J.
Nat. Cancer Inst., 83:1797, 1991.) It is a potential candidate
for treatment of neoplasms in the skin (Einzig et. al., Proc.
Am. Soc. Clin. Oncol., 20:46) and head and neck carcinomas
(Forastire et. al., Sem. Oncol., 20:56, 1990). The compound
also shows potential for the treatment of polycystic kidney
disease (Woo et. al., Nature, 368:750. 1994), lung cancer and
malaria. Treatment of patients with paclitaxel results in bone
marrow suppression (multiple cell lineages, Ignoff, R. J. et.
al, Cancer Chemotherapy Pocket Guide, 1998) related to the
duration of dosing above a threshold concentration (50 nM)
(Kearns, C. M. et. al., Seminars in Oncology, 3(6) p. 16-23,
1995).

[0441] Docetaxel, (2R,38)—N-carboxy-3-phenylisos-
erine,N-tert-butyl ester, 13-ester with 58-20-epoxy-1,2c.4,
7p,10p,13ct-hexahydroxytax-11-en-9-one 4-acetate 2-ben-
zoate, trihydrate; is commercially available as an injectable
solution as TAXOTERE®. Docetaxel is indicated for the
treatment of breast cancer. Docetaxel is a semisynthetic
derivative of paclitaxel q.v., prepared using a natural precur-
sor, 10-deacetyl-baccatin 111, extracted from the needle of the
European Yew tree. The dose limiting toxicity of docetaxel is
neutropenia.

[0442] Vinca alkaloids are phase specific anti-neoplastic
agents derived from the periwinkle plant. Vinca alkaloids act
at the M phase (mitosis) of the cell cycle by binding specifi-
cally to tubulin. Consequently, the bound tubulin molecule is
unable to polymerize into microtubules. Mitosis is believed to
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be arrested in metaphase with cell death following. Examples
of vinca alkaloids include, but are not limited to, vinblastine,
vincristine, and vinorelbine.

[0443] Vinblastine, vincaleukoblastine sulfate, is commer-
cially available as VELBAN® as an injectable solution.
Although, it has possible indication as a second line therapy
of various solid tumors, it is primarily indicated in the treat-
ment of testicular cancer and various lymphomas including
Hodgkin’s Disease; and lymphocytic and histiocytic lympho-
mas. Myelosuppression is the dose limiting side effect of
vinblastine.

[0444] Vincristine, vincaleukoblastine, 22-oxo-, sulfate, is
commercially available as ONCOVIN® as an injectable solu-
tion. Vincristine is indicated for the treatment of acute leuke-
mias and has also found use in treatment regimens for
Hodgkin’s and non-Hodgkin’s malignant lymphomas.
Alopecia and neurologic effects are the most common side
effect of vincristine and to a lesser extent myelosupression
and gastrointestinal mucositis effects occur.

[0445] Vinorelbine, 3'4'-didehydro-4'-deoxy-C'-norvin-
caleukoblastine  [R—(R* ,R*)-2,3-dihydroxybutanedioate
(1:2)(salt)], commercially available as an injectable solution
of vinorelbine tartrate (NAVELBINE®), is a semisynthetic
vinca alkaloid. Vinorelbine is indicated as a single agent or in
combination with other chemotherapeutic agents, such as
cisplatin, in the treatment of various solid tumors, particularly
non-small cell lung, advanced breast, and hormone refractory
prostate cancers. Myelosuppression is the most common dose
limiting side effect of vinorelbine.

[0446] Platinum coordination complexes are non-phase
specific anti-cancer agents, which are interactive with DNA.
The platinum complexes enter tumor cells, undergo, aquation
and form intra- and interstrand crosslinks with DNA causing
adverse biological effects to the tumor. Examples of platinum
coordination complexes include, but are not limited to, cispl-
atin and carboplatin.

[0447] Cisplatin, cis-diamminedichloroplatinum, is com-
mercially available as PLATINOL® as an injectable solution.
Cisplatin is primarily indicated in the treatment of metastatic
testicular and ovarian cancer and advanced bladder cancer.
The primary dose limiting side effects of cisplatin are neph-
rotoxicity, which may be controlled by hydration and diure-
sis, and ototoxicity.

[0448] Carboplatin, platinum, diammine [1,1-cyclobutane-
dicarboxylate(2-)-0,0'], is commercially available as PARA-
PLATIN® as an injectable solution. Carboplatin is primarily
indicated in the first and second line treatment of advanced
ovarian carcinoma. Bone marrow suppression is the dose
limiting toxicity of carboplatin.

[0449] Alkylating agents are non-phase anti-cancer spe-
cific agents and strong electrophiles. Typically, alkylating
agents form covalent linkages, by alkylation, to DNA through
nucleophilic moieties of the DNA molecule such as phos-
phate, amino, sulthydryl, hydroxyl, carboxyl, and imidazole
groups. Such alkylation disrupts nucleic acid function leading
to cell death. Examples of alkylating agents include, but are
not limited to, nitrogen mustards such as cyclophosphamide,
melphalan, and chlorambucil; alkyl sulfonates such as busul-
fan; nitrosoureas such as carmustine; and triazenes such as
dacarbazine.

[0450] Cyclophosphamide, 2-[bis(2-chloroethyl)amino]
tetrahydro-2H-1,3,2-oxazaphosphorine 2-oxide monohy-
drate, is commercially available as an injectable solution or
tablets as CYTOXAN®. Cyclophosphamide is indicated as a
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single agent or in combination with other chemotherapeutic
agents, in the treatment of malignant lymphomas, multiple
myeloma, and leukemias. Alopecia, nausea, vomiting and
leukopenia are the most common dose limiting side effects of
cyclophosphamide.

[0451] Melphalan, 4-[bis(2-chloroethyl)amino]-L-pheny-
lalanine, is commercially available as an injectable solution
or tablets as ALKERAN®. Melphalan is indicated for the
palliative treatment of multiple myeloma and non-resectable
epithelial carcinoma of the ovary. Bone marrow suppression
is the most common dose limiting side effect of melphalan.
[0452] Chlorambucil,  4-[bis(2-chloroethyl)amino]ben-
zenebutanoic acid, is commercially available as LEUKE-
RAN® tablets. Chlorambucil is indicated for the palliative
treatment of chronic lymphatic leukemia, and malignant lym-
phomas such as lymphosarcoma, giant follicular lymphoma,
and Hodgkin’s disease. Bone marrow suppression is the most
common dose limiting side effect of chlorambucil.

[0453] Busulfan, 1,4-butanediol dimethanesulfonate, is
commercially available as MYLERAN® TABLETS. Busul-
fan is indicated for the palliative treatment of chronic myel-
ogenous leukemia. Bone marrow suppression is the most
common dose limiting side effects of busulfan.

[0454] Carmustine, 1,3-[bis(2-chloroethyl)-1-nitrosourea,
is commercially available as single vials of lyophilized mate-
rial as BiCNU®. Carmustine is indicated for the palliative
treatment as a single agent or in combination with other
agents for brain tumors, multiple myeloma, Hodgkin’s dis-
ease, and non-Hodgkin’s lymphomas. Delayed myelosup-
pression is the most common dose limiting side effects of
carmustine.

[0455] Dacarbazine, 5-(3,3-dimethyl-1-triazeno)-imida-
zole-4-carboxamide, is commercially available as single vials
of material as DTIC-Dome®. Dacarbazine is indicated for the
treatment of metastatic malignant melanoma and in combi-
nation with other agents for the second line treatment of
Hodgkin’s Disease. Nausea, vomiting, and anorexia are the
most common dose limiting side effects of dacarbazine.
[0456] Antibiotic anti-neoplastics are non-phase specific
agents, which bind or intercalate with DNA. Typically, such
action results in stable DNA complexes or strand breakage,
which disrupts ordinary function of the nucleic acids leading
to cell death. Examples of antibiotic anti-neoplastic agents
include, but are not limited to, actinomycins such as dactino-
mycin, anthrocyclins such as daunorubicin and doxorubicin;
and bleomycins.

[0457] Dactinomycin, also known as Actinomycin D, is
commercially available in injectable form as COSMEGEN®.
Dactinomycin is indicated for the treatment of Wilm’s tumor
and rhabdomyosarcoma. Nausea, vomiting, and anorexia are
the most common dose limiting side effects of dactinomycin.
[0458] Daunorubicin, (8S-cis-)-8-acetyl-10-[(3-amino-2,
3,6-trideoxy-a.-L-lyxo-hexopyranosyl)oxy]-7,8,9,10-tet-
rahydro-6,8,11-trihydroxy-1-methoxy-5,12 naphthacenedi-
one hydrochloride, is commercially available as a liposomal
injectable form as DAUNOXOME® or as an injectable as
CERUBIDINE®. Daunorubicin is indicated for remission
induction in the treatment of acute nonlymphocytic leukemia
and advanced HIV associated Kaposi’s sarcoma. Myelosup-
pression is the most common dose limiting side effect of
daunorubicin.

[0459] Doxorubicin, (85,108)-10-[(3-amino-2,3,6-
trideoxy-a-L-lyxo-hexopyranosyl)oxy]-8-glycoloyl, 7.8,9,
10-tetrahydro-6,8,11-trihydroxy-1-methoxy-5,12 naph-
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thacenedione hydrochloride, is commercially available as an
injectable form as RUBEX® or ADRIAMYCIN RDF®.
Doxorubicin is primarily indicated for the treatment of acute
lymphoblastic leukemia and acute myeloblastic leukemia,
but is also a useful component in the treatment of some solid
tumors and lymphomas. Myelosuppression is the most com-
mon dose limiting side effect of doxorubicin.

[0460] Bleomycin, a mixture of cytotoxic glycopeptide
antibiotics isolated from a strain of Strepromyces verticillus,
is commercially available as BLENOXANE®. Bleomycin is
indicated as a palliative treatment, as a single agent or in
combination with other agents, of squamous cell carcinoma,
lymphomas, and testicular carcinomas. Pulmonary and cuta-
neous toxicities are the most common dose limiting side
effects of bleomycin.

[0461] Topoisomerase Il inhibitors include, but are not lim-
ited to, epipodophyllotoxins.

[0462] Epipodophyllotoxins are phase specific anti-neo-
plastic agents derived from the mandrake plant. Epipodo-
phyllotoxins typically affect cells in the S and G, phases of
the cell cycle by forming a ternary complex with topoi-
somerase Il and DNA causing DNA strand breaks. The strand
breaks accumulate and cell death follows. Examples of epi-
podophyllotoxins include, but are not limited to, etoposide
and teniposide.

[0463] Etoposide, 4'-demethyl-epipodophyllotoxin 9[4,6-
0-(R)-ethylidene-f-D-glucopyranoside], is commercially
available as an injectable solution or capsules as VePESID®
and is commonly known as VP-16. Etoposide is indicated as
a single agent or in combination with other chemotherapy
agents in the treatment of testicular and non-small cell lung
cancers. Myelosuppression is the most common side effect of
etoposide. The incidence of leucopenia tends to be more
severe than thrombocytopenia.

[0464] Teniposide, 4'-demethyl-epipodophyllotoxin 9[4,6-
0-(R)-thenylidene-p-D-glucopyranoside|, is commercially
available as an injectable solution as VUMON® and is com-
monly known as VM-26. Teniposide is indicated as a single
agent or in combination with other chemotherapy agents in
the treatment of acute leukemia in children. Myelosuppres-
sion is the most common dose limiting side effect of tenipo-
side. Teniposide can induce both leucopenia and thrombocy-
topenia.

[0465] Antimetabolite neoplastic agents are phase specific
anti-neoplastic agents that act at S phase (DNA synthesis) of
the cell cycle by inhibiting DNA synthesis or by inhibiting
purine or pyrimidine base synthesis and thereby limiting
DNA synthesis. Consequently, S phase does not proceed and
cell death follows. Examples of antimetabolite anti-neoplas-
tic agents include, but are not limited to, fluorouracil, meth-
otrexate, cytarabine, mercaptopurine, thioguanine, and gem-
citabine.

[0466] 5-fluorouracil, 5-fluoro-2,4-(1H,3H) pyrimidinedi-
one, is commercially available as fluorouracil. Administra-
tion of 5-fluorouracil leads to inhibition of thymidylate syn-
thesis as well as incorporation into both RNA and DNA. The
result typically is cell death. 5-fluorouracil is indicated as a
single agent or in combination with other chemotherapy
agents in the treatment of carcinomas of the breast, colon,
rectum, stomach and pancreas. Myelosuppression and
mucositis are dose limiting side effects of 5-fluorouracil.
Other fluoropyrimidine analogs include 5-fluoro deoxyuri-
dine (floxuridine) and 5-fluorodeoxyuridine monophosphate.
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[0467] Cytarabine,  4-amino-1-f-D-arabinofuranosyl-2
(1H)-pyrimidinone, is commercially available as
CYTOSAR-U® and is commonly known as Ara-C. It is
believed that cytarabine exhibits cell phase specificity at
S-phase by inhibiting DNA chain elongation by terminal
incorporation of cytarabine into the growing DNA chain.
Cytarabine is indicated as a single agent or in combination
with other chemotherapy agents in the treatment of acute
leukemia. Other cytidine analogs include 5-azacytidine and
2'2'-difluorodeoxycytidine  (gemcitabine).  Cytarabine
induces leucopenia, thrombocytopenia, and mucositis.
[0468] Mercaptopurine, 1,7-dihydro-6H-purine-6-thione
monohydrate, is commercially available as PURI-
NETHOL®. Mercaptopurine exhibits cell phase specificity at
S-phase by inhibiting DNA synthesis by an as of yet unspeci-
fied mechanism. Mercaptopurine is indicated as a single
agent or in combination with other chemotherapy agents in
the treatment of acute leukemia. Myelosuppression and gas-
trointestinal mucositis are expected side effects of mercap-
topurine at high doses. A useful mercaptopurine analog is
azathioprine.

[0469] Thioguanine, 2-amino-1,7-dihydro-6H-purine-6-
thione, is commercially available as TABLOID®. Thiogua-
nine exhibits cell phase specificity at S-phase by inhibiting
DNA synthesis by an as of yet unspecified mechanism.
Thioguanine is indicated as a single agent or in combination
with other chemotherapy agents in the treatment of acute
leukemia. Myelosuppression, including leucopenia, thromb-
ocytopenia, and anemia, is the most common dose limiting
side effect of thioguanine administration. However, gas-
trointestinal side effects also occur and can be dose limiting.
Other purine analogs include pentostatin, erythrohydrox-
ynonyladenine, fludarabine phosphate, and cladribine.

[0470] Gemcitabine, 2'-deoxy-2',2'-difluorocytidine
monohydrochloride (B-isomer), is commercially available as
GEMZAR®. Gemcitabine exhibits cell phase specificity at
S-phase and by blocking progression of cells through the
G1/S boundary. Gemcitabine is indicated in combination
with cisplatin in the treatment of locally advanced non-small
cell lung cancer and alone in the treatment of locally
advanced pancreatic cancer. Myelosuppression, including
leucopenia, thrombocytopenia, and anemia, is the most com-
mon dose limiting side effect of gemcitabine administration.

[0471] Methotrexate,  N-[4[[(2,4-diamino-6-pteridinyl)
methyl|methylamino]benzoyl]-L-glutamic acid, is commer-
cially available as methotrexate sodium. Methotrexate exhib-
its cell phase effects specifically at S-phase by inhibiting
DNA synthesis, repair and/or replication through the inhibi-
tion of dyhydrofolic acid reductase which is required for
synthesis of purine nucleotides and thymidylate. Methotrex-
ate is indicated as a single agent or in combination with other
chemotherapy agents in the treatment of choriocarcinoma,
meningeal leukemia, non-Hodgkin’s lymphoma, and carci-
nomas of the breast, head, neck, ovary, and bladder. Myelo-
suppression (leucopenia, thrombocytopenia, and anemia)
and mucositis are expected side effect of methotrexate admin-
istration.

[0472] Camptothecins, including, camptothecin and camp-
tothecin derivatives, are available or under development as
Topoisomerase [ inhibitors. Camptothecins cytotoxic activity
is believed to be related to its Topoisomerase 1 inhibitory
activity. Examples of camptothecins include, but are not lim-
ited to irinotecan, topotecan, and the various optical forms of
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7-(4-methylpiperazino-methylene)-10,11-ethylenedioxy-
20-camptothecin described below.

[0473] Irinotecan HCI, (4S)-4,11-diethyl-4-hydroxy-9-
[(4-piperidinopiperidino) carbonyloxy]-1H-pyrano[3',4',6,7]
indolizino[1,2-b]quinoline-3,14(4H,12H)-dione hydrochlo-
ride, is commercially available as the injectable solution
CAMPTOSAR®.

[0474] Irinotecan is a derivative of camptothecin which
binds, along with its active metabolite SN-38, to the topoi-
somerase [-DNA complex. It is believed that cytotoxicity
occurs as a result of irreparable double strand breaks caused
by interaction of the topoisomerase [:DNA:irintecan or
SN-38 ternary complex with replication enzymes. Irinotecan
is indicated for treatment of metastatic cancer of the colon or
rectum. The dose limiting side effects of irinotecan HCI are
myelosuppression, including neutropenia, and GI effects,
including diarrhea.

[0475] Topotecan HCI, (S)-10-[(dimethylamino)methyl]-
4-ethyl-4,9-dihydroxy-1H-pyrano[3',4',6,7]indolizino[ 1,2-
b]quinoline-3,14-(4H,12H)-dione monohydrochloride, is
commercially available as the injectable solution HYCAM-
TIN®. Topotecan is a derivative of camptothecin which binds
to the topoisomerase [-DNA complex and prevents religation
of'single strand breaks caused by Topoisomerase [ inresponse
to torsional strain of the DNA molecule. Topotecan is indi-
cated for second line treatment of metastatic carcinoma of the
ovary and small cell lung cancer. The dose limiting side effect
of topotecan HCI is myelosuppression, primarily neutrope-
nia.

[0476] Also of interest, is the camptothecin derivative of
Formula A following, including the racemic mixture (R,S)
form as well as the R and S enantiomers:

Z

Qm

known by the chemical name “7-(4-methylpiperazino-meth-
ylene)-10,11-ethylenedioxy-20(R,S)-camptothecin (racemic
mixture) or “7-(4-methylpiperazino-methylene)-10,11-eth-
ylenedioxy-20(R)-camptothecin (R enantiomer) or “7-(4-
methylpiperazino-methylene)-10,11-ethylenedioxy-20(S)-
camptothecin (S enantiomer). Such compound as well as
related compounds are described, including methods of mak-
ing,in U.S. Pat. Nos. 6,063,923, 5,342,947, 5,559,235, 5,491,
237 and pending U.S. patent application Ser. No. 08/977,217
filed Nov. 24, 1997.

[0477] Hormones and hormonal analogues are useful com-
pounds for treating cancers in which there is a relationship
between the hormone(s) and growth and/or lack of growth of
the cancer. Examples of hormones and hormonal analogues
useful in cancer treatment include, but are not limited to,
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adrenocorticosteroids such as prednisone and prednisolone
which are useful in the treatment of malignant lymphoma and
acute leukemia in children; aminoglutethimide and other aro-
matase inhibitors such as anastrozole, letrazole, vorazole, and
exemestane useful in the treatment of adrenocortical carci-
noma and hormone dependent breast carcinoma containing
estrogen receptors; progestrins such as megestrol acetate use-
ful in the treatment of hormone dependent breast cancer and
endometrial carcinoma; estrogens, androgens, and anti-an-
drogens such as flutamide, nilutamide, bicalutamide, cypro-
terone acetate and So-reductases such as finasteride and
dutasteride, useful in the treatment of prostatic carcinoma and
benign prostatic hypertrophy; anti-estrogens such as tamox-
ifen, toremifene, raloxifene, droloxifene, iodoxyfene, as well
as selective estrogen receptor modulators (SERMS) such as
those described in U.S. Pat. Nos. 5,681,835, 5,877,219, and
6,207,716, useful in the treatment of hormone dependent
breast carcinoma and other susceptible cancers; and gonadot-
ropin-releasing hormone (GnRH) and analogues thereof
which stimulate the release of leutinizing hormone (LLH) and/
or follicle stimulating hormone (FSH) for the treatment of
prostatic carcinoma, for instance, LHRH agonists and anta-
gagonists such as goserelin acetate and luprolide.

[0478] Signal transduction pathway inhibitors are those
inhibitors, which block or inhibit a chemical process which
evokes an intracellular change. As used herein this change is
cell proliferation or differentiation. Signal tranduction inhibi-
tors useful in the present invention include inhibitors of
receptor tyrosine kinases, non-receptor tyrosine Kkinases,
SH2/SH3 domain blockers, serine/threonine kinases, phos-
photidylinositol-3 kinases, myo-inositol signaling, and Ras
oncogenes.

[0479] Several protein tyrosine kinases catalyse the phos-
phorylation of specific tyrosyl residues in various proteins
involved in the regulation of cell growth. Such protein
tyrosine kinases can be broadly classified as receptor or non-
receptor kinases.

[0480] Receptor tyrosine kinases are transmembrane pro-
teins having an extracellular ligand binding domain, a trans-
membrane domain, and a tyrosine kinase domain. Receptor
tyrosine kinases are involved in the regulation of cell growth
and are generally termed growth factor receptors. Inappropri-
ate or uncontrolled activation of many of these kinases, i.e.
aberrant kinase growth factor receptor activity, for example
by over-expression or mutation, has been shown to result in
uncontrolled cell growth. Accordingly, the aberrant activity
of such kinases has been linked to malignant tissue growth.
Consequently, inhibitors of such kinases could provide can-
cer treatment methods. Growth factor receptors include, for
example, epidermal growth factor receptor (EGFr), platelet
derived growth factor receptor (PDGFr), erbB2, erbB4, vas-
cular endothelial growth factor receptor (VEGFr), tyrosine
kinase with immunoglobulin-like and epidermal growth fac-
tor homology domains (TIE-2), insulin growth factor-I
(IGFI) receptor, macrophage colony stimulating factor
(cfms), BTK, ckit, cmet, fibroblast growth factor (FGF)
receptors, Trkreceptors (TrkA, TrkB, and TrkC), ephrin (eph)
receptors, and the RET protooncogene. Several inhibitors of
growth receptors are under development and include ligand
antagonists, antibodies, tyrosine kinase inhibitors and anti-
sense oligonucleotides. Growth factor receptors and agents
that inhibit growth factor receptor function are described, for
instance, in Kath, John C., Exp. Opin. Ther. Patents (2000)
10(6):803-818; Shawver et al DDT Vol 2, No. 2 Feb. 1997;
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and Lofts, F. I. et al, “Growth factor receptors as targets”,
New Molecular Targets for Cancer Chemotherapy, ed. Work-
man, Paul and Kerr, David, CRC press 1994, London.
[0481] Tyrosinekinases, which are not growth factor recep-
tor kinases are termed non-receptor tyrosine kinases. Non-
receptor tyrosine kinases for use in the present invention,
which are targets or potential targets of anti-cancer drugs,
include cSre, Lck, Fyn, Yes, Jak, cAbl, FAK (Focal adhesion
kinase), Brutons tyrosine kinase, and Ber-Abl. Such non-
receptor kinases and agents which inhibit non-receptor
tyrosine kinase function are described in Sinh, S, and Corey,
S. J, (1999) Journal of Hematotherapy and Stem Cell
Research 8 (5): 465 80; and Bolen, J. B, Brugge, J. S., (1997)
Annual review of Immunology. 15: 371-404.

[0482] SH2/SH3 domain blockers are agents that disrupt
SH2 or SH3 domain binding in a variety of enzymes or
adaptor proteins including, PI3-K p85 subunit, Src family
kinases, adaptor molecules (She, Crk, Nck, Grb2) and Ras-
GAP. SH2/SH3 domains as targets for anti-cancer drugs are
discussed in Smithgall, T. E. (1995), Journal of Pharmaco-
logical and Toxicological Methods. 34(3) 125-32.

[0483] Suitably, the pharmaceutically active compounds of
the invention are used in combination with inhibitors of
Serine/Threonine Kinases including MAP kinase cascade
blockers which include blockers of Raf kinases (rafk), Mito-
gen or Extracellular Regulated Kinase (MEKs), and Extra-
cellular Regulated Kinases (ERKs); and Protein kinase C
family member blockers including blockers of PKCs (alpha,
beta, gamma, epsilon, mu, lambda, iota, zeta); IkB kinase
family (IKKa, IKKb), PKB family kinases, akt kinase family
members, PDK1 and TGF beta receptor kinases. Such Serine/
Threonine kinases and inhibitors thereof are described in
Yamamoto, T., Taya, S., Kaibuchi, K., (1999), Journal of
Biochemistry. 126 (5) 799-803; Brodt, P, Samani, A., and
Navab, R. (2000), Biochemical Pharmacology, 60. 1101-
1107; Massague, J., Weis-Garcia, F. (1996) Cancer Surveys.
27:41-64; Philip, P. A., and Harris, A. L. (1995), Cancer
Treatment and Research. 78: 3-27, Lackey, K. et al Bioor-
ganic and Medicinal Chemistry Letters, (10), 2000, 223-226;
U.S. Pat. No. 6,268,391, Pearce, L. R et al. Nature Reviews
Molecular Cell Biology (2010) 11, 9-22. and Martinez-la-
caci, L., et al, Int. J. Cancer (2000), 88(1), 44-52.

[0484] Suitably, the pharmaceutically active compounds of
the invention are used in combination with a MEK inhibitor.
Suitably,  N-{3-[3-cyclopropyl-5-(2-fluoro-4-iodo-pheny-
lamino)-6,8-dimethyl-2,4,7-trioxo-3,4,6,7-tetrahydro-2H-
pyrido[4,3-d]pyrimidin-1-yl]phenyl}acetamide, or a phar-
maceutically acceptable salt or solvate, suitably the dimethyl
sulfoxide solvate, thereof, which is disclosed and claimed in
International Application No. PCT/JP2005/011082, having
an International filing date of Jun. 10, 2005; International
Publication Number WO 2005/121142 and an International
Publication date of Dec. 22, 2005, the entire disclosure of
which is hereby incorporated by reference. N-{3-[3-cyclo-
propyl-5-(2-fluoro-4-iodo-phenylamino)-6,8-dimethyl-2.4,
7-triox0-3,4,6,7-tetrahydro-2H-pyrido[4,3-d]pyrimidin-1-
yl]phenyl }acetamide, can be prepared as described in United
States Patent Publication No. US 2006/0014768, Published
Jan. 19, 2006, the entire disclosure of which is hereby incor-
porated by reference.

[0485] Suitably, the pharmaceutically active compounds of
the invention are used in combination with a B-Raf inhibitor.
Suitably, N-{3-[5-(2-Amino-4-pyrimidinyl)-2-(1,1-dimeth-
ylethyl)-1,3-thiazol-4-y1]-2-fluorophenyl}-2,6-difluoroben-
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zenesulfonamide, or a pharmaceutically acceptable salt
thereof, which is disclosed and claimed, in International
Application No. PCT/US2009/042682, having an Interna-
tional filing date of May 4, 2009, the entire disclosure of
which is hereby incorporated by reference. N-{3-[5-(2-
Amino-4-pyrimidinyl)-2-(1,1-dimethylethyl)-1,3-thiazol-4-
yl]-2-fluorophenyl}-2,6-difluorobenzenesulfonamide can be
prepared as described in International Application No. PCT/
US2009/042682.

[0486] Suitably, the pharmaceutically active compounds of
the invention are used in combination with an Akt inhibitor.
Suitably, N-{(1S)-2-amino-1-[(3,4-difluorophenyl)methyl]
ethyl}-5-chloro-4-(4-chloro-1-methyl-1H-pyrazol-5-y1)-2-
furancarboxamide or a pharmaceutically acceptable salt
thereof, which is disclosed and claimed in International
Application No. PCT/US2008/053269, having an Interna-
tional filing date of Feb. 7, 2008; International Publication
Number WO 2008/098104 and an International Publication
date of Aug. 14, 2008, the entire disclosure of which is hereby
incorporated by reference. N-{(1S)-2-amino-1-[(3,4-difluo-
rophenyl)methyl]ethyl}-5-chloro-4-(4-chloro-1-methyl-1H-
pyrazol-5-yl)-2-furancarboxamide is the compound of
example 224 and can be prepared as described in Interna-
tional Application No. PCT/US2008/053269.

[0487] Suitably, the pharmaceutically active compounds of
the invention are used in combination with an Akt inhibitor.
Suitably, N-{(1S)-2-amino-1-[(3-flucrophenyl)methyl]
ethyl}-5-chloro-4-(4-chloro-1-methyl-1H-pyrazol-5-y1)-2-
thiophenecarboxamide or a pharmaceutically acceptable salt
thereof, which is disclosed and claimed in International
Application No. PCT/US2008/053269, having an Interna-
tional filing date of Feb. 7, 2008; International Publication
Number WO 2008/098104 and an International Publication
date of Aug. 14, 2008, the entire disclosure of which is hereby
incorporated by reference. N-{(1S)-2-amino-1-[(3-fluo-
rophenyl)methyl]ethyl}-5-chloro-4-(4-chloro-1-methyl-1H-
pyrazol-5-yl)-2-thiophenecarboxamide is the compound of
example and can be prepared as described in International
Application No. PCT/US2008/053269. Suitably, N-{(1S)-2-
amino-1-[(3-fluorophenyl)methyl]ethyl}-5-chloro-4-(4-
chloro-1-methyl-1H-pyrazol-5-y1)-2-thiophenecarboxamide
is in the form of a hydrochloride salt. The salt form can be
prepared by one of skill in the art from the description in
International Application No. PCT/US2010/022323, having
an International filing date of Jan. 28, 2010.

[0488] Combinations with drugs against other metabolic
targets, e.g. ATP citrate lyase (ACLY), hexokinase (HK),
pyruvate kinase M2 (PKM?2), pyruvate dehydrogenase kinase
1 (PDK1), fatty acid synthase (FASN), PI3Kf} and isocitrate
dehydrogenase 1 (IDH1), should also be eftective.

[0489] Inhibitors of Phosphotidylinositol-3 Kinase family
members including blockers of PI3-kinase, ATM, DNA-PK,
and Ku may also be useful in the present invention. Such
kinases are discussed in Abraham, R. T. (1996), Current
Opinion in Immunology. 8 (3) 412-8; Canman, C. E., Lim, D.
S. (1998), Oncogene 17 (25) 3301-3308; Jackson, S. P.
(1997), International Journal of Biochemistry and Cell Biol-
ogy. 29 (7):935-8; and Zhong, H. et al, Cancer res, (2000)
60(6), 1541-1545.

[0490] Also of interest in the present invention are Myo-
inositol signaling inhibitors such as phospholipase C blockers
and Myoinositol analogues. Such signal inhibitors are
described in Powis, G., and Kozikowski A., (1994) New
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Molecular Targets for Cancer Chemotherapy ed., Paul Work-
man and David Kerr, CRC press 1994, London.

[0491] Another group of signal transduction pathway
inhibitors are inhibitors of Ras Oncogene. Such inhibitors
include inhibitors of farnesyltransferase, geranyl-geranyl
transferase, and CAAX proteases as well as anti-sense oligo-
nucleotides, ribozymes and immunotherapy. Such inhibitors
have been shown to block ras activation in cells containing
wild type or mutant ras, thereby acting as antiproliferation
agents. Ras oncogene inhibition is discussed in Scharovsky,
O. G., Rozados, V. R., Gervasoni, S. I. Matar, P. (2000),
Journal of Biomedical Science. 7(4) 292-8; Ashby, M. N.
(1998), Current Opinion in Lipidology. 9 (2) 99 102; and
BioChim. Biophys. Acta, (19899) 1423(3):19-30.

[0492] As mentioned above, antibody antagonists to recep-
tor kinase ligand binding may also serve as signal transduc-
tion inhibitors. This group of signal transduction pathway
inhibitors includes the use of humanized antibodies to the
extracellular ligand binding domain of receptor tyrosine
kinases. For example Imclone C225 EGFR specific antibody
(see Green, M. C. et al, Monoclonal Antibody Therapy for
Solid Tumors, Cancer Treat. Rev., (2000), 26(4), 269-286);
Herceptin® erbB2 antibody (see Tyrosine Kinase Signalling
in Breast cancer:erbB Family Receptor Tyrosine Kniases,
Breast cancer Res., 2000, 2(3), 176-183); and 2CB VEGFR2
specific antibody (see Brekken, R. A. et al, Selective Inhibi-
tion of VEGFR2 Activity by a monoclonal Anti-VEGF anti-
body blocks tumor growth in mice, Cancer Res. (2000) 60,
5117-5124).

[0493] Non-receptor kinase angiogenesis inhibitors may
also be useful in the present invention. Inhibitors of angio-
genesis related VEGFR and TIE2 are discussed above in
regard to signal transduction inhibitors (both receptors are
receptor tyrosine kinases). Angiogenesis in general is linked
to erbB2/EGFR signaling since inhibitors of erbB2 and
EGFR have been shown to inhibit angiogenesis, primarily
VEGF expression. Accordingly, non-receptor tyrosine kinase
inhibitors may be used in combination with the compounds of
the present invention. For example, anti-VEGF antibodies,
which do not recognize VEGFR (the receptor tyrosine
kinase), but bind to the ligand; small molecule inhibitors of
integrin (alpha beta,) that will inhibit angiogenesis; endosta-
tin and angiostatin (non-RTK) may also prove useful in com-
bination with the disclosed compounds. (See Bruns C J et al
(2000), Cancer Res., 60: 2926-2935; Schreiber A B, Winkler
ME, and Derynck R. (1986), Science, 232: 1250-1253; Yen L
et al. (2000), Oncogene 19: 3460-3469).

[0494] Agents used in immunotherapeutic regimens may
also be useful in combination with the compounds of Formula
(D). There are a number of immunologic strategies to generate
an immune response. These strategies are generally in the
realm of tumor vaccinations. The efficacy of immunologic
approaches may be greatly enhanced through combined inhi-
bition of signaling pathways using a small molecule inhibitor.
Discussion of the immunologic/tumor vaccine approach
against erbB2/EGFR are found in Reilly R T et al. (2000),
Cancer Res. 60: 3569-3576; and Chen Y, Hu D, Eling D J,
Robbins J, and Kipps T J. (1998), Cancer Res. 58: 1965-1971.
[0495] Agents used in proapoptotic regimens (e.g., bel-2
antisense oligonucleotides) may also be used in the combi-
nation of the present invention. Members of the Bcl-2 family
of proteins block apoptosis. Upregulation of bcl-2 has there-
fore been linked to chemoresistance. Studies have shown that
the epidermal growth factor (EGF) stimulates anti-apoptotic
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members of the bel-2 family (i.e., mcl-1). Therefore, strate-
gies designed to downregulate the expression of bel-2 in
tumors have demonstrated clinical benefit and are now in
Phase II/III trials, namely Genta’s G3139 bcl-2 antisense
oligonucleotide. Such proapoptotic strategies using the anti-
sense oligonucleotide strategy for bcl-2 are discussed in
Water J S et al. (2000), J. Clin. Oncol. 18: 1812-1823; and
Kitada S et al. (1994), Antisense Res. Dev. 4: 71-79.

[0496] Cell cycle signalling inhibitors inhibit molecules
involved in the control of the cell cycle. A family of protein
kinases called cyclin dependent kinases (CDKs) and their
interaction with a family of proteins termed cyclins controls
progression through the eukaryotic cell cycle. The coordinate
activation and inactivation of different cyclin/CDK com-
plexes is necessary for normal progression through the cell
cycle. Several inhibitors of cell cycle signalling are under
development. For instance, examples of cyclin dependent
kinases, including CDK2, CDK4, and CDK6 and inhibitors
for the same are described in, for instance, Rosania et al, Exp.
Opin. Ther. Patents (2000) 10(2):215-230.

[0497] Further, p21WAF1/CIP1 has been described as a
potent and universal inhibitor of cyclin-dependent kinases
(Cdks) (Ball et al., Progress in Cell Cycle Res., 3: 125
(1997)). Compounds that are known to induce expression of
p21WAF1/CIP1 have been implicated in the suppression of
cell proliferation and as having tumor suppressing activity
(Richon et al., Proc. Nat. Acad. Sci. U.S.A. 97(18): 10014-
10019 (2000)), and are included as cell cycle signaling inhibi-
tors. Histone deacetylase (HDAC) inhibitors are implicated in
the transcriptional activation of p21 WAF1/CIP1 (Vigushin et
al., Anticancer Drugs, 13(1): 1-13 (January 2002)), and are
suitable cell cycle signaling inhibitors for use herein.
Examples of such HDAC inhibitors include:

1. Vorinostat, including pharmaceutically acceptable salts
thereof. Marks et al., Nature Biotechnology 25, 84 to 90
(2007); Stenger, Community Oncology 4, 384-386 (2007).
Vorinostat has the following chemical structure and name:

(€]
&
N \OH
H
(6]

-N-hydroxy-N'-phenyl-octanediamide.

2. Romidepsin, including pharmaceutically acceptable salts
thereof. Vinodhkumar et al., Biomedicine & Pharmaco-
therapy 62 (2008) 85-93. Romidepsin, has the following
chemical structure and name:
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-(18,4S,77.,10S,16E,21R)-7-ethylidene-4,21-di(propan-2-
y1)-2-oxa-12,13-dithia-5,8,20,23-tetrazabicyclo[8.7.6]tri-
cos-16-ene-3,6,9,19,22-pentone.

3. Panobinostat, including pharmaceutically acceptable salts
thereof. Drugs of the Future 32(4): 315-322 (2007).

Panobinostat, has the following chemical structure and name:

Tz

ZiT

=z

-(2E)-N-hydroxy-3-[4-({[2-(2-methyl-1H-indol-3-y1)ethyl]
amino } methyl)phenyljacrylamide.

4. Valproic acid, including pharmaceutically acceptable salts
thereof. Gottlicher, et al., EMBO J. 20(24): 6969-6978
(2001).

Valproic acid, has the following chemical structure and name:

CH;—CH,—CH, 0
\ V4
CH—C
CH;—CH,—CH, on

2-propylpentanoic acid.

5. Mocetinostat (MGCDO0103), including pharmaceutically
acceptable salts thereof. Balasubramanian et al., Cancer Let-
ters 280: 211-221 (2009). Mocetinostat, has the following
chemical structure and name:

/

N-(2-Aminophenyl)-4-[[(4-pyridin-3-ylpyrimidin-2-yl)
amino|methyl]benzamide.

[0498] Further examples of such HDAC inhibitors are
included in Bertrand European Journal of Medicinal Chem-
istry 45, (2010) 2095-2116, particularly the compounds of
table 3 therein as indicated below.



US 2013/0225524 Al Aug. 29, 2013
21
-continued
Hydroxamic acids
0 0 P 0 o
.,,”/H\ ~ g O\H N\/\/\)J\N/O\H
\N H 0 }ll
6, Scriptaid

1, Trichostatine A (TSA)

H O
N O
\H/\/\/\)‘\N/ Ny
O H

2, SAHA
O i
N H
HN)‘\/\/\/\'( ~o0”
(@]
(@] O

. Y

3, Tubacin
OH (0]
O
N H
N
|
H
4, LAQ824
(¢]
(0]
x N ONg
& h
\N
H

5, Sulfonamide

0
0
x N ONg
g 1
1™
o

0,

5\

Cyclic tetrapeptides

7, CBHA

O
\ /O\
M -
H
N
H

8, Oxamflatin

JYL

e}

O

9, FK228

0
H
N 0
HN NH
S
%?S/
—
Q) o ©



US 2013/0225524 Al

-continued
(@)
O
NH
(@]
(@]
NH N
(@)
10, Apicidin

Short chain carboxylic acids

\)ﬁ‘/OH
[0}

11, Valproic acid
OH

e}

12, Phenylbutyric acid

Benzamides

O
\ O)kN o H\N/H
N
O

13. MS-275
i
N H H
\[( NN
(@] N
(@]
14, Cl1-994

Keto derivatives

Aug. 29,2013
22

-continued

CF;

O
15, Trifluoromeéthyl cétone

H (€]

N ~
o] o]

16, alpha-cétoamide

s

[0499] Proteasome inhibitors are drugs that block the
action of proteasomes, cellular complexes that break down
proteins, like the p53 protein. Several proteasome inhibitors
are marketed or are being studied in the treatment of cancer.
Suitable proteasome inhibitors for use herein include:

[0500] 1. Bortezomib (Velcade®), including pharmaceuti-
cally acceptable salts thereof. Adams J, Kauftman M (2004),
Cancer Invest 22 (2): 304-11.

[0501] Bortezomib has the following chemical structure
and name.

/_\
\_ 7/
i

[(1R)-3-methyl-1-({(2S)-3-phenyl-2-[(pyrazin-2-
ylcarbonyl)amino]propanoyl}amino)butyl]boronic
acid

[0502] 2. Disulfuram, including pharmaceutically accept-
able salts thereof. Bouma et al. (1998). J. Antimicrob.
Chemother. 42 (6): 817-20. Disulfuram has the following
chemical structure and name.

CH;

S r

JJ\ S N cH

me”” SN s \ﬂ/ ~ 7
P ;

H;C
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1,1',1",1""[disulfanediylbis(carbonothioylnitrilo)]
tetraethane

[0503] 3. Epigallocatechin gallate (EGCG), including
pharmaceutically acceptable salts thereof. Williamson et al.,
(December 2006), The Journal of Allergy and Clinical Immu-
nology 118 (6): 1369-74.

Epigallocatechin gallate has the following chemical structure
and name.

OH

OH

OH

OH

OH

OH

[(2R,3R)-5,7-dihydroxy-2-(3,4,5-trihydroxyphenyl)
chroman-3-yl]3,4,5-trihydroxybenzoate

[0504] 4. Salinosporamide A, including pharmaceutically
acceptable salts thereof. Feling et at., (2003), Angew. Chem.
Int. Ed. Engl. 42 (3): 355-7.

Salinosporamide A has the following chemical structure and
name.

(4R,58)-4-(2-chloroethyl)-1-((1S)-cyclohex-2-enyl
(hydroxy)methyl)-5-methyl-6-oxa-2-azabicyclo3.2.
Oheptane-3,7-dione

[0505] Inhibitors of cancer metabolism—Many tumor cells
show a markedly different metabolism from that of normal
tissues. For example, the rate of glycolysis, the metabolic
process that converts glucose to pyruvate, is increased, and
the pyruvate generated is reduced to lactate, rather than being
further oxidized in the mitochondria via the tricarboxylic acid
(TCA) cycle. This effect is often seen even under aerobic
conditions and is known as the Warburg Effect.

[0506] Lactate dehydrogenase A (LDH-A), an isoform of
lactate dehydrogenase expressed in muscle cells, plays a piv-
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otal role in tumor cell metabolism by performing the reduc-
tion of pyruvate to lactate, which can then be exported out of
the cell. The enzyme has been shown to be upregulated in
many tumor types. The alteration of glucose metabolism
described in the Warburg effect is critical for growth and
proliferation of cancer cells and knocking down LDH-A
using RNA-i has been shown to lead to a reduction in cell
proliferation and tumor growth in xenograft models.

[0507] D. A. Tennant et. al., Nature Reviews, 2010, 267.
[0508] P. Leder, et. al., Cancer Cell, 2006, 9, 425.
[0509] Inhibitors of cancer metabolism, including other

inhibitors of LDH-A, are suitable for use in combination with
the compounds of this invention.

[0510] Inone embodiment, the cancer treatment method of
the claimed invention includes the co-administration a com-
pound of Formula (I) and/or a pharmaceutically acceptable
salt thereof and at least one anti-neoplastic agent, such as one
selected from the group consisting of anti-microtubule
agents, platinum coordination complexes, alkylating agents,
antibiotic agents, topoisomerase I inhibitors, antimetabo-
lites, topoisomerase I inhibitors, hormones and hormonal
analogues, signal transduction pathway inhibitors, non-re-
ceptor tyrosine kinase angiogenesis inhibitors, immunothera-
peutic agents, proapoptotic agents, and cell cycle signaling
inhibitors.

Compositions

[0511] The pharmaceutically active compounds within the
scope of this invention are useful as lactate dehydrogenase A
inhibitors in mammals, particularly humans, in need thereof.
[0512] The present invention therefore provides a method
oftreating cancer and other conditions requiring lactate dehy-
drogenase A inhibition, which comprises administering an
effective amount of a compound of Formula (I) or a pharma-
ceutically acceptable salt thereof. The compounds of Formula
(D) also provide for a method of treating the above indicated
disease states because of their demonstrated ability to act as
lactate dehydrogenase A inhibitors. The drug may be admin-
istered to a patient in need thereof by any conventional route
of administration, including, but not limited to, intravenous,

intramuscular, oral, subcutaneous, intradermal, and
parenteral.
[0513] The pharmaceutically active compounds of the

present invention are incorporated into convenient dosage
forms such as capsules, tablets, or injectable preparations.
Solid or liquid pharmaceutical carriers are employed. Solid
carriers include, starch, lactose, calcium sulfate dihydrate,
terra alba, sucrose, talc, gelatin, agar, pectin, acacia, magne-
sium stearate, and stearic acid. Liquid carriers include syrup,
peanut oil, olive oil, saline, and water. Similarly, the carrier or
diluent may include any prolonged release material, such as
glyceryl monostearate or glyceryl distearate, alone or with a
wax. The amount of solid carrier varies widely but, prefer-
ably, will be from about 25 mg to about 1 g per dosage unit.
When a liquid carrier is used, the preparation will be in the
form of a syrup, elixir, emulsion, soft gelatin capsule, sterile
injectable liquid such as an ampoule, or an aqueous or non-
aqueous liquid suspension.

[0514] The pharmaceutical preparations are made follow-
ing conventional techniques of a pharmaceutical chemist
involving mixing, granulating, and compressing, when nec-
essary, for tablet forms, or mixing, filling and dissolving the
ingredients, as appropriate, to give the desired oral or
parenteral products.
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[0515] Doses of the presently invented pharmaceutically
active compounds in a pharmaceutical dosage unit as
described above will be an efficacious, nontoxic quantity
preferably selected from the range of 0.001-100 mg/kg of
active compound, preferably 0.001-50 mg/kg. When treating
a human patient in need of a lactate dehydrogenase A inhibi-
tor, the selected dose is administered preferably from 1-6
times daily, orally or parenterally. Preferred forms of
parenteral administration include topically, rectally, transder-
mally, by injection and continuously by infusion. Oral dosage
units for human administration preferably contain from 0.05
to 3500 mg of active compound. Oral administration, which
uses lower dosages, is preferred. Parenteral administration, at
high dosages, however, also can be used when safe and con-
venient for the patient.

[0516] Optimal dosages to be administered may be readily
determined by those skilled in the art, and will vary with the
particular lactate dehydrogenase A inhibitor in use, the
strength of the preparation, the mode of administration, and
the advancement of the disease condition. Additional factors
depending on the particular patient being treated will result in
a need to adjust dosages, including patient age, weight, diet,
and time of administration.

[0517] The method of this invention of inducing lactate
dehydrogenase A inhibitory activity in mammals, including
humans, comprises administering to a subject in need of such
activity an effective lactate dehydrogenase A inhibiting
amount of a pharmaceutically active compound of the present
invention.

[0518] The invention also provides for the use of a com-
pound of Formula (I) or a pharmaceutically acceptable salt
thereof in the manufacture of a medicament for use as a
lactate dehydrogenase A inhibitor.

[0519] The invention also provides for the use of a com-
pound of Formula (I) or a pharmaceutically acceptable salt
thereofin the manufacture of a medicament for use in therapy.

[0520] The invention also provides for the use of a com-
pound of Formula (I) or a pharmaceutically acceptable salt
thereofin the manufacture of a medicament for use in treating
cancet.

[0521] The invention also provides for a pharmaceutical
composition for use as a lactate dehydrogenase A inhibitor
which comprises a compound of Formula (I) or a pharmaceu-
tically acceptable salt thereof and a pharmaceutically accept-
able carrier.

[0522] The invention also provides for a pharmaceutical
composition for use in the treatment of cancer which com-
prises a compound of Formula (I) or a pharmaceutically
acceptable salt thereof and a pharmaceutically acceptable
carrier.

[0523] Inaddition, the pharmaceutically active compounds
of the present invention can be co-administered with further
active ingredients, such as other compounds known to treat
cancer, or compounds known to have utility when used in
combination with a lactate dehydrogenase A inhibitor.

[0524] Without further elaboration, it is believed that one
skilled in the art can, using the preceding description, utilize
the present invention to its fullest extent. The following
Examples are, therefore, to be construed as merely illustrative
and not a limitation of the scope of the present invention in
any way.
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EXAMPLES

[0525] The following examples illustrate the invention.
These examples are not intended to limit the scope of the
present invention, but rather to provide guidance to the skilled
artisan to prepare and use the compounds, compositions, and
methods of the present invention.

[0526] While particular embodiments of the present inven-
tion are described, the skilled artisan will appreciate that
various changes and modifications can be made without
departing from the spirit and scope of the invention.

[0527] When a chemical intermediate is used in multiple
examples, one method of preparation of the intermediate is
described. It is understood that, regardless of the description,
analogous methods of preparing the chemical intermediate
may have been used where the intermediate is utilized in other
examples.

Experimental
Example 1
[0528]

O, OH
NH (€]
A NIL
Z

» )
)\ Z
\O N

5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl1]-4-quinolinyl }amino)-3-biphenylcar-
boxylic acid

a) 7-bromo-4-chloro-3-quinolinecarboxamide

[0529] A mixture of 7-bromo-4-hydroxy-3-quinolinecar-
boxylic acid (3 g, 11.19 mmol) in phosphorus oxychloride
(10 mL, 107 mmol) was heated under reflux overnight, then
cooled and azeotroped twice with toluene (25 ml). The
brown oil was dissolved in tetrahydrofuran (25 mL) then
added dropwise to a cold (ice) solution of 30% aqueous
ammonia (50 mL, 2311 mmol). After stirring for 2 h, the solid
was filtered and washed with water then a little diethyl ether
to afford the title compound (2.93 g, 10.26 mmol, 92%) as an
off white solid. MS (ES+) m/e 285 [M+H]".

b) 7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-chloro-3-
quinolinecarboxamide

[0530] To a suspension of 7-bromo-4-chloro-3-quinolin-
ecarboxamide (1000 mg, 3.50 mmol), [2,4-bis(methyloxy)-
5-pyrimidinyl]boronic acid (773 mg, 4.20 mmol) and potas-
sium carbonate (968 mg, 7.00 mmol) in 1,4-dioxane (18 mL.)
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and water (6.00 mL) was added tetrakis(triphenylphosphine)
palladium(0) (202 mg, 0.175 mmol). The mixture was kept
stirring at 75° C. overnight. After cooling, the reaction was
diluted with water. The precipitate was collected, washed
with water, methanol and acetone, and dried under reduced
pressure to afford the title compound (1025 mg, 2.97 mmol,
85% vield) as a brown solid. "H NMR (400 MHz, DMSO-d6)
dppm 8.90 (s, 1H), 8.64 (s, 1H), 8.33 (d, J=8.8 Hz, 1H), 8.31
(d, I=1.5 Hz, 1H), 8.23 (br. s., 1H), 8.03 (dd, J=8.7, 1.6 Hz,
1H), 7.98 (br. 5., 1H), 4.01 (s, 3H), 3.99 (s, 3H).
¢) S-amino-3-biphenylcarboxylic acid

[0531] To a suspension of 3-amino-5-bromobenzoic acid
(600 mg, 2.78 mmol), phenylboronic acid (677 mg, 5.55
mmol) and potassium carbonate (768 mg, 5.55 mmol) in
1,4-dioxane (12 mL) and water (4.00 ml.) was added tetrakis
(triphenylphosphine)palladium(0) (160 mg, 0.139 mmol).
The mixture was heated to 100° C. overnight. After cooling,
the mixture was diluted with water, acidified with 6N HCl and
extracted with ethyl acetate. The organic layer was dried over
MgSO,, filtered and concentrated under reduced pressure.
The precipitate was collected and washed with methylene
chloride and ether to afford 5-amino-3-biphenylcarboxylic
acid (310 mg, 1.454 mmol, 52.3% yield) as an off white solid.
'H NMR (400 MHz, DMSO-d6) & ppm 12.72 (br. s., 1H),
7.58 (d, J=1.5 Hz, 1H), 7.56 (s, 1H), 7.45 (t, J=7.6 Hz, 2H),
7.31-7.39 (m, 2H), 7.17-7.20 (m, 1H), 7.04 (t, I=2.0 Hz, 1H),
547 (br. s., 2H).

d) 5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-3-biphenylcar-
boxylic acid
[0532] To a suspension of 7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-chloro-3-quinolinecarboxamide (60 mg, 0.174
mmol) in acetic acid (10 mL) was added 5-amino-3-biphe-
nylcarboxylic acid (37.1 mg, 0.174 mmol). The reaction mix-
ture was stirred at room temperature overnight and was puri-
fied through preparative HPLC (YMC 75x30 mm column,
0.1% TFA in water and 0.1% TFA in acetonitrile) to afford

5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrimidi-
nyl]-4-quinolinyl }amino)-3-biphenylcarboxylic acid (35
mg, 0.055 mmol, 31.6% yield) as a yellow solid. ‘H NMR
(400 MHz, DMSO-d6) 6 ppm 13.30 (br. s., 1H), 11.55 (br. s.,
1H), 8.98 (s, 1H), 8.66 (s, 1H), 8.35(d, J=9.1 Hz, 1H), 8.26 (d,
J=1.5Hz,2H), 8.06 (s, 1H), 7.92 (dd, J=9.0, 1.6 Hz, 1H), 7.82
(s, 1H), 7.78 (s, 1H), 7.68-7.76 (m, 3H), 7.45-7.52 (m, 2H),
7.38-7.44 (m, 1H), 4.01 (s, 3H), 3.99 (s, 3H).

Example 2
[0533]
@) OH
HO.
NH O
O
AN NIL
Y 77
V
\O N O
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5-({3-(aminocarbonyl)-7-[2,6-bis(methyloxy)-3-
pyridinyl]-4-quinolinyl }amino)-1,3-benzenedicar-
boxylic acid, trifluoroacetate salt

a) dimethyl 5-({3-(aminocarbonyl)-7-[2,6-bis(me-
thyloxy)-3-pyridinyl]-4-quinolinyl }amino)-1,3-ben-
zenedicarboxylate
[0534] A solution of dimethyl 5-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]amino }-1,3-benzenedicarboxylate (ex-
ample 4a, 280 mg, 0.611 mmol), [2,6-dimethoxy)-3-pyridi-
nyl]boronic acid (335 mg, 1.833 mmol), potassium carbonate
(253 mg, 1.833 mmol), and tetrakis(triphenylphosphine)pal-
ladium(0) (31.8 mg, 0.027 mmol) in 1,4-dioxane (3 ml) and
water (1.000 ml) was heated to 120° C. for 20 min. in a
Biotage Initiator® microwave synthesizer. Upon cooling, the
reaction mixture was filtered to obtain a green solid, which
contained a mixture of di-acid compound and di-ester (118
mg). This mixture was directly taken to the next step for
hydrolysis of both the esters. The filtrate was diluted with
water and extracted with ethyl acetate twice. The combined
organic portions were dried (MgSO,) and concentrated. Fol-
lowing purification via flash column chromatography (0.1%
triethylamine, 10% methanol in dichloromethane), the
desired fractions were concentrated and the residue triturated
in ethyl ether to obtain the title compound (0.150 g, 48%) as
ayellow solid. "H NMR (400 MHz, DMSO-d,) ppm 10.00 (s,
1H), 8.95 (s, 1H), 8.12-8.23 (m, 2H), 8.03-8.07 (m, 1H), 7.99
(d, I=8.3 Hz, 1H), 7.94 (d, J=8.8 Hz, 1H), 7.68-7.76 (m, 3H),
7.50-7.62 (m, 1H), 6.55 (d, I=8.1 Hz, 1H), 3.96 (s, 3H), 3.94

(s, 3H), 3.84 (s, 6H).

b) 5-({3-(aminocarbonyl)-7-[2,6-bis(methyloxy)-3-
pyridinyl]-4-quinolinyl }amino)-1,3-benzenedicar-
boxylic acid
[0535] To a suspension of dimethyl 5-({3-(aminocarbo-

nyl)-7-[2,6-bis(methyloxy)-3-pyridinyl]-4-
quinolinyl}amino)-1,3-benzenedicarboxylate (150 mg,
0.290 mmol) in ethanol (2.0 mL) was added 1IN aqueous
sodium hydroxide (3 ml, 2.308 mmol). After stirring 2 h at
ambient temperature, the reaction mixture was concentrated
to an aqueous residue, which was then neutralized with 6N
aqueous hydrochloric acid. The resulting solution was puri-
fied using Reverse Phase HPL.C (ODS column 0.1 TFA in
acetonitrile and water) to obtain the title compound (0.030 g,
17%) as a yellow solid. "H NMR (400 MHz, DMSO-d,) ppm
8.94 (s, 1H), 8.12-8.29 (m, 4H), 7.98 (d, I=8.3 Hz, 1H),
7.78-7.93 (m, 3H), 7.66 (br. s., 1H), 6.59 (d, J=8.1 Hz, 1H),
3.98 (s, 3H), 3.95 (s, 3H).

Example 3
[0536]
(€]

OH

NH
SO,NH,
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Z
N7 N
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3-({3-(aminosulfonyl)-7-[2,4-bis(methyloxy)-5-pyri-
midinyl]-4-quinolinyl }amino)-5-cyclopentylbenzoic
acid, trifluoroacetate salt

a) 7-[2,4-bis(methyloxy)-5-pyrimidinyl]|-4-chloro-3-
quinolinesulfonamide

[0537] A mixture of 7-bromo-4-chloro-3-quinoline-
sulfonamide (example 52b, 0.500 g, 1.56 mmol), [2,4-bis
(methyloxy)-5-pyrimidinyl]boronic acid (0.343 g, 1.87
mmol), potassium carbonate (0.516 g, 3.73 mmol), tetrakis
(triphenylphosphine)palladium(0) (0.090 g, 0.078 mmol),
1,4-dioxane (8 ml.) and water (2 mL) was stirred at 80° C.
under nitrogen for 2.5 h, then cooled. Water (20 mL) was
added and the mixture stirred 10 min. The solid was filtered
off, washed with water and dried to give the title compound
(0.429 g, 73%) as a cream solid. 'H NMR (400 MHz, DMSO-
dg) ppm 4.00 (s, 3H) 4.03 (s, 3H) 8.04 (s, 2H) 8.12 (dd,
J=8.84,1.77 Hz, 1H) 8.38 (d, J=1.52 Hz, 1H) 8.47 (d, J=9.09
Hz, 1H) 8.68 (s, 1H) 9.30 (s, 1H).

b) 3-({3-(aminosulfonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-cyclopentylben-
zoic acid, trifluoroacetate salt

[0538] 3-amino-5-cyclopentylbenzoic acid (example 53b,
26.9 mg, 0.131 mmol) was added to a stirred solution of
7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-chloro-3-quino-
linesulfonamide (example, 50 mg, 0.131 mmol) in acetic acid
(2 mL) at rt. The reaction was stirred for 24 h, then the
precipitate was filtered, washed with acetic acid, and dried in
vacuo. Purification by reverse-phase HPLC (10-50% aceto-
nitrile/water w/0.1% TFA) afforded the title compound (27
mg, 0.041 mmol, 31.0% yield) as a yellow solid. ‘H NMR
(DMSO-dy) d: 9.14 (s, 1H), 8.59 (s, 1H), 8.25 (s, 1H), 7.94
(br.s., 2H),7.52-7.72 (m, 3H), 7.34 (s, 1H), 7.18 (s, 1H), 3.98
(s, 3H), 3.97 (s, 3H), 2.91-3.08 (m, 1H), 1.99 (d, I=7.6 Hz,
2H), 1.55-1.77 (m, 4H), 1.35-1.55 (m, 2H). MS (ES+) m/e
550 [M+H]".

Example 4
[0539]
O, OH
HO.
NH (€]
(6]
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5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quivinolinyl}amino)-1,3-benzenedi-
carboxylic acid

a) dimethyl 5-{[3-(aminocarbonyl)-7-bromo-4-
quinolinyl]amino }-1,3-benzenedicarboxylate

[0540] A mixture of 7-bromo-4-chloro-3-quinolinecar-
boxamide (example 1a, 3.0 g, 10.51 mmol) and dimethyl-5-
aminoisophthalate (2.198 g, 10.51 mmol) in ethanol (10 mL)
and acetic acid (1 mL) was heated to 80° C. overnight in an oil
bath. Upon cooling, a solid precipitated out and was filtered,
then washed with ethyl ether and dried to obtain the title
compound (4.00 g, 83%) as a pale yellow solid. MS (ES+)
m/e 458/460 [M+H]*.

b) 5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl}amino)-1,3-benzenedicar-
boxylic acid

[0541] A solution of dimethyl 5-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]amino }-1,3-benzenedicarboxylate (200
mg, 0.436 mmol), 2,4-dimethoxypyrimidine-5-boronic acid
(241 mg, 1.309 mmol), potassium carbonate (181 mg, 1.309
mmol), and tetrakis(triphenylphosphine)palladium(0) (22.69
mg, 0.020 mmol) in 1,4-dioxane (2.0 ml) and water (0.667
ml) was heated to 100° C. for min. in a Biotage Initiator®
microwave synthesizer. Upon cooling, the reaction mixture
was diluted with water, extracted with ethyl acetate dried
using magnesium sulfate and concentrated in vacuo. The
residue was purified via flash column chromatography
(0-100% ethyl acetate in hexanes, then 10% methanol in ethyl
acetate). Sodium hydroxide (1N aq solution) (2 ml, 2.000
mmol) was added to a slurry of the obtained solid (75% by
LC-MS) as a slurry in ethanol (5 ml). After stirring for 2 h at
ambient temperature, the reaction was concentrated to an aq
residue, which was neutralized with 6N aqueous hydrochloric
acid. The resulting precipitate was filtered, washed with
water, and purified using Reverse Phase HPLC (0.1% TFA in
acetonitrile and water) to obtain the title compound (0.009 g,
3%) as an off white solid. 'H NMR (400 MHz, DMSO-dy)
ppm 13.38 (br. s., 2H), 11.09 (br. s., 1H), 8.94 (s, 1H), 8.66 (s,
1H), 8.23-8.35 (m, 3H), 8.20 (br. s., 1H), 7.85-7.98 (m, 3H),
7.66 (br. s., 1H), 4.02 (s, 3H), 3.99 (s, 3H).

Example 5
[0542]
@) OH
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5-{[3-(aminocarbonyl)-7-(3,5-dimethyl-1H-pyrazol-
4-y1)-4-quinolinyl]amino}-1,3-benzenedicarboxylic
acid

a) dimethyl 5-{[3-(aminocarbony1)-7-(3,5-dimethyl-
1H-pyrazol-4-y1)-4-quinolinyl]Jamino }-1,3-benzene-
dicarboxylate

[0543] A solution of dimethyl 5-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]Jamino }-1,3-benzenedicarboxylate (ex-
ample 4a, 1.2 g, 2.62 mmol), 3,5-dimethyl-1H-pyrazol-4-
boronic acid (1.745 g, 7.86 mmol), potassium carbonate
(1.086 g, 7.86 mmol), and tetrakis(triphenylphosphine)palla-
dium(0) (0.136 g, 0.118 mmol) in 1,4-dioxane (2.0 ml) and
water (0.667 ml) was heated to 100° C. for 20 min. in a
Biotage Initiator® microwave synthesizer. Upon cooling, the
reaction mixture was diluted with water and extracted with
ethyl acetate twice. The combined organic portions were
dried (MgSO,) and concentrated. Following purification via
flash column chromatography (10% methanol in dichlo-
romethane), the desired fractions were concentrated and the
residue triturated in ethyl ether to obtain the title compound
(0.370 g,30%) as a yellow solid. MS (ES+) m/e 474 [M+H]".

b) 5-{[3-(aminocarbonyl)-7-(3,5-dimethyl-1H-pyra-
zol-4-yl)-4-quinolinyl]amino } -1,3-benzenedicar-
boxylic acid

[0544] To a suspension of dimethyl 5-{[3-(aminocarbo-
nyl)-7-(3,5-dimethyl-1H-pyrazol-4-y1)-4-quinolinyl]

amino }-1,3-benzenedicarboxylate (370 mg, 0.781 mmol) in
methanol (3 mL) was added 1N aqueous sodium hydroxide (3
ml, 3.00 mmol). After stirring overnight at ambient tempera-
ture, the reaction mixture was concentrated to an aqueous
residue, which was then neutralized with 6N aqueous hydro-
chloric acid. The resulting precipitate was filtered, washed
with water, and dried in vacuo to obtain the title compound
(200 mg, 57%) as a yellow solid. ‘H NMR (400 MHz,
DMSO-dy) ppm 11.22 (br. s., 1H), 9.16 (s, 1H), 8.44 (br. 5.,
1H), 8.31-8.41 (m, 2H), 8.16 (s, 1H), 8.07 (s, 2H), 7.84 (br. 5.,
1H), 7.79 (d, J=8.8 Hz, 1H), 2.50 (s, 6H).

Example 6
[0545]
(6] OH
NH (€]
= NH,
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\O N/

Aug. 29,2013
27

3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinoliny }amino)benzoic acid

a) ethyl 3-{[3-(aminocarbonyl)-7-bromo-4-quinoli-
nyl]amino }benzoate

[0546] A mixture of 7-bromo-4-chloro-3-quinolinecar-
boxamide (example 1a, 2.08 g, 7.28 mmol) and ethyl 3-ami-
nobenzoate (1.203 g, 7.28 mmol) in 1,4-dioxane (10 mL.) was
heated to 110° C. for 2 h in an oil bath. Upon cooling, a solid
precipitated out and it was filtered, then washed with ethyl
ether and dried to obtain the title compound (2.53 g, 84%) as
a pale yellow solid. "H NMR (400 MHz, DMSO-d,) ppm
11.58 (br.s., 1H), 8.99 (s, 1H), 8.26 (d,J=1.8 Hz, 2H), 8.15 (d,
J=9.1 Hz, 1H), 7.83 (s, 1H), 7.81 (s, 2H), 7.72 (s, 1H), 7.50-
7.55 (m, 1H), 7.44-7.50 (m, 1H), 4.32 (9, J=7.1 Hz, 2H), 1.31
(t, J=7.1 Hz, 3H).

b) ethyl 3-({3-(aminocarbonyl)-7-[2,4-bis(methy-
loxy)-5-pyrimidinyl]-4-quinolinyl}amino)benzoate

[0547] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]amino }benzoate (200 mg, 0.483 mmol),
2,4-dimethoxy-pyrimidine-5-boronic acid (266 mg, 1.448
mmol), potassium carbonate (200 mg, 1.448 mmol), and tet-
rakis(triphenylphosphine)palladium(0) (40 mg, 0.035 mmol)
in 1,4-dioxane (2.0 ml) and water (0.667 ml) was heated to
100° C. for 20 min. in a Biotage Initiator® microwave syn-
thesizer. Upon cooling, the reaction mixture was diluted with
water, extracted with ethyl acetate dried using magnesium
sulfate and concentrated in vacuo. The residue was purified
via flash column chromatography (10% methanol in dichlo-
romethane). The fractions containing the product were con-
centrated and triturated with ethyl ether to obtain the title
compound ethyl 3-({3-(aminocarbonyl)-7-[2,4-bis(methy-
loxy)-5-pyrimidinyl]-4-quinolinyl }amino)benzoate (150
mg, 0.317 mmol, 65.6% yield) as a yellow solid. 'H NMR
(400 MHz, DMSO-dy) ppm 10.33 (s, 1H), 8.99 (s, 1H), 8.42
(s, 1H),8.24 (br. s., 1H), 8.11(d, J=1.8 Hz, 1H), 7.81 (d, J=8.8
Hz, 1H),7.68 (br.s., 1H),7.52-7.61 (m, 3H), 7.38 (t, 1H), 7.19
(dd, J=7.8, 1.8 Hz, 1H), 4.27 (q, J=7.1 Hz, 2H), 3.90 (s, 3H),
3.45 (s, 3H), 1.28 (t, I=7.1 Hz, 3H).

¢) 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)benzoic acid

[0548] To a suspension of ethyl 3-({3-(aminocarbonyl)-7-
[2,4-bis(methyloxy)-5-pyrimidinyl1]-4-quinolinyl }amino)
benzoate (70 mg, 0.148 mmol) in ethanol (1.0 mL) was added
IN aqueous sodium hydroxide (1 ml, 1.273 mmol). After
stirring overnight at ambient temperature, the reaction was
concentrated to an aq residue and quenched with 6N aqueous
hydrochloric acid.

[0549] The resulting precipitate was filtered, washed with
water, and dried in vacuo to obtained the title compound
(0.033 g, 50%) as a yellow solid. '"H NMR (400 MHz,
DMSO-d,) ppm 10.63 (s, 1H), 9.04 (s, 1H), 8.54 (s, 1H), 8.38
(br.s., 1H), 8.13 (s, 1H), 7.69-7.82 (m, 2H), 7.59 (d, J=7.6 Hz,
1H), 7.53 (dd, J=9.0, 1.1 Hz, 1H), 7.50 (s, 1H), 7.28 (t, I=7.8
Hz, 1H), 7.08 (d, J=7.6 Hz, 1H), 3.96 (s, 3H), 3.95 (s, 3H).
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Example 7
[0550]

OH

NH,

5-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino}-1,3-benzenedicarboxy-
lic acid

a) 5-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino}-1,3-benzenedicarboxy-
lic acid

[0551] To a suspension of 4-chloro-7-(3,5-dimethyl-4-
isoxazolyl)-3-quinolinecarboxamide (example 86a, 120 mg,
0.398 mmol) in acetic acid (10 mL) was added 5-amino-1,3-
benzenedicarboxylic acid (144 mg, 0.795 mmol). The reac-
tion mixture was stirred at 100° C. for 2 hours. After cooling,
the reaction was quenched with water. The precipitate was
collected, washed with water, acetone and dried to afford
5-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isoxazolyl)-4-
quinolinyl]amino}-1,3-benzenedicarboxylic acid (114 mg,
0.255 mmol, 64.2% yield) as a yellow solid. "H NMR (400
MHz, DMSO-d6) d ppm 13.38 (br. s., 1H), 11.76 (br. s., 1H),
9.01 (s, 1H), 8.52 (d, J=8.8 Hz, 1H), 8.34 (s, 1H), 8.28 (s,
1H),8.18 (d, J=1.5 Hz, 1H), 8.05 (d, J=1.3 Hz, 1H), 7.81 (dd,
J=8.8, 1.8 Hz, 1H), 7.69 (s, 1H), 2.55 (s, 3H), 2.36 (s, 3H).

Example 8
[0552]
O OH
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3-({3-(aminocarbonyl)-7-[2,6-bis(methyloxy)-3-
pyridinyl]-4-quinolinyl }amino)benzoic acid

a) ethyl 3-({3-(aminocarbonyl)-7-[2,6-bis(methy-
loxy)-3-pyridinyl]-4-quinolinyl }amino)benzoate

[0553] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]amino }benzoate (example 6a, 115 mg,
0.278 mmol), [2,6-bis(methyloxy)-3-pyridinyl|boronic acid
(152 mg, 0.833 mmol), potassium carbonate (115 mg, 0.833
mmol), and tetrakis(triphenylphosphine)palladium(0) (16.04
mg, 0.014 mmol) in 1,4-dioxane (2.0 ml) and water (0.667
ml) was heated to 120° C. for 20 min. in a Biotage Initiator®
microwave synthesizer. Upon cooling, the reaction mixture
was diluted with water (2 ml) and then extracted using ethyl
acetate twice. The organic portion was dried over magnesium
sulfate, filtered and concentrated. Following purification
using flash chromatography (10-100% ethyl acetate in hex-
anes) the desired fractions were concentrated under reduced
pressure. The obtained solid was triturated in ethyl ether to
obtain the title compound (0.060 g, 46%) as an off white solid.
'"H NMR (400 MHz, DMSO-d,) ppm 10.35 (s, 1H), 8.99 (s,
1H), 8.24 (br.s., 1H), 8.13 (br. 5., 1H), 7.90 (d, J=8.1 Hz, 1H),
7.80 (d, J=8.6 Hz, 1H), 7.49-7.70 (m, 4H), 7.38 (t, J=8.8 Hz,
1H), 7.10-7.25 (m, 1H), 6.53 (d, J=8.1 Hz, 1H), 4.27 (9, I=7.1
Hz, 2H), 3.95 (s, 3H), 3.93 (s, 3H), 1.27 (1, J=7.1 Hz, 3H).

b) 3-({3-(aminocarbonyl)-7-[2,6-bis(methyloxy)-3-
pyridinyl]-4-quinolinyl }amino)benzoic acid

[0554] To a suspension of ethyl 3-({3-(aminocarbonyl)-7-
[2,6-bis(methyloxy)-3-pyridinyl]-4-quinolinyl}amino)ben-
zoate (42 mg, 0.089 mmol) in ethanol (1.0 mL.) was added 1N
aqueous sodium hydroxide (1 ml, 1.000 mmol). After stirring
3 h atambient temperature, the reaction mixture was concen-
trated to an aqueous residue, which was then neutralized with
6N aqueous hydrochloric acid. The resulting precipitate was
filtered, washed with water, and dried in vacuo to obtain the
title compound as an orange solid. "H NMR (400 MHz,
DMSO-dg) ppm 11.75 (br. s., 1H), 9.05 (s, 1H), 8.40 (br. s.,
1H), 8.33 (d,J=1.3 Hz, 1H), 8.08 (d,J=9.1 Hz, 1H), 7.72-7.86
(m, 4H), 7.40-7.58 (m, 2H), 6.59 (s, 1H), 6.57 (s, 1H), 3.97 (s,
3H), 3.94 (s, 3H).

Example 9
[0555]

HO.

NH,
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3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-1H-pyrazol-
4-y1)-6-(methyloxy)-4-quinolinyl]amino }benzoic
acid

a) diethyl ({[3-chloro-4-(methyloxy)phenyl]
amino} methylidene)propanedioate

[0556] A mixture of was 3-chloro-4-methoxyaniline (9.46
g, 60.0 mmol), diethyl ethoxymethylenemalonate (13.0 g,
60.0 mmol) and ethanol (60 ml.) was stirred under reflux for
3 h, then cooled. The mixture was diluted with 50% aqueous
ethanol (100 mL). The solid was filtered off, washed with
50% aqueous ethanol and dried to give the title compound
(17.2 g, 87%) as a cream solid. "H NMR (400 MHz, DMSO-
dg) ppm 1.25 (t,J=7.07 Hz, 6H) 3.85 (s, 3H) 4.16 (br. 5., 4H)
7.16 (d, J=8.84 Hz, 1H) 7.35 (dd, J=8.84, 2.78 Hz, 1H) 7.59
(d, J=2.78 Hz, 1H) 8.29 (s, 1H) 10.63 (br. 5., 1H).

b) ethyl 7-chloro-4-hydroxy-6-(methyloxy)-3-quino-

linecarboxylate
[0557] Diphenyl ether (50 mL) was brought to reflux and
diethyl ({[3-chloro-4-(methyloxy)phenyl]

amino }methylidene)propanedioate (6.00 g, 18.3 mmol)
added portionwise. After the addition, the solution was
refluxed for 15 min, then cooled and diluted with ether (50
mL). The precipitate was filtered off, washed with ether and
dried to give the title compound (4.51 g, 87%) as a cream
solid. "H NMR (400 MHz, DMSO-d,) ppm 1.28 (t, 3H) 3.95
(s,3H)4.22 (q,1=7.24 Hz, 2H) 7.69 (s, 1H) 7.75 (s, 1H) 8.55
(s, 1H).

¢) 7-chloro-4-hydroxy-6-(methyloxy)-3-quinolin-
ecarboxylic acid

[0558] A mixture of ethyl 7-chloro-4-hydroxy-6-(methy-
loxy)-3-quinolinecarboxylate (4.50 g, 16.0 mmol), 1M aque-
ous sodium hydroxide (80 mL, 80 mmol) and ethanol was
stirred at 80° C. for 1 h, then cooled. The mixture was con-
centrated to half'its volume under reduced pressure and acidi-
fied to pH 1 with 1 M aqueous hydrochloric acid. The pre-
cipitate was filtered off, washed with water and dried to give
the title compound (4.13 g, 100%) as a cream solid. 'H NMR
(400 MHz, DMSO-d;) ppm 4.02 (s, 3H) 7.77 (s, 1H) 7.94 (s,
1H) 8.90 (s, 1H) 13.39 (br. s., 1H) 15.39 (s, 1H).

d)
4,7-dichloro-6-(methyloxy)-3-quinolinecarboxamide

[0559] A mixture of 7-chloro-4-hydroxy-6-(methyloxy)-3-
quinolinecarboxylic acid (2.14 g, 8.44 mmol) and thionyl
chloride (30 mL, 411 mmol) was heated under reflux for 2 h.
The starting material was sparingly soluble. Phosphorus oxy-
chloride (6.00 mL, 64.4 mmol) was added and the mixture
refluxed for 18 h, giving a pale yellow solution. The volatiles
were removed under reduced pressure and the residue azeo-
troped with toluene once. The crude acid chloride was slur-
ried in dioxane (50 mL) and cooled to 0° C. under nitrogen.
0.5 M ammonia in dioxane (169 m[., 84 mmol) was added and
the mixture stirred for 2 h while warming to room tempera-
ture. The solvent was removed under reduced pressure and
the residue slurried in water (150 mL). The solid was filtered
off, washed with water and dried to give the title compound
(1.93 g, 84%) as a cream solid. 'H NMR (400 MHz, DMSO-
des) ppm 4.09 (s, 3H) 7.64 (s, 1H) 7.97 (br. s., 1H) 8.20 (br. 5.,
1H) 8.26 (s, 1H) 8.76 (s, 1H).
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) methyl 3-{[3-(aminocarbonyl)-7-chloro-6-(methy-
loxy)-4-quinolinyl]amino }benzoate

[0560] A mixture of 4,7-dichloro-6-(methyloxy)-3-quino-
linecarboxamide (1.43 g, 5.27 mmol), methyl 3-aminoben-
zoate (1.04 g, 6.88 mmol) and acetic acid (20 mL.) was heated
at 50° C. for 1 h. On cooling to room temperature, a precipi-
tate separated and was filtered off, washed with acetic acid
and dried to give the title compound (1.93 g, 95%) as a yellow
solid. "H NMR (400 MHz, DMSO-d,) ppm 3.86 (s, 3H) 3.87
(s,3H) 7.47-7.63 (m, 3H) 7.79-7.85 (m, 2H) 7.91 (s, 1H) 8.14
(s, 1H) 8.20 (s, 1H) 8.87 (s, 1H) 11.31 (br. 5., 1H).

) methyl 3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-
1H-pyrazol-4-y1)-6-(methyloxy)-4-quinolinyl]
amino}benzoate
[0561] A mixture of methyl 3-{[3-(aminocarbonyl)-7-
chloro-6-(methyloxy)-4-quinolinyl]amino } benzoate (0.154
g, 0.400 mmol), 3,5-dimethylpyrazole-4-boronic acid pina-
col ester (0.178 g, 0.800 mmol), bis(tri-t-butylphosphine)
palladium(0) (0.020 g, 0.040 mmol) and potassium carbonate
(0.166 g, 3.00 mmol) in 1,4-dioxane (2 mL) and water (0.6
ml) was stirred at 120° C. in a microwave synthesiser for 0.5
h, then cooled and diluted with water (20 mL). The precipitate
was filtered off, washed with water and dried, then chromato-
graphed (silica gel, 2-10% methanol/dichloromethane) to
give the title compound (0.063 g, 35%) as a yellow powder.
'"HNMR (400 MHz, DMSO-d,) ppm 2.09 (br. s., 6H) 3.54 (s,
3H)3.81(s,3H)7.21 (s, 1H)7.22-7.26 (m, 1H) 7.41 (t,J=7.83
Hz, 1H) 7.51-7.63 (m, 3H) 7.69 (s, 1H) 8.13 (br. s., 1H) 8.84

(s, 1H) 10.09 (s, 1H) 12.34 (br. 5., 1H).

) 3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-1H-pyra-
zo0l-4-y1)-6-(methyloxy)-4-quinolinyl]amino }benzoic
acid
[0562] 1M aqueous sodium hydroxide (1.20 mL, 1.20
mmol) was added to a solution of methyl 3-{[3-(aminocar-
bonyl)-7-(3,5-dimethyl-1H-pyrazol-4-y1)-6-(methyloxy)-4-
quinolinyl]amino}benzoate (0.052 g, 0.117 mmol) in ethanol
(3 mL) and the mixture stirred at room temperature for 18 h,
then diluted with water (20 mL). The pH was adjusted to 2

with 1M aqueous hydrochloric acid.

[0563] The solvent was removed under reduced pressure
and the residue triturated with water. The solid was filtered
off, washed with a small amount of water and dried to give the
title compound (0.034 g, 68%) as a pale yellow solid. 'H
NMR (400 MHz, DMSO-d;) ppm 2.13 (s, 6H) 3.72 (s, 3H)
7.51-7.61 (m, 2H) 7.66 (br. s., 1H) 7.74 (s, 1H) 7.80-7.93 (m,
3H)8.19 (br. s., 1H) 8.88 (s, 1H) 11.54 (br. 5., 1H) 14.87 (br.
s., 1H).

Example 10
[0564]
O OH
NH O
x NH,
N/
]
AN
N
H
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3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-1H-pyrazol-
4-yl)-4-quinolinyl]amino } benzoic acid, dihydrochlo-
ride salt

[0565] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]Jamino }benzoate (example 6a, 137 mg,
0.331 mmol), (3,5-dimethyl-1H-pyrazol-4-yl)boronic acid
pinacol ester (220 mg, 0.992 mmol), potassium carbonate
(137 mg, 0.992 mmol), and tetrakis(triphenylphosphine)pal-
ladium(0) (17.20 mg, 0.015 mmol) in 1,4-dioxane (3 ml) and
water (1.000 ml) was heated to 120° C. for 20 min. in a
Biotage Initiator® microwave synthesizer. Upon cooling, the
reaction mixture was concentrated in vacuo, diluted with
ethanol (3 ml) and then treated with sodium hydroxide (1M aq
solution) (2 ml, 2.000 mmol). Following stirring overnight at
room temperature, the ethanol was removed in vacuo, the
residue diluted with water and extracted using ethyl acetate.
The aqueous portion was then adjusted to pH~4 using IN
hydrochloric acid. The resulting solid was filtered and dried
in vacuo to obtain the title compound (0.111 g, 71%) as a
yellow solid. "H NMR (400 MHz, DMSO-d,) ppm 12.75 (br.
s., 1H), 10.51 (br. s., 1H), 9.00 (s, 1H), 8.26 (br. s., 1H),
7.77-7.89 (m, 2H), 7.68 (br. s., 1H), 7.59 (d, J=7.6 Hz, 1H),
7.52 (br. s., 1H), 7.35-7.44 (m, 2H), 7.24 (dd, J=8.1, 1.5 Hz,
1H), 2.28 (s, 6H).

Example 11
[0566]
O O
HO OH
NH O O
N N OH
H
/ N
N
\
N
H

5-{[3-({[(3-carboxyphenyl)methyl]amino } carbonyl)-
7-(3,5-dimethyl-1H-pyrazol-4-yl)-4-quinolinyl]
amino}-1,3-benzenedicarboxylic acid

a) 4-({3,5-bis[(methyloxy)carbonyl]phenyl }amino)-
7-bromo-3-quinolinecarboxylic acid

[0567] A 50 mL flask was charged with ethyl 7-bromo-4-
chloro-3-quinolinecarboxylate (A. C. Barrios Sosa et. al.,
Bioorganic & Medicinal Chemistry Letters, 2004, 14(9),
2155-2158; 500 mg, 1.590 mmol) and sodium hydroxide
(0.262 mL,, 1.574 mmol) in ethanol (12 mL). Stirring for 1
hour at 50° C. a white precipitate formed. The reaction was
then concentrated under vacuum, and dimethyl 5-amino-1,3-
benzenedicarboxylate (166 mg, 0.795 mmol) and acetic acid
(10 mL) were added. The reaction was heated to 60° C. for 2
h, and the observed precipitate filtered to give 4-({3,5-bis
[(methyloxy)carbonyl|phenyl}amino)-7-bromo-3-quinolin-

ecarboxylic acid (278 mg, 0.605 mmol, 38.1% yield) as a pale
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yellow solid. "H NMR (DMSO-d,): 9.09 (s, 1H), 8.22 (d,
J=2.0Hz, 1H), 8.10-8.16 (m, 1H), 7.83-7.91 (m, 1H), 7.81 (d,
J=1.3 Hz, 2H), 7.63 (dd, J=9.0, 1.9 Hz, 1H), 3.86 (s, 6H).

b) dimethyl 5-[(7-bromo-3-{[({3-[(methyloxy)carbo-
nyl|phenyl } methyl)amino]carbonyl}-4-quinolinyl)
amino]-1,3-benzenedicarboxylate
[0568] Benzotriazol-1-yloxy-trispyrrolidinophosphonium
hexafluorophosphate (469 mg, 0.901 mmol) was added to a
stirred  solution of  4-({3,5-bis[(methyloxy)carbonyl]
phenyl}amino)-7-bromo-3-quinolinecarboxylic acid (276
mg, 0.601 mmol), methyl 3-aminomethyl benzoate (133 mg,
0.661 mmol), and triethylamine (0.335 mL, 2.404 mmol) in
dichloromethane (3 mL) at room temperature, and the mix-
ture stirred for overnight. A white precipitate formed, which
was filtered and washed with dichloromethane to give dim-
ethyl 5-[(7-bromo-3-{[({3-[(methyloxy)carbonyl]

phenyl} methyl)amino]carbonyl }-4-quinolinyl)amino]-1,3-
benzenedicarboxylate (258 mg, 0.425 mmol, 70.8% yield).
'H NMR (400 MHz, DMSO-dy) ppm 3.84 (s, 9H) 4.11 (d,
J=5.56 Hz, 2H) 7.30-7.43 (m, 2H) 7.70 (s, 2H) 7.72-7.82 (m,
2H)7.91 (s, 1H) 8.22 (s, 1H) 8.27 (d, J=8.84 Hz, 1H) 8.85 (s,
1H) 9.23 (br. s., 1H) 9.77 (s, 1H).

¢) 5-{[3-({[(3-carboxyphenyl)methyl]

amino }carbonyl-7-(3,5-dimethyl- 1H-pyrazol-4-yl)-

4-quinolinyl]amino}-1,3-benzenedicarboxylic acid
[0569] Dimethyl 5-[(7-bromo-3-{[({3-[(methyloxy)carbo-
nyl|phenyl} methyl)amino]carbonyl}-4-quinolinyl)amino] -
1,3-benzenedicarboxylate (258 mg, 0.425 mmol), 3,5-dim-
ethyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-
pyrazole (189 mg, 0.851 mmol), tetrakis
(triphenylphosphine)palladium(0) (24.58 mg, 0.021 mmol),
and potassium carbonate (118 mg, 0.851 mmol) in 1,4-diox-
ane (2 mL)/water (0.5 mL)) were added to a sealed microwave
tube and heated at 120° C. for 30 minutes. Reaction was
concentrated under reduced pressure, dissolved in methanol
(3 mL), and 6N sodium hydroxide (0.213 mL, 1.276 mmol)
was added. The mixture was stirred at 60° C. for 2 hours.
Purification by HPLC (20-70% acetonitrile/water w/0.1%
TFA) afforded 5-{[3-({[(3-carboxyphenyl)methyl]
amino }carbonyl)-7-(3,5-dimethyl-1H-pyrazol-4-y1)-4-
quinolinyl]amino}-1,3-benzenedicarboxylic acid (35 mg,
0.060 mmol, 14.19% yield) as a white solid. "H NMR (400
MHz, METHANOL-d4) ppm 2.68 (s, 6H) 4.15 (s, 2H) 6.37
(s, 1H) 7.41-7.54 (m, 2H) 7.81 (dd, J=8.84, 1.52 Hz, 1H)
7.87-8.01 (m, 4H) 8.17(d, J=1.26 Hz, 2H) 8.49 (d, J=8.59 Hz,
1H) 8.58 (s, 1H) 8.81 (s, 1H).

Example 12
[0570]

HO (0]

NH,
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3-{[3-(aminocarbonyl)-6-(methyloxy)-7-(4-pyridi-
nyl)-4-quinolinyl]amino }benzoic acid

a) methyl 3-{[3-(aminocarbonyl)-6-(methyloxy)-7-
(4-pyridinyl)-4-quinolinyl]amino }benzoate

[0571] A mixture of methyl 3-{[3-(aminocarbonyl)-7-
chloro-6-(methyloxy)-4-quinolinyl]amino }benzoate ~ (ex-
ample 9e, 0.154 g, 0.400 mmol), 4-pyridineboronic acid
(0.098 g, 0.800 mmol), bis(tri-t-butylphosphine)palladium
(0) (0.020 g, 0.040 mmol) and potassium carbonate (0.166 g,
3.00 mmol) in 1,4-dioxane (2 mL) and water (0.6 mL) was
stirred at 120° C. in a microwave synthesiser for 0.5 h, then
cooled to room temperature and chromatographed (silica gel,
3-10% methanol/dichloromethane) to give the title com-
pound (0.098 g, 57%) as a yellow solid. "H NMR (400 MHz,
DMSO-d,) ppm 3.59 (s, 3H) 3.83 (s, 3H) 7.18-7.25 (m, 1H)
7.32 (s, 1H) 7.42 (t,J=7.96 Hz, 1H) 7.56-7.63 (m, 3H) 7.63-
7.66 (m, 2H) 7.98 (s, 1H) 8.17 (br. s., 1H) 8.63-8.69 (m, 2H)
8.87 (s, 1H) 10.10 (s, 1H).

b) 3-{[3-(aminocarbonyl)-6-(methyloxy)-7-(4-py-
ridinyl)-4-quinolinyl]amino }benzoic acid

[0572] 1M aqueous sodium hydroxide (2.00 mL, 2.00
mmol) was added to a solution of methyl 3-{[3-(aminocar-
bonyl)-6-(methyloxy)-7-(4-pyridinyl)-4-quinolinyl]

amino }benzoate (0.080 g, 0.187 mmol) in ethanol (5 mL) and
the mixture stirred at room temperature for 18 h, then diluted
with water (30 mL). The pH was adjusted to 2 with 1M
aqueous hydrochloric acid and the solvent removed under
reduced pressure. The residue was triturated with water (3
ml) and the solid filtered off and dried to give the title com-
pound (0.050 g, 65%) as a pale yellow solid. "H NMR (400
MHz, DMSO-d;) ppm 3.81 (s, 3H) 7.53-7.61 (m, 2H) 7.66 (s,
1H) 7.83-7.88 (m, 1H) 7.89 (s, 1H) 7.96-8.03 (m, 3H) 8.20 (s,
1H)8.25 (br.s., 1H) 8.88-8.94 (m, 3H) 11.67 (br.s., 1H) 13.18
(br. s., 1H).

Example 13
[0573]

OH

OH

3-[({[4-[(3-carboxyphenyl)amino]-7-(3,5-dimethyl-
4-isoxazolyl)-3-quinolinyl]carbonyl }amino)methyl]
benzoic acid

a) ethyl 7-(3,5-dimethyl-4-isoxazolyl)-4-hydroxy-3-
quinolinecarboxylate

[0574] ethyl 7-bromo-4-hydroxy-3-quinolinecarboxylate
(2.43 g, 8.21 mmol), (3,5-dimethyl-4-isoxazolyl)boronic
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acid (1.735 g, 12.31 mmol), tetrakis(triphenylphosphine)pal-
ladium(0) (0.474 g, 0.410 mmol), and potassium carbonate
(1.701 g, 12.31 mmol) in 1,4-dioxane (15 mL)/water (5.00
ml.) were added to a round bottom flask and heated to reflux.
After 1 hour the initial solids dissolved to give a clear, dark
solution. LCMS analysis confirmed complete product forma-
tion. The flask was removed from the heat, and a cream
colored precipitate was observed to crash out upon cooling.
15 mL of water were then added and a thick precipitate
formed. The precipitate was filtered and washed with water,
ether and ethanol to give ethyl 7-(3,5-dimethyl-4-isoxazolyl)-
4-hydroxy-3-quinolinecarboxylate (1.72 g, 5.51 mmol,
67.1% yield) as a cream solid. 'H NMR (DMSO-d,): 8.56-8.
66 (m, 1H), 8.22 (d,J=8.3Hz, 1H), 7.63 (s, 1H),7.36-7.51 (m,
1H), 4.12-4.34 (m, 2H), 2.48 (s, 3H), 2.30 (s, 3H), 1.17-1.42
(m, 3H).

b) 4-chloro-7-(3,5-dimethyl-4-isoxazolyl)-3-quinoli-
necarboxylic acid

[0575] A 50 mL flask was charged with ethyl 7-(3,5-dim-
ethyl-4-isoxazolyl)-4-hydroxy-3-quinolinecarboxylate (1.72
g, 5.51 mmol) and neat thionyl chloride (10 ml, 137 mmol).
The reaction was stirred at reflux (80° C.) for 4 h. The solution
was then concentrated under reduced pressure, and coevapo-
rated with toluene. A slurry was made using diethyl ether
under sonication, and the precipitate filtered. The powder was
dissolved in ethanol (12 mL), and sodium hydroxide (1.836
ml, 11.01 mmol) was added. After stirring for 1 hourat 50°C.,
anadditional 5 mL of ethanol was then added, followed by the
addition of 50 mL diethyl ether. The mixture was cooled at 4°
C. overnight, and the white precipitate filtered to give crude
4-chloro-7-(3,5-dimethyl-4-isoxazolyl)-3-quinolinecar-
boxylic acid (1.198 g, 3.96 mmol, 71.9% yield). The material
was taken directly to the next step without any further puri-
fication or analysis.

¢) 7-(3,5-dimethyl-4-isoxazolyl)-4-({3-[(ethyloxy)
carbonyl|phenyl }amino)-3-quinolinecarboxylic acid

[0576] A 50 mL flask was charged with 4-chloro-7-(3,5-
dimethyl-4-isoxazolyl)-3-quinolinecarboxylic acid (1.198 g,
3.96 mmol) and ethyl 3-aminobenzoate (0.850 g, 5.14 mmol)
in acetic acid (20 mL). The reaction was stirred at 60° C. for
1 hour. The solvent was concentrated and ethanol added to
make a slurry. The precipitate was filtered then dried to give
7-(3,5-dimethyl-4-isoxazolyl)-4-({3-[(ethyloxy)carbonyl]

phenyl}amino)-3-quinolinecarboxylic acid (1.34 g, 3.11
mmol, 78% yield) as tan crystals. MS (ES+) m/e 432 [M+H]*.

d) methyl 3-[({[7-(3,5-dimethyl-4-isoxazolyl)-4-({3-
[(ethyloxy)carbonyl|phenyl }amino)-3-quinolinyl]
carbonyl }amino)methyl]benzoate

[0577] Benzotriazol-1-yloxy-trispyrrolidinophosphonium
hexafluorophosphate (181 mg, 0.348 mmol) was added to a
stirred solution of 7-(3,5-dimethyl-4-isoxazolyl)-4-({3-
[(ethyloxy)carbonyl]phenyl }amino)-3-quinolinecarboxylic
acid (100 mg, 0.232 mmol), 3-aminomethylbenzoic acid
methyl ester hydrochloride (48.9 mg, 0.243 mmol), and tri-
ethylamine (0.097 mL., 0.695 mmol) in dichloromethane (2
ml) at room temperature, and the mixture stirred for 2 h. The
solution was filtered and purified by HPLC (10-80% Aceto-
nitrile/water with 0.1% TFA) to give methyl 3-[({[7-(3,5-
dimethyl-4-isoxazolyl)-4-({3-[(ethyloxy)carbonyl]
phenyl}amino)-3-quinolinyl]carbonyl}amino)methyl]



US 2013/0225524 Al

benzoate (164 mg, 0.283 mmol, 122% yield) as yellow solid.
'H NMR (METHANOL-d,): 8.78-8.90 (m, 1H), 8.45 (d,
J=8.8 Hz, 1H),7.96 (d, J=1.5 Hz, 3H), 7.93 (d, J=1.3 Hz, 2H),
7.76 (dd,J=9.0,1.6 Hz, 1H), 7.42-7.61 (m, 4H), 4.33-4.48 (m,
2H), 4.12-4.24 (m, 2H), 3.91-3.99 (m, 3H), 2.56 (s, 3H), 2.39
(s, 3H), 1.33-1.47 (m, 3H).

e) 3-[({[4-[ (3-carboxyphenyl)amino]-7-(3,5-dim-
ethyl-4-isoxazolyl)-3-quinolinyl]carbonyl }amino)
methyl]benzoic acid

[0578] 6M sodium hydroxide (0.142 m[., 0.850 mmol) was
added to a stirred solution of methyl 3-[({[7-(3,5-dimethyl-
4-isoxazolyl)-4-({3-[(ethyloxy)carbonyl]phenyl}amino)-3-
quinolinyl]carbonyl}amino)methyl]benzoate (164 mg, 0.283
mmol) in ethanol (1 mL) and the mixture stirred at 60° C. for
1 hour. HPLC purification (5-70% acetonitrile/water with
0.1% TFA 10 min gradient) afforded 3-[({[4-[ (3-carboxyphe-
nyl)amino]-7-(3,5-dimethyl-4-isoxazolyl)-3-quinolinyl |
carbonyl}amino)methyl]benzoic acid (60 mg, 0.112 mmol,
39.5% yield) as a white solid. "H NMR (400 MHz, METHA-
NOL-d4) ppm 2.38 (s, 3H) 2.55 (s, 3H) 4.21 (s, 2H) 7.46 (d,
J=7.58 Hz, 1H) 7.51 (s, 1H) 7.55-7.62 (m, 2H) 7.72 (dd,
J=8.84, 1.26 Hz, 1H) 7.91-8.04 (m, 5H) 8.41 (d, J=9.09 Hz,
1H) 8.81-8.90 (m, 1H).

Example 14
[0579]
O OH
NH O
AN NIL
% N
'
\
/N

3-{[3-(aminocarbonyl)-7-(1,3,5-trimethyl-1H-pyra-
z0l1-4-yl)-4-quinolinyl]amino } benzoic acid

a) 4,7-dichloro-3-quinolinecarboxamide

[0580] A mixture of 7-chloro-4-hydroxy-3-quinolinecar-
boxylic acid (3.00 g, 13.4 mmol) and phosphorus oxychloride
(20.0 mL, 215 mmol) was stirred at a gentle reflux for 2 h,
then cooled. The excess phosphorus oxychloride was
removed under reduced pressure and the solid residue azeo-
troped twice with toluene, then slurried in dioxane (60 mL).
Ammonia was bubbled through the mixture while cooling in
ice until the gas evolved showed pH 8. The mixture was
stirred at room temperature for 0.25 h, then diluted with ether
(60 mL) and filtered. The solid was washed with ether, water
and dried to give the title compound (1.87 g, 58%) as a light
brown solid. *"H NMR (400 MHz, DMSO-d,) ppm 7.88 (dd,
J=8.97,2.15 Hz, 1H) 8.02 (br. s., 1H) 8.20-8.26 (m, 2H) 8.33
(d, J=9.09 Hz, 1H) 8.93 (s, 1H).
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b) ethyl 3-{[3-(aminocarbony1)-7-chloro-4-quinoli-
nyl]amino } benzoate

[0581] A mixture of crude 4,7-dichloro-3-quinolinecar-
boxamide (1.70 g, 7.05 mmol) and ethyl 3-aminobenzoate
(1.165 g, 7.05 mmol) in acetic acid (15 mL) was heated
thermally to 50° C. for 0.5 h. Upon cooling, the reaction
mixture was diluted in water as a solid precipitated out. This
solid was filtered, then washed with more water and dried in
vacuo to obtain the title compound (2.75 g, 89%) as a cream
solid. 'HNMR (400 MHz, DMSO-d,) ppm 11.69 (br. s., 1H),
9.01 (s, 1H), 8.19-8.31 (m, 2H), 8.14 (d, I=1.5 Hz, 1H),
7.79-7.89 (m, 2H), 7.65-7.75 (m, 2H), 7.42-7.58 (m, 2H),
432 (q, J=7.1 Hz, 2H), 1.31 (t, J=7.1 Hz, 3H).

¢) ethyl 3-{[3-(aminocarbonyl)-7-(1,3,5-trimethyl-
1H-pyrazol-4-y1)-4-quinolinyl Jamino }benzoate

[0582] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
chloro-4-quinolinyl]amino }benzoate (155 mg, 0.419 mmol),
1,3,5-trimethyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-y1)-1H-pyrazole (297 mg, 1.257 mmol), potassium carbon-
ate (174 mg, 1.257 mmol), and tetrakis(triphenylphosphine)
palladium(0) (21.80 mg, 0.019 mmol) in 1,4-dioxane (2.0 ml)
and water (0.667 ml) was heated to 120° C. for 20 min. in a
Biotage Initiator® microwave synthesizer. Upon cooling, the
reaction mixture was diluted with water, extracted with ethyl
acetate twice, dried (MgSO,,) and concentrated in vacuo. The
residue was purified via flash column chromatography (10%
methanol in dichloromethane) to obtain the title compound as
an amber oil, which was slurried into ethyl ether to obtain the
title compound (0.086 g, 46%) as an off white solid. MS
(ES+) m/e 444 [M+H]*.

d) 3-{[3-(aminocarbonyl)-7-(1,3,5-trimethyl-1H-
pyrazol-4-yl)-4-quinolinyl]amino }benzoic acid
[0583] To a suspension of ethyl 3-{[3-(aminocarbonyl)-7-

(1,3,5-trimethyl-1H-pyrazol-4-yl)-4-quinoliny]]
amino}benzoate (73 mg, 0.165 mmol) in ethanol (2.0 mL)
was added 1IN aqueous sodium hydroxide (2 ml, 2.000
mmol). After stirring 3 h at ambient temperature, the reaction
was concentrated to an aqueous residue, then neutralized with
1N aqueous hydrochloric acid. The resulting precipitate was
filtered, washed with water, and dried in vacuo to obtain
3-{[3-(aminocarbony1)-7-(1,3,5-trimethyl-1H-pyrazol-4-
y1)-4-quinolinyl]amino}benzoic acid (43 mg, 0.104 mmol,
62.9% vield) as a light yellow solid. '"H NMR (400 MHz,
DMSO-dg) ppm 11.87 (br. s., 1H), 8.98 (s, 1H), 8.26 (br. 5.,
1H), 8.13 (d, J=9.1 Hz, 1H), 7.83-7.91 (m, 3H), 7.78 (br. s.,
1H), 7.60 (dd,J=9.1, 1.6 Hz, 1H), 7.56 (d,J=5.3 Hz, 1H), 3.75
(s, 3H), 2.33 (s, 3H), 2.23 (s, 3H).

Example 15
[0584]

e}

OH
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3-({7-(3,5-dimethyl-4-isoxazolyl)-3-[ ({[3-(trifluo-
romethyl)phenyl]methyl}amino)carbonyl]-4-
quinolinyl }amino)benzoic acid

a) ethyl 3-({7-(3,5-dimethyl-4-isoxazolyl)-3-[({[3-
(triftuoromethyl)phenyl]methyl}amino)carbonyl]-4-
quinolinyl}amino)benzoate

[0585] Benzotriazol-1-yloxy-trispyrrolidinophosphonium
hexafluorophosphate (133 mg, 0.255 mmol) was added to a
stirred solution of 7-(3,5-dimethyl-4-isoxazolyl)-4-({3-
[(ethyloxy)carbonyl|phenyl }amino)-3-quinolinecarboxylic
acid (example 13c, 100 mg, 0.232 mmol), 3-(trifluoromethyl)
benzylamine (0.033 ml., 0.232 mmol), and triethylamine
(0.097 mL, 0.695 mmol) in dichloromethane (2 mL) at room
temperature, and the mixture stirred for 1 h. The solution was
filtered and purified by HPLC (10-80% Acetonitrile/water
with 0.1% TFA) to give ethyl 3-({7-(3,5-dimethyl-4-isox-
azolyl)-3-[({[3-(trifluoromethyl)phenyl|methyl}amino)car-
bonyl]-4-quinolinyl }amino)benzoate (117 mg, 0.199 mmol,
86% vield) as a pale yellow solid. "H NMR (METHANOL-
d,): 8.87 (s, 1H), 8.43 (d, J=8.8 Hz, 1H), 7.92-8.02 (m, 3H),
7.74(dd,J=9.0,1.6 Hz, 1H), 7.57-7.64 (m, 3H), 7.50-7.57 (m,
4H), 4.39 (q, 2H),4.23 (s, 2H), 2.56 (s, 3H), 2.38 (s, 3H), 1.40
(t, J=7.2 Hz, 3H).

b) 3-({7-(3,5-dimethyl-4-isoxazolyl)-3-[({[3-(trifluo-
romethyl)phenyl]methyl}amino)carbonyl]-4-
quinolinyl }amino)benzoic acid

[0586] 6M sodium hydroxide (0.066 mL., 0.398 mmol) was
added to a stirred solution of ethyl 3-({7-(3,5-dimethyl-4-
isoxazolyl)-3-[({[3-(trifluoromethyl)phenyl]methyl}amino)

carbonyl]-4-quinolinyl }amino)benzoate (117 mg, 0.199
mmol) in ethanol (1 mL) and the mixture stirred at 60° C. for
1 hour. HPLC purification (5-70% acetonitrile/water with
0.1% TFA @ 10 min gradient) afforded 3-({7-(3,5-dimethyl-
4-isoxazolyl)-3-[({[3-(trifluoromethyl)phenyl]

methyl }amino)carbonyl]-4-quinolinyl}amino)benzoic acid
(49 mg, 0.087 mmol, 44.0% yield) as a white solid. "H NMR
(METHANOL-d,,) 8.86 (s, 1H), 8.41 (d, J=8.8 Hz, 1H), 7.92-
8.07 (m, 3H), 7.73 (dd, J=9.0, 1.6 Hz, 1H), 7.49-7.67 (m, 6H),
4.24 (s, 2H), 3.28-3.35 (m, 2H), 2.55 (s, 3H), 2.38 (s, 3H).

Example 16
[0587]
O OH
NH O
I NH,
N/
]
\
N
H
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3-{[3-(aminocarbonyl)-7-(3-methyl-1H-pyrazol-4-
y1)-4-quinolinyl]amino}benzoic acid, dihydrochlo-
ride salt

[0588] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]amino }benzoate (example 6a, 135 mg,
0.326 mmol), (3-methyl-11H-pyrazol-4-yl)boronic acid
pinacol ester (203 mg, 0.978 mmol), potassium carbonate
(135 mg, 0.978 mmol), and tetrakis(triphenylphosphine)pal-
ladium(0) (16.95 mg, 0.015 mmol) in 1,4-dioxane (3 ml) and
water (1.000 ml) was heated to 120° C. for 20 min. in a
Biotage Initiator® microwave synthesizer. Upon cooling, the
reaction mixture was concentrated in vacuo, diluted with
ethanol (2 ml) and then treated with sodium hydroxide (1M aq
solution) (2 ml, 2.000 mmol). Following stirring overnight at
room temperature, the ethanol was removed in vacuo, the
residue diluted with water and extracted using ethyl acetate.
The aqueous portion was then adjusted to pH~4 using 1IN
hydrochloric acid. The resulting solid was filtered and dried
in vacuo to obtain the title compound (0.093 g, 62%) as a
yellow solid. 'H NMR (400 MHz, DMSO-d,) ppm 10.45 (s,
1H), 9.00 (s, 1H), 8.27 (br. s., 1H), 8.00 (d, J=8.8 Hz, 1H),
7.99 (s, 1H), 7.74 (d, J=9.1 Hz, 1H), 7.68 (br. s., 1H), 7.54-
7.60 (m, 2H), 7.48 (s, 1H), 7.37 (1, I=7.8 Hz, 1H), 7.21 (dd,
J=7.8, 1.5 Hz, 1H), 2.47 (s, 3H).

Example 17
[0589]

OH

NH
NH,

N

HO |

3-{[3-(aminocarbonyl)-7-(4-hydroxyphenyl)-4-
quinolinyl]amino }benzoic acid, bistrifluoroacetate
salt

a) 3-({3-(aminocarbonyl)-7-[4-(methyloxy)phenyl]-
4-quinolinyl }amino)benzoic acid, hydrochloride salt

[0590] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]amino }benzoate (example 6a, 130 mg,
0.314 mmol), 4-methoxy phenyl boronic acid (71.5 mg, 0.471
mmol), potassium carbonate (130 mg, 0.941 mmol), and tet-
rakis(triphenylphosphine)palladium(0) (16.32 mg, 0.014
mmol) in 1,4-dioxane (2.0 ml) and water (0.667 mL) was
heated to 120° C. for 20 min. in a Biotage Initiator® micro-
wave synthesizer. Upon cooling, the reaction mixture was
concentrated in vacuo and diluted with ethanol (3 ml) and
then treated with sodium hydroxide (1N aq solution) (2 mL,,
2.000 mmol). Following stirring overnight at room tempera-
ture, the ethanol was removed in vacuo, the residue diluted
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with water and extracted using ethyl acetate. The aquoeus
layer was then adjusted to pH~4 using 1N hydrochloric acid.
The resulting solid was filtered and dried in vacuo to obtain
the title compound (0.100 g, 66%) as a yellow solid. "H NMR
(400 MHz, DMSO-d,) ppm 10.47 (br. s., 1H), 9.02 (s, 1H),
8.28 (br. s., 1H), 8.17 (d, J=1.5 Hz, 1H), 7.78-7.82 (m, 1H),
7.82 (d, J=8.6 Hz, 2H), 7.73 (dd, J=9.0, 1.9 Hz, 1H), 7.70 (s,
1H), 7.58 (d, J=7.6 Hz, 1H), 7.49 (s, 1H), 7.36 (t, J=7.8 Hz,
1H), 7.14-7.25 (m, 1H), 7.07 (d, J=8.6 Hz, 2H), 3.82 (s, 3H).

b) 3-{[3-(aminocarbonyl)-7-(4-hydroxyphenyl)-4-
quinolinyl]amino }benzoic acid, bistrifluoroacetate
salt

[0591] A solution of 3-{[3-(aminocarbonyl)-7-(4-methy-
loxypheny1)-4-quinolinyl]amino}benzoic acid (80 mg, 0.194
mmol) in dichloromethane (10 mL) was treated with boron
tribromide (1M solution in dichloromethane) (1.6 mL, 1.600
mmol) at room temperature overnight. The reaction mixture
was filtered and the solid treated with water, then filtered
again. The filtrate was concentrated and purified together
with the filtered material (Reverse Phase HPL.C 0.1% TFA in
acetonitrile and water) to obtain the title compound (0.090 g,
74%) as a bright yellow solid. 'H NMR (400 MHz, DMSO-
de) ppm 13.18 (br. s., 1H), 11.80 (br.s., 1H), 10.02 (br. s., 1H),
8.96 (s, 1H), 8.27 (br. s., 1H), 8.15 (d, J=9.1 Hz, 1H), 8.12 (s,
1H),7.95(d,J=9.1 Hz, 1H), 7.86 (dd, J=5.6,3.3 Hz, 1H), 7.84
(s, 1H),7.78 (br. s., 1H), 7.72 (d,J=8.6 Hz, 2H), 7.55 (d, J=4.3
Hz, 2H), 6.95 (d, J=8.6 Hz, 2H).

Example 18
[0592]
O OH
\O NH O
I NH,
N/
'
\
(@]

3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino} -5-(methyloxy)benzoic
acid, trifluoroacetate salt

a) 3-{[3-(aminocarbonyl)-7-bromo-4-quinolinyl]
amino }-5-(methyloxy)benzoic acid

[0593] To a suspension of 7-bromo-4-chloro-3-quinolin-
ecarboxamide (example 1a, 100 mg, 0.350 mmol) in acetic
acid (10 mL) was added 3-amino-5-(methyloxy )benzoic acid
(64.4 mg, 0.385 mmol). The reaction mixture was stirred at
100° C. for one hour. After cooling, the precipitate was col-
lected, washed with ether and dried in the air to afford 3-{[3-
(aminocarbonyl)-7-bromo-4-quinolinyl]amino }-5-(methy-

loxy)benzoic acid (105 mg, 0.252 mmol, 72.0% yield) as a
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yellow solid. 'H NMR (400 MHz, DMSO-d6) ppm 11.87 (br.
s., 1H), 9.04 (s, 1H), 8.35 (br. 5., 1H), 8.33 (d, J=2.0 Hz, 1H),
8.19(d, J=9.3 Hz, 1H), 7.83 (dd, J=9.1, 2.0 Hz, 1H), 7.79 (br.
s., 1H), 7.41 (s, 1H), 7.34 (dd, J=2.3, 1.3 Hz, 1H), 7.13 (t,
J=2.1 Hz, 1H), 3.80 (s, 3H).

b) 3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino } -5-(methyloxy)benzoic
acid, trifluoroacetate salt

[0594] To a suspension of 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]amino }-5-(methyloxy)benzoic acid
(100 mg, 0.240 mmol), (3,5-dimethyl-4-isoxazolyl)boronic
acid (67.7 mg, 0.481 mmol) and tetrakis(triphenylphosphine)
palladium(0) (13.88 mg, 0.012 mmol) in 1,4-dioxane (6 mL.)
and water (2.000 mL) was added potassium carbonate (66.4
mg, 0.481 mmol). After heating at 120° C. for 0.5 h, then
cooling, the reaction mixture was purified through prepara-
tive HPLC (YMC 75x30 mm column, 0.1% TFA in water and
0.1% TFA in acetonitrile) to afford 3-{[3-(aminocarbonyl)-
7-(3,5-dimethyl-4-isoxazolyl)-4-quinolinyl]amino }-5-(me-
thyloxy)benzoic acid (22 mg, 0.040 mmol, 16.76% yield) as
an off white solid. "H NMR (400 MHz, DMSO-d6) & ppm
13.18 (br. s., 1H), 11.53 (br. s., 1H), 9.02 (s, 1H), 8.18-8.30
(m, 2H), 8.00 (d, J=1.5 Hz, 1H), 7.79 (br. 5., 1H), 7.71 (dd,
J=8.8, 1.3 Hz, 1H), 7.38 (s, 1H), 7.31 (s, 1H), 7.11 (s, 1H),
3.80 (s, 3H), 2.53 (s, 3H), 2.34 (s, 3H).

Example 19
[0595]

OH

~

3-{[3-[({[3,5-bis(methyloxy)phenylmethyl }amino)
carbonyl]-7-(3,5-dimethyl-4-isoxazolyl)-4-quinoli-
nyl]amino }benzoic acid

a) ethyl 3-{[3-[({[3,5-bis(methyloxy)phenyl]
methyl}amino)carbonyl]-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino } benzoate

[0596] Benzotriazol-1-yloxy-trispyrrolidinophosphonium
hexafluorophosphate (181 mg, 0.348 mmol) was added to a
stirred solution of 7-(3,5-dimethyl-4-isoxazolyl)-4-({3-
[(ethyloxy)carbonyl]phenyl }amino)-3-quinolinecarboxylic

acid (example 13c, 100 mg, 0.232 mmol), 3,5-dimethoxyben-
zylamine (0.037 mL, 0.243 mmol), and triethylamine (0.097
ml, 0.695 mmol) in dichloromethane (2 mL) at room tem-
perature, and the mixture stirred for 2 h. The solution was
filtered and purified by HPLC (10-80% Acetonitrile/water
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with 0.1% TFA) to give ethyl 3-{[3-[({[3,5-bis(methyloxy)
phenyl]methyl }amino)carbonyl]-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino } benzoate (139 mg, 0.239 mmol,
103% yield) as a yellow solid. 'H NMR (METHANOL-d,):
8.73-8.86 (m, 1H), 8.47 (d, J=8.8 Hz, 1H), 7.97 (d, J=1.3 Hz,
3H), 7.74 (dd, J=8.8, 1.8 Hz, 1H), 7.47-7.65 (m, 2H), 6.36-
6.49 (m, 3H), 4.38 (q, 2H), 4.02 (d, 2H), 3.77 (s, 6H), 2.56 (s,
3H), 2.39 (s, 3H), 1.39 (t, 3H).

b) 3-{[3-[({[3,5-bis(methyloxy)phenyl]
methyl}amino)carbonyl]-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino } benzoic acid

[0597] 6M sodium hydroxide (0.080 mL., 0.479 mmol) was
added to a stirred solution of ethyl 3-{[3-[({[3,5-bis(methy-
loxy)phenyl]methyl}amino)carbonyl]-7-(3,5-dimethyl-4-
isoxazolyl)-4-quinolinyl]amino}benzoate (139 mg, 0.239
mmol) in ethanol (1 mL) and the mixture stirred at 60° C. for
1 hour. HPLC purification (5-70% acetonitrile/water with
0.1% TFA @ 10 min gradient) afforded 3-{[3-[({[3,5-bis
(methyloxy)phenyl]methyl}amino)carbonyl]-7-(3,5-dim-
ethyl-4-isoxazolyl)-4-quinolinylJamino }benzoic acid (65
mg,0.118 mmol, 49.1% yield) as a white solid. ‘HNMR (400
MHz, METHANOL-d4) ppm 2.39 (s, 3H) 2.56 (s, 3H) 3.68-
3.89 (m, 6H) 4.05 (s, 2H) 6.32-6.54 (m, 3H) 7.56 (d, J=2.02
Hz, 2H) 7.67-7.81 (m, 1H) 7.89-8.06 (m, 3H) 8.36-8.52 (m,
1H) 8.81 (s, 1H).

Example 20
[0598]
O OH
O
-~ NH O
(@]
AN NH,
Z
= N
HN
\ =
N

3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-1H-pyrazol-
4-y1)-4-quinolinyl]amino }-5-[(methyloxy)carbonyl]
benzoic acid, trifluoroacetate salt

[0599] A solution of dimethyl 5-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]Jamino }-1,3-benzenedicarboxylate (ex-
ample 4a, 97 mg, 0.212 mmol), 3,5-dimethyl-4-(4,4,5,5-tet-
ramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole (141 mg,
0.635 mmol), potassium carbonate (88 mg, 0.635 mmol), and
tetrakis(triphenylphosphine)palladium(0) (12.23 mg, 10.58
umol) in 1,4-dioxane (2.0 ml) and water (0.667 ml) was
heated to 120° C. for 20 min. in a Biotage Initiator® micro-
wave synthesizer. Upon cooling, the reaction mixture was
filtered and concentrated in vacuo. The residue was purified
via Reverse Phase HPLC (0.1% TFA in acetonitrile and
water) to obtain the title compound (0.010 g, 8%) as a yellow
solid. 'H NMR (400 MHz, DMSO-d,) ppm 11.29 (br. 5., 1H),
8.94 (s, 1H), 8.26-8.38 (m, 2H), 8.18 (br. s., 1H), 7.96-8.05
(m, 2H), 7.91 (d, I=1.3 Hz, 1H), 7.72 (d, J=7.8 Hz, 1H), 7.65
(br. s., 1H), 3.89 (s, 3H), 2.33 (s, 6H).
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Example 21
[0600]
O OH

NH O
x NH,

% v

N
AN
(@]

3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-)-4-quinoli-
nyl]amino}benzoic acid, trifluoroacetate salt

3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-

azolyl)-4-quinolinyl]amino } benzoic acid, trifluoro-
acetate salt
[0601] ethyl 3-{[3-(aminocarbonyl)-7-bromo-4-quinoli-
nyl]amino}benzoate (example 6a, 168 mg, 0.406 mmol),
(3,5-dimethyl-4-isoxazolyl)boronic acid (159 mg, 1.14
mmol), potassium carbonate (140 mg, 1.014 mmol), and tet-
rakis(triphenylphosphine)palladium(0) (21.09 mg, 0.018
mmol) were combined as a solution in 1,4-dioxane (3 ml) and
water (1.000 mL) and heated to 120° C. for 20 min. in a
Biotage Initiator® microwave synthesizer. Upon cooling, the
reaction mixture was concentrated. The obtained residue was
dissolved into ethanol (5 ml) and treated with NaOH (1N aq
solution) (2 mL, 2.000 mmol). After stirring at 80° C. for 1 h,
the mixture was concentrated under vacuum and the residue
extracted with ethyl acetate. The aqueous layer was then
made acidic using 1N hydrochloric acid (pH~3). The solid
was filtered, washed with water and purified using Reverse
Phase Gilson (0.1% TFA in water and acetonitrile) to obtain
the title compound (0.025 g, 10%) as a yellow solid. "H NMR
(400 MHz, DMSO-dy) ppm 13.15 (br. s., 1H), 11.52 (br. s.,
1H), 9.01 (s, 1H), 8.25 (br. s., 1H), 8.17 (d, J=9.1 Hz, 1H),
7.98 (d,J=1.5Hz, 1H), 7.79-7.85 (m, 1H), 7.75-7.81 (m, 2H),
7.68 (d, I=8.6 Hz, 1H), 7.46-7.56 (m, 2H), 2.52 (s, 3H), 2.33
(s, 3H).

Example 22
[0602]
O OH
NH O
AN NIL
F
B "
N

\
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3-{[3-(aminocarbonyl)-7-(4-pyridinyl)-4-quinolinyl]

amino }benzoic acid, bistrifluoroacetate salt
[0603] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]Jamino }benzoate (example 6a, 144 mg,
0.348 mmol), 4-pyridinyl boronic acid (64.1 mg, 0.521
mmol), potassium carbonate (144 mg, 1.043 mmol), and tet-
rakis(triphenylphosphine)palladium(0) (18.08 mg, 0.016
mmol) in 1,4-dioxane (2.0 ml) and water (2 ml) was heated to
100° C. for min. in a Biotage Initiator® microwave synthe-
sizer. Upon cooling, the reaction mixture was diluted with
water and extracted with ethyl acetate. The organic portion
was concentrated and the residue diluted with ethanol (0.667
ml) and treated with sodium hydroxide (1M aq solution)
(0.348 ml, 0.348 mmol). Following stirring overnight at room
temperature, the ethanol was concentrated, the residue
diluted with water, then adjusted to pH ~4 using 1N hydro-
chloric acid. The resulting solid was purified using Reverse
Phase HPLC (0.1% TFA in acetonitrile and water) to obtain
the title compound (0.044 g, 21%) as a yellow solid. "H NMR
(400 MHz, DMSO-d,) ppm 12.96 (br. s., 1H), 10.41 (s, 1H),
9.05 (s, 1H), 8.69 (d, I=6.1 Hz, 2H), 8.41 (d, J=1.8 Hz, 1H),
8.29 (s, 1H), 7.90-7.97 (m, 2H), 7.85-7.91 (m, 2H), 7.72 (br.
s., 1H),7.59(d,J=7.8 Hz, 1H),7.52 (s, 1H), 7.39 (t, =7 .8 Hz,
1H), 7.24 (dd, J=8.0, 1.6 Hz, 1H).

Example 23
[0604]

@] OH
T NH [@]
P
N
\O

3-({3-(aminocarbonyl)-7-[4-(methyloxy)phenyl]-4-
quinolinyl}amino)benzoic acid, hydrochloride salt

[0605] See example 17a.

Example 24

[0606]

NH,
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3-({3-(aminocarbonyl)-7-[2-(methyloxy )phenyl]-4-
quinolinyl }amino)benzoic acid

a) ethyl 3-({3-(aminocarbonyl)-7-[2-(methyloxy)
phenyl]-4-quinolinyl}amino)benzoate

[0607] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
chloro-4-quinolinyl]amino }benzoate (example 14b, 250 mg,
0.676 mmol), 2-methoxyphenylboronic acid (308 mg, 2.028
mmol), potassium carbonate (280 mg, 2.028 mmol), and tet-
rakis(triphenylphosphine)palladium(0) (39.1 mg, 0.034
mmol) in 1,4-dioxane (2.0 ml) and water (0.667 ml) was
heated to 100° C. for 20 min. in a Biotage Initiator® micro-
wave synthesizer. Upon cooling, the mixture was diluted with
water and extracted with ethyl acetate (3x). The combined
organic portions were combined and concentrated under
vacuo. The residue was purified using Reverse Phase HPL.C
(0.1% TFA in acetonitrile and water). The desired fractions
were combined and concentrated to a solid, which was dis-
solved in ethyl acetate and washed with 1N aqueous sodium
hydroxide. The organic portion was dried (MgSQO,,), dried and
concentrated to obtain the title compound (0.105 g, 35%) as a
yellow solid. MS (ES+) m/e 442 [M+H]".

b) 3-({3-(aminocarbonyl)-7-[2-(methyloxy )phenyl]-
4-quinolinyl}amino)benzoic acid

[0608] To a suspension of ethyl 3-({3-(aminocarbonyl)-7-
[2-(methyloxy)phenyl]-4-quinolinyl }amino)benzoate (79
mg, 0.180 mmol) in ethanol (1.0 mL.) was added 1N aqueous
sodium hydroxide (0.180 ml, 0.180 mmol). After stirring
overnight at ambient temperature, the ethanol was evaporated
in vacuo. The residue was diluted with water and extracted
with ethyl acetate twice. The aqueous portion was made
acidic (pH~4) with 1IN aqueous hydrochloric acid and the
resulting precipitate was filtered, washed with water, and
dried in vacuo to to obtain 3-({3-(aminocarbonyl)-7-[2-(me-
thyloxy)phenyl]-4-quinolinyl}amino)benzoic acid (66 mg,
0.160 mmol, 89% yield) as a yellow solid. 'H NMR (400
MHz, DMSO-d,) ppm 10.37 (s, 1H), 9.01 (s, 1H), 8.27 (br. s.,
1H), 8.06 (d, J=1.5 Hz, 1H), 7.81 (d, J=8.8 Hz, 1H), 7.69 (br.
s., 1H), 7.54-7.60 (m, 2H), 7.52 (s, 1H), 7.34-7.47 (m, 3H),
7.22(dd,J=8.1,1.5Hz, 1H), 7.17 (d, I=7.8 Hz, 1H), 7.08 (td,
J=7.4,0.9 Hz, 1H),3.79 (s, 3H).

Example 25
[0609]
O OH
NH O
A NH,
AN N

\
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3-{[3-(aminocarbonyl)-7-(2-methyl-3-pyridiny1)-4-
quinolinyl]amino }benzoic acid

a) ethyl 3-{[3-(aminocarbonyl)-7-(2-methyl-3-py-

ridinyl)-4-quinolinyl]amino } benzoate
[0610] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
chloro-4-quinolinyl]amino } benzoate (example 14b, 134 mg,
0.362 mmol), 2-methylpyridine-3-boronic acid (149 mg,
1.087 mmol), potassium carbonate (226 mg, 1.635 mmol),
and tetrakis(triphenylphosphine)palladium(0) (20 mg, 0.017
mmol) in 1,4-dioxane (2.0 ml) and water (0.667 ml) was
heated to 120° C. for 20 min. in a Biotage
Initiator®microwave synthesizer. Upon cooling, the reaction
mixture was diluted with water and extracted with ethyl
acetate twice. The combined organic portions were dried
(MgSO,,) and concentrated. Following purification via flash
column chromatography (0-10% methanol in dichlo-
romethane) the desired fractions were concentrated and the
residue triturated in ethyl ether to obtain the title compound
(0.062 g, 40%) as a light yellow solid. "H NMR (400 MHz,
DMSO-dy) ppm 10.35 (s, 1H), 9.02 (s, 1H), 8.52 (dd, J=4.8,
1.5 Hz, 1H), 8.24 (br. s., 1H), 7.96 (d, J=1.8 Hz, 1H), 7.93 (d,
J=8.6 Hz, 1H), 7.75 (dd, J=7.7, 1.6 Hz, 1H), 7.68 (br. 5., 1H),
7.54-7.62 (m,2H),7.51 (dd, J=8.6, 1.8 Hz, 1H), 7.37-7.43 (m,
1H), 7.36 (dd, J=7.7, 4.9 Hz, 1H), 7.25 (dd, J=8.1, 1.5 Hz,
1H), 4.27 (9, I=7.1 Hz, 2H), 2.47 (s, 3H), 1.27 (t, J=7.1 Hz,
3H).

b) 3-{[3-(aminocarbonyl)-7-(2-methyl-3-pyridinyl)-
4-quinolinyl]amino}benzoic acid
[0611] To a suspension of ethyl 3-{[3-(aminocarbonyl)-7-
(2-methyl-3-pyridinyl)-4-quinolinylJamino } benzoate (50
mg, 0.117 mmol) in ethanol (3.0 mL.) was added 1N aqueous
sodium hydroxide (2 ml, 2.000 mmol). After stirring 2 h at
ambient temperature, the reaction mixture was concentrated
to an aqueous residue, which was then neutralized with 6N
aqueous hydrochloric acid. The resulting precipitate was fil-
tered, washed with water, and dried in vacuo to obtain the title
compound (0.048 g, 103%) as a bright yellow solid. 'H NMR
(400 MHz, DMSO-d,) ppm 12.96 (br. s., 1H), 10.44 (s, 1H),
9.04 (s, 1H), 8.52 (dd, J=4.8, 1.5 Hz, 1H), 8.27 (br. s., 1H),
7.96 (s, 1H), 7.92 (d, J=8.6 Hz, 1H), 7.76 (dd, J=7.6, 1.5 Hz,
1H), 7.71 (br. s., 1H), 7.59 (d, J=7.8 Hz, 1H), 7.53 (s, 1H),
7.50 (dd, J=8.7, 1.4 Hz, 1H), 7.37-7.42 (m, 1H), 7.35 (dd,
J=7.7,4.9 Hz, 1H), 7.26 (dd, J=7.6, 1.8 Hz, 1H), 2.46 (s, 3H).

Example 26
[0612]
O OH
NH O
AN NIL
A N/
=
\O N Cl
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3-({3-(aminocarbonyl)-7-[ 2-chloro-6-(methyloxy)-3-
pyridinyl]-4-quinolinyl }amino)benzoic acid

[0613] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]amino }benzoate (example 6a, 100 mg,
0.241 mmol), 2-chloro-6-methoxypyridine-3-boronic acid
(136 mg, 0.724 mmol), potassium carbonate (100 mg, 0.724
mmol), and tetrakis(triphenylphosphine)palladium(0) (13.95
mg, 0.012 mmol) in 1,4-dioxane (2.0 ml) and water (0.667
ml) was heated to 100° C. for 20 min. in a Biotage Initiator®
microwave synthesizer. Upon cooling, the reaction mixture
was diluted with water, extracted with ethyl acetate dried
using magnesium sulfate and concentrated in vacuo. The
residue was purified via flash column chromatography
(0-100% ethyl acetate in hexanes, then 10% methanol in ethyl
acetate). The obtained solid (75% by LC-MS) was treated
with 1IN aq sodium hydroxide (1 ml, 1.000 mmol) as a solu-
tion in ethanol (2 mL). After stirring overnight at ambient
temperature, the reaction was concentrated to an aqueous
residue, which was neutralized with 6N aqueous hydrochloric
acid. The resulting precipitate was filtered, washed with
water, and purified using Reverse Phase HPLC (0.1% TFA in
acetonitrile and water) to obtain the title compound (0.016 g,
15%) as ayellow solid. '"H NMR (400 MHz, DMSO-d,) ppm
11.57 (br. s., 1H), 9.01 (br. s., 1H), 8.17-8.39 (m, 2H), 7.88-
8.16 (m, 2H), 7.64-7.87 (m, 3H), 7.51 (br. s., 2H), 7.04 (d,
J=6.8 Hz, 1H), 3.93 (br. 5., 3H).

Example 27
[0614]
@) OH
NH O
A NIL
E Z
N

3-{[3-(aminocarbonyl)-7-(2,5-difluorophenyl)-4-
quinolinyl]amino }benzoic acid

a) ethyl 3-{[3-(aminocarbonyl)-7-(2,5-difluorophe-
nyl)-4-quinolinyl]amino } benzoate

[0615] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
chloro-4-quinolinyl]amino }benzoate (example 14b, 175 mg,
0.473 mmol), (2,5-difluorophenyl)boronic acid (200 mg,
1.267 mmol), potassium carbonate (175 mg, 1.266 mmol),
and tetrakis(triphenylphosphine)palladium(0) (68 mg, 0.059
mmol) in 1,4-dioxane (2.0 ml) and water (0.667 ml) was
heated to 120° C. for 20 min. in a Biotage
Initiator®microwave synthesizer. Upon cooling, the mixture
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was diluted with water and extracted with ethyl acetate (3x).
The combined organic portions were combined and concen-
trated under vacuo. The resulting residue was purified via
flash chromatography (10% methanol in dichloromethane) to
obtain an amber oil. This oil was slurried into ethyl ether and
filtered to obtain a mixture of mainly starting material and
product. This crude was used in the next step. MS (ES+) m/e
448 [M+H]".

b) 3-{[3-(aminocarbonyl)-7-(2,5-difluorophenyl)-4-
quinolinyl]amino }benzoic acid

[0616] A solution of ethyl 3-{[3-(aminocarbonyl)-7-(2,5-
difluorophenyl)-4-quinolinyl]amino } benzoate (98 mg, 0.219
mmol) in ethanol (2 mL) was treated with sodium hydroxide
(1N aq solution) (2 mL, 2.000 mmol). After stirring overnight
at room temperature, the ethanol was removed in vacuo and
the aqueous residue was acidified to pH~4 using 1N hydro-
chloric acid. The resulting solid was filtered and purified
using Reverse Phase HPLC (0.1% TFA in acetonitrile and
water) to obtain the title compound (0.015 g, 16%) as a light
yellow solid. "H NMR (400 MHz, DMSO-d,) ppm 11.54 (br.
s., 1H), 8.99 (s, 1H), 8.26 (br. s., 1H), 8.24 (d, J=8.8 Hz, 1H),
8.21 (s, 1H), 7.77-7.89 (m, 3H), 7.74 (br. s., 1H), 7.64 (ddd,
J=9.1,6.1,3.3 Hz, 1H),7.45-7.56 (m, 3H), 7.35-7.44 (m, 1H).

Example 28
[0617]
O OH
O
§I|\|T NH O
O
AN NH,
Z
V) '
(@]

3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino }-5-nitrobenzoic acid

a) 3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino }-5-nitrobenzoic acid

[0618] To a suspension of 4-chloro-7-(3,5-dimethyl-4-
isoxazolyl)-3-quinolinecarboxamide (example 86a, 100 mg,
0.331 mmol) in acetic acid (10 mL) was added 3-amino-5-
nitrobenzoic acid (60.4 mg, 0.331 mmol). The reaction mix-
ture was stirred at 100° C. for 2 hours. After cooling, the
precipitate was collected, washed with ether and dried under
reduced pressure to afford the title compound (105 mg, 0.235
mmol, 70.8% yield) as a yellow solid. "H NMR (400 MHz,
DMSO-d6) & ppm 11.56 (br. s., 1H), 9.01 (s, 1H), 8.65 (d,
J=9.1Hz, 1H), 8.44 (s, 1H), 8.32 (s, 1H), 8.25 (s, 1H), 8.19 (s,
1H),8.17 (d,J=1.5Hz, 1H), 7.87 (dd, J=9.0, 1.6 Hz, 1H), 7.66
(s, 1H), 2.56 (s, 3H), 2.37 (s, 3H).
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Example 29
[0619]
O OH
NH O
AN NIL
O
Z
N

3-{[3-(aminocarbonyl)-7-(4-methyl-3-pyridiny1)-4-
quinolinyl]amino }benzoic acid

a) ethyl 3-{[3-(aminocarbonyl)-7-(4-methyl-3-py-
ridinyl)-4-quinolinylJamino } benzoate

[0620] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
chloro-4-quinolinyl]amino }benzoate (example 14b, 134 mg,
0.362 mmol), 4-methylpyridine-3-boronic acid (149 mg,
1.087 mmol), potassium carbonate (205 mg, 1.483 mmol),
and tetrakis(triphenylphosphine)palladium(0) (28 mg, 0.024
mmol) in 1,4-dioxane (2.0 ml) and water (0.667 ml) was
heated to 120° C. for 20 min. in a Biotage Initiator® micro-
wave synthesizer. Upon cooling, the reaction mixture was
diluted with water and extracted with ethyl acetate twice. The
combined organic portions were dried (MgSO,) and concen-
trated. Following purification via flash column chromatogra-
phy (0-10% methanol in dichloromethane) the desired frac-
tions were concentrated and the residue triturated in ethyl
ether to obtain the title compound (0.065 g, 42%) as a light
yellow solid. 'H NMR (400 MHz, DMSO-d,) ppm 10.35 (s,
1H), 9.02 (s, 1H), 8.50 (s, 1H), 8.49 (d, J=5.1 Hz, 1H), 8.24
(br. s., 1H), 7.97 (d, J=1.8 Hz, 1H), 7.94 (d, J=8.8 Hz, 1H),
7.68 (br. s., 1H), 7.56-7.62 (m, 2H), 7.51 (dd, J=8.7, 1.9 Hz,
1H), 7.35-7.44 (m, 2H), 7.21-7.28 (m, 1H), 4.27 (q,J=7.1 Hz,
2H), 2.31 (s, 3H), 1.27 (t, I=7.1 Hz, 3H).

b) 3-{[3-(aminocarbonyl)-7-(4-methyl-3-pyridinyl)-
4-quinolinyl]amino}benzoic acid

[0621] To a suspension of ethyl 3-{[3-(aminocarbonyl)-7-
(4-methyl-3-pyridinyl)-4-quinolinylJamino } benzoate (48
mg, 0.113 mmol) in ethanol (3.0 mL.) was added 1N aqueous
sodium hydroxide (1.126 ml, 1.126 mmol). After stirring 2 h
at ambient temperature, the reaction mixture was concen-
trated to an aqueous residue, which was then neutralized with
6N aqueous hydrochloric acid. The resulting precipitate was
filtered, washed with water, and dried in vacuo to obtain the
title compound (0.038 g, 87%) as an orange solid. "H NMR
(400 MHz, DMSO-d,) ppm 10.54 (br. s., 1H), 9.03 (s, 1H),
8.51 (br. s., 2H), 8.27 (br. s., 1H), 7.97 (s, 2H), 7.95 (s, 1H),
7.71(br.s., 1H),7.61 (d,J=7.6 Hz, 1H), 7.56 (s, 1H), 7.53 (dd,
J=8.7, 1.4 Hz, 1H), 7.35-7.45 (m, 2H), 7.28 (dd, J=8.1, 1.4
Hz, 1H), 2.31 (s, 3H).



US 2013/0225524 Al

Example 30
[0622]
O OH
NH O
I NH,
Y 77
Z
N

—O

3-({3-(aminocarbonyl)-7-[ 2-(methyloxy)-3-pyridi-
nyl]-4-quinolinyl famino)benzoic acid

[0623] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
chloro-4-quinolinyl]amino } benzoate (example 14b, 134 mg,
0.362 mmol), 2-methoxypyridinyl-3-boronic acid (166 mg,
1.087 mmol), potassium carbonate (150 mg, 1.087 mmol),
and tetrakis(triphenylphosphine)palladium(0) (20.94 mg,
0.018 mmol) in 1,4-dioxane (2.0 ml) and water (3 ml) was
heated to 120° C. for 20 min. in a Biotage Initiator® micro-
wave synthesizer. Upon cooling, the reaction mixture was
concentrated and diluted with ethanol (3 mL) then treated
with IN sodium hydroxide. Following stirring overnight at
room temperature, the mixture was concentrated and neutral-
ized using 1N hydrochloric acid. The resulting solid was
purified using Reverse Phase HPLC (ODS column 0.1 TFA in
acetonitrile and water) to obtain the title compound (0.030 g,
16%) as an off white solid. 'H NMR (400 MHz, DMSO-d,)
ppm 13.16 (br. s., 1H), 8.99 (s, 1H), 8.30 (dd, J=4.9, 1.8 Hz,
1H), 8.26 (br. s., 1H), 8.24 (d, I=1.5 Hz, 1H), 8.10-8.19 (m,
1H), 7.98 (dd, J=7.5, 1.9 Hz, 1H), 7.73-7.89 (m, 4H), 7.46-
7.60 (m, 2H), 7.20 (dd, J=7.5, 4.9 Hz, 1H), 3.94 (s, 3H).

Example 31
[0624]
HO. O
NH O
O N NH,
F
N

39
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3-{[3-(aminocarbonyl)-7-phenyl-4-quinolinyl]
amino }benzoic acid

[0625] A mixture of ethyl 3-{[3-(aminocarbonyl)-7-
chloro-4-quinolinyl]amino }benzoate (example 14b, 0.082 g,
0.222 mmol), phenylboronic acid (0.054 g, 0.443 mmol),
bis(tri-t-butylphosphine)palladium(0) (0.006 g, 0.011 mmol)
and potassium carbonate (0.061 g, 0.443 mmol) in 1,4-diox-
ane (1 mL) and water (0.25 ml) was stirred at 120° C. in a
microwave synthesiser for 0.5 h, then cooled. 6M aqueous
sodium hydroxide (0.50 mL, 3.00 mmol) was added, fol-
lowed by ethanol (3 mL). The mixture was stirred for 18 h,
then water (5 mL) added and the mixture filtered through a
PTFE micropore filter. The pH was adjusted to 4 with 6M
aqueous hydrochloric acid. The solid was filtered off, washed
with water, dried and purified by reverse-phase preparative
HPLC (ODS, 10-90% acetonitrile/water+0.1% trifluoroace-
tic acid) to give the title compound (0.064 g, 75%) as a pale
yellow solid. "H NMR (400 MHz, DMSO-d,) ppm 7.46-7.55
(m, 3H) 7.56-7.61 (m, 2H) 7.75-7.84 (m, 3H) 7.85-7.89 (m,
2H)7.96-8.02 (m, 1H) 8.20(d, J=9.09 Hz, 1H)8.22 (d,J=1.77
Hz, 1H) 8.27 (br. s., 1H) 9.01 (s, 1H).

Example 32
[0626]
O, OH
NH (€]
AN NH,
0 N/

3-{[3-(aminocarbonyl)-7-(1,3-0xazol-2-yl)-4-quino-
linyl]amino }benzoic acid, bistrifluoroacetate salt

[0627] To a solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]amino }benzoate (example 6a, 130 mg,
0.314 mmol) in 1,4-dioxane (1.5 ml) was added 2-(tributyl-
stannanyl)-1,3-oxazole (300 mg, 0.838 mmol) and tetrakis
(triphenylphosphine)palladium(0) (16.32 mg, 0.014 mmol)
followed by heating to 150° C. for 20 min. in a Biotage
Initiator® microwave synthesizer. Upon cooling, the reaction
mixture was concentrated in vacuo, diluted with ethanol (2
ml) and then treated with sodium hydroxide (1M aq solution)
(2 ml, 2.000 mmol). Following stirring overnight at room
temperature, the ethanol was removed in vacuo, the residue
diluted with water and extracted using ethyl acetate. The
aqueous portion was then adjusted to pH~4 using 1N hydro-
chloric acid. The resulting solid was filtered and purified
using Reverse Phase (0.1% TFA in acetonitrile and water) to
obtain the title compound (0.025 g, 13%) as a yellow solid. 'H
NMR (400 MHz, DMSO-dy) ppm 13.11 (br. s., 1H), 11.26
(br.s., 1H), 9.02 (s, 1H), 8.52 (d, I=1.8 Hz, 1H), 8.41 (s, 1H),
8.25-8.32 (m, 1H), 8.19-8.24 (m, 1H), 8.13 (d, J=9.1 Hz, 1H),
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7.77 (d,1=8.1 Hz, 1H), 7.74 (br. 5., 2H), 7.55 (s, 1H), 7.49 (t,
J=7.7 Hz, 1H), 7.41-7.46 (m, 1H).

Example 33
[0628]
@) OH
NH O
x NIL
AN N

/N

3-{[3-(aminocarbonyl)-7-(2-pyridinyl)-4-quinolinyl]

amino }benzoic acid, bistrifluoroacetate salt
[0629] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]Jamino }benzoate (example 6a, 100 mg,
0.241 mmol), 2-(tributylstannanyl)pyridine (178 mg, 0.483
mmol), and tetrakis(triphenylphosphine)palladium(0) (12.55
mg, 10.86 umol) in 1,4-dioxane (2.0 ml) was heated to 150°
C. for 20 min. in a Biotage Initiator® microwave synthesizer.
Upon cooling, the reaction mixture was concentrated in
vacuo, diluted with ethanol (2 ml) and then treated with
sodium hydroxide (1M aq solution) (2 ml, 2.000 mmol).
Following stirring overnight at room temperature, the ethanol
was removed in vacuo, the residue diluted with water and
extracted using ethyl acetate. The aqueous portion was then
adjusted to pH~4 using 1N hydrochloric acid. The solution
was purified using Reverse Phase (0.1% TFA in acetonitrile
and water) to obtain the title compound (0.028 g, 19%) as a
bright yellow solid. 'H NMR (400 MHz, DMSO-dy) ppm
13.17 (br. s., 1H), 11.65 (br. s., 1H), 9.00 (s, 1H), 8.79 (ddd,
J=4.7,1.7,0.9 Hz, 1H), 8.75 (d, I=1.8 Hz, 1H), 8.31-8.40 (m,
1H), 8.26 (s, 1H), 8.27 (d, J=9.1 Hz, 1H), 8.21 (d, I=8.1 Hz,
1H), 8.02 (td, J=7.7, 1.8 Hz, 1H), 7.80-7.89 (m, 2H), 7.77 (br.
s., 1H), 7.47-7.58 (m, 3H).

Example 34
[0630]
O OH
N NH 0
\ NIL
Z
V) '
(@]
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3-amino-5-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-
isoxazolyl)-4-quinolinyl]amino} benzoic acid, trif-
luoroacetate salt

a) 3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino}-5-nitrobenzoic acid

[0631] To a suspension of 4-chloro-7-(3,5-dimethyl-4-
isoxazolyl)-3-quinolinecarboxamide (example 86a, 100 mg,
0.331 mmol) in acetic acid (10 mL.) was added 3-amino-5-
nitrobenzoic acid (60.4 mg, 0.331 mmol). The reaction mix-
ture was stirred at 100° C. for 2 hours. After cooling, the
precipitate was collected, washed with ether and dried under
reduced pressure to afford 3-{[3-(aminocarbonyl)-7-(3,5-
dimethyl-4-isoxazolyl)-4-quinolinylJamino }-5-nitrobenzoic
acid (105 mg, 0.235 mmol, 70.8% yield) as a yellow solid. 'H
NMR (400 MHz, DMSO-d6) d ppm 11.56 (br. s., 1H), 9.01 (s,
1H), 8.65 (d,J=9.1 Hz, 1H), 8.44 (s, 1H), 8.32 (s, 1H), 8.25 (s,
1H), 8.19 (s, 1H), 8.17 (d, J=1.5 Hz, 1H), 7.87 (dd, J=9.0, 1.6
Hz, 1H), 7.66 (s, 1H), 2.56 (s, 3H), 2.37 (s, 3H).

b) 3-amino-5-{[3-(aminocarbonyl)-7-(3,5-dimethyl-
4-isoxazolyl)-4-quinolinyl]amino } benzoic acid

[0632] To a suspension of 3-{[3-(aminocarbonyl)-7-(3,5-
dimethyl-4-isoxazolyl)-4-quinolinylJamino }-5-nitrobenzoic
acid (85 mg, 0.190 mmol) in methanol (15 mL) was added
palladium on carbon (6.07 mg, 0.057 mmol). The reaction
mixture was hydrogenated under a balloon of hydrogen over-
night. After removing hydrogen, the mixture was filtered and
purified through preparative HPLC (YMC 75x30 mm col-
umn, 0.1% TFA in water and 0.1% TFA in acetonitrile), and
triturated to afford the title compound (74 mg, 0.139 mmol,
73.3% yield) as a yellow solid. "H NMR (400 MHz, DMSO-
d6) & ppm 12.40 (br. s., 1H), 9.06 (s, 1H), 8.41 (br. s., 1H),
8.05 (d, J=8.8 Hz, 1H), 7.99 (d, J=1.3 Hz, 2H), 7.66 (dd,
J=8.8, 1.5 Hz, 1H), 7.19 (s, 1H), 7.00 (s, 1H), 6.75 (s, 1H),
2.51 (s, 3H), 2.33 (s, 3H).

Example 35
[0633]

NH (€]

x NH,
0 P
N

3-({3-(aminocarbonyl)-7-[3-(methyloxy)phenyl]-4-
quinolinyl }amino)benzoic acid

a) ethyl 3-({3-(aminocarbonyl)-7-[3-(methyloxy)
phenyl]-4-quinolinyl}amino)benzoate

[0634] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
chloro-4-quinolinyl]amino }benzoate (example 14b, 300 mg,
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0.811 mmol), 3-methoxyphenylboronic acid (370 mg, 2.434
mmol), potassium carbonate (336 mg, 2.434 mmol), and tet-
rakis(triphenylphosphine)palladium(0) (46.9 mg, 0.041
mmol) in 1,4-dioxane 2.0 ml) and water (0.667 ml) was
heated to 120° C. for 20 min. in a Biotage Initiator® micro-
wave synthesizer. Upon cooling, the reaction mixture was
diluted with water and then extracted using ethyl acetate
twice. The organic portion was dried over magnesium sulfate,
filtered and concentrated. Following purification using flash
chromatography (10-100% ethyl acetate in hexanes), the
desired fractions were concentrated under reduced pressure.
The obtained solid was triturated in ethyl ether to obtain the
title compound (0.142 g, 40%) as an off white solid. "H NMR
(400 MHz, DMSO-d,) ppm 10.38 (s, 1H), 9.03 (s, 1H), 8.25
(d, =1.5Hz, 2H), 7.86-7.93 (m, 1H), 7.79 (dd, =8.8, 1.8 Hz,
1H), 7.68 (br.s., 1H), 7.59 (d, J=7.8 Hz, 1H), 7.57 (br. s., 1H),
7.32-7.47 (m, 4H), 7.22 (dd, J=7.8, 1.5 Hz, 1H), 7.01 (dt,
J=6.9,2.5 Hz, 1H), 4.27 (g, I=7.1 Hz, 2H), 3.86 (s, 3H), 1.27
(t, J=7.1 Hz, 3H).

b) 3-({3-(aminocarbonyl)-7-[3-(methyloxy )phenyl]-

4-quinolinyl}amino)benzoic acid
[0635] To a suspension of ethyl 3-({3-(aminocarbonyl)-7-
[3-(methyloxy)phenyl]-4-quinolinyl }amino)benzoate (135
mg, 0.306 mmol) in ethanol (1.0 mL.) was added 1N aqueous
sodium hydroxide (1 ml, 1.000 mmol). After stirring over-
night at ambient temperature, the reaction was concentrated
to an aqueous residue, which was neutralized with 6N aque-
ous hydrochloric acid. The resulting precipitate was filtered,
washed with water, and dried in vacuo to obtain the title
compound (0.128 g, 101%) as a pale yellow solid. ‘H NMR
(400 MHz, DMSO-dy) ppm 13.13 (br. s., 1H), 11.63 (br. s.,
1H), 8.96-9.09 (m, 1H), 8.33 (br. s., 1H), 8.28 (d, J=1.8 Hz,
1H), 8.15(d, J=8.8 Hz, 1H), 7.96 (dd, ]=9.0, 1.6 Hz, 1H), 7.82
(d, J=6.8 Hz, 1H), 7.74-7.80 (m, 2H), 7.45-7.57 (m, 3H),
7.39-7.43 (m, 1H), 7.37 (t,J=2.0 Hz, 1H), 7.08 (dd, J=8.1, 1.8
Hz, 1H), 3.86 (s, 3H).

Example 36
[0636]
O OH
HO.
NH O
= NIL
V) 7
(@]

5-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino }-2-hydroxybenzoic acid,
trifluoroacetate salt
a) 5-{[3-(aminocarbonyl)-7-bromo-4-quinolinyl]
amino }-2-hydroxybenzoic acid
[0637] To a suspension of 7-bromo-4-chloro-3-quinolin-
ecarboxamide (example 1a, 100 mg, 0.350 mmol) in acetic
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acid (10 mL) was added 5-amino-2-hydroxybenzoic acid
(0.054 g, 0.350 mmol). The reaction mixture was stirred at
100° C. for 2 hours. After cooling, the reaction was quenched
with water, the precipitate was collected and dried in air to
afford 5-{[3-(aminocarbonyl)-7-bromo-4-quinolinyl]
amino}-2-hydroxybenzoic acid (58 mg, 0.144 mmol, 41.2%
yield) as a brown solid. '"H NMR (400 MHz, DMSO-d6) &
ppm 12.08 (br. s., 1H), 8.98 (br. s., 1H), 8.35 (br. 5., 1H), 8.30
(s, 1H),8.11 (br. s., 1H), 7.78 (d,J=8.1 Hz, 2H), 7.73 (d, J=2.5
Hz, 1H), 7.47 (dd, J=8.8, 2.5 Hz, 1H), 7.02 (d, I=8.6 Hz, 1H).

b) 5-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino }-2-hydroxybenzoic acid,
trifluoroacetate salt

[0638] To a suspension of 5-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]amino }-2-hydroxybenzoic acid (50 mg,
0.124 mmol), (3,5-dimethyl-4-isoxazolyl)boronic acid (35.0
mg, 0.249 mmol) and tetrakis(triphenylphosphine)palladium
(0) (7.18 mg, 6.22 umol) in 1,4-dioxane (6 mL.) and water
(2.000 mL) was added potassium carbonate (34.4 mg, 0.249
mmol). The reaction mixture was stirred at 100° C. for 2
hours. After cooling, the mixture was purifed through pre-
parative HPL.C (YMC 75x30 mm column, 0.1% TFA in water
and 0.1% TFA inacetonitrile) to afford the title compound (30
mg, 0.056 mmol, 45.3% yield) as a yellow solid. 'H NMR
(400 MHz, DMSO-d6) d ppm 11.31 (br. s., 1H), 8.97 (s, 1H),
8.28 (br. s., 1H), 7.83-7.92 (m, 2H), 7.74 (br. s., 1H), 7.53 (d,
J=2.5 Hz, 1H), 7.42-7.49 (m, 1H), 7.25 (dd, J=8.8, 2.8 Hz,
1H), 6.86 (d, J=8.8 Hz, 1H), 2.48 (s, 3H), 2.29 (s, 3H).

Example 37
[0639]
O OH
NH O
x NH,
N/
]

¢}

5-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino } -2-methylbenzoic acid,
trifluoroacetate salt

[0640] To a suspension of 4-chloro-7-(3,5-dimethyl-4-
isoxazolyl)-3-quinolinecarboxamide (example 86a, 25 mg,
0.083 mmol) in acetic acid (10 mL.) was added 5-amino-2-
methylbenzoic acid (12.52 mg, 0.083 mmol). The reaction
mixture was stirred at 80° C. for 2 hours. After cooling, the
reaction was purifed through preparative HPL.C (YMC 75x30
mm column, 0.1% TFA in water and 0.1% TFA in acetoni-
trile) to afford the title compound (13 mg, 0.025 mmol, 29.6%
yield) as a yellow solid. 'H NMR (400 MHz, DMSO-dé6) &
ppm 13.05 (br.s., 1H), 11.76 (br.s., 1H), 9.00 (s, 1H), 8.28 (br.
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s., 1H), 8.17 (d, J=8.6 Hz, 1H), 7.98 (d, I=1.3 Hz, 1H), 7.83
(br. s., 1H1), 7.74 (s, 1H), 7.69 (d, J=8.1 Hz, 1H), 7.36 (s, 2H),
2.55 (s, 3H), 2.52 (br. 5., 3H), 2.33 (s, 3H).

Example 38
[0641]
O OH

NH O
X NIL

B ¥

N F

/O

3-({3-(aminocarbonyl)-7-[ 2-(methyloxy)-4-pyridi-
nyl]-4-quinolinyl famino)benzoic acid

a) ethyl 3-({3-(aminocarbonyl)-7-[2-(methyloxy)-4-
pyridinyl]-4-quinolinyl }amino)benzoate

[0642] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]Jamino }benzoate (example 6a, 300 mg,
0.724 mmol), 2-methoxypyridinyl-4-boronic acid (332 mg,
2.173 mmol), potassium carbonate (300 mg, 2.173 mmol),
and tetrakis(triphenylphosphine)palladium (0) (37.7 mg,
0.033 mmol) in 1,4-dioxane (2.0 ml) and water (0.667 ml)
was heated to 120° C. for 20 min. in a Biotage Initiator®
microwave synthesizer. Upon cooling, the reaction mixture
was diluted with water and extracted with ethyl acetate twice.
The combined organic portions were dried (MgSO,) and
concentrated. Following purification via flash column chro-
matography (0-10% methanol in dichloromethane) the
desired fractions were concentrated and the residue triturated
in ethyl ether to obtain the title compound (0.130 g, 41%) as
ayellow solid. "H NMR (400 MHz, DMSO-d,) ppm 10.32 (s,
1H), 9.02 (s, 1H), 8.29 (d, J=1.8 Hz, 1H), 8.25 (br. 5., 1H),
7.93 (d, J=8.8 Hz, 1H), 7.83 (d, J=7.1 Hz, 1H), 7.80 (dd,
J=9.0,1.9 Hz, 1H), 7.69 (br. 5., 1H), 7.52-7.61 (m, 2H), 7.38
(t,J=7.8 Hz, 1H),7.21 (dd, J=8.1, 1.5 Hz, 1H), 6.85 (d, J=2.0
Hz, 1H), 6.76 (dd, I=7.1,2.0 Hz, 1H), 4.27 (q, J=7.1 Hz, 2H),
1.99 (s, 3H), 1.27 (t, J=7.1 Hz, 3H).

b) 3-({3-(aminocarbonyl)-7-[2-(methyloxy)-4-py-
ridinyl]-4-quinolinyl }amino)benzoic acid

[0643] To a suspension of ethyl 3-({3-(aminocarbonyl)-7-
[2-(methyloxy)-4-pyridinyl]-4-quinolinyl }amino)benzoate

(130 mg, 0.294 mmol) in ethanol (2.0 mL) was added 1N
aqueous sodium hydroxide (2 ml, 2.000 mmol). After stirring
2 h at ambient temperature, the reaction mixture was concen-
trated to an aqueous residue, which was then neutralized with
6N aqueous hydrochloric acid. The resulting precipitate was
filtered, washed with water, and dried in vacuo to obtain the
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title compound (0.060 g, 49%) as a bright yellow solid. 'H
NMR (400 MHz, DMSO-d,) ppm 11.60 (br. s., 1H), 9.03 (s,
1H), 8.30-8.41 (m, 2H), 8.24 (d, J=8.8 Hz, 1H), 7.94 (dd,
J=9.1,1.5Hz, 1H), 7.89 (d,J=7.1 Hz, 1H), 7.76-7.84 (m, 2H),
7.75 (br. s., 1H), 7.40-7.58 (m, 2H), 6.85 (d, J=2.0 Hz, 1H),
6.68 (dd, I=7.2, 2.1 Hz, 1H), 3.48 (br. s., 3H).

Example 39

[0644]

NH,

3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)phe-
nyl]-4-quinolinyl}amino)benzoic acid

a) ethyl 3-({3-(aminocarbonyl)-7-[2,4-bis(methy-
loxy)phenyl]-4-quinolinyl }amino)benzoate

[0645] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]amino }benzoate (example 6a, 280 mg,
0.676 mmol), 2.4-dimethoxyphenylboronic acid (369 mg,
2.028 mmol), potassium carbonate (280 mg, 2.028 mmol),
and tetrakis(triphenylphosphine)palladium(0) (35.1 mg,
0.030 mmol) in 1,4-dioxane (2.0 ml) and water (0.667 ml)
was heated to 120° C. for 20 min. in a Biotage Initiator®
microwave synthesizer. Upon cooling, the reaction mixture
was diluted with water and extracted with ethyl acetate twice.
The combined organic portions were dried (MgSO,) and
concentrated. Following purification via flash column chro-
matography (0-10% methanol in dichloromethane) the
desired fractions were concentrated and the residue triturated
in ethyl ether to obtain the title compound (0.270 g, 85%) as
apale beige solid. "HNMR (400 MHz, DMSO-d,) ppm 10.33
(s, 1H), 8.99 (s, 1H), 8.24 (br. s., 1H), 8.03 (d, J=1.5 Hz, 1H),
7.79 (d, J=8.8 Hz, 1H), 7.67 (br. 5., 1H), 7.52-7.62 (m, 3H),
7.33-7.42 (m,2H),7.20 (dd, J=8.1,1.5Hz, 1H),6.71 (d,J=2.5
Hz, 1H), 6.67 (dd, J=8.5,2.4 Hz, 1H), 4.27 (4, I=7.1 Hz, 2H),
3.83 (s, 3H), 3.80 (s, 3H), 1.27 (t, J=7.1 Hz, 3H).

b) 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)
phenyl]-4-quinolinyl}amino)benzoic acid

[0646] To a suspension of ethyl 3-({3-(aminocarbonyl)-7-
[2,4-bis(methyloxy)phenyl]-4-quinolinyl }amino)benzoate
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(270 mg, 0.573 mmol) in ethanol (3.0 mL) was added 1N
aqueous sodium hydroxide (3 ml, 3.00 mmol). After stirring
overnight at ambient temperature, the reaction mixture was
concentrated to an aqueous residue, which was then neutral-
ized with 6N aqueous hydrochloric acid. The resulting pre-
cipitate was filtered, washed with water, and dried in vacuo to
obtain the title compound (0.134 g, 53%) as a bright yellow
solid. "H NMR (400 MHz, DMSO-d,) ppm 13.17 (br. s., 1H),
11.85 (br. s., 1H), 9.00 (s, 1H), 8.31 (br.s., 1H), 8.17 (d, I=1.5
Hz, 1H), 8.10 (d, J=9.1 Hz, 1H), 7.81-7.93 (m, 2H), 7.79 (br.
s., 1H), 7.75 (dd, J=8.8, 1.5 Hz, 1H), 7.54 (d, J=5.1 Hz, 2H),
7.44 (d, J1=8.6 Hz, 1H), 6.76 (d, J=2.3 Hz, 1H), 6.71 (dd,
J=8.6,2.5 Hz, 1H), 3.84 (s, 3H), 3.84 (s, 3H).

Example 40
[0647]
O OH
NH O
X NIL
/ N
'
\
/N

3-{[3-(aminocarbonyl)-7-(1-methyl-1H-pyrazol-4-
y1)-4-quinolinyl]amino } benzoic acid, bistrifluoroac-
etate salt

[0648] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]Jamino }benzoate (example 6a, 100 mg,
0.241 mmol), 1-methylpyrazole-4-boronic acid (151 mg,
0.724 mmol), potassium carbonate (100 mg, 0.724 mmol),
and tetrakis(triphenylphosphine)palladium(0) (12.55 mg,
10.86 umol) in 1,4-dioxane (2.0 ml) and water (2 ml) was
heated to 120° C. for 20 min. in a Biotage Initiator® micro-
wave synthesizer. Upon cooling, the reaction mixture was
diluted with water and extracted with ethyl acetate. The
organic portion was concetnrated and the residue diluted with
ethanol (2.0 mL) and treated with sodium hydroxide (1N aq
solution) (1.629 ml, 1.629 mmol). Following stirring over-
night at room temperature, the ethanol was concentrated, the
residue diluted with water, then adjusted to pH~4 using 1N
hydrochloric acid. The resulting solid was purified using
Reverse Phase HPLC (0.1% TFA in acetonitrile and water) to
obtain the title compound (0.004 g, 3%) as a yellow solid. 'H
NMR (400 MHz, DMSO-d;) ppm 13.17 (br. s., 1H), 11.64
(br. s., 1H), 8.92 (s, 1H), 8.42 (s, 1H), 8.09 (s, 1H), 7.98-8.06
(m, 2H), 7.66-7.92 (m, 4H), 7.38-7.61 (m, 2H), 3.91 (s, 3H).
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Example 41
[0649]

OH

3-({7-(3,5-dimethyl-4-isoxazolyl)-3-[({[4-(methy-
loxy)phenyl]methyl}amino)carbonyl]-4-
quinolinyl }amino)benzoic acid

a) ethyl 3-({7-(3,5-dimethyl-4-isoxazolyl)-3-[ ({[4-
(methyloxy)phenyl|methyl}amino)carbonyl]-4-
quinolinyl}amino)benzoate

[0650] Benzotriazol-1-yloxy-trispyrrolidinophosphonium
hexafluorophosphate (130 mg, 0.250 mmol) was added to a
stirred solution of 7-(3,5-dimethyl-4-isoxazolyl)-4-({3-
[(ethyloxy)carbonyl]phenyl }amino)-3-quinolinecarboxylic
acid (example 13¢, 72 mg, 0.167 mmol), 4-methoxybenzy-
lamine (0.033 mL, 0.250 mmol), and triethylamine (0.070
ml, 0.501 mmol) in dichloromethane (2 mL) at room tem-
perature and the mixture stirred for 18 h. 1M aqueous hydro-
chloric acid (10 mL) was added and the mixture extracted
with dichloromethane. The extracts were washed with brine,
dried (MgSO4) and evaporated under reduced pressure. The
residue was chromatographed (silica gel, 20-100% ethyl
acetate/hexane) to give the title compound (0.151 g, 89%) as
a white solid. "H NMR (400 MHz, METHANOL-d,) ppm
1.40 (t,J=7.07 Hz, 3H) 2.38 (s, 3H) 2.56 (s, 3H) 3.80 (s, 3H)
4.05 (s, 2H) 4.39 (q, J=7.24 Hz, 2H) 6.85-6.92 (m, 2H)
7.13-7.22 (m, 2H) 7.53-7.61 (m, 2H) 7.75 (dd, J=9.09, 1.77
Hz, 1H) 7.94-7.98 (m, 2H) 7.99-8.04 (m, 1H) 8.47 (d, J=8.84
Hz, 1H) 8.80 (s, 1H).

b) 3-({7-(3,5-dimethyl-4-isoxazolyl)-3-[ ({[4-(methy-
loxy)phenyl]methyl}amino)carbonyl]-4-
quinolinyl }amino)benzoic acid

[0651] Sodium hydroxide (0.039 mL, 0.234 mmol) was
added to a stirred solution of ethyl 3-({7-(3,5-dimethyl-4-
isoxazolyl)-3-[({[4-(methyloxy)phenyl]methyl } amino)car-

bonyl]-4-quinolinyl}amino)benzoate (43 mg, 0.078 mmol)
in ethanol (2 mL) at room temperature. After one hour, the
temperature was raised to 50° C. After an additional hour, 1IN
HCl was added dropwise until neutral pH was obtained. The
solution was filtered and purified by HPLC (5-80% Acetoni-
trile/water w/0.1% TFA @ 10 min gradient) to give the title
compound (22 mg, 0.042 mmol, 53.9% yield) as a white
powder. 'H NMR (METHANOL-d,): 8.79 (s, 1H), 8.47 (d,
J=9.1 Hz, 1H), 8.04 (td, J=4.5, 1.6 Hz, 1H), 7.90-8.00 (m,
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2H),7.77 (dd, 1=8.8, 1.8 Hz, 1H), 7.57-7.64 (m, 2H), 7.20 (d,
J=8.6 Hz, 2H), 6.90 (d, ]=8.6 Hz, 2), 4.04 (s, 1H), 3.81 (s,
3H), 2.56 (s, 3H), 2.39 (s, 3H).

Example 42

[0652]

NH,

3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino} -4-(methyloxy)benzoic
acid, trifluoroacetate salt

a) 3-{[3-(aminocarbonyl)-7-bromo-4-quinolinyl]
amino }-4-(methyloxy)benzoic acid

[0653] To a suspension of 7-bromo-4-chloro-3-quinolin-
ecarboxamide (example 1a, 100 mg, 0.350 mmol) in acetic
acid (10 mL) was added 3-amino-4-(methyloxy )benzoic acid
(58.5 mg, 0.350 mmol). The reaction mixture was stirred at
100° C. for 2 hours. After cooling, the reaction was quenched
with water, the precipitate was collected and dried in the air to
afford the title compound (105 mg, 0.252 mmol, 72.0% yield)
as a brown solid. "H NMR (400 MHz, DMSO-d6) & ppm
12.15 (br.s., 1H), 9.09 (s, 1H), 8.45 (br.s., 1H),8.29(d,J=1.8
Hz, 1H), 7.94 (dd,J=8.7,2.1 Hz, 2H),7.89 (d, J=10.1 Hz, 1H),
7.80 (s, 1H), 7.73 (dd, J=9.2, 1.9 Hz, 1H), 7.27 (d, ]=8.6 Hz,
1H), 3.80 (s, 3H).

b) 3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino} -4-(methyloxy)benzoic
acid, trifluoroacetate salt

[0654] To a suspension of 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]Jamino }-4-(methyloxy)benzoic acid
(100 mg, 0.240 mmol), (3,5-dimethyl-4-isoxazolyl)boronic
acid (67.7 mg, 0.481 mmol) and tetrakis(triphenylphosphine)
palladium(0) (13.88 mg, 0.012 mmol) in 1,4-dioxane (6 mL.)
and water (2.000 mL) was added potassium carbonate (66.4
mg, 0.481 mmol). The reaction mixture was stirred at 100° C.
for 2 hours. After cooling, the mixture was purifed through
preparative HPLC (YMC 75x30 mm column, 0.1% TFA in
water and 0.1% TFA in acetonitrile) to afford the title com-
pound (65 mg, 0.119 mmol, 49.5% yield) as a yellow solid.
'"H NMR (400 MHz, DMSO-d6) d ppm 12.84 (br. s., 1H),
11.90 (br. s., 1H), 8.99 (s, 1H), 8.30 (br. 5., 1H), 8.06 (d, JI=8.6
Hz, 1H), 7.96 (d, J=1.8 Hz, 1H), 7.84 (br. s., 1H), 7.64 (dd,
J=9.0, 1.4 Hz, 1H), 7.60 (d, J=2.8 Hz, 1H), 7.47 (dd, J=8.8,
2.8 Hz, 1H),7.20(d, J=8.8 Hz, 1H),3.86 (s, 3H), 2.51 (s, 3H),
2.32 (s, 3H).
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Example 43
[0655]

HO (6]

NH,

3-{[3-(aminocarbonyl)-6-(methyloxy)-7-phenyl-4-
quinolinyl]amino }benzoic acid

a) methyl 3-{[3-(aminocarbonyl)-7-chloro-6-(methy-
loxy)-4-quinolinyl]amino }benzoate

[0656] A mixture of 4,7-dichloro-6-(methyloxy)-3-quino-
linecarboxamide (example 9d, 1.43 g, 5.27 mmol), methyl
3-aminobenzoate (1.04 g, 6.88 mmol) and acetic acid (20 mL)
was heated at 50° C. for 1 h. On cooling to room temperature,
a precipitate separated and was filtered off, washed with
acetic acid and dried to give the title compound (1.93 g, 95%)
as a yellow solid. "H NMR (400 MHz, DMSO-d,) ppm 3.86
(s,3H)3.87 (s,3H) 7.47-7.63 (m, 3H) 7.79-7.85 (m, 2H) 7.91
(s, 1H) 8.14 (s, 1H)8.20 (s, 1H) 8.87 (s, 1H) 11.31 (br. 5., 1H).

b) methyl 3-{[3-(aminocarbonyl)-6-(methyloxy)-7-
phenyl-4-quinolinyl]amino } benzoate

[0657] A mixture of methyl 3-{[3-(aminocarbonyl)-7-
chloro-6-(methyloxy)-4-quinolinyl]amino } benzoate (0.154
g, 0.400 mmol), phenylboronic acid (0.195 g, 1.60 mmol),
bis(tri-t-butylphosphine)palladium(0) (0.020 g, 0.040 mmol)
and potassium carbonate (0.276 g, 2.00 mmol) in 1,4-dioxane
(3 mL) and water (1 mL) was stirred at 120° C. in a microwave
synthesiser for 0.5 h, then cooled and filtered. The filtrate was
concentrated under reduced pressure, then diluted with water
and acidified to pH 2 with 1M aqueous hydrochloric acid. The
precipitate was filtered off, washed with water and dried, then
chromatographed (silica gel, 1-10% methanol/dichlo-
romethane) to give the title compound (0.110 g, 64%) as a
yellow powder. "H NMR (400 MHz, DMSO-d,) ppm 3.55 (s,
3H)3.83 (s, 3H) 7.20-7.24 (m, 1H) 7.26 (s, 1H) 7.38-7.51 (m,
4H) 7.55-7.66 (m, SH) 7.87 (s, 1H) 8.17 (br. s., 1H) 8.87 (s,
1H) 10.13 (s, 1H).

¢) 3-{[3-(aminocarbonyl)-6-(methyloxy)-7-phenyl-4-
quinolinyl]amino }benzoic acid

[0658] 1M aqueous sodium hydroxide (2.00 mL, 2.00
mmol) was added to a solution of methyl 3-{[3-(aminocar-
bonyl)-6-(methyloxy)-7-phenyl-4-quinolinyl]

amino }benzoate

[0659] (0.093 g, 0.218 mmol) in ethanol (5§ mL) and the
mixture stirred at room temperature for 3 h, then diluted with
water (30 mL). The pH was adjusted to 2 with 1M aqueous
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hydrochloric acid and the precipitate filtered off, washed with
water and dried to give the title compound (0.074 g, 82%) as
apaleyellow solid. "HNMR (400 MHz, DMSO-d,) ppm 3.55
(s, 3H) 7.23-7.29 (m, 1H) 7.30 (s, 1H) 7.37-7.52 (m, 4H)
7.57-7.63 (m, 4H) 7.65 (br. s., 1H) 7.87 (s, 1H) 8.20 (br. s.,
1H) 8.88 (s, 1H) 10.35 (br. s., 1H) 12.98 (br. s., 1H).

Example 44
[0660]

0 on
5\NH 0
x NIL
o ¥
AN

3-{[3-(aminocarbonyl)-7-(2-methyl-4-pyridiny1)-4-
quinolinyl]amino }benzoic acid

a) ethyl 3-{[3-(aminocarbonyl)-7-(2-methyl-4-py-
ridinyl)-4-quinolinyl]amino } benzoate

[0661] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
chloro-4-quinolinyl]amino } benzoate (example 14b, 143 mg,
0.387 mmol), 2-methyl-4-(4,4,5,5-tetramethyl-1,3,2-diox-
aborolan-2-yl)pyridine (254 mg, 1.160 mmol), potassium
carbonate (160 mg, 1.160 mmol), and tetrakis(triphenylphos-
phine)palladium(0) (20.11 mg, 0.017 mmol) in 1,4-dioxane
(2.0 ml) and water (0.667 ml) was heated to 120° C. for 20
min. in a Biotage Initiator® microwave synthesizer. Poor
reaction profile was observed. The mixture was re-submitted
to 150° C. for 20 minutes. Upon cooling, the reaction mixture
was diluted with water and extracted with ethyl acetate twice.
The combined organic portions were dried (MgSO4) and
concentrated. Following purification via flash column chro-
matography (10% methanol in dichloromethane) the desired
fractions were concentrated and the residue triturated in ethyl
ether to obtain the title compound (0.064 g, 39%) as a yellow
solid. 'HNMR (400 MHz, DMSO-d,) ppm 10.91 (br. s., 1H),
9.03 (s, 1H), 8.66 (d, J=5.3 Hz, 1H), 8.43 (s, 1H), 8.24 (br. s.,
1H), 8.11-8.19 (m, 1H), 7.99 (dd, J=8.5, 1.1 Hz, 1H), 7.92 (br.
s., 1H), 7.82 (br. s., 1H), 7.67-7.75 (m, 3H), 7.47 (1, ]=8.1 Hz,
1H), 7.37 (d, J=9.3 Hz, 1H), 430 (q, J=7.2 Hz, 2H), 3.17 (s,
3H), 1.30 (t, J=7.2 Hz, 3H).

b) 3-{[3-(aminocarbonyl)-7-(2-methyl-4-pyridinyl)-
4-quinolinyl]amino}benzoic acid

[0662] To a suspension of ethyl 3-{[3-(aminocarbonyl)-7-
(2-methyl-4-pyridinyl)-4-quinolinylJamino } benzoate (60
mg, 0.141 mmol) in ethanol (5.0 mL.) was added 1N aqueous
sodium hydroxide (2 ml, 2.000 mmol). After stirring 3 hr at
ambient temperature, the reaction mixture was concentrated
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to an aqueous residue, which was then neutralized with 6N
aqueous hydrochloric acid. The resulting precipitate was fil-
tered, washed with water, and dried in vacuo to obtain the title
compound (0.020 g, 36%) as a yellow solid. "H NMR (400
MHz, DMSO-d,) ppm 13.04 (br. s., 1H), 10.81 (s, 1H), 9.04
(s, 1H), 8.63 (d, J=5.3 Hz, 1H), 8.41 (s, 1H), 8.28 (br. 5., 1H),
8.08 (d, I=8.8 Hz, 1H), 7.96 (d, J=8.8 Hz, 1H), 7.89 (br. s.,
1H), 7.78 (d, J=4.0 Hz, 1H), 7.74 (br. s., 1H), 7.68 (d, I=7.6
Hz, 1H), 7.63 (br. s., 1H), 7.45 (t, I=7.8 Hz, 1H), 7.29-7.39
(m, 1H), 2.60 (s, 3H).

Example 45
Oé ;OH
NH O
AN NH,
HO P
O N

3-{[3-(aminocarbonyl)-7-(3-hydroxyphenyl)-4-
quinolinyl]amino }benzoic acid

[0664] A solution of 3-({3-(aminocarbonyl)-7-[3-(methy-
loxy)phenyl]-4-quinolinyl }amino)benzoic acid (example 35,
98 mg, 0.237 mmol) in dichloromethane (10 mL.) was treated
with boron tribromide (1M solution in dichloromethane)
(1.304 mL., 1.304 mmol) at room temperature overnight. The
reaction mixture was poured into water, filtered and washed
with water. The obtained solid was purified using Reverse
Phase HPLC (ODS, 0.1% TFA in acetontirle and water) to
obtain the title compound (0.029 g, 31%) as a bright yellow
solid. 'HNMR (400 MHz, DMSO-d,) ppm 11.32 (br. 5., 1H),
9.76 (br. s., 1H), 9.00 (s, 1H), 8.26 (br. s., 1H), 8.15 (d, J=1.8
Hz, 1H), 8.11 (d, I=8.8 Hz, 1H), 7.86 (dd, 9.0, 1.4 Hz, 1H),
7.77 (d, J=7.6 Hz, 1H), 7.73 (br. 5., 2H), 7.47-7.53 (m, 1H),
7.41-7.46 (m, 1H),7.31-7.38 (m, 1H), 7.25 (d, J=8.1 Hz, 1H),
7.18 (t,J=1.9 Hz, 1H), 6.89 (dd, J=8.1, 1.5 Hz, 1H).

[0663]

Example 46
[0665]
O OH
NH O
HN/\ AN NIL
N
_ ~ -
N F
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3-({3-(aminocarbonyl)-7-[2-(1-piperazinyl)-4-pyridi-
nyl]-4-quinolinyl}amino)benzoic acid, trifluoroac-
etate salt

[0666] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]Jamino }benzoate (example 6a, 70 mg,
0.169 mmol), 2-(1-piperazinyl)-pyridinyl-4-boronic acid
(105 mg, 0.507 mmol), potassium carbonate (283 mg, 2.048
mmol), and tetrakis(triphenylphosphine)palladium(0) (8.79
mg, 7.60 umol) in 1,4-dioxane (2.0 ml) and water (0.667 mL.)
was heated to 100° C. for 20 min. in a Biotage Initiator®
microwave synthesizer. Upon cooling, the reaction mixture
was concentrated in vacuo, diluted with ethanol (2 ml) and
then treated with sodium hydroxide (1M aq solution) (2 ml,
2.000 mmol). Following stirring overnight at room tempera-
ture, the ethanol was removed in vacuo, the residue diluted
with water and extracted using ethyl acetate. The aqueous
portion was then adjusted to pH~4 using 1N hydrochloric
acid. The solution was purified using Reverse Phase (0.1%
TFA in acetonitrile and water) to obtain the title compound
(0.039 g, 40%) as a bright yellow solid. 'H NMR (400 MHz,
DMSO-dg) ppm 11.87 (br. s., 1H), 9.05 (s, 1H), 8.96 (br. s.,
2H), 8.43 (d, J=1.5 Hz, 1H), 8.33 (br. s., 1H), 8.34 (d, J=5.3
Hz, 1H), 8.23 (d, I=9.1 Hz, 1H), 8.08 (dd, J=9.1, 1.5 Hz, 1H),
7.84-7.91 (m, 2H), 7.81 (br. s, 1H), 7.57 (d, J=5.1 Hz, 2H),
737 (s, 1H), 7.19 (d, J=5.3 Hz, 1H), 3.81-3.90 (m, 4H),
3.15-3.30 (m, 4H).

Example 47
[0667]

O, OH

NH,

3-{[3-(aminocarbonyl)-7-(1-methyl- 1H-indazol-7-
y1)-4-quinolinyl]amino } benzoic acid, trifluoroacetate
salt

[0668] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinylJamino }benzoate (example 6a, 106 mg,
0.256 mmol), (1-methyl-11H-indazol-7-yl)boronic acid (113
mg, 0.640 mmol), potassium carbonate (106 mg, 0.768
mmol), and tetrakis(triphenylphosphine)palladium(0) (13.31
mg, 0.012 mmol) in 1,4-dioxane (2.0 ml) and water (0.667
ml) was heated to 100° C. for 20 min. in a Biotage Initiator®
microwave synthesizer. Upon cooling, the reaction mixture
was concentrated in vacuo, diluted with ethanol (2 ml) and
then treated with sodium hydroxide (1M aq solution) (2 ml,
2.000 mmol). Following stirring overnight at room tempera-
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ture, the ethanol was removed in vacuo, the residue diluted
with water and extracted using ethyl acetate. The aqueous
portion was then adjusted to pH~4 using 1N hydrochloric
acid. The resulting solid was purified using Reverse phase
(0.1% TFA in acetonitrile and water) to obtain the title com-
pound (0.067 g, 48%) as a yellow solid. "H NMR (400 MHz,
DMSO-dg) ppm 13.12 (br. s., 1H), 11.51 (br. s., 1H), 9.03 (s,
1H), 8.22-8.28 (m, J=7.2, 7.2 Hz, 2H), 8.21 (s, 1H), 8.05 (d,
J=1.8 Hz, 1H), 7.91 (dd, J=8.1, 1.0 Hz, 1H), 7.72-7.83 (m,
4H),7.53 (d,J=4.8 Hz, 2H), 7.39 (dd, J=7.1,1.0 Hz, 1H), 7.28
(dd, JI=7.8, 7.1 Hz, 1H), 3.60 (s, 3H).

Example 48
[0669]
O OH

NH O
A NIL
Z

> )

L

N

3-{[3-(aminocarbonyl)-7-(5-pyrimidiny1)-4-quinoli-
nyl]amino }benzoic acid

a) ethyl 3-{[3-(aminocarbonyl)-7-(5-pyrimidiny1)-4-
quinolinyl]amino }benzoate

[0670] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]amino }benzoate (example 6a, 100 mg,
0.241 mmol), pyrimidine-5-boronic acid (90 mg, 0.724
mmol), potassium carbonate (100 mg, 0.724 mmol), and tet-
rakis(triphenylphosphine)palladium(0) (20 mg, 0.017 mmol)
in 1,4-dioxane (2.0 ml) and water (0.667 ml) was heated to
100° C. for 20 min. in a Biotage Initiator® microwave syn-
thesizer. Upon cooling, the reaction mixture was diluted with
water, extracted with ethyl acetate, dried (magnesium sulfate)
and concentrated in vacuo. The residue was purified via flash
column chromatography (10% methanol in dichlo-
romethane) and the desired fractions were collected and
washed with ether to furnish the title compound (0.066 g,
66%) as a yellow solid. 'H NMR (400 MHz, DMSO-d,) ppm
10.35 (s, 1H), 9.34 (s, 2H), 9.25 (s, 1H), 9.04 (s, 1H), 8.46 (d,
J=1.8 Hz, 1H), 8.27 (br.s., 1H), 7.95-8.02 (m, 1H), 7.89-7.94
(m, 1H),7.70 (br.s., 1H), 7.55-7.63 (m, 2H), 7.39 (t, J=8.2 Hz,
1H), 7.19-7.26 (m, 1H), 4.27 (q, 2H), 1.28 (t, J=7.1 Hz, 3H).

b) 3-{[3-(aminocarbony1)-7-(5-pyrimidinyl)-4-
quinolinyl]amino }benzoic acid

[0671] To a suspension of ethyl 3-{[3-(aminocarbonyl)-7-
(5-pyrimidinyl)-4-quinolinylJamino } benzoate (66 mg, 0.160
mmol) in ethanol (2.0 mL) was added 1N aqueous sodium
hydroxide (2 ml, 2.000 mmol). After stirring 30 min. at ambi-
ent temperature, the reaction was concentrated to an aq resi-
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due, then quenched with 6N aqueous hydrochloric acid and
the resulting precipitate was filtered, washed with water, and
dried in vacuo to obtain the title compound (56 mg, 0.145
mmol, 91% yield) as a yellow solid. '"H NMR (400 MHz,
DMSO-dy) ppm 10.56 (br. s., 1H), 9.33 (s, 2H), 9.25 (s, 1H),
9.06 (s, 1H), 8.45 (d, J=1.5 Hz, 1H), 8.33 (br. s., 1H), 7.97-
8.07 (m, 1H), 7.91 (dd, I=8.8, 1.8 Hz, 1H), 7.72 (br. s., 1H),
7.62 (d, 1H), 7.56 (s, 1H), 7.40 (t, J=7.8 Hz, 1H), 7.27 (dd,
J=8.1, 1.5 Hz, 1H).

Example 49
[0672]
O OH

NH O
X NIL

AN N

HN. =z
N

3-{3-aminocarbonyl)-7-[6-(aminocarbonylyl)-3-
pyridinyl]-4-quinolinyl }amino)benzoic acid, trifluo-
roacetate salt

a) ethyl 3-{[3-(aminocarbonyl)-7-(6-cyano-3-pyridi-
nyl)-4-quinolinyl]lamino } benzoate

[0673] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinylJamino }benzoate (example 6a, 100 mg,
0.241 mmol), 2-cyanopyridine-5-boronic acid pinacol ester
(107 mg, 0.724 mmol), potassium carbonate (100 mg, 0.724
mmol), and tetrakis(triphenylphosphine)palladium(0) (12.55
mg, 10.86 umol) in 1,4-dioxane (3 mL) and water (1.000 mL.)
was heated to 100° C. for 20 min. in a Biotage Initiator®
microwave synthesizer. Upon cooling, the reaction mixture
was diluted with water and extracted with ethyl acetate. The
organic portion was dried over magnesium sulfate, filtered
and concentrated. The residue was purified via flash column
chromatography (0-100% ethyl acetate in hexanes, then 10%
methanol in ethyl acetate) to give the title compound (0.100 g,
95%). "H NMR (400 MHz, DMSO-d,) ppm 10.35 (s, 1H),
9.31(dd, J=2.3,0.8 Hz, 1H), 9.05 (s, 1H), 8.57 (dd, J=8.1,2.3
Hz, 1H), 8.49 (d, J=2.0 Hz, 1H), 8.27 (s, 1H), 8.20 (dd, ]=8.2,
0.6 Hz, 1H), 7.98-8.04 (m, 1H), 7.88-7.96 (m, 1H), 7.71 (s,
1H), 7.57-7.65 (m, 2H), 7.40 (t, J=8.1 Hz, 1H), 7.23 (dt,
J=7.6,1.4 Hz, 1H), 4.28 (q, 2H), 1.28 (t, I=7.1 Hz, 3H).

b) 3-({3-(aminocarbonyl)-7-[ 6-(aminocarbonyl)-3-
pyridinyl]-4-quinolinyl }amino)benzoic acid, trifluo-
roacetate salt

[0674] To a suspension of ethyl 3-{[3-(aminocarbonyl)-7-
(6-cyano-3-pyridinyl)-4-quinolinylJamino }benzoate (100
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mg, 0.229 mmol) in ethanol (5.0 mL.) was added 1N aqueous
sodium hydroxide (1.000 ml, 1.000 mmol). After stirring 30
min. at ambient temperature, the reaction was concentrated to
an aqueous residue, which was neutralized using 6N hydro-
chloric acid. The solution was purified using Reverse Phase
HPLC (0.1% TFA in acetonitrile and water) to obtain the title
compound (0.024 g, 19%) as a yellow solid. "H NMR (400
MHz, DMSO-d,) ppm 13.12 (br. s., 1H), 11.37 (br. s., 1H),
8.46 (dd,J=8.1, 2.3 Hz, 1H), 8.36 (d, J=1.5 Hz, 1H), 8.28 (br.
s., 1H), 8.19 (m, 3H), 8.05 (d, J=9.9 Hz, 1H), 7.68-7.84 (m,
4H), 7.48-7.55 (m, 1H), 7.40-7.48 (m, 1H).

Example 50
[0675]

OH

NI,

3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-[2,3-bis(methy-
loxy)-4-pyridinyl]|benzoic acid

a)
3-amino-5-[2,3-bis(methyloxy)-4-pyridinyl |benzoic
acid

[0676] A suspension of 3-amino-5-bromobenzoic acid
(200 mg, 0.926 mmol), (2,3-dimethoxypyridin-4-yl)boronic
acid (186 mg, 1.018 mmol) and potassium carbonate (256
mg, 1.852 mmol) in 1,4-dioxane (6 mL) and water (2 m[.) was
degassed by bubbling with Ar for few min. Tetrakis(triph-
enylphosphine)palladium(0) (53.5 mg, 0.046 mmol) was
added. The reaction mixture was sealed and heated in a
Biotage Initiator microwave reactor at 100° C. for 30 min.
According to UPLC-MS the conversion was incomplete and
some small content of starting 3-Amino-5-bromobenzoic
acid was present but still the reaction was stopped. The reac-
tion mixture was diluted with water and extracted two times
with EtOAc (some less polar impurities were present in
organic layer while product remained in water layer). The
water layer was acidified with 6N HCl (pH~5-6) and
extracted with EtOAc. The collected organic layers were
dried over sodium sulfate and evaporated to obtain 184 mg of
crudeproduct (area %=80.15) containing starting acid as a
main impurity (area %=15.13). The product was recrystal-
lized from MeOH to obtain the title compound (0.077 g, 30%)
as an off-white solid, MS (ES+) m/z: 275 [M+H]", and
slightly impure product (0.07 g, 23%) after evaporation of
mother liquour.
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b) 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-[2,3-bis(methy-
loxy)-4-pyridinyl]|benzoic acid

[0677] To asuspension of 3-amino-5-[2,3-bis(methyloxy)-
4-pyridinyl]benzoic acid (71 mg, 0.259 mmol) in acetic acid
(10 mL), 7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-chloro-3-
quinolinecarboxamide (example 1b, 89 mg, 0.259 mmol) was
added. The reaction mixture (suspension, reactants were not
dissolved completely) was stirred at room temperature over-
night. After 17 h according to UPLC-MS the conversion to
desired product was incomplete but still the reaction was
stopped. The volume of the reaction mixture was reduced by
evaporating, the water was added and the precipitate was
filtered, washed with water and dried to afford the title com-
pound (0.080 g, 51%). MS (ES+) m/e 583 [M+H]".

Example 51
[0678]
o) oH
== NH 0O
\_-0
X NIL
=
i ’
O)\N/ o
~ ~

3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quuinolinyl }amino)-5-(2-furanyl)
benzoic acid, trifluoroacetate salt

a) 3-amino-5-(2-furanyl)benzoic acid

[0679] To asuspension of3-amino-5-bromobenzoic acid (1
g, 4.63 mmol), 2-furanylboronic acid (0.518 g, 4.63 mmol)
and potassium carbonate (1.279 g, 9.26 mmol) in 1,4-dioxane
(12 mL) and water (4.00 mL) was added tetrakis(triph-
enylphosphine)palladium(0) (0.267 g, 0.231 mmol). The
mixture was heated to 100° C. overnight. After cooling, the
mixture was diluted with water, acidified with 6N HCI and
extracted with ethyl acetate. The organic layer was dried over
MgSO,, filtered and concentrated under reduced pressure.
The precipitate was collected and washed with methylene
chloride and ether to afford the title compound (350 mg,
1.722 mmol, 37.2% yield) as a brown solid. 1H NMR (400
MHz, DMSO-d6) d ppm 12.77 (br. s, 1H), 7.73 (d, J=1.0 Hz,
1H), 7.41 (t, J=1.5 Hz, 1H), 7.11 (d, J=1.5 Hz, 2H), 6.84 (d,
J=3.3Hz, 1H), 6.58 (dd, J=3.4, 1.9 Hz, 1H), 5.48 (br. 5., 2H).
MS (ES+) m/e 204 [M+H]+.

b) 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl}amino)-5-(2-furanyl)ben-
zoic acid, trifluoroacetate salt

[0680] To a suspension of 7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-chloro-3-quinolinecarboxamide (example 1b, 50
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mg, 0.145 mmol) in acetic acid (10 mL) was added 3-amino-
5-(2-furanyl)benzoic acid (29.5 mg, 0.145 mmol). The reac-
tion mixture was stirred at room temperature overnight and
was purified through preparative HPLC (YMC 75x30 mm
column, 0.1% TFA in water and 0.1% TFA in acetonitrile) to
afford 3-({3-(aminocarbonyl)-7-[ 2,4-bis(methyloxy)-5-pyri-
midinyl]-4-quinolinyl }amino)-5-(2-furanyl)benzoic acid (40
mg, 0.064 mmol, 44.1% yield) as a yellow solid. 'H NMR
(400 MHz, MeOD) 6 ppm 8.94 (s, 1H), 8.55 (s, 1H), 8.32 (t,
J=1.5Hz, 1H), 8.15-8.22 (m, 2H), 7.83-7.92 (m, 3H), 7.63 (d,
J=1.3Hz, 1H), 6.94 (d,J=3.5Hz, 1H), 6.57 (dd, J=3.4,1.9 Hz,
1H), 4.11 (s, 3H), 4.08 (s, 3H). MS (ES+) m/e 512 [M+H]+

Example 52
[0681]

COH

3-({3-(aminosulfonyl)-7-[2,4-bis(methyloxy)-5-pyri-
midinyl]-4-quinolinyl }amino)benzoic acid

a) 7-bromo-4-hydroxy-3-quinolinesulfonyl chloride

[0682] A solution of 7-bromo-4-quinolinol (1.00 g, 4.46
mmol) in chlorosulfonic acid (10 mL) was heated at 100° C.
for 18 h, then cooled and poured carefully onto ice. The solid
was filtered off, washed with water and dried to give the title
compound (1.33 g, 85% pure, 79%) as a solid, containing a
little (~12%) of the corresponding sulfonic acid by NMR. 'H
NMR (400 MHz, DMSO-d,) ppm 7.71 (dd, J=8.72, 1.89 Hz,
1H) 8.04 (d, J=1.52 Hz, 1H) 8.16 (d, J=8.84 Hz, 1H) 8.78 (s,
1H).

b) 7-bromo-4-chloro-3-quinolinesulfonamide

[0683] A mixture of 7-bromo-4-hydroxy-3-quinolinesulfo-
nyl chloride (1.32 g, 4.34 mmol) and phosphorus oxychloride
(10 mL) was stirred under reflux for 3 h, then cooled. The
solvent was removed under reduced pressure and the residue
azeotroped twice with toluene. The flask was cooled in iced
water and 0.5M ammonia in dioxane (87 mL) added rapidly
with stirring. The mixture was stirred 0.25 h at room tempera-
ture, then the solvent removed under reduced pressure. The
residue was slurried in water (100 mL). The solid was filtered
off, washed with water and dried to give the title compound
(1.18 g, 94% pure, 84%) as a cream solid. 'H NMR (400
MHz, DMSO-d,) ppm 8.05 (dd, 1=9.09,1.77 Hz, 1H) 8.07 (s,
2H) 8.37 (d, I=8.84 Hz, 1H) 8.45 (d, J=1.77 Hz, 1H) 9.30 (s,
1H).
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¢) ethyl 3-{[3-(aminosulfonyl)-7-bromo-4-quinoli-
nyl]amino}benzoate

[0684] A mixture of 7-bromo-4-chloro-3-quinoline-
sulfonamide (0.321 g, 1.00 mmol), ethyl 3-aminobenzoate
(0.247 g, 1.50 mmol) and acetic acid (6 mL) was stirred in a
heating block set at 50° C. for 2 h, then cooled. Ether (10 mL)
was added and the mixture stirred 0.25 h. The precipitate was
filtered off, washed with ether and dried to give the title
compound (0.379 g, 93% pure, 84%) as a yellow solid. ‘H
NMR (400 MHz, DMSO-d,) ppm 1.30 (t, J=7.07 Hz, 3H)
4.30(q,J=7.07 Hz, 2H) 7.23-7.27 (m, 1H) 7.45 (t, J=7.83 Hz,
1H) 7.52 (d, J=9.09 Hz, 1H) 7.60 (dd, J=9.09, 1.77 Hz, 1H)
7.69 (s, 1H) 7.73 (d, I=7.83 Hz, 1H) 8.02 (br. s., 2H) 8.29 (d,
J=1.77 Hz, 1H) 8.94 (br. s., 1H) 9.15 (s, 1H).

d) 3-({3-(aminosulfonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)benzoic acid

[0685] A mixture of ethyl 3-{[3-(aminosulfonyl)-7-bromo-
4-quinolinyl]amino }benzoate (0.130 g, 0.289 mmol), [2,4-
bis(methyloxy)-5-pyrimidinyl|boronic acid (0.106 g, 0.577
mmol), potassium carbonate (0.160 g, 1.16 mmol), tetrakis
(triphenylphosphine)palladium(0) (0.017 g, 0.014 mmol),
1,4-dioxane (1.5 mL) and water (0.58 mL) was stirred at 150°
C. in a microwave reactor for 0.5 h, then cooled. The super-
natant liquor was chromatographed (silica gel, 2-9% metha-
nol/dichloromethane) to give the intermediate ester (0.079 g).
The ester was slurried in methanol (6 mL) and 1M aqueous
sodium hydroxide (1.50 mL, 1.50 mmol) added. The mixture
was stirred at room temperature for 24 h. The methanol was
removed under reduced pressure and water (10 mL) added.
The solution was filtered, then acidified to pH 3 with 1M
aqueous hydrochloric acid. The precipitate was filtered off,
washed with water and dried to give the title compound
(0.063 g, 45%) as a yellow solid. '"H NMR (400 MHz,
DMSO-dy) ppm 3.97 (s, 3H) 3.98 (s, 3H) 7.15 (dd, J=8.08,
1.52 Hz, 1H) 7.40 (t, J=7.83 Hz, 1H) 7.51 (t, J=1.77 Hz, 1H)
7.62 (d, J=7.58 Hz, 1H) 7.66 (d, J=1.01 Hz, 2H) 7.90 (s, 2H)
8.25(s, 1H) 8.41 (s, IH)8.59 (s, 1H) 9.14 (s, 1H) 13.01 (br. 5.,
1H).

Example 53
[0686]
O
OH
NH O
| A NH,
&
® )
F
N
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3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-cyclopentylben-
zoic acid
a) 3-amino-5-(1-cyclopenten-1-yl)benzoic acid
[0687] A 5 mL microwave vial was charged with 3-amino-
5-bromobenzoic acid (200 mg, 0.926 mmol), cyclopenten-1-
ylboronic acid (207 mg, 1.852 mmol), tetrakis(triph-
enylphosphine)palladium(0) (53.5 mg, 0.046 mmol), and
potassium carbonate (256 mg, 1.852 mmol) in 1,4-dioxane (3
ml)/water (1.000 mL). The sealed vial was irradiated in a
Biotage microwave synthesizer at 145° C. for 25 minutes.
Purification was achieved using a reverse-phase HPLC (10-
90% acetonitrile/water gradient with 0.1% TFA) to give the
title compound (209 mg, 0.659 mmol, 71.2% yield) as a
semiclear solid. "HNMR (DMSO-d,) 7.41 (s, 1H), 7.21-7.30
(m, 1H), 7.08 (s, 1H), 6.25 (t, J=1.9 Hz, 1H), 2.57-2.69 (m,
2H), 2.48 (d, J=2.5 Hz, 2H), 1.86-2.06 (m, 2H).
b) 3-amino-5-cyclopentylbenzoic acid

[0688] 10% Pd/C (3.93 mg, 0.037 mmol) was added to a
stirred solution of 3-amino-5-(1-cyclopenten-1-yl)benzoic
acid (150 mg, 0.738 mmol) in ethanol (4 mL.) under nitrogen.
The flask was then purged with hydrogen and the mixture
stirred at rt overnight. The catalyst was then filtered and
solvent concentrated to give the title compound (139 mg,
0.677 mmol, 92% yield) as a clear glassy solid. MS (ES+)m/e
206 [M+H]™".

¢) 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-cyclopentylben-
zoic acid

[0689] 3-amino-5-cyclopentylbenzoic acid (72.0 mg,
0.351 mmol) was added to a stirred solution of 7-[2,4-bis
(methyloxy)-5-pyrimidinyl]-4-chloro-3-quinolinecarboxa-
mide (example 1b, 110mg, 0.319 mmol) in acetic acid (2 mL)
at rt. The reaction was stirred over the weekend before being
purified by HPLC (10-70% acetonitrile/water w/01.% TFA)
to give the title compound (43 mg, 0.069 mmol, 21.47%
yield) as a yellow solid. 'H NMR (METHANOL-d,) 8.97 (s,
1H), 8.53 (s, 1H), 8.20 (s, 1H), 7.98 (d, J=9.1 Hz, 1H), 7.93 (s,
1H),7.80(t,J=1.8 Hz, 1H), 7.75 (dd, J=9.1, 1.8 Hz, 1H), 7.48
(s, 1H),4.12 (s,3H),4.09 (s, 3H), 3.33 (dt, J=3.3, 1.6 Hz, 1H),
2.06-2.21 (m, 2H), 1.78-1.89 (m, 2H), 1.73 (dd, J=7.7,4.2 Hz,
2H), 1.54-1.67 (m, 2H).

Example 54
[0690]
0
oH
NH O
| AN NI,
P4
N N
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3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl}amino)-5-cyclohexylben-
zoic acid
a) 3-amino-5-(1-cyclohexen-1-yl)benzoic acid
[0691] A 5 mL microwave vial was charged with 3-amino-
5-bromobenzoic acid (200 mg, 0.926 mmol), cyclohexen-1-
ylboronic acid (233 mg, 1.852 mmol), tetrakis(triph-
enylphosphine)palladium(0) (53.5 mg, 0.046 mmol), and
potassium carbonate (256 mg, 1.852 mmol) in 1,4-dioxane (3
ml)/water (1.000 mL). The sealed vial was irradiated in a
Biotage microwave synthesizer at 145° C. for 25 minutes. The
mixture was filtered and acidified with aqueous hydrochloric
acid, and the resulting precipitate filtered. The eluent was
concentrated to give the crude product. Compound was
advanced to the next step with no purification. *"H NMR
(DMSO-dy): 7.41 (s, 1H), 7.21 (s, 1H), 7.08-7.16 (m, 1H),
6.89 (t,J=1.9Hz, 1H), 6.01-6.14 (m, 1H), 2.31 (dd, 2H), 2.17
(dd, 2H), 1.95-2.07 (m, 2H), 1.51 (d, J=2.5 Hz, 2H).
b) 3-amino-5-cyclohexylbenzoic acid

[0692] 10% palladium-on-charcoal (2.89 mg, 0.027 mmol)
was added to a stirred solution of 3-amino-5-(1-cyclohexen-
1-yD)benzoic acid (118 mg, 0.543 mmol) in ethanol (3 mL)
under nitrogen. The flask was then purged with hydrogen and
the mixture stirred at rt overnight. The catalyst was then
filtered and solvent concentrated to give the title compound
(60 mg, 0.274 mmol, 50.4% yield) as a clear glassy solid. 'H
NMR (METHANOL-d,): 7.89 (s, 1H), 7.73-7.83 (m, 1H),
7.41 (t, I=1.8 Hz, 1H), 2.65 (ddd, J=11.4, 8.7, 2.7 Hz, 1H),
1.90 (dd, J=6.2, 2.7 Hz, 4H), 1.79 (d, J=12.6 Hz, 1H), 1.42-
1.54 (m, 4H), 1.27-1.39 (m, 1H).

¢) 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl}amino)-5-cyclohexylben-
zoic acid

[0693] 3-amino-5-cyclohexylbenzoic acid (60 mg, 0.276
mmol) was added to a stirred solution of 7-[2,4-bis(methy-
loxy)-5-pyrimidinyl]-4-chloro-3-quinolinecarboxamide (ex-
ample 1b, 95 mg, 0.276 mmol) in acetic acid (2 mL) at rt.
[0694] The reaction was stirred over the weekend before
being purified by HPL.C (10-70% acetonitrile/water w/01. %
TFA) to give the title compound (34 mg, 0.053 mmol, 19.23%
yield) as a yellow solid. "H NMR (METHANOL-d,,): 8.96 (s,
1H), 8.54 (s, 1H), 8.19 (s, 1H), 8.00 (d, J=9.1 Hz, 1H), 7.93 (s,
1H), 7.83 (t, J=1.8 Hz, 1H), 7.78 (dd, J=9.1, 1.5 Hz, 1H),
7.40-7.50 (m, 1H), 4.13 (s, 3H), 4.09 (s, 3H), 2.54-2.75 (m,
1H), 1.82-2.00 (m, 4H), 1.77 (d, J=12.4 Hz, 1H), 1.40-1.53
(m, 4H), 1.23-1.37 (m, 1H).

Example 55

[0695]
O

OH

NH,
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3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl}amino)-5-[2-methyl-6-
(methyloxy)-4-pyridinyl]|benzoic acid

a) 3-amino-5-[2-methyl-6-(methyloxy)-4-pyridinyl]
benzoic acid

[0696] A suspension of 3-amino-5-bromobenzoic acid
(200 mg, 0.926 mmol), 6-methoxy-2-picoline-4-boronic
acid, pinacol ester (254 mg, 1.018 mmol) and potassium
carbonate (384 mg, 2.78 mmol) in 1,4-dioxane (9 mL) and
water (3 mL) was degassed by bubbling with Ar for few min.
Tetrakis(triphenylphosphine)palladium(0) (53.5 mg, 0.046
mmol) was added. The reaction mixture was sealed and
heated in a Biotage Initiator microwave reactor at 110° C. for
35 min. According to UPLC-MS the conversion was com-
plete. The reaction mixture was diluted with water and
extracted two times with EtOAc (some less polar impurities
were present in organic layer while product remained in water
layer). The water layer was acidified with 6N HCI1 (pH~5-6)
and extracted with EtOAc. The collected organic layers were
dried over Na,SO, and evaporated to obtain the title com-
pound (0.174 g, 96% pure, 70%) which was pure enough for
use in the next step. MS (ES+) m/e 259 [M+H]™".

b) 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinonyl }amino)-5-[2-methyl-6-(me-
thyloxy)-4-pyridinyl]benzoic acid
[0697] To a suspension of 3-amino-5-[2-methyl-6-(methy-
loxy)-4-pyridinyl|benzoic acid (74.9 mg, 0.290 mmol) in
acetic acid (11 mL), 7-[2,4-bis(methyloxy)-5-pyrimidinyl]-
4-chloro-3-quinolinecarboxamide (example 1b, 100 mg,
0.290 mmol) was added. The reaction mixture (suspension,
reactants were not dissolved completely) was stirred at RT
and monitored by UPLC-MS. According to UPLC-MS
beside desired product (MH+=567.4), a large quantity of a
4-hydroxyquinoline side product was observed in the reac-
tion mixture. After 21 h, water was added to the reaction
mixture resulting in the clear solution. After several attempts
of adjusting pH values and extraction with EtOAc, product
was partially extracted from water to organic phase. The
collected organic layers were dried over Na,SO, and evapo-
rated to obtain an impure product, which was purified by
reverse phase HPLC (ODS, aqueous 10 mM ammonium
bicarbonate/acetonitrile) to obtain the title compound (0.022

g, 13%). MS (ES+) m/e 567 [M+H]".

Example 56
[0698]
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3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-(2-methylpro-
pyl)benzoic acid, acetate salt

a) 3-amino-5-(2-methyl-1-propen-1-yl)benzoic acid

[0699] A 5 mL microwave vial was charged with 3-amino-
5-bromobenzoic acid (200 mg, 0.926 mmol), (2-methyl-1-
propen-1-yl)boronic acid (185 mg, 1.852 mmol), tetrakis
(triphenylphosphine)palladium(0) (53.5 mg, 0.046 mmol),
and potassium carbonate (256 mg, 1.852 mmol) in 1,4-diox-
ane (3 mL)/water (1.000 mL). The sealed vial was irradiated
in a Biotage microwave synthesizer at 145° C. for 25 minutes.
Purification was performed by reverse phase HPLC (10-90%
acetonitrile/water w/0.1% TFA) to give the title compound
(178 mg, 0.931 mmol, 101% yield) as a tan solid. 'H NMR
(METHANOL-d,): 7.91 (s, 1H), 7.84 (s, 1H), 7.46 (s, 1H),
6.33 (s, 1H), 1.95 (d, J=1.0 Hz, 3H), 1.90 (d, 3H).

b) 3-amino-5-(2-methylpropyl)benzoic acid

[0700] 10% palladium-on-charcoal (2.476 mg, 0.023
mmol) was added to a stirred solution of 3-amino-5-(2-me-
thyl-1-propen-1-yl)benzoic acid (89 mg, 0.465 mmol) in
methanol (3 mL) under nitrogen. The flask was then purged
with hydrogen and the mixture stirred at rt overnight. The
catalyst was then filtered and the solvent concentrated to
afford the title compound (70 mg, 0.362 mmol, 78% yield).
No purification was performed. 1H NMR (METHANOL.-
d4): 7.67-7.88 (m, 2H), 7.34 (t, J=1.8 Hz, 1H), 2.60 (d, J=7.3
Hz, 2H), 1.83-1.99 (m, 1H), 0.94 (d, J=6.6 Hz, 6H).

¢) 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-(2-methylpro-
pyl)benzoic acid, acetate salt

[0701] 3-amino-5-(2-methylpropyl)benzoic acid (70.6 mg,
0.365 mmol) was added to a stirred solution of 7-[2,4-bis
(methyloxy)-5-pyrimidinyl]-4-chloro-3-quinolinecarboxa-
mide (example 1b, 63 mg, 0.183 mmol) in acetic acid (2 mL)
atrt. The reaction was stirred for 48 hours, then the precipitate
was filtered, washed with acetic acid, and dried in vacuo to
give the title compound (69 mg, 0.123 mmol, 67.2% yield) as
a pale yellow solid. MS (ES+) m/e 502 [M+H]™".

Example 57
[0702]
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5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl}amino)-3',4'-bis(methy-
loxy)-3-biphenylcarboxylic acid

a) 5-amino-3',4'-bis(methyloxy)-3-biphenylcarboxy-
lic acid

[0703] A suspension of 3-amino-5-bromobenzoic acid
(200 mg, 0.926 mmol), 3,4-dimethoxyphenylboronic acid
(185 mg, 1.018 mmol) and potassium carbonate (384 mg,
2.78 mmol) in 1,4-dioxane (9 mL) and water (3 mL) was
degassed by bubbling with Ar for few min. Tetrakis(triph-
enylphosphine)palladium(0) (53.5 mg, 0.046 mmol) was
added. The reaction mixture was sealed and heated in Biotage
Initiator microwave reactor at 110° C. for 35 min. According
to UPLC-MS, conversion was complete. The reaction mix-
ture was diluted with water and extracted two times with
EtOAc (some less polar impurities were present in organic
layer while product remained in water layer). The water layer
was acidified with 6N HC1 (pH~5-6) and cooled. The result-
ing precipitate was filtered, washed with water and dried to
obtain the title compound (0.157 g, 60%) as an off-white
solid. MS (ES+) m/e 274 [M+H]".

b) 5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl}amino)-3',4'-bis(methy-
loxy)-3-biphenylcarboxylic acid

[0704] To asuspension of 5-amino-3',4'-bis(methyloxy)-3-
biphenylcarboxylic acid (79 mg, 0.290 mmol) in acetic acid
(10 mL), 7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-chloro-3-
quinolinecarboxamide (example 1b, 100 mg, 0.290 mmol)
was added. The reaction mixture (suspension, reactants were
not dissolved completely) was stirred at room temperature
overnight. After 18 h according to UPLC-MS, beside minor
quanitities of starting material, mainly desired product was
observed in the reaction mixture. Prolongation of reaction for
additional 1 h at 80° C. gave no significant change, so the
reaction was stopped. The volume of the reaction mixture was
reduced by evaporating, the water was added and the precipi-
tate was filtered, washed with water and dried to afford the
title compound (0.038 g, 95% pure, 21%) as a yellow solid.
MS (ES+) m/e 582 [M+H]*.

Example 58
[0705]
0
oH
NH 0
| x NH,
=
N N
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3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-(1,2-dimethyl-
1-propen-1-yl)benzoic acid, acetate salt

a) 3-amino-5-(1,2-dimethyl-1-propen-1-yl)benzoic
acid

[0706] A 5 mL microwave vial was charged with 3-amino-
5-bromobenzoic acid (250 mg, 1.157 mmol), (1,2-dimethyl-
1-propen-1-y)boronic acid (264 mg, 2.314 mmol), tetrakis
(triphenylphosphine)palladium(0) (66.9 mg, 0.058 mmol),
and potassium carbonate (320 mg, 2.314 mmol) in 1,4-diox-
ane (3 mL)/water (1.000 mL). The sealed vial was irradiated
in a Biotage microwave synthesizer at 145° C. for 25 minutes.
Purification was performed by reverse-phase HPL.C (10-90%
acetonitrile/water w/0.1% TFA) to give the title compound
(242 mg, 1.179 mmol, 102% yield) as a tan solid. 'H NMR
(METHANOL-d,): 7.89 (s, 1H), 7.81 (s, 1H), 7.38 (s, 1H),
1.98 (s, 3H), 1.85 (s, 3H), 1.59 (d, 3H).

b) 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-(1,2-dimethyl-
1-propen-1-yl)benzoic acid, acetate salt

[0707] 3-amino-5-(1,2-dimethyl-1-propen-1-yl)benzoic
acid (121 mg, 0.590 mmol) was added to a stirred solution of
7-[2,4-bis(methyloxy)-5-pyrimidinyl]|-4-chloro-3-quinolin-
ecarboxamide (example 1b, 100 mg, 0.290 mmol) in acetic
acid (2 mL) at rt. The reaction was stirred for 48 hours, then
the precipitate was filtered, washed with acetic acid, and dried
in vacuo to give the title compound (60 mg, 0.105 mmol,
36.1% yield) as a pale yellow solid. "H NMR (DMSO-d,):
8.99 (s, 1H), 8.63 (s, 1H), 8.31 (br. s., 1H), 8.22 (d, J=1.5Hz,
1H), 8.12 (d, J=8.8 Hz, 1H), 7.75-7.89 (m, 2H), 7.69 (s, 1H),
7.54 (s, 1H), 7.19 (s, 1H), 4.01 (s, 3H), 3.99 (s, 3H), 1.91 (s,
3H), 1.76 (s, 3H), 1.54 (d, J=1.3 Hz, 3H).

Example 59
[0708]
‘ O
O ol
NH O
| = NIL
=
N

N
A~
o

3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-(1-cyclohexen-
1-yD)benzoic acid, trifluoroacetate salt

[0709] 3-amino-5-(1-cyclohexen-1-yl)benzoic acid (ex-
ample 54a, 69.3 mg, 0.319 mmol) was added to a stirred
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solution of 7-[2.4-bis(methyloxy)-5-pyrimidinyl]-4-chloro-
3-quinolinecarboxamide (example 1b, 100 mg, 0.290 mmol)
in acetic acid (3 mL) at rt. The reaction was stirred for two
days before being purified twice by reverse-phase HPL.C
(10-90% acetonitrile/water w/0.1% TFA, 10 min. gradient) to
give the title compound (22.5 mg, 0.035 mmol, 12.13% yield)
as an offwhite solid. 'H NMR (METHANOL-d,): 8.95 (s,
1H), 8.57 (s, 1H), 8.19 (d, J=1.5 Hz, 1H), 8.07 (s, 2H),
7.77-7.87 (m, 2H), 7.61 (s, 1H), 6.22-6.35 (m, 1H), 4.14 (s,
3H), 4.10 (s, 3H), 2.44 (d, J=1.5 Hz, 2H), 2.19-2.30 (m, 2H),
1.76-1.88 (m, 2H), 1.60-1.76 (m, 2H).

Example 60
[0710]
O
OH
NH O
| x NH,
Z
N

N
P
o

3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl}}amino)-5-(1,2-dimethyl-
propyl)benzoic acid, acetate salt

a) 3-amino-5-(1,2-dimethylpropyl)benzoic acid

[0711] 10% palladium-on-charcoal (3.14 mg, 0.029 mmol)
was added to a stirred solution of 3-amino-5-(1,2-dimethyl-
1-propen-1-yl)benzoic acid (example 58a, 121 mg, 0.590
mmol) in ethanol (3 mL) under nitrogen. The flask was then
purged with hydrogen and the mixture stirred at rt overnight.
The catalyst was then filtered and the solvent removed. HPL.C
purification (10-90% Acetonitrile/water w/0.1% TFA)
afforded the title compound (76 mg, 0.367 mmol, 62.2%
yield) as a clear glassy solid. '"H NMR (METHANOL-d,,):
7.70 (s, 1H), 7.67-7.69 (m, 1H), 2.42-2.60 (m, 1H), 1.69-1.89
(m, 1H), 1.27 (d, J=7.1 Hz, 3H), 0.98 (d, J=6.6 Hz, 3H), 0.77
(d, J=6.6 Hz, 3H).

b) 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl}}amino)-5-(1,2-dimethyl-
propyl)benzoic acid

[0712] 3-amino-5-(1,2-dimethylpropyl)benzoic acid (78
mg, 0.377 mmol) was added to a stirred solution of 7-[2,4-
bis(methyloxy)-5-pyrimidinyl]-4-chloro-3-quinolinecar-

boxamide (example 1b, 65 mg, 0.189 mmol) in acetic acid (2
ml) at rt. The reaction was stirred for 48 hours, then the
precipitate was filtered, washed with acetic acid, and dried in
vacuo to give the title compound (25 mg, 0.043 mmol,
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23.04% yield) as a pale yellow solid. "H NMR (DMSO-d,):
9.00 (s, 1H), 8.58-8.70 (m, 1H), 8.26-8.38 (m, 1H), 8.16-8.26
(m, 1H), 7.95-8.11 (m, 1H), 7.71-7.90 (m, 2H), 7.58-7.71 (m,
2H), 7.22-7.36 (m, 1H), 4.01 (s, 3H), 3.99 (s, 3H), 1.67-1.78
(m, 1H), 1.17 (d, 3H), 0.88 (d, 3H), 0.71 (d, 3H).

Example 61
[0713]
0 OH
/ | NH O
0 AN NIL
P
o ’
O)\N/ 0
~ ~

3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl}amino)-5-(3-furanyl)ben-
zoic acid, trifluoroacetate salt

a) 3-amino-5-(3-furanyl)benzoic acid

[0714] To asuspension of3-amino-5-bromobenzoic acid (1
g, 4.63 mmol), 3-furanylboronic acid (0.518 g, 4.63 mmol)
and potassium carbonate (1.279 g, 9.26 mmol) in 1,4-dioxane
(12 mL) and water (4.00 mL) was added tetrakis(triph-
enylphosphine)palladium(0) (0.267 g, 0.231 mmol). The
mixture was heated to 100° C. overnight. After cooling, the
mixture was diluted with water, acidified with 6N HCI and
extracted with ethyl acetate. The organic layer was dried over
MgSO,, filtered and concentrated under reduced pressure.
The precipitate was collected and washed with methylene
chloride and ether to afford 3-amino-5-(3-furanyl)benzoic
acid (550 mg, 2.71 mmol, 58.5% yield) as a brown solid. 1H
NMR (400 MHz, DMSO-d6) d ppm 12.67 (br.s., 1H), 8.10 (s,
1H),7.74 (t, I=1.6 Hz, 1H), 7.29 (t, J=1.5 Hz, 1H), 7.07-7.11
(m, 1H), 6.97 (t, I=1.9 Hz, 1H), 6.80-6.84 (m, 1H), 5.38 (br.
s., 2H). MS (ES+) m/e 204 [M+H]+

b) 3-({3-(aminocarbonyl)-7-[2,4-bis(methoxy)-5-
pyrimidinyl]-4-quinolinyl}amino)-5-(3-furanyl)ben-
zoic acid, trifluoroacetate salt

[0715] To a suspension of 7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-chloro-3-quinolinecarboxamide (example 1b, 50
mg, 0.145 mmol) in acetic acid (10 mL.) was added 3-amino-
5-(3-furanyl)benzoic acid (29.5 mg, 0.145 mmol). The reac-
tion mixture was stirred at room temperature overnight and
was purified through preparative HPLC (YMC 75x30 mm
column, 0.1% TFA in water and 0.1% TFA in acetonitrile) to
afford 3-({3-(aminocarbonyl)-7-[ 2,4-bis(methyloxy)-5-pyri-
midinyl]-4-quinolinyl }amino)-5-(3-furanyl)benzoic acid (18
mg, 0.029 mmol, 19.84% yield) as a yellow solid. ITH NMR
(400 MHz, MeOD) d ppm 8.94 (s, 1H), 8.54 (s, 1H), 8.15-8.
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23 (m, 3H), 8.03 (s, 1H), 7.82-7.88 (m, 2H), 7.75-7.79 (m,
1H), 7.59-7.63 (m, 1H), 6.87 (d, =1.0 Hz, 1H), 4.11 (s, 3H),
4.08 (s, 3H). MS (ES+) m/e 512 [M+H]+

Example 62
[0716]

A NH,

S
P
o

3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-(1-cyclopenten-
1-yl)benzoic acid

[0717] 3-amino-5-(1-cyclopenten-1-yl)benzoic acid (ex-
ample 53a, 64.8 mg, 0.319 mmol) was added to a stirred
solution of 7-[2.4-bis(methyloxy)-5-pyrimidinyl]-4-chloro-
3-quinolinecarboxamide (example 1b, 100 mg, 0.290 mmol)
in acetic acid (2 mL) at 70° C.

[0718] The reaction was stirred overnight and purified by
reverse-phase HPLC (10-70% acetonitrile/water w/01. %
TFA) to give the title compound (9 mg, 0.018 mmol, 6.07%
yield) as a yellow solid. "H NMR (METHANOL-d,,): 8.95 (s,
1H), 8.58 (br. s., 1H), 8.19 (d, J=1.8 Hz, 1H), 8.11 (s, 2H),
7.79-7.91 (m, 2H), 7.68 (t, J=1.9 Hz, 1H), 6.40 (t, J=1.9 Hz,
1H), 4.13 (s, 3H), 4.10 (s, 3H), 2.71-2.79 (m, 2H), 2.58 (td,
J=7.4, 2.4 Hz, 2H), 2.07 (quin, 2H).

Example 63
[0719]
o}
J oH
NE O
| A NH,
P
I )
=
N
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3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-(2-methyl-1-
propen-1-yl)benzoic acid

[0720] 3-amino-5-(2-methyl-1-propen-1-yl)benzoic acid
(example 56a, 47.7 mg, 0.249 mmol) was added to a stirred
solution of 7-[2.4-bis(methyloxy)-5-pyrimidinyl]-4-chloro-
3-quinolinecarboxamide (example 1b, 43 mg, 0.125 mmol) in
acetic acid (2 mL) at rt. The reaction was stirred for 48 hours,
then the precipitate was filtered, washed with acetic acid, and
dried in vacuo to give the title compound (27 mg, 0.048 mmol,
38.7% yield) as a pale yellow solid. '"H NMR (METHANOL-
d,): 8.96 (s, 1H), 8.56 (br. 5., 1H), 8.19 (s, 1H), 8.06 (d, J=9.3
Hz, 1H), 7.92 (s, 1H), 7.74-7.87 (m, 2H), 7.44 (s, 1H), 6.34
(br. s., 1H), 4.13 (s, 3H), 4.09 (s, 3H), 1.94 (s, 3H), 1.87 (s,
3H).

Example 64
[0721]
O
OH
NH O
| \ NIL
Z
N

O

N
)l\ &
r
3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-

pyrimidinyl]-4-quinolinyl }amino)-5-ethylbenzoic
acid, trifluoroacetate salt

a) 3-amino-5-ethenylbenzoic acid

[0722] A 5 mL microwave vial was charged with 3-amino-
5-bromobenzoic acid (200 mg, 0.926 mmol), 2.4,6-trivinyl-
cyclotriboroxane pyridine complex (446 mg, 1.852 mmol),
tetrakis(triphenylphosphine)palladium(0) (53.5 mg, 0.046
mmol), and potassium carbonate (256 mg, 1.852 mmol) in
1,4-dioxane (3 mL)/water (1.000 mL). The sealed vial was
irradiated in a Biotage microwave synthesizer at 145° C. for
25 minutes. The mixture was filtered and acidified with aque-
ous hydrochloric acid, and the resulting precipitate filtered.
The eluent was concentrated to give the crude product. The
compound was advanced to the next step with no purification.
'"HNMR (DMSO-d6): 7.38 (s, 1H), 7.27 (s, 1H), 7.06 (s, 1H),
6.71 (dd, J=17.7,10.9 Hz, 1H), 5.77 (d, J=17.4 Hz, 1H), 5.29
(d, 1H).

b) 3-amino-5-ethylbenzoic acid

[0723] 10% palladium-on-charcoal (2.364 mg, 0.022
mmol) was added to a stirred solution of 3-amino-5-ethenyl-
benzoic acid (72.5 mg, 0.444 mmol) in ethanol (3 mL) under
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nitrogen. The flask was then purged with hydrogen and the
mixture stirred at rt overnight. The catalyst was then filtered
and the mixture concentrated to give the title compound (38
mg, 0.230 mmol, 51.8% yield) as a clear glassy solid. "H
NMR (METHANOL-d,): 7.89 (s, 1H), 7.79 (s, 1H), 7.40 (s,
1H), 2.77 (g, J=7.6 Hz, 2H), 1.29 (t, J=7.6 Hz, 3H).

¢) 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl}}amino)-5-ethylbenzoic
acid, trifluoroacetate salt

[0724] 3-amino-5-ethylbenzoic acid (37.4 mg, 0.226
mmol) was added to a stirred solution of 7-[2,4-bis(methy-
loxy)-5-pyrimidinyl]-4-chloro-3-quinolinecarboxamide (ex-
ample 1b, 65 mg, 0.189 mmol) in acetic acid (2 mL) atrt. The
reaction was stirred for 48 hours, then the precipitate was
filtered, washed with acetic acid, and dried in vacuo to give
the title compound (6 mg, 10.21 pmol, 5.42% yield) as a pale
yellow solid. 'H NMR (METHANOL-d,): 8.96 (s, 1H), 8.48
(s, 1H), 8.15 (d, J=1.8 Hz, 1H), 7.93 (d, J=8.8 Hz, 1H), 7.66
(s, 1H), 7.51-7.64 (m, 2H), 7.16 (d, J=1.8 Hz, 1H), 4.11 (s,
3H), 4.08 (s, 3H), 2.67 (q, J=7.7 Hz, 2H), 1.24 (t, J=7.6 Hz,
3H).

Example 65
[0725]
O
OH
NH O
| I NH,
a
N

SIS
P
[

3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-(1-methylethyl)
benzoic acid, acetate salt

a) 3-amino-5-(1-methylethenyl)benzoic acid

[0726] A 5 mL microwave vial was charged with 3-amino-
5-bromobenzoic acid (200 mg, 0.926 mmol), 4,4,5,5-tetram-
ethyl-2-(1-methylethenyl)-1,3,2-dioxaborolane (0.348 mlL,
1.852 mmol), tetrakis(triphenylphosphine)palladium(0)
(53.5 mg, 0.046 mmol), and potassium carbonate (256 mg,
1.852 mmol) in 1,4-dioxane (3 mL)/water (1.000 mL). The
sealed vial was irradiated in a Biotage microwave synthesizer
at 145° C. for 25 minutes. The mixture was then filtered,
concentrated, and purified by reverse-phase HPLC (10-90%
acetonitrile/water gradient with 0.1% TFA to give the title
compound (165 mg, 0.931 mmol, 101% yield) as a white
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solid. "H NMR (DMSO-d,): 7.40 (s, 1H), 7.27 (s, 1H), 7.09
(d, J=2.0 Hz, 1H), 5.38 (s, 1H), 5.13 (m, J=1.4 Hz, 1H), 2.09
(s, 3H).

b) 3-amino-5-(1-methylethyl)benzoic acid

[0727] 10% palladium-on-charcoal (2.462 mg, 0.023
mmol) was added to a stirred solution of 3-amino-5-(1-me-
thylethenyl)benzoic acid (82 mg, 0.463 mmol) in ethanol (3
ml ) under nitrogen. The flask was then purged with hydrogen
and the mixture stirred at rt overnight. The catalyst was then
filtered and solvent concentrated to give the title compound
(74 mg, 0.413 mmol, 89% yield) as a clear glassy solid. 'H
NMR (400 MHz, METHANOL-d,) ppm 1.31 (d, J=7.07 Hz,
6H)2.98-3.11 (m, 1H)7.46 (s, I1H) 7.79-7.83 (m, 1H) 7.93 (s,
1H). MS (ES+) m/e 180 [M+H]*.

¢) 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-(1-methylethyl)
benzoic acid, acetate salt

[0728] 3-amino-5-(1-methylethyl)benzoic acid (73.8 mg,
0.412 mmol) was added to a stirred solution of 7-[2,4-bis
(methyloxy)-5-pyrimidinyl]-4-chloro-3-quinolinecarboxa-
mide (example 1b, 71 mg, 0.206 mmol) in acetic acid (2 mL)
atrt. The reaction was stirred for 48 hours, then the precipitate
was filtered, washed with acetic acid, and dried in vacuo to
give the title compound (111 mg, 0.203 mmol, 98% yield) as
a pale yellow solid. MS (ES+) m/e 488 [M+H]".

Example 66
[0729]
@) O
OH
NH O
| AN NIL
P
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3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-(3,6-dihydro-
2H-pyran-4-yl)benzoic acid

a) 3-amino-5-(3,6-dihydro-2H-pyran-4-yl)benzoic
acid

[0730] A 5 mL microwave vial was charged with 3-amino-
5-bromobenzoic acid (250 mg, 1.157 mmol), 4-(4,4,5,5-tet-
ramethyl-1,3,2-dioxaborolan-2-yl)-3,6-dihydro-2H-pyran

(486 mg, 2.314 mmol), tetrakis(triphenylphosphine)palla-
dium(0) (66.9 mg, 0.058 mmol), and potassium carbonate
(320 mg, 2.314 mmol) in 1,4-dioxane (3 mL)/water (1.000
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mL). The sealed vial was irradiated in a Biotage microwave
synthesizer at 145° C. for 25 minutes. Purification was per-
formed by reverse-phase HPLC (10-90% acetonitrile/water
w/0.1% TFA) to give the title compound (211 mg, 0.962
mmol, 83% yield) as a tan solid. 'H NMR (METHANOL-d,,):
8.15 (t,J=1.5 Hz, 1H), 7.86-7.96 (m, 1H), 7.65 (t, J=1.9 Hz,
1H), 6.40 (dt, J=3.0, 1.5 Hz, 1H), 4.26-4.39 (m, 2H), 3.96 (t,
J=5.4 Hz, 2H), 2.53-2.62 (m, 2H).

b) 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-(3,6-dihydro-
2H-pyran-4-yl)benzoic acid

[0731] 3-amino-5-(3,6-dihydro-2H-pyran-4-yl)benzoic
acid (102 mg, 0.464 mmol) was added to a stirred solution of
7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-chloro-3-quinolin-
ecarboxamide (example 1b, 80 mg, 0.232 mmol) in acetic
acid (2 mL) at rt. The reaction was stirred for 48 hours, then
the precipitate was filtered, washed with acetic acid, and dried
in vacuo to give the title compound (106 mg, 0.180 mmol,
78% yield) as a pale yellow solid. "H NMR (DMSO-d,): 8.98
(s, 1H), 8.67 (s, 1H),8.27 (d, J=1.5Hz, 3H), 7.88 (s, 2H), 7.73
(br. s., 2H), 7.60 (s, 1H), 6.39 (br. s., 1H), 4.23 (d, J=2.8 Hz,
2H), 4.03 (s,3H), 4.00 (s, 3H), 3.82 (1, J=5.4 Hz, 2H), 2.45 (d,
2H).

Example 67
[0732]

OH

NH,

3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl}amino)-5-[2-(methyloxy)-
6-(trifluoromethyl)-4-pyridinyl]benzoic acid

a) 3-amino-5-[2-(methyloxy)-6-(trifluoromethyl)-4-
pyridinyl|benzoic acid

[0733] A suspension of 3-amino-5-bromobenzoic acid
(200 mg, 0.926 mmol), 2-methoxy-6-trifluoromethylpyri-
dine-4-boronic acid, pinacol ester (309 mg, 1.018 mmol) and
potassium carbonate (384 mg, 2.78 mmol) in 1,4-dioxane (9
ml) and water (3 mL) was degassed by bubbling with Ar for
few min.

[0734] Tetrakis(triphenylphosphine)palladium(0)  (53.5
mg, 0.046 mmol) was added. The reaction mixture was sealed
and heated in Biotage Initiator microwave reactor at 110° C.
for 35 min. According to UPLC-MS, conversion was com-
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plete. The reaction mixture was diluted with water and
extracted two times with EtOAc (some less polar impurities
were present in organic layer while product remained in water
layer). The water layer was acidified with 6N HCI (pH~5-6)
and extracted with EtOAc. The collected organic layers were
dried over Na,SO, and evaporated to obtain the title com-
pound (0.194 g, 65%), pure enough according to LC-MS for
use in the next step. MS (ES+) m/e 313 [M+H]".

b) 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-[ 2-(methyloxy)-
6-(trifluoromethyl)-4-pyridinyl]benzoic acid

[0735] To a suspension of 3-amino-5-[2-(methyloxy)-6-
(trifluvoromethyl)-4-pyridinyl|benzoic acid (91 mg, 0.290
mmol) in acetic acid (7 mL), 7-[2,4-bis(methyloxy)-5-pyri-
midinyl]-4-chloro-3-quinolinecarboxamide (example 1b,
100 mg, 0.290 mmol) was added. The reaction mixture (sus-
pension, reactants were not dissolved completely) was stirred
at 80° C. for 2 h. According to UPLC-MS, beside desired
product (MH+=621.5), some quantity of starting acid and
large quantity of 4-hydroxy-quinoline side product were
observed in the reaction mixture. Additional quantity of 7-[2,
4-bis(methyloxy)-5-pyrimidinyl]-4-chloro-3-quinolinecar-
boxamide (20 mg, 0.058 mmol) was added to the reaction
mixture and reaction continued for 2 h at 80° C. After that
time UPLC-MS showed no significant improvement of'yield,
so the reaction was stopped. The volume of the reaction
mixture was reduced by evaporating, the water was added and
the precipitate was filtered, washed with water and dried to
afford an impure product, which was purified by reverse
phase HPL.C (ODS, aqueous 10 mM ammonium bicarbonate/
acetonitrile) to obtain the title compound (0.035 g, 19%). MS
(ES+) m/e 621 [M+H]*.

Example 68
[0736]
(@) O
OH
NH O
| AN NIL
&
N

N
P
[

3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-(tetrahydro-2H-
pyran-4-yl)benzoic acid

a) 3-amino-5-(tetrahydro-2H-pyran-4-yl)benzoic
acid
[0737] 10% palladium-on-charcoal (24.27 mg, 0.228
mmol) was added to a stirred solution of 3-amino-5-(3,6-
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dihydro-2H-pyran-4-yl)benzoic acid (example 66a, 100 mg,
0.456 mmol) in ethanol (3 mL) under nitrogen. The flask was
then purged with hydrogen and the mixture stirred at rt over-
night. The catalyst was then filtered and solvent removed to
give the title compound (80 mg, 0.362 mmol, 79% yield) as a
clear glassy solid. 'H NMR (METHANOL-d,,): 7.81 (s, 1H),
7.78 (s, 1H), 7.46 (br. s., 1H), 4.07 (d, J=10.9 Hz, 2H),
3.52-3.67 (m, 2H), 2.68 (s, 1H), 1.72-1.93 (m, 4H).

b) 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-(tetrahydro-2H-
pyran-4-yl)benzoic acid

[0738] 3-amino-5-(tetrahydro-2H-pyran-4-yl)benzoic acid
(25.4 mg, 0.115 mmol) was added to a stirred solution of
7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-chloro-3-quinolin-
ecarboxamide (example 1b, 22 mg, 0.064 mmol) in acetic
acid (2 mL) at rt. The reaction was stirred for 48 hours, then
the precipitate was filtered, washed with acetic acid, and dried
in vacuo to give the title compound (6.6 mg, 0.012 mmol,
19.53% yield) as a pale yellow solid. 'H NMR (METHA-
NOL-d,): 8.95 (s, 1H), 8.57 (s, 1H), 8.19 (d, J=1.8 Hz, 1H),
8.08 (d, J=8.8 Hz, 1H), 7.97 (s, 1H), 7.86-7.90 (m, 1H), 7.83
(dd, J=9.1, 1.8 Hz, 1H), 7.51 (t, J=1.8 Hz, 1H), 4.13 (s, 3H),
4.10 (s, 3H), 4.05 (d, J=9.3 Hz, 2H), 3.51-3.67 (m, 2H),
2.86-3.04 (m, 1H), 1.83 (dd, J=9.3, 3.5 Hz, 4H).

Example 69

[0739]

NH,

3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
primidinyl]-4-quivinolinyl}amino)-5-(4-pyridinyl)
benzoic acid

a) 3-amino-5-(4-pyridinyl)benzoic acid

[0740] A suspension of 3-amino-5-bromobenzoic acid
(200 mg, 0.926 mmol), 4-pyridinylboronic acid (171 mg,
1.389 mmol) and potassium carbonate (384 mg, 2.78 mmol)
in 1,4-dioxane (9 mL) and water (3 mL) was degassed with
argon for 2-5 min, then tetrakis(triphenylphosphine)palla-
dium(0) (53.5 mg, 0.046 mmol) was added and mixture
heated by microwave (Biotage Initiator Sixty) at 110° C. for
35 min. UPLC showed the peak with the expected mass. The
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solution was decanted from the black precipitate, water was
added and extracted once with ethyl acetate to remove the
majority of the impurities. The aqueous layer was acidified
with 6N HCI to pH ca. 5-6 and product extracted once with
ethyl acetate, but then left standing at rt for 15 min and in the
fridge for 1 h whereupon the product crystallized out. It was
filtered off and dried to give the title compound (80 mg, 40%)
as yellow crystals. MS (ES+) m/e 215 [M+H]™.

b) 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-(4-pyridinyl)
benzoic acid

[0741] A suspension of 3-amino-5-(4-pyridinyl)benzoic
acid (65.2 mg, 0.305 mmol) and 7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-chloro-3-quinolinecarboxamide  (example
1b, 70 mg, 0.203 mmol) in acetic acid (12 mL) was stirred at
rt overnight. No reaction occurred, except the hydrolysis to
produce the 4-hydroxy derivative by UPL.C (m/z=325 (M-H)
in ES-). The reaction mixture was heated to 105° C. for 30
min, and UPLC showed the reactants were consumed. The
peak of the expected product appeared (m/z=523 (MH+) in
ES+, m/z=521 (M-H) in ES-). The reaction mixture was
cooled to rt and then for a short time at 4° C., whereupon the
product crystallized out. It was filtered oft, washed with ether
and dried to give the title compound (35 mg, 31%) as a yellow
solid. MS (ES+) m/e 523 [M+H]".

Example 70

[0742]

NH,

5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-4'-(1,1-dimethyl-
ethyl)-3-biphenylcarboxylic acid

a) S-amino-4'-(1,1-dimethylethyl)-3-biphenylcar-
boxylic acid

[0743] A suspension of 3-amino-5-bromobenzoic acid
(200 mg, 0.926 mmol), [4-(1,1-dimethylethyl)phenyl]bo-
ronic acid (247 mg, 1.389 mmol) and potassium carbonate
(384 mg, 2.78 mmol) in 1,4-dioxane (9 mL) and water (3 mL)
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was degassed with argon for 2-5 min, then tetrakis(triph-
enylphosphine)palladium(0) (53.5 mg, 0.046 mmol) was
added and mixture heated by microwave (Biotage Initiator
Sixty)at 100° C. for 30 min. TLC showed a minor quantity of
starting 3-amino-5-bromobenzoic acid left unreacted. The
solution was decanted from the black precipitate, water was
added and the mixture extracted twice with ethyl acetate. The
solution was evaporated till dryness, then hexane and ether
(few drops) were added, whereupon the product crystallized
out and was filtered off to give the title compound (135 mg,
88% pure, 48%) as a light yellow solid. MS (ES+) m/e 270
[M+H]".

b) 5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-4'-(1,1-dimethyl-
ethyl)-3-biphenylcarboxylic acid

[0744] A suspension of 5-amino-4'-(1,1-dimethylethyl)-3-
biphenylcarboxylic acid (82 mg, 0.305 mmol) and 7-[2.4-bis
(methyloxy)-5-pyrimidinyl]-4-chloro-3-quinolinecarboxa-
mide (example 1b, 70 mg, 0.203 mmol) in acetic acid (12 mL)
was stirred at 80° C. for 15 min, and UPLC showed the
reactants were consumed. The peak of the expected product
appeared at Rt=1.04 min (m/z=578 (MH+) in ES+, m/z=576
(M-H) in ES-). The reaction mixture was cooled to rt and
then for a short time at 4° C., but no crystallization occurred.
The solution was concentrated in vacuo to volume ca 1 mL.
Ether was added (2-3 ml) whereupon the product crystal-
lized out. It was filtered off, washed with ether and dried to
give the title compound (61 mg, 88% pure, 46%) as a yellow
solid. MS (ES+) m/e 578 [M+H]".

Example 71

[0745]

NI,

5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl}amino)-4'-(trifluorom-
ethyl)-3-biphenylcarboxylic acid
a) S-amino-4'-(trifluoromethyl)-3-biphenylcarboxylic
acid
[0746] A solution of 3-amino-5-bromobenzoic acid (200
mg, 0.926 mmol), [4-(trifluoromethyl)phenyl|boronic acid
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(176 mg, 0.926 mmol) and potassium carbonate (384 mg,
2.78 mmol) in 1,4-dioxane (9 mL) and water (3 mL) was
degassed with argon for 2-3 min, then tetrakis(triphenylphos-
phine)palladium(0) (53.5 mg, 0.046 mmol) was added and
mixture heated by microwave (Biotage Initiator Sixty) at
100° C. for 30 min. TLC showed a negligible quantity of
starting 3-amino-5-bromobenzoic acid left unreacted. The
solution was decanted from the black precipitate, water was
added and the mixture extracted twice with ethyl acetate.
Solvent was evaporated to dryness, then ether (few drops) and
hexane were added, whereupon the product crystallized out.
This suspension was allowed to stand at 4° C. for 2.5 days,
then the product was filtered off to give the title compound
(108 mg, 92% pure, 38%) as a light yellow solid. MS (ES+)
m/e 280 [M+H]".

b) 5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl}amino)-4'-(trifluorom-
ethyl)-3-biphenylcarboxylic acid

[0747] A suspension of 5-amino-4'-(trifluoromethyl)-3-bi-
phenylcarboxylic acid (77 mg, 0.274 mmol) and 7-[2.4-bis
(methyloxy)-5-pyrimidinyl]-4-chloro-3-quinolinecarboxa-
mide (example 1b, 70 mg, 0.203 mmol) in acetic acid (10 mL)
was stirred at 75° C. for 45 min, and UPLC showed the
reactants were consumed. The reaction mixture was cooled to
rt, whereupon the product crystallized out. It was filtered off,
washed with ether and dried to give the title compound (46
mg, 93% pure, 36%) as a light yellow solid. MS (ES+) m/e
590 [M+H]™.

Example 72
[0748]
O
OH
NH O
| I NH,
a
N

N
P
[

3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl1]-4-quinolinyl}}amino)-5-(1-methylethe-
nyl)benzoic acid, acetate salt

[0749] 3-amino-5-(1-methylethenyl)benzoic acid (ex-
ample 65a, 82 mg, 0.464 mmol) was added to a stirred solu-
tion of 7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-chloro-3-
quinolinecarboxamide (example 1b, 80 mg, 0.232 mmol) in
acetic acid (3 mL) at rt. The reaction was stirred for 48 hours,
then the precipitate was filtered, washed with acetic acid, and
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dried in vacuo to give the title compound (103 mg, 0.189
mmol, 81% yield) as a pale yellow solid. MS (ES+) m/e 485
[M+H]".

Example 73

[0750]

NH (€]

o A NH,

I\i AN
T*N/

\

—O

3-({3-(aminocarbonyl)-7-[2,4,6-tris(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)benzoic acid

[0751] A solution of ethyl 3-({3-(aminocarbonyl)-7-
bromo-4-quinolinyl }amino)benzoate (example 6a, 250 mg,
0.603 mmol), bis(pinacolato)diboron (230 mg, 0.905 mmol),
potassium acetate (178 mg, 1.810 mmol), and tetrakis(triph-
enylphosphine)palladium(0) (31.4 mg, 0.027 mmol) in 1,4-
dioxane (5 mL) was heated to 110° C. for 3 h in an oil bath.
Upon cooling, the reaction mixture was treated with
5-bromo-2,4,6-tris(methyloxy)pyrimidine (150 mg, 0.603
mmol) followed by sodium bicarbonate (sat aq solution) (2
ml, 0.603 mmol). The solution was bubbled through with a
nitrogen current. After 5 minutes, the solution was treated
with additional tetrakis(triphenylphosphine)palladium(0)
(31.4mg, 0.027 mmol) and heated to 110° C. overnight. Upon
cooling the contents were partitioned between water and
ethyl acetate. The organic portion was dried over sodium
sulfate, filtered and concentrated to obtain a solid which was
dissolved into ethanol and treated with sodium hydroxide (1N
aq solution) (0.5 mL, 0.500 mmol). Following stirring at
ambient temperature for 2 h, the reaction mixture was left
unstirred overnight at room temperature. The mixture was
then concentrated to an aqueous residue, which was purified
using Reverse Phase HPLC (0.1% TFA in acetonitrile and
water) to obtain the title compound (0.043 g, 15%) as a yellow
solid. 'H NMR (400 MHz, DMSO-d,) ppm 13.12 (br. 5., 1H),
11.63 (br. s., 1H), 8.96 (s, 1H), 8.26 (br. s., 1H), 8.05 (d, I=8.6
Hz, 1H), 7.99 (s, 1H), 7.71-7.87 (m, 3H), 7.60 (d, J=8.6 Hz,
1H), 7.42-7.57 (m, 2H), 3.98 (s, 3H), 3.89 (s, 6H). MS (ES+)
m/e 476 [M+H]".
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Example 74

[0752]

NH,

N X
/O)l\N/

<

7-12,4-bis(methyloxy)-5-pyrimidinyl]-4-[ (3-(2-fura-
nyl)-5-{[(trifluoromethyl)sulfonyl]amino }phenyl)
amino]-3-quinolinecarboxamide, triffuoroacetate salt

a) (3-bromo-5-nitrophenyl)amine

[0753] To a solution of 1-bromo-3,5-dinitrobenzene (3 g,
12.15 mmol) in ethanol (30 mL) was added pyridine (4.91
ml, 60.7 mmol). The mixture was refluxed for half hour
before ammonium sulfide (12.41 g, 36.4 mmol) in 12 mL
water was added via addition funnel over 1 hour. After the
addition was complete, the reflux was continued for 0.5 h.
After cooling, the mixture was poured into ice water. The
precipitate was collected, washed with water and dried to
afford (3-bromo-5-nitrophenyl)amine (2.1 g, 9.68 mmol,
80% yield) as a yellow solid. 1H NMR (400 MHz, MeOD) 8
ppm 7.51 (t, J=1.9 Hz, 1H), 7.43 (t, J=2.0 Hz, 1H), 7.14 (t,
J=1.9 Hz, 1H).

b) [3-(2-furanyl)-5-nitrophenyl]amine

[0754] To a suspension of (3-bromo-5-nitrophenyl)amine
(1 g,4.61 mmol), 2-furanylboronic acid (1.031 g, 9.22 mmol)
and potassium carbonate (1.274 g, 9.22 mmol) in 1,4-dioxane
(12 mL) and water (4.00 mL) was added tetrakis(triph-
enylphosphine)palladium(0) (0.532 g, 0.461 mmol). The
mixture was heated to 100° C. overnight. After cooling, the
mixture was diluted with water, acidified with 6N HCI and
extracted with ethyl acetate. The organic layer was dried over
MgSO,, filtered and concentrated under reduced pressure.
The crude was purified through flash chromatography
(0-100% ethyl acetate in hexanes) to afford [3-(2-furanyl)-5-
nitrophenyl]amine (320 mg, 1.567 mmol, 34.0% yield) as a
brown solid. 1HNMR (400 MHz, CHLOROFORM-d) 6 ppm
7.88 (d, I=1.3 Hz, 1H), 7.50 (s, 1H), 7.36-7.40 (m, 1H), 7.26
(d, I=1.5Hz, 1H), 6.75 (d, J=3.3 Hz, 1H), 6.49-6.54 (m, 1H).

¢) 1,1,1-trifluoro-N-[3-(2-furanyl)-5-nitrophenyl]
methanesulfonamide
[0755] To asolution of [3-(2-furanyl)-5-nitrophenyl]amine
(320 mg, 1.567 mmol) and triethylamine (0.655 mL, 4.70
mmol) in dichloromethane (20 mL) cooled in ice water was
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added trifluoromethanesulfonic anhydride (0.397 mL, 2.351
mmol). The reaction was kept stirring for 2 hours at room
temperature and concentrated under reduced pressure. The
residual was dissolved in methanol, and sodium hydroxide
(6.0N in water) (1.306 mL, 7.84 mmol) was added. The
mixture was kept stirring for half hour at room temperature
and was purified preparative HPLC (YMC 20x50 mm col-
umn, 0.1% TFA in water and 0.1% TFA in acetonitrile) to
afford 1,1,1-trifluoro-N-[3-(2-furanyl)-5-nitrophenyl|meth-
anesulfonamide (35 mg, 0.104 mmol, 6.64% yield) as a
brown tar. MS (ES+) m/e 337 [M+H]".

d) 7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-[(3-(2-
furanyl)-5-{[(trifluoromethyl)sulfonyl]
amino }phenyl)amino]-3-quinolinecarboxamide, trif-
luoroacetate salt

[0756] To asuspension of 1,1,1-trifluoro-N-[3-(2-furanyl)-
S-nitrophenyl|methanesulfonamide (34.1 mg, 0.102 mmol)
in acetic acid (10 mL) was added palladium hydroxide on
carbon (14.26 mg, 0.102 mmol). The reaction mixture was
hydrogenated at room temperature under balloon for half
hour, then filtered. 7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-
chloro-3-quinolinecarboxamide (example 1b, 35 mg, 0.102
mmol) was added to the filtrate. The mixture was kept stirring
at room temperature overnight and purified preparative
HPLC (YMC 20x50 mm column, 0.1% TFA in water and
0.1% TFA in acetonitrile) to afford 7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-[(3-(2-furanyl)-5-{[ (trifluoromethyl)sulfo-
nyl]amino}phenyl)amino]-3-quinolinecarboxamide (12 mg,
0.016 mmol, 16.22% yield) as a yellow solid. "H NMR (400
MHz, MeOD) ppm 8.99 (s, 1H), 8.51 (s, 1H), 8.17 (d, I=1.5
Hz, 1H), 8.05 (d, J=9.1 Hz, 1H), 7.77 (dd, J=9.1, 1.8 Hz, 1H),
7.61 (d, J=1.3 Hz, 1H), 7.55 (s, 2H), 7.15 (t, J=2.0 Hz, 1H),
6.87 (d, J=3.5 Hz, 1H), 6.55 (dd, J=3.4, 1.9 Hz, 1H), 4.10 (s,
3H), 4.07 (s, 3H). MS (ES+) m/e 615 [M+H]™.

Example 75
[0757]
0 0
o\//o
R \s\
N NH O
it
F
AN NIL
P
o ’
O)\N/ 0
~ ~

methyl 3-({3-(aminocarbonyl)-7-[2,4-bis(methy-
loxy)-5-pyrimidinyl]-4-quinolinyl }amino)-5-{[ (trif-
luoromethyl)sulfonyl]amino } benzoate
a) methyl 3-nitro-5-{[ (trifluoromethyl)sulfonyl]
amino}benzoate

[0758] To a solution of methyl 3-amino-5-nitrobenzoate
(500 mg, 2.55 mmol) and triethylamine (0.533 ml., 3.82
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mmol) in dichloromethane (10 mL) cooled at 0° C. was added
trifluoromethanesulfonic anhydride (1.292 mL, 7.65 mmol).
The mixture was kept stirring for one hour at room tempera-
ture and was concentrated under reduced pressure. The resi-
due was dissolved in methanol (10.00 mL), and sodium
hydroxide (2.124 mL, 12.74 mmol) was added. The reaction
was kept stirring for half hour at room temperature and puri-
fied by preparative HPLC (YMC 75x30 mm column, 0.1%
TFA in water and 0.1% TFA in acetonitrile) to afford methyl
3-nitro-5-{[(trifluoromethyl)sulfonyl]amino }benzoate (210
mg, 0.640 mmol, 25.1% yield) as an off white solid. "H NMR
(400 MHz, MeOD) 8 ppm 8.63-8.66 (m, 1H), 8.35 (t, J=2.1
Hz, 1H), 8.23-8.27 (m, 1H), 3.99 (s, 3H). MS (ES+) m/e
329[M+H]*.

b) methyl 3-({3-(aminocarbonyl)-7-[2,4-bis(methy-
loxy)-5-pyrimidinyl]-4-quinolinyl }amino)-5-{[ (trif-
luoromethyl)sulfonyl]amino } benzoate

[0759] To a suspension of methyl 3-nitro-5-{[ (trifluorom-
ethyl)sulfonyl]amino}benzoate (190 mg, 0.580 mmol) in
acetic acid (10 mL) was added wet palladium on carbon (6.17
mg, 0.058 mmol). The reaction was hydrogenated on Parr
shaker under 40 psi hydrogen for 3 hours. The catalyst was
removed by filtration, and 7-[2,4-bis(methyloxy)-5-pyrimidi-
nyl]-4-chloro-3-quinolinecarboxamide (example 1b, 200
mg, 0.580 mmol) was added to the filtrate. The reaction
mixture was kept stirring overnight and was purified by pre-
parative HPL.C (YMC 75x30 mm column, 0.1% TFA in water
and 0.1% TFA in acetonitrile) to afford methyl 3-({3-(ami-
nocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-
quinolinyl}amino)-5-{[(trifluoromethyl)sulfonyl]

amino }benzoate (102 mg, 0.142 mmol, 24.40% yield) as a
yellow solid. "HNMR (400 MHz, MeOD) 8 ppm 8.98 (s, 1H),
8.54 (s, 1H), 8.20 (d, J=1.5 Hz, 1H), 8.09 (d, J=9.1 Hz, 1H),
7.81-7.90 (m, 3H), 7.47-7.53 (m, 1H), 4.12 (s, 3H), 4.08 (s,
3H), 3.92 (s, 3H). MS (ES+) m/e 607 [M+H]".

Example 76
[0760]
F
0 F
Il
O=T F
NH
O l NH 0
AN NIL
Z
o ’
O)\N/ 0
pd ~
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7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-[(5-{[(trif-
luoromethyl)sulfonyljamino }-3-biphenylyl)amino]-
3-quinolinecarboxamide, trifluoroacetate salt

a) 5-nitro-3-biphenylamine

[0761] To a suspension of (3-bromo-5-nitrophenyl)amine
(example 74a, 1 g, 4.61 mmol), phenylboronic acid (1.124 g,
9.22 mmol) and potassium carbonate (1.274 g, 9.22 mmol) in
1,4-dioxane (12 mL) and water (4.00 ml.) was added tetrakis
(triphenylphosphine)palladium(0) (0.532 g, 0.461 mmol).
The mixture was heated to 100° C. overnight. After cooling,
the mixture was diluted with water, acidified with 6N HCl and
extracted with ethyl acetate. The organic layer was dried over
MgSO,, filtered, concentrated under reduced pressure and
purified via flash chromatography (0-10% methanol in meth-
ylene chloride) to afford (5-nitro-3-biphenylyl)amine (560
mg, 2.61 mmol, 56.7% yield) as a brown solid. 'H NMR (400
MHz, CHLOROFORM-d) d ppm 7.85 (s, 1H), 7.60 (d, J=7.1
Hz, 2H), 7.39-7.53 (m, 4H), 7.19 (s, 1H). MS (ES+) m/e 215
[M+H]".

b) 1,1,1-trifluoro-N-(5-nitro-3-biphenylyl)methane-
sulfonamide

[0762] To a solution of 5-nitro-3-biphenylamine (100 mg,
0.467 mmol) in dichloromethane (20 mI.) was added triethy-
lamine (0.195 ml, 1.400 mmol) and trifluoromethane-
sulfonic anhydride (0.118 mL, 0.700 mmol) at 0° C. After the
mixture was kept stirring for 2 hours, the reaction was
quenched with water. The organic layer was collected, con-
centrated under reduced pressure and dissolved in methanol
(10 mL), then sodium hydroxide (6.0 N in water) (93 mg,
2.334 mmol) added. The mixture was kept stirring for another
half hour and quenched with water. The reaction was
extracted with methylene chloride. The organic layer was
separated, dried over MgSO,, concentrated under reduced
pressure and purified through preparative HPLC (YMC
75x30 mm column, 0.1% TFA in water and 0.1% TFA in
acetonitrile) to afford 1,1,1-trifluoro-N-(5-nitro-3-bipheny-
lyl)methanesulfonamide (50 mg, 0.144 mmol, 30.9% yield)
as a brown oil. MS (ES+) m/e 347 [M+H]*.

¢) 7-[2,4-bis(methyloxy)-5-pyrimidiny1]-4-[ (5-{[ (tri-
fluoromethyl)sulfonyl]amino }-3-biphenylyl)amino]-
3-quinolinecarboxamide, trifluoroacetate salt

[0763] To a solution of 1,1,1-trifluoro-N-(5-nitro-3-biphe-
nylyl)methanesulfonamide (50 mg, 0.144 mmol) in acetic
acid (15 mL) was added palladium on carbon (1.537 mg,
0.014 mmol). The mixture was hydrogenated via hydrogen
balloon at room temperature for 2 hours, then was filtered.
7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-chloro-3-quinolin-
ecarboxamide (example 1b, 49.8 mg, 0.144 mmol) was added
to the filtrate. The mixture was kept stirring at room tempera-
ture for 4 days and was purified through preparative HPL.C
(YMC 75x30 mm column, 0.1% TFA in water and 0.1% TFA
in acetonitrile) to afford the title compound (0.014 g, 13%) as
a yellow solid. *"H NMR (400 MHz, MeOD) 8 ppm 9.01 (s,
1H), 8.54 (s, 1H), 8.20 (d, J=1.5 Hz, 1H), 8.11 (d, J=9.1 Hz,
1H), 7.82 (dd, J=9.1, 1.8 Hz, 1H), 7.61-7.65 (m, 2H), 7.53-
7.55 (m, 1H), 7.52 (t, J=1.8 Hz, 1H), 7.45-7.51 (m, 2H),
7.39-7.45 (m, 1H), 7.32 (t, J=2.0 Hz, 1H), 4.12 (s, 3H), 4.09
(s, 3H). MS (ES+) m/e 625 [M+H]".
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Example 77
[0764]
(6] OH

NH O
AN NH,
N7 N
/\o)|\ v o
N

3-({3-(aminocarbonyl)-7-[2,4-bis(ethyloxy)-5-pyri-
midinyl]-4-quinolinyl }amino)benzoic acid

a) 5-bromo-2,4-diethoxypyrimidine

[0765] Sodium ethoxide (21% wt in ethanol) (1.819 mL,
4.87 mmol) was added to a slurry of 5-bromo-2,4-dichloro-
pyrimidine (500 mg, 2.194 mmol) in ethanol (10 mL) and the
mixture stirred at reflux under nitrogen for 2 h. After cooling
down, the mixture was concentrated under vacuum and
washed with water. The obtained solid was washed with water
and filtered to obtain the title compound as a granular white
solid. 'H NMR (400 MHz, DMSO-d,) ppm 8.47 (s, 1H), 4.42
(9, 7=7.1 Hz, 2H), 4.31 (g, J=7.1 Hz, 2H), 1.33-1.37 (m, 3H),
1.28-1.33 (m, 3H). MS (ES+) m/e 247/249 [M+H]*.

b) 3-({3-(aminocarbonyl)-7-[2,4-bis(ethyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)benzoic acid

[0766] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]Jamino }benzoate (example 6a, 150 mg,
0.362 mmol), bis(pinacolato)diboron (138 mg, 0.543 mmol),
potassium acetate (178 mg, 1.810 mmol), and tetrakis(triph-
enylphosphine)palladium(0) (18.83 mg, 0.016 mmol) in 1,4-
dioxane (10 ml) was heated to 115° C. for 3 h in an oil bath.
Upon cooling, the reaction mixture was treated with
5-bromo-2,4-diethoxypyrimidine (89 mg, 0.362 mmol) fol-
lowed by sodium bicarbonate (sat aq solution) (2 mL, 0.362
mmol). The solution was bubbled through with a nitrogen
current. After 5 minutes, the solution was treated with addi-
tional tetrakis(triphenylphosphine)palladium(0) (18.83 mg,
0.016 mmol) and heated to 115° C. overnight. Upon cooling
the contents were partitioned between water and ethyl
acetate. The organic portion was concentrated and the residue
treated with ethanol (10 mL) and sodium hydroxide (1IN aq
solution) (2 mL, 2.000 mmol). After stirring overnight at
room temperature, the solution was concentrated, then dis-
solved into acetonitrile and purified using reverse-phase
HPLC (0.1% TFA in acetonitrile and water) to obtain the title
compound (0.079 g, 46%) as a pale yellow solid. 'H NMR
(400 MHz, DMSO-dy) ppm 13.13 (br. s., 1H), 11.52 (br. s.,
1H), 8.98 (s, 1H), 8.63 (s, 1H), 8.25 (br.s., 1H),8.23 (d, I=1.5
Hz, 1H), 8.06-8.18 (m, 1H), 7.68-7.91 (m, 4H), 7.39-7.58 (m,
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2H), 4.49 (q, J=7.1 Hz, 2H), 4.42 (q, I=7.1 Hz, 2H), 1.37 (t
J=7.1 Hz, 3H), 1.36 (t, J=7.1 Hz, 3H). MS (ES+) m/e 474
[M+H]".

Example 78
[0767)]
0 0
\Yas
HN/ >(
F
F
NH 0
AN NIL
I\i AN N/
\O)\N/

—O

7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-[(3-{[(trif-

luoromethyl)sulfonyl]amino }phenyl)amino]-3-
quinolinecarboxamide, trifluoroacetate salt
[0768] To a suspension of 7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-chloro-3-quinolinecarboxamide (example 1b, 50
mg, 0.145 mmol) in acetic acid (10 mL) was added N-(3-
aminophenyl)-1,1,1-trifftuoromethanesulfonamide (34.8 mg,
0.145 mmol). The reaction mixture was stirred at room tem-
perature overnight and was purified through preparative
HPLC (YMC 75x30 mm column, 0.1% TFA in water and
0.1% TFA in acetonitrile) to afford the title compound (26
mg, 0.039 mmol, 27.1% yield) as a yellow solid. 'H NMR
(400 MHz, DMSO-d6) d ppm 12.03 (br. s., 1H), 9.03 (s, 1H),
8.62 (s, 1H), 8.36 (br. s., 1H), 8.20 (d, J=1.5 Hz, 1H), 7.97 (d,
J=9.3Hz, 1H),7.91 (br. 5., 1H), 7.78 (dd, J=9.1, 1.3 Hz, 1H),
7.35-7.43 (m, 1H), 7.07-7.17 (m, 3H), 4.01 (s, 3H), 3.99 (s,
3H). MS (ES+) m/e 549 [M+H]".

Example 79
[0769]
F F
T<F
§=9
-
HN \\O
Y4 | NH O
0 7 NIL
A
o ’
O)\N/ 0
~ ~
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7-12,4-bis(methyloxy)-5-pyrimidinyl]-4-[ (3-(3-fura-
nyl)-5-{[(trifluoromethyl)sulfonyl]amino }phenyl)
amino|-3-quinolinecarboxamide

a) [3-(3-furanyl)-5-nitrophenyl]amine

[0770] To a suspension of (3-bromo-5-nitrophenyl)amine
(example 74a, 1 g, 4.61 mmol), 3-furanylboronic acid (0.516
g,4.61 mmol) and potassium carbonate (1.274 g, 9.22 mmol)
in 1,4-dioxane (12 mL) and water (4.00 mL) was added
tetrakis(triphenylphosphine)palladium(0) (0.532 g, 0.461
mmol). The mixture was heated to 100° C. overnight. After
cooling, the mixture was diluted with water, acidified with 6N
HCl and extracted with ethyl acetate. The organic layer was
dried over MgSO,, filtered and concentrated under reduced
pressure. The crude was purified through flash chromatogra-
phy (0-100% ethyl acetate in hexanes) to afford [3-(3-fura-
nyl)-5-nitrophenyl]amine (700 mg, 3.43 mmol, 74.4% yield)
as a brown solid. "H NMR (400 MHz, CHLOROFORM-d) &
ppm 7.79 (s, 1H),7.71 (s, 1H), 7.51 (s, 1H), 7.40 (s, 1H), 7.06
(s, 1H), 6.70 (s, 1H), 4.06 (br. s., 2H). MS (ES+) m/e 205
[M+H]™".

b) 1,1,1-trifluoro-N-[3-(3-furanyl)-5-nitrophenyl ]
methanesulfonamide

[0771] To asolution of [3-(3-furanyl)-5-nitrophenyl]amine
(500 mg, 2.449 mmol) in dichloromethane (20 mL) was
added triethylamine (1.024 ml, 7.35 mmol) and trifluo-
romethanesulfonic anhydride (0.455 mL., 2.69 mmol) at 0° C.
After the reaction was kept stirring for 2 hours, it was
quenched with water. The organic layer was collected, dried
over MgSO,, filtered, concentrated under reduced pressure
and washed with methanol to afford a grey solid. The solid
was disolved in dichloromethane and methanol (1:1) and
sodium hydroxide (6.0M in water) (0.408 mL, 2.449 mmol)
was added. The mixture was kept stirring for another half
hour, diluted with water and extracted with dichloromethane.
The organic layer was removed. The aqueous layer was acidi-
fied and extracted with ethyl acetate. The organic layer was
collected, dried over MgSQ,, filtered and concentrated under
reduced pressure to afford 1,1,1-trifluoro-N-[3-(3-furanyl)-
S-nitrophenyl|methanesulfonamide (250 mg, 0.744 mmol,
30.4% yield) as a brown solid. "H NMR (400 MHz, DMSO-
d6) d ppm 8.45 (s, 1H), 8.23 (d, J=1.5Hz, 1H), 7.92 (t, I=2.0
Hz, 1H), 7.83 (t, J=1.6 Hz, 1H), 7.78 (t, J=1.8 Hz, 1H),
7.05-7.09 (m, 1H). MS (ES+) m/e 337 [M+H]*.

¢) 7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-[(3-(3-
furanyl)-5-{[(trifluoromethyl)sulfonyl]
amino }phenyl)amino]-3-quinolinecarboxamide

[0772] To a solution of 1,1,1-trifluoro-N-[3-(3-furanyl)-5-
nitrophenyl|methanesulfonamide (100 mg, 0.297 mmol) in
acetic acid (10 mL.) was added palladium on carbon (3.16 mg,
0.030 mmol). The mixture was hydrogenated via hydrogen
balloon at room temperature for 1 hour, then was filtered.
7-[2,4-bis(methyloxy)-5-pyrimidinyl]|-4-chloro-3-quinolin-
ecarboxamide (example 1b, 80 mg, 0.232 mmol) was added
to the solution. The mixture was kept stirring overnight. The
solvent was removed under reduced pressure. The resulting
solid was washed with methanol methylene chloride and
ether to afford 7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-[(3-
(3-furanyl)-5-{[(trifluoromethyl)sulfonyl]amino }phenyl)
amino]-3-quinolinecarboxamide (75 mg, 0.122 mmol, 52.6%
yield) as an off white solid. 'H NMR (400 MHz, DMSO-d6)
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dppm 12.17 (br.s., 1H), 9.13 (s, 1H), 8.64 (s, 1H), 8.55 (br. 5.,
1H), 8.40 (s, 1H), 8.18-8.25 (m, 2H), 7.88 (br. s., 1H), 7.85
(dd, J=9.1, 1.5 Hz, 1H), 7.77 (t, J=1.8 Hz, 1H), 7.43 (s, 1H),
7.37 (s, 1H),7.13 (s, 1H), 6.91 (d, J=1.0 Hz, 1H), 4.02 (s, 3H),
3.99 (s, 3H). MS (ES+) m/e 615 [M+H]".

Example 80
[0773]
al
0
O OH
NH 0
A NH,
F
i ’
O)\N/ 0
~ ~

5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-4'-chloro-3-biphe-
nylcarboxylic acid

a) S-amino-4'-chloro-3-biphenylcarboxylic acid

[0774] To asolution of 3-amino-5-bromobenzoic acid (100
mg, 0.463 mmol) and (4-chlorophenyl)boronic acid (72.4
mg, 0.463 mmol) in a mixture of 1,4-dioxane (6 mL) and
water (2.000 mL), tetrakis(triphenylphosphine)palladium(0)
(26.7 mg, 0.023 mmol) and potassium carbonate (128 mg,
0.926 mmol) were added and the mixture stirred at 80° C. in
a microwave reactor for 30 mins. After that time, LCMS
showed complete conversion to desired product. The reaction
mixture was diluted with water, acidified to pH 4 and
extracted with ethyl acetate. The organic layer was dried over
sodium sulfate and evaporated affording the title compound
(70 mg, 0.198 mmol, 42.7% yield). MS (ES+) m/e 248
[M+H]".

b) 5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-4'-chloro-3-biphe-
nylcarboxylic acid

[0775] 5-amino-4'-chloro-3-biphenylcarboxylic acid (57.5
mg, 0.232 mmol) and 7-[2,4-bis(methyloxy)-5-pyrimidinyl]-
4-chloro-3-quinolinecarboxamide (example 1b, 80 mg, 0.232
mmol) were suspended in acetic acid (7 mL) and stirred at RT
overnight. After that time, LCMS indicated complete conver-
sion of starting material. The reaction mixture was diluted
with water and the obtained precipitate was filtered and dried
affording the title compound (30 mg, 0.050 mmol, 21.63%
yield). MS (ES+) m/e 556 [M+H]".
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Example 81
[0776]
o o) oH

NH 0O
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5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl}amino)-2-(3-furanyl)ben-
zoic acid, trifluoroacetate salt
a) methyl 5-amino-2-(3-furanyl)benzoate

[0777] To a suspension of methyl 5-amino-2-bromoben-
zoate (200 mg, 0.869 mmol), 3-furanylboronic acid (97 mg,
0.869 mmol) and potassium carbonate (240 mg, 1.739 mmol)
in 1,4-dioxane (12 mL) and water (4.00 mL) was added
tetrakis(triphenylphosphine)palladium(0) (50.2 mg, 0.043
mmol). The mixture was heated to 100° C. overnight. After
cooling, the mixture was diluted with water, acidified with 6N
HCl and extracted with ethyl acetate. The organic layer was
dried over MgSO,, filtered and concentrated under reduced
pressure. The precipitate was collected and washed with
methylene chloride and ether to afford the title compound
(100 mg, 0.460 mmol, 53.0% yield) as a brown oil. 'H NMR
(400 MHz, CHLOROFORM-d) d ppm 7.48 (s, 1H), 7.42-7.
44 (m, 1H), 7.18 (d, J=8.1 Hz, 1H), 7.07 (d, J=2.8 Hz, 1H),
6.79 (dd, J=8.3, 2.5 Hz, 1H), 6.44 (s, 1H), 3.80 (br. s., 2H),
3.78 (s, 3H). MS (ES+) m/e 218 [M+H]".

b) methyl 5-({3-(aminocarbonyl)-7-[2,4-bis(methy-
loxy)-5-pyrimidinyl]-4-quinolinyl }amino)-2-(3-fura-
nyl)benzoate trifluoroacetate salt
[0778] To a suspension of 7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-chloro-3-quinolinecarboxamide (example 1b, 150
mg, 0.435 mmol) in acetic acid (10 mL) was added methyl
5-amino-2-(3-furanyl)benzoate (95 mg, 0.435 mmol). The
reaction mixture was stirred room temperature overnight and
was purified through preparative HPLC (YMC 75x30 mm
column, 0.1% TFA in water and 0.1% TFA in acetonitrile) to
afford the title compound (100 mg, 0.156 mmol, 35.9% yield)
as ayellow solid. "H NMR (400 MHz, DMSO-d6) 8 ppm 8.16
(s, 1H),7.75 (s, 1H), 7.38 (d, J=1.5 Hz, 1H), 7.33 (d,J=9.3 Hz,
1H), 7.04 (dd, J=9.1, 1.8 Hz, 1H),6.93 (s, 1H), 6.88 (d, I=2.3
Hz, 1H), 6.76-6.81 (m, 2H), 6.67-6.72 (m, 1H), 5.77 (d,J=1.0
Hz, 1H), 3.33 (s, 3H), 3.29 (s, 3H), 3.00 (s, 3H). MS (ES+)

m/e 526[M+H]".
¢) 5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl}amino)-2-(3-furanyl)ben-
zoic acid, trifluoroacetate salt
[0779] To methyl 5-({3-(aminocarbonyl)-7-[2,4-bis(me-
thyloxy)-5-pyrimidinyl]-4-quinolinyl } amino)-2-(3-furanyl)

63

Aug. 29,2013

benzoate (50 mg, 0.095 mmol) in methanol (15 mL) was
added sodium hydroxide (6.0N in water) (0.016 mL, 0.095
mmol). The reaction mixture was stirred at 50° C. overnight.
After cooling, the reaction was purified through preparative
HPLC (YMC 75x30 mm column, 0.1% TFA in water and
0.1% TFA in acetonitrile) to afford the title compound (15
mg, 0.024 mmol, 25.2% yield) as a yellow solid. 'H NMR
(400 MHz, DMSO-d6) 6 ppm 13.12 (br. s, 1H), 11.33 (br. s,
1H), 9.02 (s, 1H), 8.64 (s, 1H), 8.31 (br.s., 1H), 8.22(d,J=1.0
Hz, 1H),8.11 (d, J=8.3 Hz, 1H), 7.80-7.89 (m, 3H), 7.72 (s,
1H), 7.46 (d, J=8.6 Hz, 2H), 7.30 (d, J=8.1 Hz, 1H), 6.64 (s,
1H), 4.02 (s, 3H), 3.99 (s, 3H). MS (ES+) m/e 512 [M+H]".

Example 82
[0780]

O,

OH

NH,

3-{[3'-(aminocarbonyl)-2-(methyloxy)-3,7'-biquino-
lin-4'-ylJamino }benzoic acid

[0781] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]amino }benzoate (example 6a, 150 mg,
0.362 mmol), 2-methoxy-3-quinolineboronic acid (110 mg,
0.543 mmol), sodium bicarbonate (sat aq) (2 mL, 0.362
mmol), and tetrakis(triphenylphosphine)palladium(0) (18.83
mg, 0.016 mmol) in 1,4-dioxane (2.0 ml) was heated to 100°
C. for 20 min. in an oil bath overnight. Upon cooling, the
reaction mixture was concentrated in vacuo. The residue was
purified via flash column chromatography (0-100% ethyl
acetate in hexanes) to obtain the intermediate ester (MS (ES+)
m/e 493 [M+H]*, 80% by LCMS) contaminated with triph-
enylphosphine oxide

[0782] The column was then flushed with 10% methanol in
ethyl acetate to obtain a mixture of the title compound (MS
(ES+) m/e 465 [M+H]+) and the intermediate ester. The two
fractions were collected and dissolved into ethanol (5 mL),
then treated wiith sodium hydroxide (1N aq solution) (2 mL,,
2.000 mmol) at room temperature. After stirring for 3 h the
mixture was concentrated in vacuo and dissolved into water.
A precipitate formed upon adding acetonitrile, therefore the
solid was filtered. The solid was dispersed in water, neutral-
ized using 1M aq hydrochloric acid and filtered to obtain the
title compound as a pale yellow solid. *H NMR (400 MHz,
DMSO-dg) ppm 12.98 (br. s., 1H), 10.49 (br. s., 1H), 9.05 (s,
1H), 8.49 (s, 1H), 8.29 (br. s., 1H), 8.28 (d, J=1.8 Hz, 1H),
7.99 (dd, J=8.2,0.9 Hz, 1H), 7.91 (d, J=8.8 Hz, 1H), 7.84 (d,
J=8.1 Hz, 1H), 7.68-7.77 (m, 3H), 7.61 (d, J=8.1 Hz, 1H),
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7.56 (s, 1H), 7.49 (ddd, J=8.1, 6.9, 1.0 Hz, 1H), 7.41 (t, I=7.8
Hz, 1H),7.27 (d, J=7.6 Hz, 1H), 4.05 (s, 3H). MS (ES+) m/e
465 [M+H]".

Example 83
[0783]
0 OH
/o
/
NH ©
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O)\N/ 0
~ ~

5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl}amino)-2-(2-furanyl)ben-
zoic acid

a) methyl 5-amino-2-(2-furanyl)benzoate

[0784] To a suspension of methyl 5-amino-2-bromoben-
zoate (250 mg, 1.087 mmol), 2-furanylboronic acid (122 mg,
1.087 mmol) and potassium carbonate (300 mg, 2.173 mmol)
in 1,4-dioxane (12 mL) and water (4.00 mL) was added
tetrakis(triphenylphosphine)palladium(0) (62.8 mg, 0.054
mmol). The mixture was heated to 100° C. overnight. After
cooling, the mixture was diluted with water, acidified with 6N
HCl and extracted with ethyl acetate. The organic layer was
dried over MgSO,, filtered and concentrated under reduced
pressure. The precipitate was collected and washed with
methylene chloride and ether to afford methyl 5-amino-2-(2-
furanyl)benzoate (135 mg, 0.621 mmol, 57.2% yield) as a
brown oil. 'H NMR (400 MHz, CHLOROFORM-d) dppm
7.44 (d,J=1.0Hz, 1H), 7.42 (d, ]I=8.3 Hz, 1H), 7.03 (d, J=2.5
Hz, 1H), 6.86 (dd, J=8.5,2.4 Hz, 1H), 6.46 (dd, J=3.3, 1.8 Hz,
1H), 6.40-6.43 (m, 1H), 3.83 (s, 3H). MS (ES+) m/e 218
[M+H]".

b) methyl 5-({3-(aminocarbonyl)-7-[2,4-bis(methy-
loxy)-5-pyrimidinyl]-4-quinolinyl }amino)-2-(2-fura-
nyl)benzoate trifluoroacetate

[0785] To a suspension of 7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-chloro-3-quinolinecarboxamide (example 1b, 200
mg, 0.580 mmol) in acetic acid (10 mL) was added methyl
5-amino-2-(2-furanyl)benzoate (126 mg, 0.580 mmol). The
reaction mixture was stirred at room temperature overnight.
The reaction was purified through preparative HPLC (YMC
75x30 mm column, 0.1% TFA in water and 0.1% TFA in
acetonitrile) to afford the title compound (105 mg, 0.164
mmol, 28.3% yield) as a yellow solid. "H NMR (400 MHz,
MeOD) 8 ppm 8.98 (s, 1H), 8.56 (s, 1H), 8.20 (d, J=1.5 Hz,
1H), 8.14(d, J=9.1 Hz, 1H), 7.86 (dd, J=9.1, 1.8 Hz, 1H), 7.79
(d, J=8.6 Hz, 1H), 7.64 (d, J=1.0 Hz, 1H), 7.59 (d, J=2.3 Hz,
1H),7.51 (dd,J=8.3,2.3 Hz, 1H), 6.74 (d, J=3.5 Hz, 1H), 6.58
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(dd, 1=3.4, 1.9 Hz, 1H), 4.13 (s, 3H), 4.09 (s, 3H), 3.85 (s,
3H). MS (BES+) m/e 526 [M+H]*.

¢) 5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-2-(2-furanyl)ben-
zoic acid

[0786] To a solution of methyl 5-({3-(aminocarbonyl)-7-
[2,4-bis(methyloxy)-5-pyrimidinyl]-4-quinolinyl}amino)-2-
(2-furanyl)benzoate (50 mg, 0.095 mmol) in methanol (5 ml)
was added sodium hydroxide (6.0 N in water) (0.095 ml,
0.571 mmol). The reaction mixture was stirred at 60° C.
overnight. After cooling, the mixture was purified through
preparative HPLC (YMC 75x30 mm column, 0.1% TFA in
water and 0.1% TFA in acetonitrile) to afford the title com-
pound (25 mg, 0.049 mmol, 51.4% yield) as a brown solid. 'H
NMR (400 MHz, DMSO-d6) d ppm 13.18 (br. 5., 1H), 11.54
(br.s., 1H),9.02 (s, 1H), 8.65 (s, 1H), 8.32 (br.s., 1H), 8.25(d,
J=1.5 Hz, 1H),8.18 (d, J=9.1 Hz, 1H), 8.14-8.21 (m, 1H),
7.83-7.92 (m, 2H), 7.77 (d, J=1.0 Hz, 1H), 7.67 (d, J=8.6 Hz,
1H),7.48 (d,J=2.0Hz, 1H), 7.37 (dd, ]=8.5,1.9 Hz, 1H), 6.78
(d, J=3.0 Hz, 1H), 6.61 (dd, J=3.4, 1.9 Hz, 1H), 4.02 (s, 3H),
3.99 (s, 3H). MS (ES+) m/e 512 [M+H]™.

Example 84
[0787]
o} OH
NH O
A NH,
N7 N

3-[(3-(aminocarbonyl)-7-{2,4-bis[ (phenylmethyl)
oxy]-5-pyrimidinyl}-4-quinolinyl)amino]benzoic
acid

[0788] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]amino }benzoate (example 6a, 100 mg,
0.241 mmol), 2,4-bis(benzyloxy)pyrimidine-5-boronic acid
(122 mg, 0.362 mmol) and tetrakis(triphenylphosphine)pal-
ladium(0) (12.55 mg, 10.86 pmol) in 1,4-dioxane (5 ml) and
sodium bicarbonate (saturated aqueous solution) (2 mL,
0.241 mmol) was heated to 115° C. in an oil bath overnight.
Upon cooling, the reaction mixture was diluted with ethyl
acetate and washed with water. The organic portion was dried
over sodium sulfate and concentrated. A portion of the residue
was purified using flash chromatography (0-100% ethyl
acetate in hexanes) to obtain the intermediate ester as a pale
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yellow solid. The rest of the material was treated with sodium
hydroxide (1N aq solution) (1 mL, 1.000 mmol) as a solution
in ethanol (5 mL). After stirring at room temperature over-
night, the contents were purified using reverse phase HPLC
(0.1% TFA in acetonitrile and water) to obtain the title com-
pound (0.004 g, 3%) as a yellow solid. '"H NMR (400 MHz,
DMSO-d,) ppm 13.16 (br. s., 1H), 11.49 (s, 1H), 8.96 (s, 1H),
8.67 (s, 1H), 8.23 (br. 5., 1H), 8.21 (d, J=1.5 Hz, 1H), 8.07-
8.18 (m, 1H), 7.68-7.93 (m, 4H), 7.43-7.52 (m, 6H), 7.31-7.
42 (m, SH), 5.53 (s, 2H), 5.48 (s, 2H). MS (ES+) m/e 598
[M+H]".

Example 85
[0789]

AN NIL

N
/O)|\N/
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4-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-2-biphenylcar-
boxylic acid, trifluoroacetate salt

a) methyl 4-amino-2-biphenylcarboxylate

[0790] To a suspension of methyl 5-amino-2-bromoben-
zoate (300 mg, 1.304 mmol), phenylboronic acid (175 mg,
1.434 mmol) and potassium carbonate (360 mg, 2.61 mmol)
in 1,4-dioxane (12 mL) and water (4.00 mL) was added
tetrakis(triphenylphosphine)palladium(0) (75 mg, 0.065
mmol). The mixture was heated to 100° C. overnight. After
cooling, the mixture was diluted with water, acidified with 6N
HCl and extracted with ethyl acetate. The organic layer was
dried over MgSO,, filtered and concentrated under reduced
pressure. The precipitate was collected and washed with
methylene chloride and ether to afford methyl 4-amino-2-
biphenylcarboxylate (250 mg, 1.100 mmol, 84% yield) as a
brown solid. "HNMR (400 MHz, CHLOROFORM-d) d ppm
7.36-7.42 (m, 2H), 7.28-7.35 (m, 3H), 7.20 (d, J=8.3 Hz, 1H),
7.14 (d, J=2.3 Hz, 1H), 6.85 (dd, J=8.3, 2.5 Hz, 1H), 3.64 (s,
3H). MS (ES+) m/e 228 [M+H]*.

b) methyl 4-({3-(aminocarbonyl)-7-[2,4-bis(methy-
loxy)-5-pyrimidinyl]-4-quinolinyl }amino)-2-biphe-
nylcarboxylate

[0791] To a suspension of 7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-chloro-3-quinolinecarboxamide (example 1b, 250
mg, 0.725 mmol) in acetic acid (10 mL) was added methyl
4-amino-2-biphenylcarboxylate (165 mg, 0.725 mmol). The
reaction mixture was stirred at room temperature overnight.
The precipitate was collected, washed with ether and dried
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under reduced pressure to afford methyl 4-({3-(aminocarbo-
nyl)-7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-
quinolinyl}amino)-2-biphenylcarboxylate (145 mg, 0.271
mmol, 37.3% yield) as an off white solid. "H NMR (400
MHz, DMSO-d6) § ppm 11.80 (br. s., 1H), 9.05 (s, 1H), 8.68
(s, 1H), 8.36 (br. s., 1H), 8.28-8.33 (m, 2H), 7.94 (dd, J=9.1,
1.3 Hz, 1H),7.87 (br.s., 1H), 7.69 (s, 1H), 7.43-7.53 (m, 4H),
7.37-7.42 (m, 1H), 7.31-7.35 (m, 2H), 4.03 (s, 3H), 4.00 (s,
3H), 3.60 (s, 3H). MS (ES+) m/e 536 [M+H]™.

¢) 4-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl1]-4-quinolinyl }amino)-2-biphenylcar-
boxylic acid, trifluoroacetate salt

[0792] To a suspension of methyl 4-({3-(aminocarbonyl)-
7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-quinolinyl}amino)-
2-biphenylcarboxylate (60 mg, 0.112 mmol) in methanol (10
ml.) was added sodium hydroxide (6.0 N in water) (0.093 mL,,
0.560 mmol). The reaction mixture was stirred at 60° C. for
overnight. After cooling, the reaction was purified through
preparative HPLC (YMC 75x30 mm column, 0.1% TFA in
water and 0.1% TFA in acetonitrile) to afford the title com-
pound (20 mg, 0.031 mmol, 28.1% yield) as an off white
solid. 'H NMR (400 MHz, MeOD) 8 ppm 8.98 (s, 1H), 8.57
(s, 1H), 8.20 (d, J=1.8 Hz, 1H), 8.18 (d, J=9.1 Hz, 1H), 7.88
(dd, J=9.1,1.8 Hz, 1H), 7.81 (d, J=2.0 Hz, 1H), 7.55-7.58 (m,
1H), 7.50-7.54 (m, 1H), 7.37-7.46 (m, SH), 4.14 (s, 3H), 4.10
(s, 3H). MS (ES+) m/e 522 [M+H]*.

Example 86

[0793]

NH,

5-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino }-3-biphenylcarboxylic
acid, trifluoroacetate salt

a) 4-chloro-7-(3,5-dimethyl-4-isoxazolyl)-3-quinoli-
necarboxamide

[0794] To a mixture of 7-bromo-4-chloro-3-quinolinecar-
boxamide (example la, 2 g, 7.00 mmol), (3,5-dimethyl-4-
isoxazolyl)boronic acid (1.974 g, 14.01 mmol) and tetrakis
(triphenylphosphine)palladium(0) (0.405 g, 0.350 mmol) in
1,4-dioxane (12 mL.) and water (4.00 mL) was added potas-
sium carbonate (1.936 g, 14.01 mmol). The mixture was
heated at 80° C. overnight. After cooling, the reaction was
quenched with water and acidified with 1N HCI. The precipi-
tate was collected, washed with water and ether, and dried in
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the air to afford the title compound (1.5 g, 4.97 mmol, 71.0%
yield) as a yellow solid. '"H NMR (400 MHz, DMSO-dé6) &
ppm 8.92 (s, 1H), 8.37 (d, J=8.6 Hz, 1H), 8.21 (br. s., 1H),
8.13 (s, 1H), 8.00 (br. s., 1H), 7.87 (dd, J=8.7, 1.6 Hz, 1H),
2.51 (s, 3H), 2.33 (s, 3H). MS (ES+) m/e 302 [M+H]".
b) S-amino-3-biphenylcarboxylic acid

[0795] To a suspension of 3-amino-5-bromobenzoic acid
(300 mg, 1.389 mmol), phenylboronic acid (339 mg, 2.78
mmol) and potassium carbonate (384 mg, 2.78 mmol) in
1,4-dioxane (12 mL) and water (4.00 ml.) was added tetrakis
(triphenylphosphine)palladium(0) (80 mg, 0.069 mmol). The
mixture was heated to 100° C. overnight. After cooling, the
mixture was diluted with water, acidified with 6N hydrochlo-
ric acid and extracted with ethyl acetate. The organic layer
was dried over MgSO,, filtered and concentrated under
reduced pressure. The precipitate was collected and washed
with methylene chloride and ether to afford 5-amino-3-biphe-
nylcarboxylic acid (150 mg, 0.703 mmol, 50.7% yield) as an
off-white solid. '"HNMR (400 MHz, DMSO-d6) 8 ppm 12.72
(br. s., 1H), 7.54-7.59 (m, 2H), 7.42-7.49 (m, 2H), 7.33-7.38
(m, 1H), 7.33 (t, J=1.5 Hz, 1H),7.17-7.20 (m, 1H), 7.04 (t,
J=1.9 Hz, 1H), 5.46 (br. s., 2H). MS (ES+) m/e 214 [M+H]".

¢) 5-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino }-3-biphenylcarboxylic
acid, trifluoroacetate salt

[0796] To a suspension of 4-chloro-7-(3,5-dimethyl-4-
isoxazolyl)-3-quinolinecarboxamide (50 mg, 0.166 mmol) in
acetic acid (10 mL) was added 5-amino-3-biphenylcarboxy-
lic acid (35.3 mg, 0.166 mmol). The reaction mixture was
stirred at room temperature overnight, then quenched with
water. The precipitate was collected and dried in the air to
afford the title compound (25 mg, 0.042 mmol, 25.5% yield)
as a yellow solid. "H NMR (400 MHz, DMSO-d6) & ppm
11.74 (br. s., 1H), 9.02 (s, 1H), 8.44 (d, I=8.8 Hz, 1H), 8.27
(br.s., 1H),8.08-8.11 (m, 1H), 8.06 (d,J=1.5Hz, 1H), 7.86 (d,
J=1.5 Hz, 1H), 7.75-7.83 (m, 3H), 7.69-7.74 (m, 2H), 7.46-
7.53 (m, 2H), 7.39-7.45 (m, 1H), 2.54 (s, 3H), 2.35 (s, 3H).
MS (ES+) m/e 479 [M+H]".

Example 87

[0797]

NH,

3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino }-5-(2-furanyl)benzoic
acid, trifluoroacetate salt
[0798] To a suspension of 4-chloro-7-(3,5-dimethyl-4-
isoxazolyl)-3-quinolinecarboxamide (example 86a, 50 mg,
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0.166 mmol) in acetic acid (10 mL) was added 3-amino-5-
(2-furanyl)benzoic acid (example 51a, 33.7 mg, 0.166
mmol). The reaction mixture was stirred at room temperature
overnight and was purified through preparative HPL.C (YMC
75x30 mm column, 0.1% TFA in water and 0.1% TFA in
acetonitrile) to afford the title compound (16 mg, 0.027
mmol, 16.58% yield) as a yellow solid. "H NMR (400 MHz,
DMSO-d6) & ppm 8.97 (s, 1H), 8.29 (d, J=1.5 Hz, 1H), 8.21
(d, J=8.8 Hz, 1H), 7.90 (d, J=1.5 Hz, 1H), 7.86 (t, J=1.8 Hz,
1H),7.83 (d, I=1.5Hz, 1H),7.57-7.65 (m, 2H), 6.92 (d, ]=3.3
Hz, 1H), 6.56 (dd, J=3.5, 1.8 Hz, 1H), 2.52 (s, 3H), 2.35 (s,
3H). MS (ES+) m/e 469 [M+H]".

Example 88
[0799]

NH (€]

0 A NH,

\

3-{[3-(aminocarbonyl)-7-(2,4-dioxo-1,2,3,4-tetrahy-
dro-5-pyrimidinyl)-4-quinolinyl]amino } benzoic
acid, trifluoroacetate salt

a) 3-{[3-(aminocarbonyl)-7-bromo-4-quinolinyl]
amino }benzoic acid

[0800] To a suspension of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]amino }benzoate (example 6a, 1 g, 2.414
mmol) in ethanol (20.0 m[.) was added 1N aqueous sodium
hydroxide (10 ml, 10.00 mmol). After stirring overnight at
ambient temperature, the reaction was concentrated to an
aqueous residue, which was neutralized using 6N aqueous
hydrochloric acid and the resulting precipitate was filtered,
washed with water, and dried in vacuo to obtain the title
compound (822 mg, 2.128 mmol, 88% yield) as a yellow
solid. MS (ES+) m/e 386/388 [M+H]".

b) 3-{[3-(aminocarbonyl)-7-(2,4-diox0-1,2,3 4-tet-
rahydro-5-pyrimidinyl)-4-quinolinyl]amino} benzoic
acid, trifluoroacetate salt

[0801] A solution of 3-{[3-(aminocarbonyl)-7-bromo-4-
quinolinyl]amino}benzoic acid (100 mg, 0.259 mmol),
uracil-5-boronic acid (117 mg, 0.751 mmol), potassium car-
bonate (179 mg, 1.295 mmol), and tetrakis(triphenylphos-
phine)palladium(0) (30 mg, 0.026 mmol) in 1,4-dioxane (2.0
ml) and water (0.667 ml) was heated to 100° C. for 20 min. in
a Biotage Initiator® microwave synthesizer. Upon cooling,
the reaction mixture was concentrated to the aqueous residue
and purified using Reverse Phase HPL.C (0.1% TFA in water
and acetonitrile) to obtain the title compound (0.017 g, 12%)
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as an off white solid. '"H NMR (400 MHz, DMSO-d,) ppm
13.18 (br. s., 1H), 11.70 (br. s., 1H), 11.61 (d, J=6.1 Hz, 1H),
11.50(d, J=1.5 Hz, 1H), 8.93 (s, 1H), 8.55 (d, J=1.5 Hz, 1H),
8.28 (br. s., 1H), 8.11 (d, I=6.3 Hz, 1H), 8.03 (d, I=9.1 Hz,
1H), 7.79-7.87 (m, 3H), 7.77 (br. s., 1H), 7.46-7.56 (m, 2H).
MS (ES+) m/e 418 [M+H]".

Example 89
[0802]

HO 0
f “NE 0
OH = NH,
HO
AW

3-{[3-(aminocarbonyl)-7-(2,3-dihydroxy-4-pyridi-
nyl)-4-quinolinyl]amino }benzoic acid

[0803] To a suspension of ethyl 3-({3-(aminocarbonyl)-7-
[2,3-bis(methyloxy)-4-pyridinyl]-4-quinolinyl }amino)ben-
zoate (example 102a, 196 mg, 0.415 mmol) in dichlo-
romethane (8.4 mL) cooled at 00° C., 1M boron tribromide in
dichloromethane (2.9 mL, 2.90 mmol) was added dropwise
and allowed to equilibrate to room temperature. The reaction
mixture was stirred at rt for 4.5 h when according to UPLC-
MS beside some small quantity of starting material major
product was acid and minor product was ester. The reaction
mixture was portionwise poured into ice-water and the yel-
lowish precipitate was filtered, washed with water and dichlo-
romethane and dried to afford the crude product, which was
purified by reverse phase HPLC (ODS, aqueous 10 mM
ammonium bicarbonate/acetonitrile) to obtain the title com-
pound (0.082 g, 47%). MS (ES+) m/e 417 [M+H]™.

Example 90
[0804]

HO

NH,
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4-{3-(aminocarbonyl)-4-[(3-carboxyphenyl)amino]-
7-quinolinyl}-2-pyridinecarboxylic acid

a) ethyl 3-{[3-(aminocarbonyl)-7-(2-cyano-4-pyridi-

nyl)-4-quinolinyl]amino } benzoate
[0805] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]amino }benzoate (example 6a, 150 mg,
0.362 mmol), 2-cyanopyridine-4-boronic acid, pinacol ester
(92 mg, 0.398 mmol) and potassium carbonate (150 mg,
1.086 mmol) in 1,4-dioxane (4.5 mL) and water (1.5 mL) was
degassed by bubbling with Ar for few min. Tetrakis(triph-
enylphosphine)palladium(0) (20.92 mg, 0.018 mmol) was
added. The reaction mixture was sealed and heated in a
Biotage Initiator microwave reactor at 100° C. for 35 min.
According to UPLC-MS, the conversion was incomplete.
Additional quantities of 2-cyanopyridine-4-boronic acid,
pinacol ester (50 mg, 0.217 mmol) and tetrakis(triph-
enylphosphine)palladium(0) (10 mg, 8.65 pmol) were added.
After additional heating in the microwave at 100° C. for 30
min, then at 120° C. for 20 min, the mixture was cooled,
diluted with water and extracted two times with EtOAc. The
collected organic layers were washed with water, dried over
Na,SO, and evaporated to obtain crude product, which was
purified by silica gel column chromatography (dichlo-
romethane/methanol, 15:1 Supelco, 20 g) to afford the title
compound (55.7 mg, 34%), MS (ES+) m/e 438 [M+H]*; and
ethyl  3-({3-(aminocarbonyl)-7-[2-(aminocarbonyl)-4-py-
ridinyl]-4-quinolinyl }amino)benzoate (17 mg, 90% pure,
9%), MS (ES+) m/e 456 [M+H]".

b) 4-{3-(aminocarbonyl)-4-[(3-carboxyphenyl)
amino]-7-quinolinyl }-2-pyridinecarboxylic acid
[0806] To a suspension of ethyl 3-{[3-(aminocarbonyl)-7-
(2-cyano-4-pyridinyl)-4-quinolinylJamino } benzoate (50 mg,
0.114 mmol) in ethanol (1.7 mL), 1M sodium hydroxide (1.7
ml,, 1.700 mmol) was added. (Note: the colour of the reaction
mixture changed from intensive yellow to intensive orange-
red after adding of NaOH). The reaction mixture was stirred
at RT for 24 h, then at 80° C. for 4 h. The reaction mixture was
concentrated to an aqueous residue which was then neutral-
ized with 6M HCI. The resulting precipitate was filtered,
washed with water and dried, then purified by reverse phase
HPLC (ODS, aqueous 10 mM ammonium bicarbonate/aceto-
nitrile) to obtain the title compound (7.7 mg, 15%). MS (ES+)

m/e 429 [M+H]".

Example 91
[0807]
F @]
Q /\
o8
/O
NH O
X NIL
® il
\O N/
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ethyl 5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-
5-pyrimidinyl]-4-quinolinyl}amino)-2'-fluoro-6'-
(methyloxy)-3-biphenylcarboxylate

a) ethyl S-amino-2'-fluoro-6'-(methyloxy)-3-biphe-
nylcarboxylate

[0808] Ethyl 3-amino-5-bromobenzoate (100 mg, 0.410
mmol), [2-fluoro-6-(methyloxy )phenyl]boronic acid (84 mg,
0.492 mmol), tetrakis(triphenylphosphine)palladium(0) (23.
67 mg, 0.020 mmol) and potassium carbonate (56.6 mg,
0.410 mmol) were dissolved in 1,4-dioxane (4 mL.) and water
(1.333 mL). The reaction mixture was heated in a microwave
reactorat 180° C. for 30 minutes. After cooling, water (10 ml)
was added and reaction mixture extracted with ethyl acetate
(3x10 mL). The organic layers were combined, filtered
through a phase separator and evaporated under reduced pres-
sure to obtain the title compound (0.112 g, 94%) as a yellow-
green solid. MS (ES+) m/e 290 [M+H]".

b) ethyl 5-({3-(aminocarbonyl)-7-[2,4-bis(methy-
loxy)-5-pyrimidinyl]-4-quinolinyl }amino)-2'-fluoro-
6'-(methyloxy)-3-biphenylcarboxylate

[0809] To a suspension of 7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-chloro-3-quinolinecarboxamide (example 1b, 112
mg, 0.324 mmol) in acetic acid (5 ml, 87 mmol), ethyl
5-amino-2'-fluoro-6'-(methyloxy)-3-biphenylcarboxylate
(78 mg, 0.270 mmol) was added. The reaction mixture was
stirred at room temperature overnight. Ethyl acetate (10 ml)
and water (10 ml) were added to the clear yellowish reaction
mixture and pH was adjusted to 8 with 2N aqueous sodium
hydroxide. The preciptated product was filtered and dried
with ether to give the title compound (0.172 g, 83% pure,
89%). MS (ES+) m/e 598 [M+H]".

Example 92
[0810]
o) OH
NH O
o x NIL
® 7
=
N

3-({3-(aminocarbonyl)-7-[4-(methyloxy)-3-pyridi-
nyl]-4-quinolinyl famino)benzoic acid

[0811] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]Jamino }benzoate (example 6a, 115 mg,
0.278 mmol), 4-methoxypyridine-3-boronic acid hydrate
(127 mg, 0.833 mmol), potassium carbonate (115 mg, 0.833
mmol), and tetrakis(triphenylphosphine)palladium(0) (35
mg, 0.030 mmol) in 1,4-dioxane (2.0 ml) and water (0.667
ml) was heated to 100° C. for 20 min. in a Biotage Initiator®
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microwave synthesizer. Upon cooling, the reaction mixture
was diluted in water and extracted with ethyl acetate. The
organic portion was dried over sodium sulfate, filtered and
concentrated. The obtained residue was dissolved in ethanol
(2 mL) and treated with sodium hydroxide (1N aq solution) (2
ml, 2.000 mmol). Following stirring at room temperature
overnight, the reaction mixture was concentrated under
reduced pressure to an aqueous residue, which was extracted
using ethyl acetate. The aqueous portion was neutralized with
afew drops of 6N hydrochloric, upon which a solid appeared.
This solid was filtered and washed with water to obtain the
title compound (0.035 g, 30%) as a light yellow powder. 'H
NMR (400 MHz, DMSO-d,) ppm 11.65 (br. s., 1H), 9.01 s,
1H), 8.82 (s, 1H), 8.80 (d, J=6.6 Hz, 1H), 8.27 (br. s., 1H),
8.19-8.25 (m, 2H), 7.81-7.88 (m, 3H), 7.78 (br. s., 1H), 7.62
(d, I=6.6 Hz, 1H), 7.49-7.58 (m, 2H), 4.05 (s, 3H). MS (ES+)
m/e 415 [M+H]".

Example 93
[0812]
0 oH
NH O
A NIL
/ | \ 7
NN

3-{[3-(aminocarbonyl)-7-(1H-pyrrolo[2,3-b]pyridin-
5-y1)-4-quinolinyl]amino } benzoic acid, trifluoroac-
etate salt

[0813] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]amino }benzoate (example 6a, 100 mg,
0.241 mmol), 7-azaindole-5-boronic acid pinacol ester (177
mg, 0.724 mmol), potassium carbonate (100 mg, 0.724
mmol), and tetrakis(triphenylphosphine)palladium(0) (13.95
mg, 0.012 mmol) in 1,4-dioxane (2.0 ml) and water (0.667
ml) was heated to 100° C. for 20 min. in a Biotage Initiator®
microwave synthesizer. Upon cooling, the reaction mixture
was diluted with water and extracted with ethyl acetate. The
organic portion was concentrated under vacuo and the
obtained residue was treated with ethanol (2 mL), followed by
sodium hydroxide (1IN aq solution) (2 ml, 2.000 mmol). After
stirring at ambient temperature overnight, the reaction mix-
ture was concentrated to an aqueous residue and extracted
with ethyl acetate twice. The aqueous portion was neutralized
using 6N hydrochloric acid and the precipitate filtered and
purified using Reverse Phase HPL.C (0.1% TFA in water and
acetonitrile) to obtain the title compound (0.049 g, 38%) as a
pale yellow solid. 'HNMR (400 MHz, DMSO-d,) ppm 13.17
(br.s., 1H), 11.92 (br. s., 1H), 11.65 (br. s., 1H), 8.99 (s, 1H),
8.71 (d, I=2.3 Hz, 1H), 8.45 (d, J=2.0 Hz, 1H), 8.27 (br. s.,
1H), 8.26 (d,J=1.8 Hz, 1H), 8.22 (d, J=9.1 Hz, 1H), 8.08 (dd,
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J=9.0, 1.6 Hz, 1H), 7.81-7.87 (m, 2H), 7.77 (br. s., 1H),
7.58-7.63 (m, 1H),7.51-7.57 (m, 2H), 6.59 (dd, ]=3.4, 1.9 Hz,
1H). MS (ES+) m/e 424 [M+H]".

Example 94

[0814]

NH,

3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino }-5-[(methyloxy)carbo-
nyl]benzoic acid, trifluoroacetate salt

[0815] To a suspension of 4-chloro-7-(3,5-dimethyl-4-
isoxazolyl)-3-quinolinecarboxamide (example 86a, 50 mg,
0.166 mmol) in acetic acid (10 mL) was added 3-amino-5-
[ (methyloxy)carbonyl|benzoic acid (32.3 mg, 0.166 mmol).
The reaction mixture was stirred at room temperature over-
night and was purified through preparative HPLC (YMC
75x30 mm column, 0.1% TFA in water and 0.1% TFA in
acetonitrile) to afford the title compound (35 mg, 0.061
mmol, 36.8% yield) as a yellow solid. "H NMR (400 MHz,
DMSO-d6)d ppm 13.43 (br.s., 1H), 11.41 (br.s., 1H), 8.98 (s,
1H), 8.45(d,J=8.8 Hz, 1H), 8.33 (t,J=1.5Hz, 1H), 8.20 (brs.,
1H), 8.06 (d, J=1.8 Hz, 1H), 8.02-8.05 (m, 2H), 7.82 (dd,
J=9.0, 1.6 Hz, 1H), 7.66 (s, 1H), 3.90 (s, 3H), 2.55 (s, 3H),
2.35 (s, 3H). MS (ES+) m/e 461 [M+H]".

Example 95
[0816]

v
NH O
X NIL
P

® )
F
\O N
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ethyl 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-
5-pyrimidinyl]-4-quinolinyl }amino)benzoate

[0817] A solution of ethyl 3-({3-(aminocarbonyl)-7-
bromo-4-quinolinyl }amino)benzoate (example 6a, 300 mg,
0.724 mmol), 2,4-dimethoxy-5-pyrimidinylboronic acid
(400 mg, 2.173 mmol), sodium bicarbonate (saturated aque-
ous solution) (1 mlL, 0.724 mmol), and tetrakis(triph-
enylphosphine)palladium(0) (37.7 mg, 0.033 mmol) in 1,4-
dioxane (2.0 ml) and water (0.667 mL) was heated to 100° C.
for 20 min. in a Biotage Initiator® microwave synthesizer.
Upon cooling, the reaction mixture was diluted with water
and extracted twice with ethyl acetate. The aqueous portion
contained a solid, which was filtered and washed with plenty
of water to obtain the title compound (0.180 g, 53%) as dark
beige solid. 'H NMR (400 MHz, DMSO-d,) ppm 10.34 (s,
1H),9.01 (s, 1H), 8.57 (s, 1H), 8.25 (br.s., 1H), 8.17(d, J=1.8
Hz, 1H), 7.85 (d, J=9.1 Hz, 1H), 7.68 (br. s., 1H), 7.63 (dd,
J=8.8, 1.8 Hz, 1H), 7.55-7.61 (m, 2H), 7.39 (t, ]=7.8 Hz, 1H),
7.20 (dd, I=7.8, 2.3 Hz, 1H), 4.27 (q, J=7.1 Hz, 2H), 3.98 (s,
3H), 3.97 (s, 3H), 1.28 (t, J=7.1 Hz, 3H). MS (ES+) m/e 474
[M+H]".

Example 96

[0818]

O, OH

NH,

3-{[3'-(aminocarbonyl)-3,7"-biquinolin-4'-yl]
amino }benzoic acid

a) ethyl 3-{[3'-(aminocarbonyl)-3,7"-biquinolin-4'-yl]
amino}benzoate

[0819] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]amino }benzoate (example 6a, 200 mg,
0.483 mmol), 3-quinolineboronic acid (125 mg, 0.724
mmol), sodium bicarbonate (saturated aqueous) (2 mL., 0.483
mmol), and tetrakis(triphenylphosphine)palladium(0) (25.1
mg, 0.022 mmol) in 1,4-dioxane (2.0 ml) was heated in a
sealed tube to 100° C. overnight. Upon cooling, the reaction
mixture was diluted with ethyl acetate, then washed with
water. The organic portion was isolated and a precipitate was
obtained upon standing still for several minutes. This precipi-
tate was filtered, washed with ethyl ether and dried in vacuo to
obtain the title compound (0.124 g, 56%) as a tanned yellow
solid. "H NMR (400 MHz, DMSO-d,) ppm 10.27 (br. s., 1H),
9.38 (d, J=2.3 Hz, 1H), 8.99 (s, 1H), 8.85 (s, 1H), 8.45 (br. s.,
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1H), 8.27 (br. s., 1H), 8.10 (d, J=8.8 Hz, 1H), 8.07 (d, ]=8.8
Hz, 1H), 8.00 (br. s., 1H), 7.97 (br. 5., 1H), 7.81 (ddd, J=8.5,
6.9, 1.3 Hz, 1H), 7.64-7.71 (m, 1H), 7.51-7.62 (m, 3H), 7.39
(t, J=7.8 Hz, 1H),7.22 (dd, J=4.9, 2.7 Hz, 1H), 4.25 (q, I=7.2
Hz, 2H), 1.25 (t, J=7.2 Hz, 3H). MS (ES+) m/e 463 [M+H]".

b) 3-{[3'-(aminocarbonyl)-3,7'-biquinolin-4'-yl]

amino }benzoic acid
[0820] To a suspension of ethyl 3-{[3'-(aminocarbonyl)-3,
7'-biquinolin-4'-ylJamino } benzoate (100 mg, 0.216 mmol)in
ethanol (5.0 mL) was added 1N aqueous sodium hydroxide (1
ml, 1.000 mmol). After stirring overnight at ambient tempera-
ture, the reaction was concentrated in vacuo and treated with
6N hydrochloric acid. A yellow precipitate was filtered and
dried in vacuo to obtain the title compound (0.020 g, 21%) as
a yellow solid. 'H NMR (400 MHz, DMSO-d,) ppm 11.46
(br.s., 1H),9.40 (d,J=2.3 Hz, 1H), 9.04 (s, 1H),8.90(d, J=2.3
Hz, 1H), 8.48 (d, I=1.8 Hz, 1H), 8.33 (br. 5., 1H), 8.21-8.28
(m, 1H), 8.16 (d, J=1.5 Hz, 1H), 8.12 (t, J=8.3 Hz, 2H), 7.85
(ddd, J=8.3, 6.8, 1.5 Hz, 1H), 7.74-7.82 (m, 3H), 7.71 (td,
J=7.5, 1.1 Hz, 1H), 7.45-7.57 (m, 2H). MS (ES+) m/e 435
[M+H]".

Example 97

[0821]

NH,

3-({3-(aminocarbonyl)-7-[5-(hydroxymethyl)-1,3-
dimethyl- 1H-pyrazol-4-yl]-4-quinolinyl }amino)ben-
zoic acid
a) (4-bromo-1,3-dimethyl-1H-pyrazol-5-yl)methanol
[0822] To a solution of (1,3-dimethyl-1H-pyrazole-5-yl)
methanol (315 mg, 2.497 mmol) in ethanol (10 mL) was
added sodium bicarbonate (262 mg, 3.12 mmol) and bromine
(0.154 mL, 3.00 mmol). Following stirring for 1 h at room
temperature, the reaction mixture was concentrated in vacuo.
The residue was washed with sodium hydrogencarbonate and
extracted with ethyl acetate. The organic portion was dried
over sodium sulfate, filtered and concentrated to obtain the
title compound (0.300 g, 59%) as a white solid. 'HNMR (400
MHz, DMSO-d) ppm 5.32 (t, J=5.4 Hz, 1H), 4.43 (d, I=5.4
Hz, 2H), 3.77 (s, 3H), 2.08 (s, 3H). MS (ES+) m/e 205/207
[M+H]™".
b) 3-({3-(aminocarbonyl)-7-[5-(hydroxymethyl)-1,3-
dimethyl- 1H-pyrazol-4-yl]-4-quinolinyl }amino)ben-
zoic acid

[0823] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]Jamino }benzoate (example 6a, 261 mg,
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0.630 mmol), bis(pinacolato)diboron (240 mg, 0.945 mmol),
tetrakis(triphenylphosphine)palladium(0) (32.8 mg, 0.028
mmol) and potassium acetate (186 mg, 1.890 mmol) in 1,4-
dioxane (2.0 ml) was heated to 110° C. overnight in an oil
bath. Upon cooling, the reaction mixture was treated with
(4-bromo-1,3-dimethyl-1H-pyrazol-5-yl)methanol (100 mg,
0.488 mmol) followed by sodium bicarbonate (saturated
aqueous solution) (2 mL, 0.603 mmol). The solution was
bubbled through with a nitrogen current. After 5 minutes, the
solution was treated with additional tetrakis(triphenylphos-
phine)palladium(0) (32.8 mg, 0.028 mmol) and heated to
110° C. overnight. After cooling, the contents were parti-
tioned between water and ethyl acetate. The organic portion
was dried over sodium sulfate, filtered and concentrated to
obtain a solid which was dissolved in ethanol (5 ml) and
treated with sodium hydroxide (1IN aq solution) (0.5 mlL,
0.125 mmol). After stirring overnight at room temperature,
the mixture was concentrated to an aqueous residue, which
was purified using Reverse Phase HPL.C (0.1% TFA in aceto-
nitrile and water) to give the title compound (0.050 g, 18%).
'H NMR (400 MHz, DMSO-d,) ppm 13.19 (br.s., 1H), 11.86
(br. s., 1H), 8.97 (s, 1H), 8.26 (br. s., 1H), 8.15 (d, J=9.1 Hz,
1H), 7.94 (d, J=1.8 Hz, 1H), 7.82-7.90 (m, 2H), 7.74-7.81 (m,
1H),7.67 (dd,J=9.0, 1.4 Hz, 1H),7.56 (d,J=5.1 Hz, 2H), 4.48
(s,2H),3.85(s,3H),2.26 (5,3H). MS (ES+) m/e 432 [M+H]*.

Example 98
[0824]
O OH
NH O
o> AN NH,
P
= N
HN
\ =
N

3-({3-(aminocarbonyl)-7-[ 5-(ethyloxy)-3-methyl-
1H-pyrazol-4-yl]-4-quinolinyl}amino)benzoic acid

a) t-butyl 3-{[3-(aminocarbonyl)-7-bromo-4-quinoli-
nyl]amino }benzoate

[0825] A mixture of 7-bromo-4-chloro-3-quinolinecar-
boxamide (example 1a, 540 mg, 1.891 mmol) and t-butyl-3-
amino benzoate (416 mg, 2.153 mmol) in 1,4-dioxane (10
ml.) was heated to 80° C. for 2 hin an oil bath. Upon cooling,
a solid precipitated out and was filtered, then washed with
ethyl ether and dried to obtain the title compound (0.640 g,
77%) as a pale yellow solid. 'H NMR (400 MHz, DMSO-d,)
ppm 11.50 (br. s., 1H), 8.98 (s, 1H), 8.23 (br. s., 1H), 8.22 (d,
J=1.8Hz, 1H), 8.13 (d,J=8.3Hz, 1H), 7.81 (dd, J=9.1, 1.5 Hz,
1H), 7.71-7.78 (m, 3H), 7.45-7.53 (m, 1H), 7.39-7.45 (m,
1H), 1.54 (s, 9H). MS (ES+) m/e 442/444 [M+H]".
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b) 4-bromo-3-(ethyloxy)-5-methyl-1H-pyrazole

[0826] To a solution of 3-(ethyloxy)-5-methyl-1H-pyra-
zole (200 mg, 1.585 mmol) in ethanol (10 mL) was added
bromine (0.098 mL,, 1.902 mmol). Following stirring for 1 h
at room temperature, the reaction mixture was concentrated
in vacuo, the residue was washed with sodium hydrogencar-
bonate and extracted with dichloromethane. The organic por-
tion was dried over Na,SO,, filtered and concentrated to
obtain the title compound (0.159 g, 49%) as a yellow solid. 'H
NMR (400 MHz, DMSO-d,) ppm 12.02 (br. s., 1H), 4.14 (q,
J=7.0Hz, 2H), 2.12 (s, 3H), 1.28 (t, J=7.1 Hz, 3H). MS (ES+)
m/e

[0827] 205/207 [M+H]*.

¢) 3-({3-(aminocarbonyl)-7-[ 5-(ethyloxy)-3-methyl-
1H-pyrazol-4-yl]-4-quinolinyl}amino)benzoic acid

[0828] A solution of t-butyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinylJamino }benzoate (200 mg, 0.452 mmol),
bis(pinacolato) diboron (172 mg, 0.678 mmol), potassium
acetate (133 mg, 1.357 mmol) and tetrakis(triphenylphos-
phine)palladium(0) (23.51 mg, 0.020 mmol) in 1,4-dioxane
(5 ml) was heated to 115° C. for 3 h in an oil bath. Upon
cooling, the reaction mixture was treated with 4-bromo-3-
(ethyloxy)-5-methyl-1H-pyrazole (93 mg, 0.452 mmol) fol-
lowed by sodium bicarbonate (saturated aq solution) (2 mL,
0.452 mmol). The solution was bubbled through with a nitro-
gen current. After 5 minutes, the solution was treated with
additional tetrakis(triphenylphosphine)palladium(0) (23.51
mg, 0.020 mmol) and heated to 115° C. overnight. Upon
cooling the contents were partitioned between water and
ethyl acetate. The organic portion was dried over sodium
sulfate, filtered and concentrated to obtain a solid which was
dissolved into dichloromethane (5.00 mL), then treated with
trifluoroacetic acid (1.2 mL, 15.58 mmol) at room tempera-
ture. After stirring overnight, the solution was concentrated,
then dissolved into acetonitrile and purified using Reverse
Phase HPLC (0.1% TFA in acetonitrile and water) to obtain
the title compound (0.008 g, 4%). MS (ES+) m/e 432
[M+H]™".

Example 99
[0829]

NH (€]

/

NH,

\

J LT
PN
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3-[(3-(aminocarbonyl)-7-{2,4-bis[(1-methylethyl)
oxy]-5-pyrimidinyl}-4-quinolinyl)amino]benzoic
acid

a) 5-bromo-2.4-di(isopropoxy)pyrimidine

[0830] Sodium isopropoxide (270 mg, 3.29 mmol) was
added to a slurry of 5-bromo-2,4-dichloropyrimidine (300
mg, 1.317 mmol) in isopropanol (5 mL) and the mixture
stirred at reflux for 2 h. The mixture was then cooled to room
temperature, evaporated to dryness under reduced pressure
and carried on directly through the next step. MS (ES+) m/e
275/277 [M+H]".

b) 3-[(3-(aminocarbonyl)-7-{2,4-bis[(1-methylethyl)
oxy]-5-pyrimidinyl}-4-quinolinyl)amino]benzoic
acid

[0831] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]amino }benzoate (example 6a, 200 mg,
0.483 mmol), bis(pinacolato)diboron (153 mg, 0.603 mmol),
potassium acetate (237 mg, 2.414 mmol), and tetrakis(triph-
enylphosphine)palladium(0) (25.1 mg, 0.022 mmol) in 1,4-
dioxane (5 mL) was heated to 115° C. for 3 h in an oil bath.
Upon cooling, the reaction mixture was treated with
5-bromo-2,4-di(isopropoxy)pyrimidine (133 mg, 0.483
mmol) followed by sodium bicarbonate (sat aq solution) (2
ml, 0.362 mmol). The solution was bubbled through with a
nitrogen current. After 5 minutes, the solution was treated
with additional tetrakis(triphenylphosphine)palladium(0)
(18.83 mg, 0.016 mmol) and heated to 115° C. overnight.
Upon cooling the contents were partitioned between water
and ethyl acetate. The organic portion was concentrated and
the residue treated with ethanol (10 mL) and sodium hydrox-
ide (1N aq solution) (2 mL, 2.000 mmol). After stirring over-
night at room temperature, the solution was concentrated,
then dissolved into acetonitrile and purified using Reverse
Phase HPLC (0.1% TFA in acetonitrile and water) to obtain
the title compound (0.004 g, 2%) as a pale yellow solid. "H
NMR (400 MHz, DMSO-dy) ppm 13.25 (br. s., 1H), 11.82
(br.s., 1H), 8.98 (s, 1H), 8.63 (s, 1H), 8.26 (d, J=1.5 Hz, 2H),
8.20 (d, J=9.1 Hz, 1H), 7.84-7.93 (m, 3H), 7.80 (br. s., 1H),
7.54-7.60 (m, 2H), 5.44 (quin, J=6.2 Hz, 1H), 5.26 (quin,
J=6.2Hz, 1H), 1.38 (d, J=2.5 Hz, 6H), 1.36 (d, J=2.5 Hz, 6H).
MS (ES+) m/e 502 [M+H]".

Example 100

[0832]
0 on
NE 0
O A NIL
L) g
| N
N

H
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3-{[3-(aminocarbonyl)-7-(1H-indol-3-yl)-4-quinoli-
nyl]amino }benzoic acid, trifluoroacetate salt

[0833] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]Jamino }benzoate (example 6a, 100 mg,
0.241 mmol), 1-(phenylsulfonyl)-3-indoleboronic acid (278
mg, 0.724 mmol), potassium carbonate (100 mg, 0.724
mmol), and tetrakis(triphenylphosphine)palladium(0) (13.95
mg, 0.012 mmol) in 1,4-dioxane (2.0 ml) and water (0.667
ml.) was heated to 100° C. for 30 min. in a Biotage Initiator®
microwave synthesizer. Upon cooling, the reaction mixture
was diluted with water and extracted with ethyl acetate. The
organic portion was concentrated under vacuum and the
obtained residue was treated with ethanol (10 ml), followed
by sodium hydroxide (1N aq solution) (5 mL, 5.00 mmol).
After stirring at ambient temperature overnight, the reaction
mixture was concentrated to an aqueous residue and extracted
with ethyl acetate twice. The aqueous portion was neutralized
using 6N hydrochloric acid and the precipitate filtered and
purified using Reverse Phase HPL.C (0.1% TFA in water and
acetonitrile) to obtain the title compound (0.035 g, 27%) as an
orange solid. 'H NMR (400 MHz, DMSO-d,) ppm 11.93 (d,
J=2.0Hz, 1H), 11.90 (s, 1H), 9.00 (s, 1H), 8.41 (s, 1H), 8.30
(br. s., 1H), 8.22 (d, J=2.8 Hz, 1H), 8.09-8.15 (m, 1H), 7.98-
8.08 (m, 2H), 7.85-7.93 (m, 2H), 7.81 (br. s., 1H), 7.56-7.62
(m, 2H), 7.50-7.56 (m, 1H), 7.20-7.30 (m, 2H). MS (ES+) m/e
423 [M+H]".

Example 101

[0834]
0 OH
HO
\1|3 NH 0
OH
I NH,
Y g
N

N\

0

3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino }-5-(dihydroxyboranyl)
benzoic acid

[0835] To a suspension of 4-chloro-7-(3,5-dimethyl-4-
isoxazolyl)-3-quinolinecarboxamide (example 86a, 50 mg,
0.166 mmol) in acetic acid (10 mL) was added 3-amino-5-
(dihydroxyboranyl)benzoic acid (30.0 mg, 0.166 mmol). The
reaction mixture was stirred at room temperature overnight.
The precipitate was collected, washed with ether and acetone,
and dried under reduced pressure to afford the title compound
(45 mg, 0.101 mmol, 60.9% yield) as a yellow solid. 'HNMR
(400 MHz, MeOD) d ppm 8.98 (s, 1H), 8.30 (br. s., 1H), 8.05
(d, I=8.8 Hz, 1H), 7.97 (br. 5., 1H), 7.91 (d, J=1.3 Hz, 1H),
7.81 (br.s., 1H), 7.53 (d, J=8.8 Hz, 1H), 2.52 (s, 3H), 2.34 (s,
3H). MS (ES+) m/e 447 [M+H]".
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Example 102

[0836]

LN

3-({3-(aminocarbonyl)-7-[2,3-bis(methyloxy)-4-
pyridinyl]-4-quinolinyl }amino)benzoic acid

a) ethyl 3-({3-(aminocarbonyl)-7-[2,3-bis(methy-
loxy)-4-pyridinyl]-4-quinolinyl }amino)benzoate

[0837] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]amino }benzoate (example 6a, 150 mg,
0.362 mmol), (2,3-dimethoxypyridin-4-yl)boronic acid (72.9
mg, 0.398 mmol) and potassium carbonate (150 mg, 1.086
mmol) in 1,4-dioxane (4.5 mL) and water (1.5 mL) was
degassed by bubbling with Ar for few min.

[0838] Tetrakis(triphenylphosphine)palladium(0) (20.92
mg, 0.018 mmol) was added. The reaction mixture was sealed
and heated in a Biotage Initiator microwave reactor at 100° C.
for 35 min. According to UPLC-MS, the conversion was
complete. The reaction mixture was diluted with water and
extracted two times with EtOAc. The collected organic layers
were washed with water, dried over Na,SO, and evaporated
to obtain the crude product which was purified by column
chromatography (silica gel, dichloromethane/methanol, 15:1
Supelco, 20 g) to afford the title compound (140 mg, 80%) as
a yellow solid. MS (ES+) m/e 473 [M+H]*.

b) 3-({3-(aminocarbonyl)-7-[2,3-bis(methyloxy)-4-
pyridinyl]-4-quinolinyl }amino)benzoic acid

[0839] To a suspension of ethyl 3-({3-(aminocarbonyl)-7-
[2,3-bis(methyloxy)-4-pyridinyl]-4-quinolinyl}amino)ben-
zoate (112 mg, 0.237 mmol) in ethanol (2.42 mL), 1M solu-
tion of sodium hydroxide (2.42 mL, 2.420 mmol) was added
(Note: the colour of the reaction mixture changed from inten-
sive yellow to intensive orange-red after adding NaOH). The
reaction mixture was stirred at RT. According to UPLC-MS,
after stirring at RT for 4 h, the conversion was complete. The
reaction mixture was concentrated to an aqueous residue
which was then neutralized with 6M HCI. The resulting pre-
cipitate was filtered, washed with water and dried to obtain
the title compound (102.9 mg, 94%) as a yellow solid. MS
(ES+) m/e 445 [M+H]".
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Example 103

[0840]
OH
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4-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino}-1,2-benzenedicarboxy-
lic acid

a) dimethyl 4-{[3-(aminocarbony1)-7-(3,5-dimethyl-
4-isoxazolyl)-4-quinolinyl]amino }-1,2-benzenedi-
carboxylate

[0841] To a solution of dimethy] 4-nitro-1,2-benzenedicar-
boxylate (200 mg, 0.836 mmol) in acetic acid (15 mL) was
added palladium-on-carbon (8.90 mg, 0.084 mmol). The
mixture was hydrogenated under a balloon at room tempera-
ture for 3 hours. After filtration, 4-chloro-7-(3,5-dimethyl-4-
isoxazolyl)-3-quinolinecarboxamide (example 86a, 252 mg,
0.836 mmol) was added to the filtrate. The reaction mixture
was stirred at room temperature overnight and was purified
through preparative HPL.C (YMC 75x30 mm column, 0.1%
TFA in water and 0.1% TFA in acetonitrile) to afford the title
compound (85 mg, 0.144 mmol, 17.27% yield) as a yellow
solid. "H NMR (400 MHz, MeOD) & ppm 9.02 (s, 1H), 8.20
(d, J=9.1 Hz, 1H), 7.96 (d, J=1.5 Hz, 1H), 7.85 (d, J=8.3 Hz,
1H),7.67 (dd,J=9.0, 1.6 Hz, 1H), 7.57 (d, J=2.3 Hz, 1H), 7.49
(dd, J=8.3, 2.3 Hz, 1H), 3.89 (s, 3H), 3.87 (s, 3H), 2.54 (s,
3H), 2.36 (s, 3H). MS (ES+) m/e 475[M+H]".

b) 4-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino}-1,2-benzenedicarboxy-
lic acid

[0842] To asolution of dimethyl 4-{[3-(aminocarbonyl)-7-
(3,5-dimethyl-4-isoxazolyl)-4-quinolinyl]amino }-1,2-ben-
zenedicarboxylate (50 mg, 0.105 mmol) in methanol (10 m[)
was added sodium hydroxide (6.0 N in water) (0.088 mlL,,
0.527 mmol). The mixture was kept stirring for 2 hours, then
acidified. The precipitate was collected, washed with water
and dried under reduced pressure to afford the title compound
(20 mg, 0.045 mmol, 42.5% yield) as a yellow solid. "TH NMR
(400 MHz, DMSO-d6) d ppm 10.30 (br. s., 1H), 9.03 (s, 1H),
8.22 (br. s., 1H), 8.00-8.06 (m, 2H), 7.73 (br. s., 1H), 7.68 (d,
J=8.6 Hz, 1H), 7.61 (dd, J=8.8, 1.5 Hz, 1H), 7.20 (br. s., 1H),
7.01 (dd, J=8.3, 2.3 Hz, 1H), 2.50 (s, 3H), 2.32 (s, 3H). MS
(ES+) m/e 447 [M+H]".
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Example 104
[0843]
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3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino }-5-chlorobenzoic acid,
trifluoroacetate salt
[0844] To a suspension of 4-chloro-7-(3,5-dimethyl-4-

isoxazolyl)-3-quinolinecarboxamide (example 86a, 50 mg,
0.166 mmol) in acetic acid (10 mL) was added 3-amino-5-
chlorobenzoic acid (28.4 mg, 0.166 mmol). The reaction
mixture was stirred at room temperature overnight and was
purified through preparative HPLC (YMC 75x30 mm col-
umn, 0.1% TFA in water and 0.1% TFA in acetonitrile) to
afford the title compound (28 mg, 0.051 mmol, 30.7% yield)
as a yellow solid. 'H NMR (400 MHz, DMSO-d6) & ppm
13.48 (br. s., 1H), 11.16 (br. s., 1H), 9.00 (s, 1H), 8.35 (d,
J=8.8 Hz, 1H), 8.22 (br. 5., 1H), 8.04 (d, I=1.5 Hz, 1H), 7.79
(dd, J=8.8, 1.3 Hz, 1H), 7.75 (br. s., 1H), 7.70 (d, J=1.5 Hz,
2H), 7.54 (s, 1H), 2.54 (s, 3H), 2.35 (s, 3H). MS (ES+) m/e
437 [M+H]".

Example 105
[0845]

OH

NH,

3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino }-5-(3-furanyl)benzoic
acid, trifluoroacetate salt
[0846] To a suspension of 4-chloro-7-(3,5-dimethyl-4-
isoxazolyl)-3-quinolinecarboxamide (example 86a, 50 mg,



US 2013/0225524 Al

0.166 mmol) in acetic acid (10 mL) was added 3-amino-5-
(3-furanyl)benzoic acid (example 6la, 33.7 mg, 0.166
mmol). The reaction mixture was stirred at room temperature
overnight and was purified through preparative HPL.C (YMC
75x30 mm column, 0.1% TFA in water and 0.1% TFA in
acetonitrile) to afford the title compound (35 mg, 0.060
mmol, 36.3% yield) as a yellow solid. "H NMR (400 MHz,
MeOD) 8 ppm 8.97 (s, 1H), 8.21 (d, J=9.1 Hz, 1H), 8.19 (t,
J=1.5Hz, 1H), 8.03 (s, 1H), 7.90 (d, J=1.5 Hz, 1H), 7.84-7.87
(m, 1H), 7.78 (t, I=1.9 Hz, 1H), 7.59-7.65 (m, 2H), 6.87 (m,
1H), 2.52 (s, 3H), 2.35 (s, 3H). MS (ES+) m/e 469 [M+H]".

Example 106

[0847]
0 oH
I NHE 0
X NIL
Y N
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3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino }-5-iodobenzoic acid

a) methyl 3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-
isoxazolyl)-4-quinolinyl]amino}-5-iodobenzoate
trifluoroacetate

[0848] To a suspension of 4-chloro-7-(3,5-dimethyl-4-
isoxazolyl)-3-quinolinecarboxamide (example 86a, 50 mg,
0.166 mmol) in acetic acid (10 mL) was added methyl
3-amino-5-iodobenzoate (45.9 mg, 0.166 mmol). The reac-
tion mixture was stirred at room temperature overnight and
was purified through preparative HPLC (YMC 75x30 mm
column, 0.1% TFA in water and 0.1% TFA in acetonitrile) to
afford the title compound (50 mg, 0.076 mmol, 46.0% yield)
as a yellow solid. "H NMR (400 MHz, DMSO-d6) ppm 11.28
(br. s., 1H), 8.99 (s, 1H), 8.40 (d, J=8.6 Hz, 1H), 8.21 (br. s.,
1H), 8.06 (s, 1H), 8.03 (s, 1H), 7.86 (s, 1H), 7.79-7.84 (m,
2H), 7.74 (s, 1H), 3.87 (s, 3H), 2.55 (s, 3H), 2.35 (s, 3H). MS
(ES+) m/e 543 [M+H]".

b) 3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino }-5-iodobenzoic acid

[0849] To a solution of methyl 3-{[3-(aminocarbonyl)-7-
(3,5-dimethyl-4-isoxazolyl)-4-quinolinylJamino }-5-iodo-

benzoate (30 mg, 0.055 mmol) in methanol (10 mL) was
added sodium hydroxide (6.0 N in water) (11.06 mg, 0.277
mmol). The mixture was kept stirred at room temperature
overnight, diluted with water and neatralized with 6N HCI.
The precipiatate was collected and dried under reduced pres-
sure to afford the title compound (22 mg, 0.042 mmol, 75%
yield) as an off white solid. 'H NMR (400 MHz, DMSO-d6)
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d ppm 13.37 (br. s., 1H), 11.28 (br. s., 1H), 9.01 (s, 1H), 8.36
(d, J=8.8 Hz, 1H), 8.26 (br. s., 1H), 8.09 (d, J=1.5 Hz, 1H),
8.02 (s, 1H), 7.82 (s, 1H), 7.72-7.79 (m, 3H), 2.54 (s, 3H),
2.35 (s, 3H). MS (ES+) m/e 529 [M+H]".

Example 107

[0850]
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\N AN
N
~

3-({3-(aminocarbonyl)-7-[2-methyl-6-(methyloxy)-
4-pyridinyl]-4-quinolinyl}amino)benzoic acid

a) ethyl 3-({3-(aminocarbonyl)-7-[ 2-methyl-6-(me-
thyloxy)-4-pyridinyl]-4-quinolinyl }amino)benzoate

[0851] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]amino }benzoate (example 6a, 150 mg,
0.362 mmol), 6-methoxy-2-picoline-4-boronic acid, pinacol
ester (90 mg, 0.362 mmol) and potassium carbonate (100 mg,
0.724 mmol) in 1,4-dioxane (4.5 mL) and water (1.5 mL.) was
degassed by bubbling with Ar for few min.

[0852] Tetrakis(triphenylphosphine)palladium(0) (20.92
mg, 0.018 mmol) was added. The reaction mixture was sealed
and heated in a Biotage Initiator microwave reactor at 80° C.
for 30 min. According to UPL.C-MS, the reaction was incom-
plete. Additional quantities of 6-methoxy-2-picoline-4-bo-
ronic acid, pinacol ester (20 mg, 0.080 mmol), potassium
carbonate (50.0 mg, 0.362 mmol) and tetrakis(triphenylphos-
phine)palladium(0) (10.46 mg, 9.05 umol) were added. After
additional heating under MW at 100° C. for 20 min, accord-
ing to UPLC-MS the conversion was complete. The reaction
mixture was diluted with water and extracted two times with
EtOAc. The collected organic layers were washed with water,
dried over Na,SO, and evaporated to obtain crude product,
which was purified by column chromatography (silica gel,
dichloromethane/methanol, 15:1 Supelco, 20 g) to afford the
title compound (144.6 mg, 84%) as a yellow solid. MS (ES+)
m/e 457 [M+H]*.

b) 3-({3-(aminocarbonyl)-7-[2-methyl-6-(methy-
loxy)-4-pyridinyl]-4-quinolinyl}amino)benzoic acid

[0853] To a suspension of ethyl 3-({3-(aminocarbonyl)-7-
[2-methyl-6-(methyloxy)-4-pyridinyl]-4-quinolinyl }amino)
benzoate (131 mg, 0.287 mmol) in ethanol (3 mL), 1M
sodium hydroxide (3 mL, 3.00 mmol) was added
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[0854] (Note: the colour of the reaction mixture changed
from intensive yellow to intensive orange-red after adding of
NaOH). The reaction mixture was stirred at RT for 4 h, the
reaction was complete by UPLC-MS. The reaction mixture
was concentrated to an aqueous residue which was then neu-
tralized with 6M HCI. The resulting precipitate was filtered,
washed with water and dried to obtain the title compound
(99.5mg, 77%) as ayellow solid. MS (ES+) m/e 429 [M+H]*.

Example 108

[0855]
0 on
NH 0O
| X NIL
O Z
8 i
P
N

3-({3-(aminocarbonyl)-7-[ 5-(methyloxy)-3-pyridi-
nyl]-4-quinolinyl}amino)benzoic acid, trifluoroac-
etate salt

[0856] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]Jamino }benzoate (example 6a, 100 mg,
0.241 mmol), 5-methoxypyridine-3-boronic acid, pinacol
ester (170 mg, 0.724 mmol), potassium carbonate (100 mg,
0.724 mmol), and tetrakis(triphenylphosphine)palladium(0)
(12.55 mg, 10.86 pmol) in 1,4-dioxane (3 mL) and water
(1.000 mL) was heated to 100° C. for 20 min in a Biotage
Initiator® microwave synthesizer. Upon cooling, the reaction
mixture was diluted with water and extracted with ethyl
acetate. The organic portion was dried over magnesium sul-
fate, filtered and concentrated. The residue was purified via
flash column chromatography (0-100% ethyl acetate in hex-
anes, then 10% methanol in ethyl acetate) to obtain a yellow
solid (140 mg, MS (ES+) m/e 443 [M+H]"). Sodium hydrox-
ide (1M aq solution) (3 mL, 3.00 mmol) was added to a slurry
of'this solid in ethanol (5 mL). After stirring at room tempera-
ture overnight, the mixture was concentrated to an aqueous
residue and neutralized with a few drops of 6N hydrochloric
acid. The resulting solid was purified using Reverse Phase
HPLC (0.1% TFA in acetonitrile and water) to obtain the title
compound (0.040 g, 31%) as a yellow solid. "H NMR (400
MHz, DMSO-d,) ppm 11.92 (br. s., 1H), 9.02 (s, 1H), 8.69 (s,
1H), 8.46 (br.s., 1H), 8.39 (d,J=1.5Hz, 1H), 8.31 (br. s., 1H),
8.27(d,J=9.1Hz, 1H),8.11(dd, J=9.1, 1.5Hz, 1H), 7.84-7.95
(m, 3H), 7.80 (br. s., 1H), 7.58 (d, J=1.5 Hz, 1H), 7.57 (d,
J=1.8 Hz, 1H), 3.96 (s, 3H). MS (ES+) m/e 415 [M+H]".
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Example 109

[0857]
0
oH
NE 0
x NIL
Z
® '
= N/
N7

3-{[3-(aminocarbonyl)-7-(6-cyano-3-pyridinyl)-4-
quinolinyl]amino }benzoic acid, bis(trifluoroacetate)
salt

[0858] A solution of 3-{[3-(aminocarbonyl)-7-bromo-4-
quinolinyl]amino }benzoic acid (example 88a, 100 mg, 0.259
mmol), 2-cyano-5-pyrimidineboronic acid pinacol ester (115
mg, 0.777 mmol), potassium carbonate (179 mg, 1.295
mmol), and tetrakis(triphenylphosphine)palladium(0) (30
mg, 0.026 mmol) in 1,4-dioxane (2.0 ml) and water (0.667
ml) was heated to 100° C. for 20 min in a Biotage Initiator®
microwave synthesizer. Upon cooling, the reaction mixture
was concentrated to an aqueous residue, which was purified
via Reverse Phase HPLC (0.1% TFA in acetonitrile and
water) to obtain the title compound (0.043 g, 26%) as an off
white solid. 'H NMR (400 MHz, DMSO-d,) ppm 11.98 (br.
s., 1H), 9.69 (d, J=1.8 Hz, 1H), 9.46 (s, 1H), 8.97 (dd, J=8.2,
2.4 Hz, 1H), 8.87 (d, J=1.5 Hz, 1H), 8.73 (br. s., 1H), 8.63-8.
71 (m, 2H), 8.51 (dd, J=9.0, 1.6 Hz, 1H), 8.19 (br. s., 1H),
7.83-8.01 (m, 2H). MS (ES+) m/e 410 [M+H]".

Example 110

[0859]

NH,

3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino }-5-(trifluoromethyl)ben-
zoic acid, trifluoroacetate salt
[0860] To a suspension of 4-chloro-7-(3,5-dimethyl-4-
isoxazolyl)-3-quinolinecarboxamide (example 86a, 50 mg,
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0.166 mmol) in acetic acid (10 mL) was added 3-amino-5-
(trifluvoromethyl)benzoic acid (34.0 mg, 0.166 mmol). The
reaction mixture was stirred at room temperature overnight
and was purified through preparative HPLC (YMC 75x30
mm column 0.1% TFA in water and 0.1% TFA in acetonitrile)
to afford the title compound (15 mg, 0.026 mmol, 15.49%
yield) as a yellow solid. 'H NMR (400 MHz, DMSO-d6) &
ppm 10.49 (br. s., 1H), 8.97 (s, 1H), 8.23 (d, J=8.6 Hz, 1H),
8.18 (br.s., 1H), 8.02 (d, J=1.3 Hz, 1H), 7.82 (br.s., 1H), 7.80
(s, 1H), 7.68 (d, J=8.8 Hz, 2H), 7.65 (br. s., 1H), 7.62 (br. s.,
1H), 2.51 (s, 3H), 2.32 (s, 3H). MS (ES+) m/e 471 [M+H]".

Example 111
[0861]

0 OH
HO” % NH O
X NH,
) e
N
AN
0

3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino } -5-hydroxybenzoic acid
[0862] To a suspension of 4-chloro-7-(3,5-dimethyl-4-
isoxazolyl)-3-quinolinecarboxamide (example 86a, 50 mg,
0.166 mmol) in acetic acid (10 mL) was added 3-amino-5-
hydroxybenzoic acid (25.4 mg, 0.166 mmol). The reaction
mixture was stirred at room temperature over night. The
precipitate was collected, washed with ether and dried under
reduced pressure to afford the title compound (54 mg, 0.129
mmol, 78% yield) as an off white solid. "H NMR (400 MHz,
MeOD) 8 ppm 8.99 (s, 1H), 8.08 (d, J=8.8 Hz, 1H), 7.88 (d,
J=1.5 Hz, 1H), 7.58 (dd, J=9.0, 1.6 Hz, 1H), 7.50-7.53 (m,
1H),7.47 (d, J=1.0 Hz, 2H), 7.43-7.45 (m, 1H), 6.98-7.05 (m,
2H), 2.52 (s, 3H), 2.35 (s, 3H). MS (ES+) m/e 419 [M+H]*.

Example 112
[0863]

HO (6]

NH,
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3-{[3-(aminocarbonyl)-7-(2-chloro-6-methyl-4-py-
ridinyl)-4-quinolinyl]amino } benzoic acid

a) ethyl 3-{[3-(aminocarbonyl)-7-(2-chloro-6-me-
thyl-4-pyridinyl)-4-quinolinyl]amino } benzoate

[0864] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]amino }benzoate (example 6a, 150 mg,
0.362 mmol), 2-chloro-6-methylpyridine-4-boronic acid,
pinacol ester (101 mg, 0.398 mmol) and potassium carbonate
(150 mg, 1.086 mmol) in 1,4-dioxane (4.5 mL.) and water (1.5
ml) was degassed by bubbling with Ar for few min.

[0865] Tetrakis(triphenylphosphine)palladium(0) (20.92
mg, 0.018 mmol) was added. The reaction mixture was sealed
and heated in a Biotage Initiator microwave reactor at 100° C.
for 30 min. According to UPLC-MS, the conversion was
almost complete and the reaction was stopped. The reaction
mixture was diluted with water and extracted two times with
EtOAc. The collected organic layers were washed with water,
dried over Na,SO, and evaporated to obtain the crude prod-
uct, which was purified by column chromatography (silica
gel, dichloromethane/methanol, 15:1 Supelco, 20 g) to afford
the title compound (120 mg, 86% pure, 62%) as a yellow
solid, which was used in the next step without further purifi-
cation. MS (ES+) m/e 461 [M+H]*.

b) 3-{[3-(aminocarbonyl)-7-(2-chloro-6-methyl-4-
pyridinyl)-4-quinolinyl]amino } benzoic acid

[0866] To a suspension of ethyl 3-{[3-(aminocarbonyl)-7-
(2-chloro-6-methyl-4-pyridinyl)-4-quinolinyl]
amino}benzoate (103 mg, 0.223 mmol) in ethanol (2.335
mL), 1M sodium hydroxide (2.335 mL, 2.335 mmol) was
added (Note: the colour of the reaction mixture changed from
intensive yellow to intensive orange-red after adding of
NaOH). The reaction mixture was stirred at RT for 4 h,
whereupon the conversion was almost complete according to
UPLC-MS and the reaction was stopped. The reaction mix-
ture was concentrated to an aqueous residue which was then
neutralized with 6M HCI. The resulting precipitate was fil-
tered, washed with water and dried to obtain slightly impure
product, which was purified by reverse phase HPL.C (ODS,
aqueous 10 mM ammonium bicarbonate/acetonitrile) to
obtain the title compound (65 mg, 66%). MS (ES+) m/e 433
[M+H]".

Example 113
[0867]

OH

NH,
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3-{[3-(aminocarbonyl)-7-(4-0x0-1,4-dihydro-6-
quinazolinyl)-4-quinolinyl]amino } benzoic acid

a) ethyl 3-{[3-(aminocarbonyl)-7-(4-0x0-1,4-dihy-
dro-6-quinazolinyl)-4-quinolinyl]amino} benzoate

[0868] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinylJamino }benzoate (example 6a, 200 mg,
0.483 mmol), (4-oxo-1,4-dihydro-6-quinazolinyl)boronic
acid (459 mg, 2.414 mmol), potassium carbonate (200 mg,
1.448 mmol) and tetrakis(triphenylphosphine)palladium(0)
(167 mg, 0.145 mmol) in 1,4-dioxane (8 mL) and water (2 ml)
was heated to 100° C. for 20 min in a Biotage Initiator micro-
wave synthesizer. The reaction mixture was checked by
UPLC-MS and the desired product was observed. Upon cool-
ing, the reaction mixture was diluted with water (20 ml) and
extracted twice with ethyl-acetate (2x20 ml). The combined
organic layers were dried over Na,SO, and concentrated to
yield a yellowish solid which was chromatographed (10 g
silica column, 0-8% dichloromethane/methanol) to give the
title compound (55 mg, 23%) as a yellow solid. MS (ES+) m/e
480 [M+H]".

b) 3-{[3-(aminocarbonyl)-7-(4-0x0-1,4-dihydro-6-
quinazolinyl)-4-quinolinyl]amino } benzoic acid

[0869] A solution of ethyl 3-{[3-(aminocarbonyl)-7-(4-
ox0-1,4-dihydro-6-quinazolinyl)-4-quinolinyl]

amino }benzoate (35 mg, 0.073 mmol) in sodium hydroxide
(1.022 mL, 1.022 mmol) and ethanol (1 mL.) was heated to
80° C. for 1 hr. The reaction mixture was checked by UPLC-
MS after 1 hour and the desired product was observed. Upon
cooling, the ethanol was evaporated, the pH of the reaction
mixture was adjusted with 1N hydrochloric acid down to pH
3 but no precipitate was observed. The pH was adjusted to
neutral, the aqueous solution was lyophilized and the crude
yellow substance was purified by mass-directed preparative
HPLC to give the title compound (3.7 mg, 11%) as a yellow
solid. MS (ES+) m/e 452 [M+H]".

Example 114
[0870]

NH

NH,

\

I\i \
HO)\ N

3-{[3-(aminocarbonyl)-7-(2-0x0-1,2-dihydro-5-pyri-
midinyl)-4-quinolinyl]amino }benzoic acid, bis(trif-
luoroacetate) salt

[0871] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]Jamino }benzoate (example 6a, 100 mg,

77
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0.241 mmol), 2-methoxypyrimidine-5-boronic acid (111 mg,
0.724 mmol), potassium carnbonate (100 mg, 0.724 mmol),
and tetrakis(triphenylphosphine)palladium(0) (13.95 mg,
0.012 mmol) in 1,4-dioxane (2.0 ml) and water (0.667 ml)
was heated to 100° C. for 30 min. in a Biotage Initiator®
microwave synthesizer. Upon cooling, the reaction mixture
was diluted with water and extracted with ethyl acetate. The
organic portion was concentrated under vacuum and the
obtained residue was diluted with ethanol (10 ml), followed
by sodium hydroxide (1N aq solution) (5 mL, 5.00 mmol).
After stirring at ambient temperature overnight, the mixture
was examined via LCMS to reveal a mixture of the originally
desired methoxypyrimidine carboxylic acid, methyl ester and
the title compound. Conversion to the title compound was
achieved by additional sodium hydroxide (1N aq solution) (5
ml, 5.00 mmol) and gently heating the mixture to 80° C. over
aperiod of 2 h. After that time, the reaction had progressed to
~70% completion and it was concentrated to the aqueous
residue, followed by purification via Reverse Phase HPLC
(0.1% TFA in acetonitrile and water) to obtain the title com-
pound (0.017 g, 11%) as a yellow solid. 'H NMR (400 MHz,
DMSO-dg) ppm 12.94 (br. s., 1H), 10.56 (br. s., 1H), 9.01 (s,
1H), 8.85 (br.s., 1H), 8.27 (br. 5., 1H), 8.24 (d, J=1.8 Hz, 1H),
7.82-7.90 (m, 1H), 7.75 (dd, J=9.0, 1.6 Hz, 1H), 7.70 (br. s.,
1H), 7.61 (d, J=7.8 Hz, 1H), 7.53 (s, 1H), 7.40 (t, J=7.8 Hz,
1H), 7.26 (dd, J=7.6, 1.5 Hz, 1H). MS (ES+) m/e 402
[M+H]".

Example 115
[0872]

Br NH

NH,

\

N

7]

(¢}

3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-

azolyl)-4-quinolinyl]amino }-5-bromobenzoic acid,
trifluoroacetate salt
[0873] To a suspension of 4-chloro-7-(3,5-dimethyl-4-
isoxazolyl)-3-quinolinecarboxamide (example 86a, 50 mg,
0.166 mmol) in acetic acid (10 mL) was added 3-amino-5-
bromobenzoic acid (35.8 mg, 0.166 mmol). The reaction
mixture was stirred at room temperature overnight and was
purified through preparative HPLC (YMC 75x30 mm col-
umn, 0.1% TFA in water and 0.1% TFA in acetonitrile) to
afford the title compound (45 mg, 0.076 mmol, 45.6% yield)
as a yellow solid. 'H NMR (400 MHz, DMSO-d6) & ppm
13.45 (br. s., 1H), 11.14 (br. s., 1H), 8.99 (s, 1H), 8.35 (d,
J=8.8 Hz, 1H), 8.22 (br. 5., 1H), 8.03 (d, I=1.5 Hz, 1H), 7.82
(br.s., 1H), 7.78 (dd, J=9.0, 1.4 Hz, 1H), 7.71-7.76 (m, 2H),
7.66 (s, 1H), 2.53 (s, 3H), 2.34 (s, 3H). MS (ES+) m/e 481
[M+H]".
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Example 116

[0874]
O
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3-{[3-[({[4-(acetylamino)phenyl]methyl }amino)
carbonyl]-7-(3,5-dimethyl-4-isoxazolyl)-4-quinoli-
nyl]amino } benzoic acid

a) ethyl 3-{[3-[({[4-(acetylamino)pheny]]
methyl}amino)carbonyl]-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino } benzoate

[0875] PyBOP (226 mg, 0.435 mmol)was added to a stirred
solution of 7-(3,5-dimethyl-4-isoxazolyl)-4-({3-[(ethyloxy)
carbonyl|phenyl}amino)-3-quinolinecarboxylic acid (ex-
ample 13c, 125 mg, 0.290 mmol), 4-acetamidobenzylamine
(57.1 mg, 0.348 mmol) and triethylamine (0.121 mL, 0.869
mmol) in dichloromethane (3 mL) at room temperature, and
the mixture stirred for 2 h. The solution was filtered and
purified by HPLC (10-70% acetonitrile/water with 0.1%
TFA) to give the title compound (132 mg, 0.229 mmol, 79%
yield) as a pale yellow solid. MS (ES+) m/e 578 [M+H]".

b) 3-{[3-[({[4-(acetylamino)phenyl|methyl }amino)
carbonyl]-7-(3,5-dimethyl-4-isoxazolyl)-4-quinoli-
nyl]amino } benzoic acid

[0876] O6M aqueous sodium hydroxide (0.152 mL, 0.914
mmol) was added to a stirred solution of ethyl 3-{[3-[({[4-
(acetylamino)phenyl]methyl}amino)carbonyl]-7-(3,5-dim-
ethyl-4-isoxazolyl)-4-quinolinylJamino }benzoate (132 mg,
0.229 mmol) in ethanol (3 mL) at 60° C. overnight. HPL.C
purification (10-70% acetonitrile/water with 0.1% TFA @ 8
min gradient) afforded the title compound (64 mg, 0.116
mmol, 51.0% yield) as a white solid. 'H NMR (METHA-
NOL-d,): 8.81 (s, 1H), 8.46 (d, J=8.8 Hz, 1H), 8.05 (td, J=4 4,
1.5 Hz, 1H), 7.98 (d, J=1.3 Hz, 1H), 7.92 (d, J=1.5 Hz, 1H),
7.76 (dd,J=8.8,1.8 Hz, 1H), 7.56-7.62 (m, 2H), 7.49-7.56 (m,
2H),7.24 (d,J=8.6 Hz, 2H), 4.08 (s, 2H), 2.56 (s, 3H), 2.39 (s,
3H), 2.14 (s, 3H).
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Example 117
[0877]
P
~
ethyl 3-({3-[(aminocarbonyl)amino]-7-[2,4-bis(me-
thyloxy)-5-pyrimidinyl]-4-quinolinyl }amino)ben-
zoate
a) 7-bromo-3-nitro-4-quinolinol
[0878] A stirred suspension of 7-bromo-4-quinolinol (2 g,

8.93 mmol) in propionic acid (46.8 ml, 625 mmol) was heated
to 110° C. After nitric acid (0.545 ml, 11.60 mmol) was
added, in portions over 5 min, the resulting suspension was
stirred at 110° C. overnight. According to UPLC, conversion
was complete. The reaction was cooled to RT and the solid
was collected by filtration. The filter cake was washed with
ice cold ethanol until the washings were nearly colourless.
The product was dried under vacuum to afford the title com-
pound (1.6 g, 94% pure, 63% yield) as an oft-white powder.
MS (ES+) m/e 271 [M+H]*. The product was used in a next
step without purification.

b) ethyl
3-[(7-bromo-3-nitro-4-quinolinyl)amino|benzoate

[0879] To 7-bromo-3-nitro-4-quinolinol (1.6 g, 5.95 mmol)
was added phosphorus oxychloride (6 ml, 64.4 mmol). After
stirring at reflux (120° C.) overnight, UPL.C showed complete
conversion into the desired chloro derivative (m/z=288.9
[M+H]*). The reaction mixture was concentrated under
vacuum. The residue was mixed with ethyl 3-aminobenzoate
(0.982 g, 5.95 mmol) and the mixture was suspended in
1,4-dioxane (10 mL) and N,N-dimethylformamide (2.00 ml),
then vigorously shaken in an ultrasound bath whereupon a
yellow precipitate formed. According to UPLC, conversion
into desired product was complete. The precipitate was col-
lected by filtration and washed with diethyl-ether to afford the
title compound (3 g, 72% pure, 87% yield) as a yellow solid.
MS (ES+) m/e 418 [M+H]".

¢) ethyl 3-({7-[2,4-bis(methyloxy)-5-pyrimidinyl]-3-
nitro-4-quinolinyl }amino)benzoate

[0880] A suspension of ethyl 3-[(7-bromo-3-nitro-4-quino-
linyl)amino|benzoate (1.26 g, 3.03 mmol),2,4-bis(methy-
loxy)-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyri-
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midine (0.806 g, 3.03 mmol), tetrakis(triphenylphosphine)
palladium(0) (0.175 g, 0.151 mmol) and potassium carbonate
(0.837 g, 6.05 mmol) in a mixture of 1,4-dioxane (12 ml) and
water (4.00 mL.) was heated under microwave conditions
(Biotage Initiator) at 80° C. for 20 min. According to UPLC,
conversion was complete. The layers were separated. The
organic layer was additionally extracted with water (2x20 ml)
and then dried using phase separator and evaporated in vacuo
to afford crude product that was used in the next step without
further purification. MS (ES+) m/e 476 [M+H]".

d) ethyl 3-({3-amino-7-[2,4-bis(methyloxy)-5-pyri-
midinyl]-4-quinolinyl }amino)benzoate

[0881] A suspension of ethyl 3-({7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-3-nitro-4-quinolinyl }amino)benzoate (1.35 g,
2.84 mmol) and tin(I) chloride dihydrate (3.20 g, 14.20
mmol) in ethanol (20 ml) was heated at 80° C. for 2 h. The
reaction was cooled to RT, poured into ice and the pH was
adjusted to >10 using saturated aqueous sodium carbonate.
After 10 min, to the resulting suspension was added dichlo-
romethane (100 ml). The resulting two-layer suspension was
filtered. The layers from the liqour were separated and the
aqueous layer was additionally extracted with dichlo-
romethane (2x80 ml). The combined organic layers were
dried over a phase separator and evaporated in vacuo to afford
crude product which was purified by chromatography (sili-
cagel 50 g column, 0-30% ethyl acetate/cyclohexane to afford
the title compound (320 mg, 86% pure, 21.76% yield) as a
yellow solid. Product was used in the next step without further
purification. MS (ES+) m/e 446 [M+H]*.

e) ethyl 3-({3-[(aminocarbonyl)amino]-7-[2,4-bis
(methyloxy)-5-pyrimidinyl]-4-quinolinyl }amino)
benzoate

[0882] To a solution of ethyl 3-({3-amino-7-[2,4-bis(me-
thyloxy)-5-pyrimidinyl]-4-quinolinyl }amino)benzoate (80
mg, 0.180 mmol) in dry N,N-dimethylformamide (3 ml[.) was
added  bis(1,1-dimethylethyl)  [(Z)-(methylthio)methy-
lylidene]biscarbamate (104 mg, 0.359 mmol), triethylamine
(0.150 mL, 1.078 mmol) and finally mercury trifluoroacetate
(153 mg, 0.359 mmol). The resulting solution was stirred at
room temperature overnight. According to UPLC, conversion
was complete. The resulting suspension was diluted with
dichloromethane (50 ml) and sat aq sodium bicarbonate (25
ml). The organic layer was washed with water (30 ml), then
brine (30 ml). A precipitate was removed by filtration (inor-
ganics) and the organic layer was dried by phase separator to
afford the Boc intermediate (110 mg) m/z=589.2 [M+H]".
The Boc derivative was dissolved in trifluoroacetic acid (3
ml, 38.9 mmol) and stirred at RT for 2 h. According to UPLC
conversion was complete. Solvent was evaporated and the
residue was dissolved in 2N aqueous sodium hydroxide (20
ml), then extracted with dichloromethane (3x30 ml). The
combined organic layers were washed with water (2x20 ml),
dried by phase separator and evaporated in vacuo to afford the
crude product which was purified by chromatography (sili-
cagel, 10 g column, 1-4% methanol/dichloromethane) to
afford impure product (41 mg). The material was purified by
prep HPLC to afford the title compound (18 mg, 0.034 mmol,
18.82% yield) as a white solid. "H NMR (300 MHz, DMSO-
dg) d ppm 1.19-1.32 (m, 3H) 3.88-4.04 (m, 6H) 4.25 (q,
J=7.14 Hz, 2H) 6.29 (s, 2H) 6.69 (dt, I=7.58, 1.35 Hz, 1H)
7.18-7.30 (m, 1H) 7.30-7.38 (m, 2H) 7.66 (dd, J=8.80, 1.83
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Hz, 1H)7.82 (d, ]=8.71 Hz, 1H) 8.14 (d, J=1.57 Hz, 1H)8.35
(s, 1H) 8.47-8.60 (m, 2H) 9.49 (s, 1H).

Example 118
[0883]
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4-({3-[(aminocarbony)amino|phenyl}amino)-7-[2,4-
bis(methyloxy)-5-pyrimidinyl]-3-quinolinecarboxa-
mide, hydrochloride salt

[0884] To a suspension of 7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-chloro-3-quinolinecarboxamide (example 1b, 50
mg, 0.145 mmol) in acetic acid (10 mL) was added N-(3-
aminophenyl)urea (21.92 mg, 0.145 mmol). The reaction
mixture was stirred at room temperature overnight. The pre-
cipitate was collected, washed with ether and dried under
reduced pressure to afford the title compound (34 mg, 0.069
mmol, 47.3% yield) as a yellow solid. "H NMR (400 MHz,
DMSO-d6) d ppm 12.44 (br.s., 1H),9.11 (s, 1H), 8.92 (s, 1H),
8.61 (s, 1H), 8.50 (br. s., 1H), 8.25 (d, J=1.5Hz, 1H), 7.98 (br.
s., 1H), 7.89 (d, I=8.8 Hz, 1H), 7.74 (dd, ]=9.1, 1.8 Hz, 1H),
7.56 (s, 1H), 7.29 (d, J=5.1 Hz, 2H), 6.80-6.88 (m, 1H), 5.99
(br. s., 2H), 4.00 (s, 3H), 3.98 (s, 3H). MS (ES+) m/e 460
[M+H]".

Example 119

[0885]
0 o
= NH O
N
AN NH,
P
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methyl 3-({3-(aminocarbonyl)-7-[2,4-bis(methy-
loxy)-5-pyrimidinyl]-4-quinolinyl }amino)-5-cy-
anobenzoate, trifluoroacetate salt

[0886] To a suspension of 7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-chloro-3-quinolinecarboxamide (example 1b, 100
mg, 0.290 mmol) in acetic acid (10 mL) was added methyl
3-amino-5-cyanobenzoate (51.1 mg, 0.290 mmol). The reac-
tion mixture was stirred at room temperature overnight and
was purified through preparative HPLC (YMC 75x30 mm
column, 0.1% TFA in water and 0.1% TFA in acetonitrile) to
afford the title compound (40 mg, 0.067 mmol, 23.04% yield)
as an off white solid. *"H NMR (400 MHz, DMSO-d6) & ppm
11.16 (br. s., 1H), 8.98 (s, 1H), 8.69 (s, 1H), 8.41 (d,J=9.1 Hz,
1H), 8.29 (d, J=1.5 Hz, 1H), 8.21 (br. s., 1H), 8.14 (s, 1H),
8.08 (s, 1H), 8.00 (dd, J=9.0, 1.4 Hz, 1H), 7.92 (s, 1H), 7.70
(s, 1H), 4.04 (s, 3H), 4.00 (s, 3H), 3.90 (s, 3H). MS (ES+) m/e
485 [M+H]".

Example 120
[0887]

0 0
/0
=
NH 0O
= NH,
N X e
o)l\N/ 0
~ ~

methyl 5-({3-(aminocarbonyl)-7-[2,4-bis(methy-
loxy)-5-pyrimidinyl]-4-quinolinyl }amino)-2-(2-fura-
nyl)benzoate, trifluoroacetate salt

[0888] Preparation described in example 83b.
Example 121
[0889]
(€]
A NH,
=
» )
(6] N/ O
~ ~
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methyl 4-({3-(aminocarbonyl)-7-[2,4-bis(methy-
loxy)-5-pyrimidinyl]-4-quinolinyl}amino)-2-biphe-

nylcarboxylate
[0890] Preparation described in example 85b.
Example 122
[0891]
(6] OH
NH (€]
| X NH,
O
B v
N = N
(6]
-~

3-({3-(aminocarbonyl)-7-[2,6-bis(methyloxy)-4-
pyrimidinyl]-4-quinolinyl }amino)benzoic acid

[0892] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]amino }benzoate (example 6a, 200 mg,
0.483 mmol), bis(pinacolato)diboron (135 mg, 0.531 mmol),
potassium acetate (104 mg, 1.062 mmol) and tetrakis(triph-
enylphosphine)palladium(0) (25.1 mg, 0.022 mmol) in 1,4-
dioxane (5.0 ml) was heated to 115° C. for 3 h in an oil bath.

[0893] Upon cooling, the reaction mixture was treated with
6-chloro-2,4-dimethoxy-pyrimidine (93 mg, 0.531 mmol)
followed by sodium bicarbonate (sat aq solution) (2 mL,
0.483 mmol). The solution was bubbled through with a nitro-
gen current. After 5 minutes, the solution was treated with
additional tetrakis(triphenylphosphine)palladium(0) (25.1
mg, 0.022 mmol) and heated to 115° C. overnight. Upon
cooling the contents were partitioned between water and
ethyl acetate. The organic portion was dried over sodium
sulfate, filtered and concentrated. The residue was treated
with ethanol (5 mL) followed by sodium hydroxide (1N aq
solution) (1 mL, 1.000 mmol) and stirred for 3 h. The contents
were concentrated to an aqueous residue and purified using
Reverse Phase HPLC (0.1% TFA in acetonitrile and water) to
obtain the title compound (0.017 g, 8%) as a pale yellow solid.
'HNMR (400 MHz, DMSO-d,) ppm 13.13 (br.s., 1H), 11.47
(br. s., 1H), 9.03 (s, 1H), 8.83 (d, J=1.8 Hz, 1H), 8.32 (dd,
J=9.0,1.4Hz, 1H), 8.19-8.29 (m, 2H), 7.81 (d, J=7.3 Hz, 1H),
7.73-7.79 (m, 2H), 7.45-7.56 (m, 2H), 7.38 (s, 1H), 4.05 (s,
3H), 3.98 (s, 3H). MS (ES+) m/e 446 [M+H]™.
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Example 123
[0894]

NH

NH,

\

I\i \
?*N/

3-({3-(aminocarbonyl)-7-[ 2-(methyloxy)-5-pyrimidi-
nyl]-4-quinolinyl }amino)benzoic acid, bis(trifluoro-
acetate) salt

[0895] A solution of 3-{[3-(aminocarbonyl)-7-bromo-4-
quinolinyl]amino}benzoic acid (example 88a, 100 mg, 0.259
mmol), 2-methoxypyrimidine-5-boronic acid (120 mg, 0.777
mmol), potassium carbonate (179 mg, 1.295 mmol), and tet-
rakis(triphenylphosphine)palladium(0) (13.46 mg, 0.012
mmol) in 1,4-dioxane (2.0 ml) and water (0.667 ml) was
heated to 100° C. for 20 min. in a Biotage Initiator® micro-
wave synthesizer. Upon cooling, the reaction mixture was
concentrated in vacuo. The residue was dissolved into water
and DMSO and purified via Reverse Phase HPLC (0.1% TFA
in acetonitrile and water) to obtain the title compound (0.124
g, 74%) as a white solid. "H NMR (400 MHz, DMSO-dy)
ppm 11.50 (br. s., 1H), 9.13 (s, 2H), 8.99 (s, 1H), 8.28 (d,
J=1.3Hz,2H), 8.19(d,J=8.8 Hz, 1H), 8.02 (dd, J=9.0, 1.6 Hz,
1H), 7.81 (d, I=7.6 Hz, 1H), 7.72-7.79 (m, 2H), 7.50-7.57 (m,
1H), 7.44-7.50 (m, 1H), 4.01 (s, 3H). MS (ES+) m/e 416
[M+H]".

Example 124

[0896]
0

oH

NHE 0

x NIL

\N -
c1—<\ |
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3-{[3-(aminocarbony1)-7-(2-chloro-1-methyl-1H-
imidazol-5-yl1)-4-quinolinylJamino } benzoic acid

a) ethyl 3-{[3-(aminocarbonyl)-7-(2-chloro-1-me-
thyl-1H-imidazol-5-y1)-4-quinolinyl]
amino}benzoate

[0897] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]amino }benzoate (example 6a, 100 mg,
0.241 mmol), 2-chloro-1-methyl-5-(4,4,5,5-tetramethyl-1,3,
2-dioxaborolan-2-yl)-1H-imidazole (58.5 mg, 0.241 mmol),
potassium carbonate (100 mg, 0.724 mmol) and tetrakis
(triphenylphosphine)palladium(0) (11.16 mg, 9.66 pumol) in
1,4-dioxane (3 ml) and water (1 ml) was heated to 100° C. for
20 min in a Biotage Initiator microwave synthesizer. The
reaction mixture was checked by UPLC-MS, and desired
product was observed. Upon cooling, the reaction mixture
was diluted with water (20 ml) and extracted twice with
ethyl-acetate (2x20 ml). The combined organic layers were
dried over Na, SO, and concentrated to yield a yellowish solid
which was purified by chromatography (10 g silica column,
0-8% methanol/dichloromethane) to give the title compound
(46 mg, 36%) as a yellow solid. MS (ES+) m/e 450 [M+H]".

b) 3-{[3-(aminocarbonyl)-7-(2-chloro-1-methyl-1H-
imidazol-5-yl1)-4-quinolinylJamino } benzoic acid

[0898] To a solution of ethyl 3-{[3-(aminocarbonyl)-7-(2-
chloro-1-methyl-1H-imidazol-5-yl)-4-quinolinyl]
amino}benzoate (45 mg, 0.100 mmol) in ethanol (3 ml),
aqueous sodium hydroxide (1.400 ml, 1.400 mmol) was
added. The reaction mixture was stirred at 22° C. for 4 hours
and checked by UPLC-MS. The desired product was
obtained. The pH of the reaction mixture was adjusted to 7 at
which point a yellow precipitate was formed. The precipitate
was filtered under vacuum and washed with diethyl ether a
few times, then dried under vacuum overnight to give the title
compound (0.023 g, 53%). MS (ES+) m/e 422 [M+H]".

Example 125
[0899]

NH

NH,

\

N X
A
LN N

3-{[3-(aminocarbonyl)-7-(2-amino-5-pyrimidinyl)-4-
quinolinyl]amino }benzoic acid

[0900] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]amino }benzoate (example 6a, 100 mg,
0.241 mmol), 2-aminopyrimidine-5-boronic acid (160 mg,
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0.724 mmol), potassium carbonate (100 mg, 0.724 mmol),
and tetrakis(triphenylphosphine)palladium(0) (12.55 mg,
10.86 umol) in 1,4-dioxane (2.0 ml) and water (3 mL) was
heated to 120° C. for 20 min. in a Biotage Initiator® micro-
wave synthesizer. Upon cooling, the reaction mixture was
diluted with water and extracted with ethyl acetate, then con-
centrated in vacuo. The residue was dissolved into ethanol
(0.667 ml) and treated with sodium hydroxide (1N aq solu-
tion) (2.0 ml, 2.000 mmol). Stirring continued for 2 h after
which time the solution was concentrated under reduced pres-
sure to remove most of the ethanol. The aqueous residue was
then extracted with ethyl acetate and neutralized with 1N
hydrochloric acid. The precipitate was filtered and washed
with water to obtain the title compound (36 mg, 37%) as a
yellow solid. 1HNMR (400 MHz, DMSO-d6) ppm 13.19 (br.
s., 1H), 11.80 (br. s., 1H), 8.96 (s, 1H), 8.79 (s, 2H), 8.29 (br.
s., 1H), 8.11-8.19 (m, 2H), 7.99 (dd, J=9.1, 1.5 Hz, 1H),
7.84-7.89 (m, 1H), 7.84 (s, 1H), 7.77 (br. s., 1H), 7.55 (d,
J=5.6 Hz, 2H), 7.19 (br. 5., 2H). MS (ES+) m/e 401 [M+H]*.

Example 126

[0901]

/

NH,

\

N X
A

7-[2,4-bis(methyloxy)-5-pyrimidiny1]-4-({3-[(trif-
luoroacetyl)amino]|phenyl}amino)-3-quinolinecar-
boxamide, trifluoroacetate salt

[0902] To a suspension of 7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-chloro-3-quinolinecarboxamide (example 1b, 50
mg, 0.145 mmol) in acetic acid (10 mL) was added N-(3-
aminophenyl)-2,2,2-trifluoroacetamide (29.6 mg, 0.145
mmol). The reaction mixture was stirred at room temperature
overnight and was purified through preparative HPL.C (YMC
75x30 mm column, 0.1% TFA in water and 0.1% TFA in
acetonitrile) to afford the title compound (13 mg, 0.021
mmol, 14.31% yield) as a yellow solid. 'H NMR (400 MHz,
DMSO-d6) 5 ppm 11.84 (br. s., 1H), 11.38 (s, 1H), 9.03 (s,
1H), 8.63 (s, 1H), 8.33 (br. s., 1H), 8.22 (d, J=1.5 Hz, 1H),
8.04 (d, J=9.1 Hz, 1H), 7.87 (br. s., 1H), 7.80 (dd, J=9.1, 1.5
Hz, 1H), 7.69 (br. s., 1H), 7.58 (d, J=8.3 Hz, 1H), 7.44 (1,
J=8.1 Hz, 1H), 7.11 (d, J=7.8 Hz, 1H), 4.01 (s, 3H), 3.98 (s,
3H). MS (ES+) m/e 513 [M+H]".
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Example 127
[0903]

HO 0
f “NE 0
A NH,
z N/
AW
N 0

3-({3-(aminocarbonl)-7-[ 2-(aminocarbonyl)-4-pidi-
nyl]-4-quivinolinyl }amino)benzoic acid

[0904] To a suspension of ethyl 3-({3-(aminocarbonyl)-7-
[2-(aminocarbonyl)-4-pyridinyl]-4-quinolinyl }amino)ben-
zoate (from example 90a, 16.5 mg, 0.036 mmol) in ethanol (1
mL), 1M sodium hydroxide (1 mL, 1.000 mmol) was added
(Note: the colour of the reaction mixture changed from inten-
sive yellow to intensive orange-red after adding of NaOH).
[0905] The reaction mixture was stirred 4 h at RT when,
according to UPLC-MS, the conversion was complete. The
reaction mixture was concentrated to an aqueous residue
which was then neutralized with 6M HCI. The resulting pre-
cipitate was filtered, washed with water and dried to obtain
the title compound (12.9 mg, 93% pure, 77%) as a yellow
solid. MS (ES+) m/e 428 [M+H]".

Example 128

[0906]
O
OH
NH O
“ N
H
Y OH
— N
O
\ =
N

3-[(7-(3,5-dimethyl-4-isoxazolyl)-3-{[(2-hydroxycy-
clopentyl)amino]carbonyl}-4-quinolinyl)amino|ben-
zoic acid
[0907] a) (+,-) 2-aminocyclopentanol
[0908] A 25 mL microwave vial was charged with epoxy-
cyclopentane (1 g, 11.89 mmol) in concentrated ammonium
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hydroxide (0.463 ml, 11.89 mmol). The vial was sealed and
heated to 75° C. in an o0il bath overnight. The vial was cooled
to rt, NaOH pellets added to liberate the amine alcohol, and
diethyl ether was added. The resulting oil layer was collected
and the amino alcohol dissolved in dilute hydrochloric acid.
Drying under reduced pressure afforded the title compound
(1.636 g, 11.89 mmol, 100% yield) as a crude HCl salt, used
without further purification.

b) ethyl 3-[(7-(3,5-dimethyl-4-isoxazolyl)-3-{[(2-
hydroxycyclopentyl)amino]carbonyl}-4-quinolinyl)
amino|benzoate
[0909] PyBOP (226 mg, 0.435 mmol) was added to a stirred
solution of 7-(3,5-dimethyl-4-isoxazolyl)-4-({3-[(ethyloxy)
carbonyl|phenyl}amino)-3-quinolinecarboxylic acid (ex-
ample 13c, 125 mg, 0.290 mmol), (+,-) 2-aminocyclopen-
tanol (47.6 mg, 0.348 mmol), and triethylamine (0.121 mL,,
0.869 mmol) in dichloromethane (3 mL.) at room tempera-
ture, and the mixture stirred overnight. Purification by
reverse-phase HPLC (10-70% acetonitrile/water+0.1% TFA)
afforded the title compound (87 mg, 0.169 mmol, 58.4%

yield) as a yellow solid. MS (ES+) m/e 515 [M+H]™".

¢) 3-[(7-(3,5-dimethyl-4-isoxazolyl)-3-{[(2-hydroxy-
cyclopentyl)amino]carbonyl}-4-quinolinyl)amino]
benzoic acid

[0910] 6N sodium hydroxide (0.028 mL,, 0.167 mmol) was
added to a stirred solution of ethyl 3-[(7-(3,5-dimethyl-4-
isoxazolyl)-3-{[(2-hydroxycyclopentyl)amino|carbonyl}-4-
quinolinyl)amino]benzoate (43 mg, 0.084 mmol) in ethanol
(1 mL) at room temperature, and the mixture stirred over-
night. Purification by reverse-phase HPLC twice (10-70%
MeCN/Water w/01. % TFA) afforded the title compound (6.5
mg, 0.013 mmol, 15.99% yield, ~90% purity). 'H NMR
(METHANOL-d,,): 8.85 (s, 1H), 8.51 (d, I=8.8 Hz, 1H), 8.05
(dt,J=7.3,1.5Hz, 1H),7.91-8.01 (m, 2H), 7.79 (dd, J=8.8,1.5
Hz, 1H), 7.52-7.67 (m, 2H), 3.86 (d, J=5.8 Hz, 1H), 3.62 (br.
s., 1H), 2.57 (s, 3H), 2.40 (s, 3H), 1.85-1.96 (m, 2H), 1.66-1.
81 (m, 2H), 1.33-1.47 (m, 2H).

Example 129

[0911]
0 0
\N/
Br NH 0O
X NIL
P
7 ’
O)\N/ 0
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7-12,4-bis(methyloxy)-5-pyrimidinyl]-4-[ (3-bromo-
S-nitrophenyl)amino]-3-quinolinecarboxamide, trif-
luoroacetate salt
[0912] To a suspension of 7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-chloro-3-quinolinecarboxamide (example 1b, 200
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mg, 0.580 mmol) in acetic acid (10 mL) was added (3-bromo-
S-nitrophenyl)amine (example 74a, 126 mg, 0.580 mmol).
The reaction mixture was stirred at room temperature over-
night and was purified through preparative HPLC (YMC
75x30 mm column, 0.1% TFA in water and 0.1% TFA in
acetonitrile) to afford the title compound (55 mg, 0.086
mmol, 14.83% yield) as an off white solid. '"H NMR (400
MHz, DMSO-d6)  ppm 10.83 (br. s., 1H), 8.99 (s, 1H), 8.68
(s, 1H), 8.34 (d, J=8.8 Hz, 1H), 8.29 (d, I=1.5 Hz, 1H), 8.23
(s, 1H), 8.10 (s, 1H), 7.94-7.99 (m, 2H), 7.74 (d, I=5.8 Hz,
2H), 4.03 (s, 3H), 4.00 (s, 3H). MS (ES+) m/e 525/527
[M+H]".

Example 130
[0913]

N

0 HN
N =
\N \
N
N

ethyl 3-({3-(aminocarbonyl)-7-[ 2-methyl-6-(methy-
loxy)-4-pyridinyl]-4-quinolinyl }amino)benzoate

[0914] Preparation described in Example 107a.

Example 131

[0915]
o 0
\\s// ;
-~
N FX
F
NH 0O
A NH,
N/
]
N\

7-(3,5-dimethyl-4-isoxazolyl)-4-[ (3-{[(trifluorom-
ethyl)sulfonyl]amino }phenyl)amino]-3-quinolinecar-
boxamide, trifluoroacetate salt
[0916] To a suspension of 4-chloro-7-(3,5-dimethyl-4-
isoxazolyl)-3-quinolinecarboxamide (example 86a, 25 mg,
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0.083 mmol) in acetic acid (10 mL) was added N-(3-ami-
nophenyl)-1,1,1-trifluvoromethanesulfonamide (19.90 mg,
0.083 mmol). The reaction mixture was stirred at room tem-
perature overnight and was purified through preparative
HPLC (YMC 75x30 mm column, 0.1% TFA in water and
0.1% TFA in acetonitrile) to afford the title compound (12
mg, 0.019 mmol, 23.38% yield) as a yellow solid. "H NMR
(400 MHz, MeOD) d ppm 9.02 (s, 1H), 7.93 (d, J=9.1 Hz,
1H), 7.86 (d, J=1.5Hz, 1H), 7.45-7.55 (m, 2H), 7.25-7.33 (m,
3H), 2.49 (s, 3H), 2.32 (s, 3H). MS (ES+) m/e 506 [M+H]*.

Example 132

[0917]

= NIL

3-{[3-(aminocarbonyl)-7-(4-amino-2-chloro-5-pyri-
midinyl)-4-quinolinyl]amino }benzoic acid, trifluoro-
acetate salt

[0918] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]Jamino }benzoate (example 6a, 100 mg,
0.241 mmol), bis(pinacolato)diboron (92 mg, 0.362 mmol),
potassium acetate (71.1 mg, 0.724 mmol), and tetrakis(triph-
enylphosphine)palladium(0) (12.55 mg, 10.86 pmol) in 1,4-
dioxane (2.0 ml) was heated to 120° C. overnight in an oil
bath. Upon cooling, the reaction mixture was treated with
5-bromo-2-chloro-4-pyrimidinamine (50.3 mg, 0.241 mmol)
and sat aq sodium hydrogencarbonate (1 mL), then bubbled
through with a nitrogen current (syringe in solution) for 5
minutes. The vial was capped, sealed and heated to 115° C.
over 2 h using an oil bath. Upon cooling, the mixture was
diluted with water and extracted with ethyl acetate twice. The
organic portions were combined and concentrated to a solid,
to which ethanol (2 ml) was added. After adding sodium
hydroxide (1N aq solution) (0.5 ml, 0.500 mmol), the solution
was stirred for 2 h at room temperature. The homogeneous
solution was concentrated to an aqueous residue and purified
using Reverse Phase HPLC (0.1% TFA in acetonitrile and
water) to obtain the title compound as a white solid MS (ES+)
m/e 435 [M+H]".
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Example 133

[0919]
0
OH
NH 0
| A NH,
0 Z
B "
N _#
F
F F

3-({3-(aminocarbonyl)-7-[ 2-(methyloxy)-6-(trifluo-
romethyl)-4-pyridinyl]-4-quinolinyl}amino)benzoic
acid

a) ethyl 3-({3-(aminocarbonyl)-7-[2-(methyloxy)-6-
(trifluoromethyl)-4-pyridinyl]-4-quinolinyl }amino)
benzoate

[0920] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]amino }benzoate (example 6a, 200 mg,
0.483 mmol), 2-(methyloxy)-4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-y1)-6-(trifluoromethyl)pyridine (146 mg,
0.483 mmol) and tetrakis(triphenylphosphine)palladium(0)
(27.9 mg, 0.024 mmol) in 1,4-dioxane (4 mL.) and water (1
ml) was heated to 80° C. for 30 min in a Biotage Initiator
microwave synthesizer. The reaction mixture was checked by
UPLC-MS after 30 min and the desired product was
observed. The reaction was stopped. Water was added and the
mixture extracted 3x(20 ml) with ethyl-acetate. The com-
bined organic extracts were dried over Na,SO,, filtered and
evaporated to yield a yellow solid which was purified by using
asilicagel column (10 g, 1-5% methanol/dichloromethane) to
give the title compound (0.164 g, 73% pure, 49%) as a yellow
solid. MS (ES+) m/e 511 [M+H]".

b) 3-({3-(aminocarbonyl)-7-[2-(methyloxy)-6-(trif-
luoromethyl)-4-pyridinyl]-4-quinolinyl}amino)ben-
zoic acid

[0921] To a solution of ethyl 3-({3-(aminocarbonyl)-7-[2-
(methyloxy)-6-(trifluoromethyl)-4-pyridinyl|-4-

quinolinyl}amino)benzoate (164 mg, 0.321 mmol) in ethanol
(4.5 ml), aqueous sodium hydroxide (4.50 ml, 4.50 mmol)
was added and the mixture heated to 80° C. for 1.5hin a
Biotage Initiator microwave synthesizer. The reaction mix-
ture was checked by UPLC-MS after 1.5 h and desired prod-
uct was observed. The reaction was stopped. Ethanol was
evaporated under reduced pressure and the pH was adjusted
with 2M hydrochloric acid. The brownish precipitate was
isolated by filtration and dried under vacuum. The sample was
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purified by mass-directed preparative HPLC to give the title
compound (35 mg, 22%) as a yellow solid. MS (ES+) m/e 483
[M+H]™".

Example 134

[0922]

OH

NH,

3-({3-(aminocarbonyl)-6-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)benzoic acid

a) ethyl 6-bromo-4-hydroxy-3-quinolinecarboxylate

[0923] 4-bromoaniline (2 g, 11.63 mmol) was added to neat
diethyl [(ethyloxy)methylidene|propanedioate (2.446 ml,
12.21 mmol) and heated to 120° C. for 40 minutes. The
ethanol was removed under reduced pressure, and the title
compound crystallized in the flask as beige crystals. The
crystals were then directly added portionwise to refluxing
dipheny] ether, and were stirred for 1 hour. The solution was
then cooled to rt and the resulting precipitate filtered to give
the title compound (1.87 g, 6.32 mmol, 54.3% yield). MS
(ES+)m/e 296 [M+H]*. The material was taken directly to the
next step without further purification.

b) 6-bromo-4-hydroxy-3-quinolinecarboxylic acid

[0924] 6N sodium hydroxide (3.16 mL, 18.95 mmol) was
added to a stirred solution of ethyl 6-bromo-4-hydroxy-3-
quinolinecarboxylate (1.87 g, 6.32 mmol) in ethanol (40 m[.)
at50° C. After two hours, the temperature was raised to 55° C.
and reaction stirred overnight. A thick white precipitate
formed, which was filtered and washed with ethanol to give
the title compound (1.22 g, 4.55 mmol, 72.1% yield). 'H
NMR (DMSO-dy): 13.57 (br. s., 1H), 8.96 (s, 1H), 8.38 (d,
J=2.0Hz, 1H), 8.06 (dd, J=8.8,2.3 Hz, 1H), 7.80 (d, J=8.8 Hz,
1H).

¢) 6-bromo-4-chloro-3-quinolinecarboxamide

[0925] A 50 mL flask was charged with 6-bromo-4-hy-
droxy-3-quinolinecarboxylic acid (1.22 g, 4.55 mmol) and
phosphorus oxychloride (7 mL, 75 mmol). The reaction was
stirred at reflux. The mixture was concentrated to dryness,
and redissolved in 1,4-dioxane (5 mL). The mixture was then
cooled to 0° C. and ammonia was bubbled into the solution.
After disappearance of starting material in the LCMS, the
reaction was concentrated, filtered, and the solid washed with
water, methanol, and ether to give the title compound (0.138
g, 11%). MS (ES+) m/e 285 [M+H]".

&5
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d) 3-{[3-(aminocarbonyl)-6-bromo-4-quinolinyl]
amino }benzoic acid

[0926] 3-aminobenzoic acid (72.8 mg, 0.532 mmol) was
added to a stirred solution of 6-bromo-4-chloro-3-quinolin-
ecarboxamide (138 mg, 0.483 mmol) in acetic acid (3 mL.) at
60° C. The reaction was stirred for 3 hours before the mixture
was cooled to r.t. The resulting precipitate was then filtered
and washed with acetic acid to give the title compound (207
mg), which contained ~25% of an unknown impurity. ‘H
NMR (DMSO-dy): 11.51 (br. s., 1H), 8.94 (s, 2H), 8.09-8.23
(m, 2H), 7.97-8.11 (m, 2H), 7.77-7.92 (m, 3H), 7.41-7.60 (m,
2H).

€) 3-({3-(aminocarbonyl)-6-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)benzoic acid

[0927] 3-{[3-(aminocarbonyl)-6-bromo-4-quinolinyl]
amino }benzoic acid (200 mg, 0.518 mmol), 2,4-dimethoxy-
pyrimidine-5-boronic acid (143 mg, 0.777 mmol), tetrakis
(triphenylphosphine)palladium(0) (29.9 mg, 0.026 mmol),
and potassium carbonate (107 mg, 0.777 mmol) in 1,4-diox-
ane (3 mL)/water (1.500 mL) were added to a sealed micro-
wave tube and irradiated to 120° C. for 30 minutes. 15 mL of
water were then added and a thick precipitate formed. The
precipitate was filtered and washed with water, ether and
ethanol to give a cream solid of -87% purity. Additional
purification by reverse-phase HPLC (C18, acetonitrile/300
mM aqueous ammonium formate) afforded the title com-
pound (0.004 g, 1.8%). '"H NMR (METHANOL-d,,): 8.96 (s,
1H), 8.07 (s, 1H), 8.02 (s, 1H), 7.97-8.01 (m, 2H), 7.78-7.84
(m, 1H), 7.69-7.75 (m, 1H), 7.45 (t, J=8.0 Hz, 1H), 7.28-7.35
(m, 1H), 4.02 (s, 3H), 3.94 (s, 3H).

Example 135

[0928]
0 oH
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5-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino }-2-chlorobenzoic acid,
trifluoroacetate salt

[0929] To a suspension of 4-chloro-7-(3,5-dimethyl-4-
isoxazolyl)-3-quinolinecarboxamide (example 86a, 50 mg,
0.166 mmol) in acetic acid (10 mL) was added 5-amino-2-
chlorobenzoic acid (28.4 mg, 0.166 mmol). The reaction
mixture was stirred at room temperature overnight and was
purified through preparative HPLC (YMC 75x30 mm col-
umn, 0.1% TFA in water and 0.1% TFA in acetonitrile) to
afford the title compound (35 mg, 0.064 mmol, 38.3% yield)
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as a yellow solid. 'H NMR (400 MHz, DMSO-d6) & ppm
13.57 (br. s., 1H), 11.41 (br. s., 1H), 9.01 (s, 1H), 8.29 (d,
J=8.8 Hz, 1H), 8.24 (br. 5., 1H), 8.03 (d, I=1.3 Hz, 1H), 7.80
(br. s., 1H), 7.76 (dd, J=9.0, 1.4 Hz, 1H), 7.68 (d, J=2.8 Hz,
1H),7.55(d, J=8.6 Hz, 1H), 7.39(dd, J=8.6,2.8 Hz, 1H), 2.53
(s, 3H), 2.34 (s, 3H). MS (ES+) m/e 437 [M+H]".

Example 136

[0930]
0 OH
NH O
A NH,
P
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/\ N/
NZ

3-{[3-(aminocarbonyl)-7-(2-cyano-5-pyrimidinyl)-4-

quinolinyl]amino }benzoic acid, trifluoroacetate salt
[0931] A solution of 3-{[3-(aminocarbonyl)-7-bromo-4-
quinolinyl]amino}benzoic acid (example 88a, 100 mg, 0.259
mmol), 2-cyanopyrimidine-5-boronic acid (116 mg, 0.777
mmol), potassium carbonate (179 mg, 1.295 mmol), and tet-
rakis(triphenylphosphine)palladium(0) (13.46 mg, 0.012
mmol) in 1,4-dioxane (2.0 ml) and water (0.667 ml) was
heated to 100° C. for 20 min. in a Biotage Initiator® micro-
wave synthesizer. Upon cooling, the reaction mixture was
concentrated in vacuo. The residue was dissolved into water
and DMSO and purified via Reverse Phase HPLC (0.1% TFA
in acetonitrile and water) to obtain the title compound (0.016
g, 12%) as a white solid. "H NMR (400 MHz, DMSO-d,)
ppm 13.11 (br.s., 1H), 11.27 (br. s., 1H), 9.56 (s, 2H), 9.03 (s,
1H), 8.48 (d, J=1.5 Hz, 1H), 8.20-8.34 (m, 2H), 8.11 (dd,
J=8.97,1.39 Hz, 1H), 7.67-7.84 (m, 3H), 7.47-7.54 (m, 1H),
7.40-7.48 (m, 1H). MS (ES+) m/e 411 [M+H]".

Example 137

[0932]
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3-{[3-[({[4-(aminosulfony])phenyl]methyl }amino)
carbonyl]-7-(3,5-dimethyl-4-isoxazolyl)-4-quinoli-
nyl]amino }benzoic acid

a) ethyl 3-{[3-[({[4-(aminosulfony])phenyl]
methyl}amino)carbonyl]-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino } benzoate

[0933] PyBOP (226 mg, 0.435 mmol) was added to a stirred
solution of 7-(3,5-dimethyl-4-isoxazolyl)-4-({3-[(ethyloxy)
carbonyl|phenyl}amino)-3-quinolinecarboxylic acid (ex-
ample 13¢, 125 mg, 0.290 mmol), 4-aminomethylbenzene-
sulfonamide hydrochloride (77 mg, 0.348 mmol), and
triethylamine (0.121 mL, 0.869 mmol) in dichloromethane (3
ml) at room temperature, and the mixture stirred for 2 h. The
solution was filtered and purified by HPL.C (10-80% aceto-
nitrile/water with 0.1% TFA) to give the title compound (41
mg, 0.068 mmol, 23.60% yield) as a pale yellow solid. *H
NMR (METHANOL-d,): 8.89 (s, 2H), 8.44 (d, J=8.8 Hz,
1H), 7.93-8.04 (m, 4H), 7.81-7.89 (m, 2H), 7.75 (dd, J=9.0,
1.6 Hz, 1H), 7.53-7.61 (m, 2H), 7.43 (d, I=8.6 Hz, 2H), 4.39
(q,1=7.2Hz, 2H),4.21 (s, 2H), 2.56 (s, 3H), 2.39 (s, 3H), 1.40
(t, J=7.1 Hz, 3H).

b) 3-{[3-[({[4-(aminosulfonyl)phenyl]
methyl}amino)carbonyl]-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino }benzoic acid

[0934] 6M aqueous sodium hydroxide (0.023 mL, 0.137
mmol) was added to a stirred solution of ethyl 3-{[3-[({[4-
(aminosulfonyl)phenyl|methyl}amino)carbonyl]-7-(3,5-
dimethyl-4-isoxazolyl)-4-quinolinylJamino }benzoate (41
mg, 0.068 mmol) in ethanol (2 mL) at 60° C. overnight.
Purification by reverse-phase preparative HPLC (10-70%
acetonitrile/water, w/0.1% TFA) afforded the title compound
(16 mg, 0.028 mmol, 40.9% yield) as a white powder. 'H
NMR (METHANOL-d,): 8.87 (br. s., 1H), 8.44 (d, J=8.8 Hz,
1H), 7.99-8.04 (m, 1H), 7.96 (d, J=8.1 Hz, 2H), 7.87 (d, ]=8.3
Hz, 2H), 7.75 (dd, J=8.8, 1.0 Hz, 1H), 7.55-7.60 (m, 2H), 7.46
(d, J=8.3 Hz, 2H), 4.22 (s, 2H), 2.56 (s, 3H), 2.39 (s, 3H).

Example 138

[0935]
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3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino } benzenesulfonic acid,
trifluoroacetate salt

[0936] To a suspension of 4-chloro-7-(3,5-dimethyl-4-
isoxazolyl)-3-quinolinecarboxamide (example 86a, 50 mg,
0.166 mmol) in acetic acid (10 mL) was added 3-aminoben-
zenesulfonic acid (28.7 mg, 0.166 mmol). The reaction mix-
ture was stirred at room temperature overnight and was puri-
fied through preparative HPLC (YMC 75x30 mm column,
0.1% TFA in water and 0.1% TFA in acetonitrile) to afford the
title compound (4 mg, 7.24 umol, 4.37% yield) as a yellow
solid. 'H NMR (400 MHz, DMSO-d6) & ppm 12.41 (br. s.,
1H), 9.05 (s, 1H), 8.39 (br. s., 1H), 8.03 (d, J=9.1 Hz, 1H),
7.97 (br. s., 1H), 7.94 (d, J=1.8 Hz, 1H), 7.65 (dd, J=9.1, 1.8
Hz, 1H), 7.56-7.60 (m, 2H), 7.43 (t, J=8.0 Hz, 1H), 7.26-7.34
(m, 1H), 2.52 (s, 3H), 2.32 (s, 3H). MS (ES+) m/e 439
[M+H]™".

Example 139
[0937]

NH (€]
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3-({3-(aminocarbonyl)-7-[4-amino-2-(methyloxy)-5-
pyrimidinyl]-4-quinolinyl}amino)benzoic acid, trif-
luoroacetate salt

[0938] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]Jamino }benzoate (example 6a, 200 mg,
0.483 mmol), bis(pinacolato)diboron (184 mg, 0.724 mmol),
tetrakis(triphenylphosphine)palladium(0) (25.1 mg, 0.022
mmol) and potassium acetate (142 mg, 1.448 mmol) in 1,4-
dioxane (2.0 ml) was heated to 100° C. for 20 min. in an oil
bath. Upon cooling, the reaction mixture was treated with
5-bromo-2-(methyloxy)-4-pyrimidinamine (99 mg, 0.483
mmol) and sat aq sodium hydrogencarbonate (1 mL), then
bubbled through with a nitrogen current (syringe in solution)
for 5 minutes. The vial was capped, sealed and heated to 115°
C. over 2 h using an oil bath. Upon cooling, the mixture was
diluted with water and extracted with ethyl acetate twice. The
organic portions were combined and concentrated to a solid,
to which ethanol (2 ml) was added. After adding sodium
hydroxide (1N aqueous solution) (0.5 ml, 0.500 mmol), the
solution was stirred for 2 h at room temperature. The homo-
geneous solution was concentrated to an aqueous residue and
purified using Reverse Phase HPL.C (0.1% TFA in acetoni-
trile and water) to give the title compound (0.134 g, 51%). 'H
NMR (400 MHz, DMSO-d,) ppm 11.62 (br. s., 1H), 8.98 (s,
1H), 8.20-8.32 (m, 2H), 8.11 (s, 1H), 8.00 (d, J=1.5 Hz, 1H),
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7.85 (d,J=7.3 Hz, 1H), 7.81 (s, 1H), 7.76 (br. s., 1H), 7.68 (d,
J=10.1 Hz, 1H), 7.44-7.58 (m, 3H), 3.90 (s, 3H). MS (ES+)
m/e 431 [M+H]".

Example 140

[0939]
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methyl 5-({3-(aminocarbonyl)-7-[2,4-bis(methy-
loxy)-5-pyrimidinyl]-4-quinolinyl}amino)-3-biphe-
nylcarboxylate

a) methyl 5-amino-3-biphenylcarboxylate

[0940] To a suspension of methyl 3-amino-5-bromoben-
zoate (1.0 g, 4.35 mmol), phenylboronic acid (0.636 g, 5.22
mmol) and potassium carbonate (1.201 g, 8.69 mmol) in
1,4-dioxane (12 mL) and water (4.00 ml.) was added tetrakis
(triphenylphosphine)palladium(0) (0.251 g, 0.217 mmol).
The mixture was heated to 100° C. overnight. After cooling,
the mixture was diluted with water, acidified with 6N HCl and
extracted with ethyl acetate. The organic layer was dried over
MgSO,, filtered, concentrated under reduced pressure and
purified through flash chromatography to afford the title com-
pound (750 mg, 3.30 mmol, 76% yield) as a colorless oil. 'H
NMR (400 MHz, CHLOROFORM-d) 8 ppm 7.71 (t, I=1.5
Hz, 1H), 7.59-7.61 (m, 1H), 7.56-7.59 (m, 1H), 7.41-7.47 (m,
2H), 7.36-7.40 (m, 2H), 7.12-7.15 (m, 1H), 3.92 (s, 3H). MS
(ES+) m/e 228 [M+H]".

b) methyl 5-({3-(aminocarbonyl)-7-[2,4-bis(methy-
loxy)-5-pyrimidinyl]-4-quinolinyl}amino)-3-biphe-
nylcarboxylate

[0941] To a suspension of 7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-chloro-3-quinolinecarboxamide (example 1b, 100
mg, 0.290 mmol) in acetic acid (10 mL) was added methyl
5-amino-3-biphenylcarboxylate (65.9 mg, 0.290 mmol). The
reaction mixture was stirred at room temperature overnight,
quenched with water and extracted with methylene chloride.
The organic layer was collected, dried over MgSO,, filtered,
concentrated under reduced pressure and purified through
flash chromatography (0-10% methanol in methylene chlo-
ride) to afford the title compound (80 mg, 0.149 mmol, 51.5%
yield) as a yellow solid. 'H NMR (400 MHz, DMSO-d6) &
ppm 10.22 (s, 1H), 8.98 (s, 1H), 8.59 (s, 1H), 8.21 (br. s., 1H),
8.18 (d, J=1.5 Hz, 1H), 8.03 (d, J=8.8 Hz, 1H),7.79 (s, 1H),
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7.69 (dd, 1=9.0, 1.6 Hz, 1H), 7.65 (br. s., 1H), 7.64 (s, 1H),
7.62 (s, 1H), 7.54 (s, 1H), 7.48 (s, 1H), 7.42-7.47 (m, 2H),
7.35-7.41 (m, 1H), 3.98 (s, 3H), 3.97 (s, 3H), 3.84 (s, 3H). MS
(ES+) m/e 536 [M+H]*.

Example 141

[0942]
0
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3-{[3-(aminocarbonyl)-7-(1,2-dimethyl-1H-imida-
70l1-5-yl)-4-quinolinyl]amino } benzoic acid

a) ethyl 3-{[3-(aminocarbonyl)-7-(1,2-dimethyl-1H-
imidazol-5-yl)-4-quinolinyl]amino } benzoate

[0943] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]Jamino }benzoate (example 6a, 400 mg,
0.966 mmol), (1,2-dimethyl-1H-imidazol-5-yl)boronic acid
(405 mg, 2.90 mmol) and tetrakis(triphenylphosphine)palla-
dium(0) (84 mg, 0.072 mmol) in dimethyl sulfoxide (8 ml)
was heated to 100° C. for 30 min in a Biotage Initiator micro-
wave synthesizer. The reaction mixture was checked by
UPLC-MS after 30 min and 35% of desired product was
observed. The reaction was stopped. Water was added and the
mixture extracted with ethyl-acetate (3x20 ml). The com-
bined organic extracts were dried over Na,SO,, filtered and
evaporated to yield a yellow solid which was purified by
chromatography (silicagel column (10 g), 1-5% dichlo-
romethane/methanol) to yield the title compound (111 mg,
26%) as a yellow solid. MS (ES+) m/e 430 [M+H]".

b) 3-{[3-(aminocarbonyl)-7-(1,2-dimethyl-1H-imi-
dazol-5-yl)-4-quinolinylJamino } benzoic acid

[0944] To a solution of ethyl 3-{[3-(aminocarbonyl)-7-(1,
2-dimethyl-1H-imidazol-5-y1)-4-quinolinyl]

amino }benzoate (111 mg, 0.258 mmol) in ethanol (8 mL),
aqueous sodium hydroxide (3.61 mL, 3.61 mmol) was added.
The reaction mixture was stirred at 80° C. for 1 hour and
checked by UPLC-MS. Desired product was obtained. The
ethanol was removed in vacuo. The pH of reaction mixture
adjusted down to 3, but a precipitate was not formed. By
washing with dichloromethane, product was not extracted
into the organic phase. The water layer was lyophilized and
94 mg of yellow solid was obtained, which was purified by
preparative HPLC to give the title compound (8 mg, 8%) as a
yellow solid. MS (ES+) m/e 402 [M+H]™".
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Example 142

[0945]
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5-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino } -3-pyridinecarboxylic
acid

a) methyl 5-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-
isoxazolyl)-4-quinolinyl]amino} -3-pyridinecarboxy-
late
[0946] 4-chloro-7-(3,5-dimethyl-4-isoxazolyl)-3-quinoli-
necarboxamide (example 86a, 150 mg, 0.497 mmol) and
methyl 5-amino-3-pyridinecarboxylate (151 mg, 0.994
mmol) were dissolved in acetic acid (2.260 mL.) and stirred at
RT overnight. After that time, LCMS showed about 50% of
conversion to the desired product. The reaction mixture was
diluted with water and the pH was adjusted to 7.5. The mix-
ture was extracted with dichloromethane. The organic layer
was dried over sodium sulfate, filtered and evaporated afford-
ing crude methyl 5-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-

isoxazolyl)-4-quinolinyl]amino } -3-pyridinecarboxylate
(150 mg, 0.162 mmol, 32.5% yield), which was used in a next
step without further purification. MS (ES+) m/e 418 [M+H]*.

b) 5-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox-
azolyl)-4-quinolinyl]amino } -3-pyridinecarboxylic
acid

[0947] methyl 5-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-
isoxazolyl)-4-quinolinyl]amino } -3-pyridinecarboxylate
(100 mg, 0.240 mmol) was dissolved in methanol and 1N
sodium hydroxide (0.240 mL, 0.240 mmol) was added. The
mixture was stirred in a microwave reactor at 100° C. for 10
mins. After that time, the LCMS showed complete conver-
sion. The solvent was evaporated and the crude product puri-
fied by mass-directed preparative HPLC yielding the title
compound (15 mg, 92% pure, 14%). MS (ES+) m/e 404
[M+H]".

Example 143

[0948]
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3-({3-(aminocarbonyl)-7-[4-(dimethylamino)-2-
(methyloxy)-5-pyrimidinyl]-4-quinolinyl }amino)
benzoic acid, trifluoroacetate salt

[0949] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]Jamino }benzoate (example 6a, 200 mg,
0.483 mmol), bis(pinacolato)diboron (184 mg, 0.724 mmol),
potassium acetate (142 mg, 1.448 mmol) and tetrakis(triph-
enylphosphine)palladium(0) (25.1 mg, 0.022 mmol) in 1,4-
dioxane (5 ml) was heated to 115° C. for 3 h in an oil bath.
Upon cooling, the reaction mixture was treated with
5-bromo-4-dimethylamino-2-(methyloxy)-pyrimidinamine
(112 mg, 0.483 mmol) followed by sodium bicarbonate (sat
aq solution) (2 mL, 0.483 mmol). The solution was bubbled
through with a nitrogen current. After 5 minutes, the solution
was treated with additional tetrakis(triphenylphosphine)pal-
ladium(0) (25.1 mg, 0.022 mmol) and heated to 115° C.
overnight. Upon cooling, the contents were partitioned
between water and ethyl acetate. The organic portion was
dried over sodium sulfate, filtered and concentrated. The resi-
due was purified via flash chromatography (10% methanol in
dichloromethane) to obtain the crude intermediate ester as a
yellow solid. A portion of this yellow solid was treated with
sodium hydroxide (1N aqueous solution) (1 mL, 1.000 mmol)
as a slurry in ethanol (2 mL). After stirring overnight at room
temperature, the contents were purified using Reverse Phase
HPLC (0.1% TFA in acetonitrile and water) to obtain the title
compound (0.120 g, 43%) as a thick yellow oil. 'H NMR (400
MHz, DMSO-d;) ppm 11.83 (br. s., 1H), 8.98 (s, 1H), 8.27
(br.s., 1H),8.21 (d,J=9.1 Hz, 1H), 8.19 (s, 1H),7.96 (d, J=1.8
Hz, 1H), 7.84-7.89 (m, 1H), 7.83 (s, 1H), 7.77 (br. s., 1H),
7.63 (dd, J=9.1, 1.8 Hz, 1H), 7.52-7.58 (m, 2H), 3.97 (s, 3H),
2.88 (s, 6H). MS (ES+) m/e 459 [M+H]".

Example 144
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ethyl 3-[(3-(aminocarbonyl)-7-{2,4-bis[(phenylm-
ethyl)oxy]-5-pyrimidinyl }-4-quinolinyl)amino]ben-
zoate
[0951] A solution of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-4-quinolinyl]Jamino }benzoate (example 6a, 100 mg,
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0.241 mmol), 2,4-bis(benzyloxy)pyrimidine-5-boronic acid
(122 mg, 0.362 mmol) and tetrakis(triphenylphosphine)pal-
ladium(0) (12.55 mg, 10.86 pmol) in 1,4-dioxane (5 ml) and
sodium bicarbonate (saturated aqueous solution) (2 mL,
0.241 mmol) was heated to 115° C. in an oil bath overnight.
Upon cooling, the reaction mixture was diluted with ethyl
acetate and washed with water. The organic portion was dried
over sodium sulfate and concentrated. A portion of the residue
was purified using flash chromatography (0-100% ethyl
acetate in hexanes) to obtain the title compound (0.010 g, 7%)
asapaleyellow solid. The rest of the material was treated with
sodium hydroxide (1N aq solution) (1 mL, 1.000 mmol) as a
solution in ethanol (5 mL). After stirring at room temperature
overnight, the contents were purified using reverse phase
HPLC (0.1% TFA in acetonitrile and water) to obtain the title
compound (0.004 g, 3%) as a yellow solid. MS (ES+) m/e 626
[M+H]".

Example 145

[0952]
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3-({2-amino-3-(aminocarbonyl)-7-[2,4-bis(methy-
loxy)-5-pyrimidinyl]-4-quinolinyl }amino)benzoic
acid

a) [(2-amino-4-bromophenyl)(hydroxy)methylidene]|
propanedinitrile

[0953] A solution of 7-bromo-2H-3,1-benzoxazine-2,4
(1H)-dione (2.42 g, 10.0 mmol) was added to a stirred solu-
tion of malononitrile (0.727 g, 11.0 mmol) and triethylamine
(1.53 mL, 11.0 mmol) in N,N-dimethylformamide (10 mL.)
and the mixture stirred at 60° C. under nitrogen for 1.5 h,
before cooling. The mixture was poured into water (200 mL)
and acidified to pH 1 with 6 M aqueous hydrochloric acid.
The solid was filtered off, washed repeatedly with water and
dried to give the title compound (2.34 g, 89%) as a dark green
solid. "H NMR (400 MHz, DMSO-d,) ppm 6.75 (dd, 1=8.34,
1.77Hz, 1H)6.94 (d, J=1.77 Hz, 1H) 7.29 (d, J=8.34 Hz, 1H).

b)
2-amino-7-bromo-4-hydroxy-3-quinolinecarbonitrile

[0954] A solution of [(2-amino-4-bromophenyl)(hydroxy)
methylidene]propanedinitrile (2.08 g, 7.88 mmol) in N,N-
dimethylformamide (40 mL.) was boiled for 1 minute, then
cooled to room temperature. The mixture was diluted with
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water (40 mL). The precipitate was filtered oft, washed with
water and dried to give the title compound (1.65 g, 79%) as a
tan solid. "H NMR (400 MHz, DMSO-d,) ppm 7.35 (s, 2H)
7.40 (dd, J=8.46, 1.89 Hz, 1H) 7.60 (d, J=1.77 Hz, 1H) 7.84
(d, J=8.59 Hz, 1H) 11.23 (br. 5., 1H).

©)

2-amino-7-bromo-4-chloro-3-quinolinecarboxamide

[0955] A mixture of 2-amino-7-bromo-4-hydroxy-3-
quinolinecarbonitrile (0.197 g, 0.746 mmol) and phosphorus
oxychloride (1 mL) was stirred at 110° C. for 5 h, then cooled
and poured into iced water (10 mL). The stirred mixture was
neutralised with ice-cooling using 5SM aqueous sodium
hydroxide. The solid was filtered off, washed with water and
dried. LCMS showed mainly phosphorylated materials, with
~15-20% product. The solid (0.140 g) was dissolved in 90%
aqueous sulfuric acid (2 mL). The solution was stirred at 100°
C. (mantle temperature) for 2 h, then cooled and poured into
ice (30 mL). The mixture was made basic with SM aqueous
sodium hydroxide solution. The precipitate was filtered off,
washed with water and dried to give the title compound
(0.095 g, 42%) as abrown solid. *H NMR (400 MHz, DMSO-
dg) ppm 6.61 (br. s., 2H) 7.46 (dd, J=8.84, 2.02 Hz, 1H) 7.69
(d, I=2.02 Hz, 1H) 7.87 (d, ]=8.84 Hz, 1H) 7.92 (br. s., 1H)
8.21 (s, 1H).

d) ethyl 3-{[2-amino-3-(aminocarbonyl)-7-bromo-4-
quinolinyl]amino}benzoate

[0956] A mixture of 2-amino-7-bromo-4-chloro-3-quinoli-
necarboxamide (0.093 g, 0.309 mmol), ethyl 3-aminoben-
zoate (0.102 g, 0.619 mmol) and acetic acid (1 mL) was
stirred in a heating block setat 50° C. for 2 h, then cooled. The
mixture was diluted with ether (1 mL). The solid was filtered
off, washed with ether and dried to give the title compound
(0.066 g, 50%) as a mustard yellow solid. '"H NMR (400
MHz, DMSO-d,) ppm 1.33 (t, J=7.07 Hz,3H) 4.33 (q, J=7.07
Hz, 2H) 7.40-7.49 (m, 2H) 7.66-7.75 (m, 2H) 7.75-7.82 (m,
3H)7.86 (d, J=2.02 Hz, 1H) 8.42 (d, J=8.34 Hz, 1H) 9.85 (br.
s., 1H) 13.24 (br. s., 1H).

€) 3-({2-amino-3-(aminocarbonyl)-7-[2,4-bis(methy-
loxy)-5-pyrimidinyl]-4-quinolinyl }amino)benzoic
acid

[0957] A mixture of ethyl 3-{[2-amino-3-(aminocarbo-
nyl)-7-bromo-4-quinolinyl]amino }benzoate (0.063 g, 0.147
mmol), [2.4-bis(methyloxy)-5-pyrimidinyl|boronic acid
(0.054 g, 0.294 mmol), potassium carbonate (0.061 g, 0.440
mmol), bis(tri-t-butylphosphine)palladium(0) (0.008 g,
0.015 mmol), 1,4-dioxane (1 mL) and water (0.22 mL) was
stirred at 150° C. in a microwave reactor for 0.5 h, then
cooled. Acetic acid (0.060 g) was added and the mixture
chromatographed (silica gel, 2-10% methanol/dichlo-
romethane). The purified ester (LCMS:N16020-58-A1) was
dissolved in ethanol (5 mL). 1M aqueous sodium hydroxide
(1.5 mL, 1.5 mmol) was added and the mixture stirred for 18
h. The ethanol was removed under reduced pressure and the
mixture diluted with water (3 mL) and adjusted to pH 4 with
1M aqueous hydrochloric acid. The precipitate was filtered
off, washed with water and dried to give the title compound
(0.010 g, 15%) as a orange-brown solid. "H NMR (400 MHz,
DMSO-d,) ppm 3.97 (s, 3H) 3.98 (s, 3H) 6.40 (br. s., 2H) 7.07
(dd, 1=8.08, 1.52 Hz, 1H) 7.27 (t, J=7.83 Hz, 1H) 7.33 (dd,
J=8.59, 1.52 Hz, 1H) 7.40 (d, J=7.58 Hz, 1H) 7.49 (br. 5., 1H)
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7.51 (s, 1H) 7.62-7.69 (m, 2H) 7.95 (d, J=8.59 Hz, 1H) 8.48
(s, 1H) 8.51 (s, 1H). 'H NMR (400 MHz, DMSO-d,+TFA)
ppm 3.99 (s, 3H) 4.02 (s, 2H) 7.39-7.46 (m, 2H) 7.49 (br. 5.,
1H)7.69-7.83 (m, 6H) 7.86 (d, I=1.52 Hz, 111) 8.54 (d, ]=8.84
Hz, 1H) 8.62 (s, 1H) 9.83 (s, 1H) 13.03 (br. ., 1H).
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7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-[ (3-(methy-
loxy)-5-{[(trifluoromethyl)sulfonyl]amino } phenyl)
amino]-3-quinolinecarboxamide

a) 1,1,1-triftuoro-N-[3-(methyloxy)-5-nitrophenyl]
methanesulfonamide

[0959] To a solution of [3-(methyloxy)-5-nitrophenyl]
amine (100 mg, 0.595 mmol) and triethylamine (0.249 mL,
1.784 mmol) in dichloromethane (20 mL.) cooled at 0° C. was
added trifluoromethanesulfonic anhydride (0.201 mL, 1.189
mmol). After the reaction was kept stirring for 2 h at room
temperature, it was quenched with water. The organic layer
was collected, dried over MgSO,, filtered, concentrated
under reduced pressure and washed with methanol to afford a
grey solid. The solid was dissolved in dichloromethane and
methanol (1:1) and sodium hydroxide (6.0M in water) (0.099
ml, 0.595 mmol) was added. The mixture was kept stirring
for another 0.5 h, diluted with water and extracted with
dichloromethane. The organic layer was removed. The aque-
ous layer was acidified and extracted with ethyl acetate. The
organic layer was collected, dried over MgSO,,, filtered and
concentrated under reduced pressure to afford the title com-
pound (95 mg, 0.316 mmol, 53.2% yield) as a brown solid.
The product was used without further purification. MS (ES+)
m/e 301 [M+H]".

b) 7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-[ (3-(me-
thyloxy)-5-{[(trifluoromethyl)sulfonyl]
amino }phenyl)amino]-3-quinolinecarboxamide

[0960] To a suspension of 1,1,1-trifluoro-N-[3-(methy-
loxy)-5-nitrophenyl|methanesulfonamide (87 mg, 0.290
mmol) in acetic acid (10 ml) was added palladium-on-car-
bon, wet (3.09 mg, 0.029 mmol). The reaction was hydroge-
nated on a Parr shaker at 40 psi hydrogen for 3 h. The catalyst
was removed by filtration, and 7-[2,4-bis(methyloxy)-5-py-
rimidinyl]-4-chloro-3-quinolinecarboxamide (example 1b,
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100 mg, 0.290 mmol) was added to the filtrate. The reaction
mixture was kept stirring overnight and was purified by pre-
parative HPL.C (YMC 75x30 mm column, 0.1% TFA in water
and 0.1% TFA inacetonitrile) to afford the title compound (25
mg, 0.036 mmol, 12.45% yield) as a yellow solid. "H NMR
(400 MHz, MeOD) d ppm 8.99 (s, 1H), 8.52 (s, 1H), 8.15 (d,
J=1.5Hz, 1H), 7.97 (d,J=8.8 Hz, 1H), 7.75 (dd, J=9.1, 1.8 Hz,
1H), 6.85-6.87 (m, 1H), 6.84 (qd, J=2.1, 1.9 Hz, 2H), 4.11 (s,
3H), 4.08 (s, 3H), 3.82 (s, 3H). MS (ES+) m/e 579 [M+H]".
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3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl}amino)-5-{[ (trifluorom-
ethyl)sulfonyl]amino } benzoic acid

[0962] To a solution of methyl 3-({3-(aminocarbonyl)-7-
[2,4-bis(methyloxy)-5-pyrimidinyl]-4-quinolinyl }amino)-5-
{[(trifluoromethyl)sulfonyl]amino }benzoate (example 75,
60 mg, 0.099 mmol) in methanol (10 mL.) was added sodium
hydroxide (6.0 N) (0.082 mL, 0.495 mmol). The reaction
mixture was stirred at 50° C. overnight and was purified by
preparative HPLC (YMC 75x30 mm column, 0.1% TFA in
water and 0.1% TFA in acetonitrile) to afford the title com-
pound (48 mg, 0.068 mmol, 68.7% yield) as a yellow solid.
'"HNMR (400 MHz, MeOD) 8 ppm 8.98 (s, 1H), 8.53 (s, 1H),
8.20(d, J=1.5 Hz, 1H), 8.07 (d, J=9.1 Hz, 1H), 7.87-7.90 (m,
1H), 7.81-7.86 (m, 2H), 7.50 (t, J=2.0 Hz, 1H), 4.12 (s, 3H),
4.08 (s, 3H). MS (ES+) m/e 593 [M+H]".

Example 148
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3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-(4-morpholinyl)
benzoic acid
a) methyl 3-(4-morpholinyl)-5-nitrobenzoate
[0964] Under nitrogen, methyl 3-bromo-5-nitrobenzoate
(250 mg, 0.961 mmol), morpholine (0.101 mL, 1.154 mmol),
cesium carbonate (470 mg, 1.442 mmol), palladium (II)
acetate (21.58 mg, 0.096 mmol), and tri-tertbutylphosphine
(1M in hexane, 0.077 mL, 0.077 mmol) were added directly
to a 50 mL round-bottom flask. Toluene (5 mL) was then
added and the mixture stirred at ambient temperature for 2
hours. Purification by reverse-phase HPLC (10-90% acetoni-
trile/water w/0.01% TFA) afforded impure methyl 3-(4-mor-
pholinyl)-5-nitrobenzoate (256 mg) as a pale yellow solid.
MS (ES+) m/e 267 [M+H]".
b) 3-amino-5-(4-morpholinyl)benzoic acid

[0965] methyl 3-(4-morpholinyl)-5-nitrobenzoate (256
mg, 0.961 mmol) was added to a stirred solution of 6N aque-
ous sodium hydroxide (0.320 mL, 1.922 mmol) in methanol
(3 mL) under nitrogen. Palladium-on-charcoal (102 mg,
0.961 mmol) was then added and the flask purged with hydro-
gen. The reaction was stirred overnight, filtered, and purified
by reverse-phase HPLC (10-80% acetonitrile/water w/0.1%
TFA) to the title compound (40 mg, 0.180 mmol, 18.73%
yield) as a pale yellow syrup. "H NMR (METHANOL-d,) &
7.62 (d, J=1.0 Hz, 1H), 7.41 (s, 1H), 7.08 (s, 1H), 3.78-3.97
(m, 4H), 3.21-3.30 (m, 4H).

¢) 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-(4-morpholinyl)
benzoic acid
[0966] 3-amino-5-(4-morpholinyl)benzoic acid (33.8 mg,
0.152 mmol) was added to a stirred solution of 7-[2,4-bis
(methyloxy)-5-pyrimidinyl]-4-chloro-3-quinolinecarboxa-
mide (example 1b, 35 mg, 0.102 mmol) in acetic acid (2 mL)
atrt. The reaction was stirred for 24 hours, then the precipitate
was filtered, washed with acetic acid, and dried in vacuo.
Purification by reverse-phase HPL.C (10-50% acetonitrile/
water w/0.1% TFA) afforded the title compound (25.5 mg,
0.048 mmol, 47.3% yield) as a yellow solid. '"H NMR
(METHANOL-d,): 8.96 (s, 1H), 8.56 (s, 1H), 8.18 (d, J=1.5
Hz, 1H), 8.05 (d, I=8.8 Hz, 1H), 7.79 (dd, J=9.0, 1.6 Hz, 1H),
7.59-7.68 (m, 1H), 7.43 (d, I=1.8 Hz, 1H), 7.19 (s, 1H), 4.13
(s, 3H), 4.10 (s, 3H), 3.79-3.88 (m, 4H), 3.21-3.29 (m, 4H).

Example 149
[0967]

x NH,
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3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-(4-methyl-1-
piperazinyl)benzoic acid

a) methyl
3-(4-methyl-1-piperazinyl)-5-nitrobenzoate

[0968] Under nitrogen, methyl 3-bromo-5-nitrobenzoate
(200 mg, 0.769 mmol), 1-methylpiperazine (0.078 mL, 0.699
mmol), cesium carbonate (342 mg, 1.048 mmol), palladium
(II) acetate (15.69 mg, 0.070 mmol), and tri-tertbutylphos-
phine (10 wt % inhexane, 11.29 mg, 0.056 mmol) were added
directly to a 50 mL round-bottom flask. Toluene (5§ mL) was
then added and the mixture stirred at 80° C. overnight. Ethyl
acetate was then added and the organic phase washed with
saturated aqueous sodium bicarbonate, water, and brine. The
combined organic fractions were then purified by silica gel
chromatography (0-10% dichloromethane/methanol) to give
the title compound (73 mg, 0.261 mmol, 37.4% yield) as a
yellow solid. MS (ES+) m/e 280 [M+H]*.

b) 3-amino-5-(4-methyl-1-piperazinyl)benzoic acid

[0969] Crude methyl 3-(4-methyl-1-piperazinyl)-5-ni-
trobenzoate (73 mg, 0.261 mmol) was added to a stirred
solution of 6N aqueous sodium hydroxide (0.087 mL, 0.523
mmol) in methanol (3 mL) under nitrogen. Palladium-on-
charcoal (2.78 mg, 0.026 mmol) was then added and the flask
purged with hydrogen. The reaction was stirred overnight,
filtered, and purified by reverse-phase HPLC (10-80% aceto-
nitrile/water w/0.1% TFA) to give the title compound (52 mg,
0.221 mmol, 85% yield). '"H NMR (METHANOL-d,): 7.53
(s, 1H), 7.43 (s, 1H), 7.11 (s, 1H), 3.54-3.73 (m, 4H), 3.12-
3.30 (m, 4H), 2.98 (s, 3H).

¢) 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-(4-methyl-1-
piperazinyl)benzoic acid

[0970] 3-amino-5-(4-methyl-1-piperazinyl)benzoic acid
(171 mg, 0.725 mmol) was added to a stirred solution of
7-[2,4-bis(methyloxy)-5-pyrimidinyl]|-4-chloro-3-quinolin-
ecarboxamide (example 1b, 125 mg, 0.363 mmol) in acetic
acid (2 mL) at rt. The reaction was stirred for 24 hours, then
the precipitate was filtered, washed with acetic acid, and dried
in vacuo. Purification by reverse-phase HPLC (10-50%
acetonitrile/water w/0.1% TFA) afforded the title compound
(52 mg, 0.079 mmol, 21.81% yield) as a yellow solid. 'H
NMR (METHANOL-d,): 8.95 (s, 1H), 8.57 (s, 1H), 8.22 (d,
J=1.5Hz, 1H), 8.12(d,J=9.1 Hz, 1H), 7.80 (dd, J=9.0, 1.6 Hz,
1H), 7.61-7.69 (m, 1H), 7.51 (d, J=1.5 Hz, 1H), 7.27 (t, I=2.0
Hz, 1H), 4.15 (s, 3H), 4.12 (s, 3H), 3.97 (d, J=12.6 Hz, 2H),
3.63 (d, J=11.4 Hz, 2H), 3.15-3.30 (m, 4H), 2.98 (s, 3H).
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7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-[ (3-(tetrahy-
dro-3-furanyl)-5-{[ (trifluoromethyl)sulfonyl]
amino }phenyl)amino]-3-quinolinecarboxamide

[0972] To asuspension of 1,1,1-trifluoro-N-[3-(3-furanyl)-
S-nitrophenyl|methanesulfonamide (example 79b, 150 mg,
0.446 mmol) in acetic acid (10 mL.) was added palladium-on-
carbon (47.5 mg, 0.446 mmol). The reaction was hydroge-
nated on Parr shaker at 40 psi hydrogen for 3 h. The catalyst
was removed by filtration, and 7-[2,4-bis(methyloxy)-5-py-
rimidinyl]-4-chloro-3-quinolinecarboxamide (example 1b,
138 mg, 0.401 mmol) was added to the filtrate. The reaction
mixture was kept stirring overnight and was purified by pre-
parative HPL.C (YMC 75x30 mm column, 0.1% TFA in water
and 0.1% TFA in acetonitrile) to afford the title compound (50
mg, 0.059 mmol, 13.24% yield) as a yellow solid. "H NMR
(400 MHz, MeOD) d ppm 8.97 (s, 1H), 8.48 (s, 1H), 8.12 (d,
J=1.5Hz, 1H),7.90(d,J=9.1 Hz, 1H), 7.67 (dd, J=9.0, 1.6 Hz,
1H), 7.07-7.11 (m, 1H), 7.02 (s, 1H), 7.02 (s, 1H), 4.10 (s,
3H), 4.07 (s, 3H), 4.03-4.06 (m, 1H), 3.98 (td, J=8.2, 4.8 Hz,
1H), 3.85(q, J=7.6 Hz, 1H), 3.69 (dd, J=8.6,6.6 Hz, 1H), 3.43
(quin, J=7.4 Hz, 1H), 2.38 (m, 1H), 1.96 (m, 1H). MS (ES+)
m/e 619 [M+H]*.
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4-[(3-amino-5-cyclopentyl phenyl)amino]-7-[2,4-bis
(methyloxy)-5-pyrimidinyl]-3-quinolinecarboxamide

a) 1-(1-cyclopenten-1-y1)-3,5-dinitrobenzene

[0974] To a suspension of 1-bromo-3,5-dinitrobenzene
(1000 mg, 4.05 mmol), 1-cyclopenten-1-ylboronic acid (906
mg, 8.10 mmol) and potassium carbonate (1119 mg, 8.10
mmol) in 1,4-dioxane (12 ml) and water (4.00 mL) was
added tetrakis(triphenylphosphine)palladium(0) (468 mg,
0.405 mmol). The mixture was heated to 120° C. for 20
minutes under microwave irradiation. After cooling, the mix-
ture was diluted with water, and extracted with ethyl acetate.
The organic layer was dried over MgSO,, filtered, concen-
trated under reduced pressure and purified through flash chro-
matography (0-100% ethyl acetate in hexanes) to afford the
title compound (550 mg, 2.348 mmol, 58.0% yield) as an off
pink solid. 'H NMR (400 MHz, CHLOROFORM-d) ppm
8.87 (1, J=2.0 Hz, 1H), 8.54 (d, J=2.3 Hz, 2H), 6.53-6.62 (m,
1H), 2.77-2.85 (m, 2H), 2.66 (tq, J=7.5, 2.5 Hz, 2H), 2.09-2.
19 (m, 2H). MS (ES+) m/e 235 [M+H]*.

b) 4-[(3-amino-5-cyclopentylphenyl)amino]-7-[2,4-
bis(methyloxy)-5-pyrimidinyl]-3-quinolinecarboxa-
mide

[0975] To a mixture of 1-(1-cyclopenten-1-yl)-3,5-dini-
trobenzene (100 mg, 0.427 mmol) and palladium-on-carbon
(4.54 mg, 0.043 mmol) was added acetic acid (10 mL). The
mixture was hydrogenated under 40 psi hydrogen on a Parr
shaker for 3 h. After filtration, 7-[2,4-bis(methyloxy)-5-pyri-
midinyl]-4-chloro-3-quinolinecarboxamide (example 1b,
147 mg, 0.427 mmol) was added to the filtrate. The reaction
was kept stirring at room temperature overnight. The precipi-
tate was collected by filtration and washed with ether to afford
the title compound (35 mg, 0.072 mmol, 16.92% yield) as an
off white solid. "H NMR (400 MHz, MeOD) 8 ppm 9.00 (s,
1H), 8.57 (s, 1H), 8.21 (d, J=1.5 Hz, 1H), 8.11 (d, J=9.1 Hz,
1H), 7.83 (dd, J=9.1, 1.8 Hz, 1H), 7.27 (s, 1H), 7.23 (s, 1H),
7.15-7.20 (m, 1H), 4.14 (s, 3H), 4.10 (s, 3H), 3.02-3.16 (m,
1H), 2.06-2.17 (m, 2H), 1.78-1.88 (m, 2H), 1.68-1.78 (m,
2H), 1.54-1.66 (m, 2H). MS (ES+) m/e 485 [M+H]".
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3-({3-(aminocarbonyl)-7-[2,4-bis(ethyloxy)-5-pyri-
midinyl]-4-quinolinyl}amino)-5-(1-cyclohexen-1-yl)
benzoic acid, trifluoroacetate salt

a) 5-bromo-2,4-bis(ethyloxy)pyrimidine

[0977] Sodium ethoxide (21% wt in ethanol) (1.819 mL,
4.87 mmol) was added to a slurry of 5-bromo-2,4-dichloro-
pyrimidine (500 mg, 2.194 mmol) in ethanol (10 mL) and the
mixture stirred at reflux under nitrogen for 2 h. After cooling
down, the mixture was concentrated under vacuum and
washed with water. The obtained solid was washed with water
and filtered to obtain the title compound (0.267 g, 49%) as a
granular white solid. 'H NMR (400 MHz, DMSO-dy) & ppm
8.47 (s, 1H), 4.42 (q, I=7.1 Hz, 2H), 4.31 (q, J=7.1 Hz, 2H),
1.33-1.37 (m, 3H), 1.28-1.33 (m, 3H). MS (ES+) m/e 247/249
[M+H]".

b) [2,4-bis(ethyloxy)-5-pyrimidinyl|boronic acid

[0978] A solution of 5-bromo-2,4-bis(ethyloxy)pyrimidine
(217 mg, 0.878 mmol), bis(pinacolato)diboron (268 mg,
1.054 mmol), potassium acetate (259 mg, 2.63 mmol) and
tetrakis(triphenylphosphine)palladium(0) (45.7 mg, 0.040
mmol) in 1,4-dioxane (10 ml) was stirred, while heating
overnight to 115° C. using an oil bath. Upon cooling, the
reaction mixture was used directly in the next experiment. MS
(ES+) m/e 213 [M+H]".

¢) 3-({3-(aminocarbonyl)-7-[2,4-bis(ethyloxy)-5-
pyrimidinyl]-4-quinolinyl}amino)-5-(1-cyclohexen-
1-yl)benzoic acid

[0979] A mixture of 7-bromo-4-chloro-3-quinolinecar-
boxamide (example 1a, 160 mg, 0.560 mmol) and 3-amino-
5-(1-cyclohexen-1-yl)benzoic acid (example 54a, 86 mg,
0.339 mmol) in acetic acid (10 mL) was stirred at room
temperature overnight. The resulting solid was filtered,
washed with water and purified using Reverse Phase HPL.C
(0.1% TFA in acetonitrile and water) to obtain the interme-
diate bromo amide as a yellow solid, MS (ES+) m/e 466/468
[M+H]™*. This solid was added to the reaction mixture from
example 152b. The mixture was stirred, while heating to 115°
C. overnight. The mixture was allowed to cool to room tem-
perature and filtered. The resulting filtrate was diluted with
brine and extracted with ethyl acetate. The extracts were dried
over magnesium sulfate, filtered and concentrated. The resi-
due was purified using Reverse Phase HPLC (0.1% TFA in
acetonitrile and water) to obtain the title compound (22 mg,
0.033 mmol, 5.88% vyield) as a yellow solid. "H NMR (400
MHz, DMSO-dy) é ppm 13.11 (br. s., 1H), 8.97 (s, 1H), 8.63
(s, 1H), 8.23 (s, 2H), 8.17 (d, J=8.3 Hz, 1H), 7.81-7.90 (m,
1H), 7.77-7.82 (m, 1H), 7.74 (br. s., 1H), 7.56-7.66 (m, 1H),
7.49 (br.s., 1H), 6.25 (br. s., 1H), 4.48 (q, J=7.1 Hz, 2H), 4.41
(9,J=7.1 Hz, 2H), 2.29-2.41 (m, 2H), 2.17 (dd, J=5.6, 4.0 Hz,
2H), 1.67-1.79 (m, 2H), 1.53-1.65 (m, 2H), 1.36 (td, J=7.1,
3.3 Hz, 6H). MS (ES+) m/e 554 [M+H]".
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3-{[3-(aminosulfonyl)-7-(3,5-dimethyl-1H-pyrazol-

4-y1)-4-quinolinyl]amino } benzoic acid
[0981] A mixture of ethyl 3-{[3-(aminosulfonyl)-7-bromo-
4-quinolinyl]amino }benzoate (example 52¢, 0.130 g, 0.289
mmol), 3,5-dimethylpyrazole-4-boronic acid pinacol ester
(0.128 g, 0.577 mmol), potassium carbonate (0.120 g, 0.866
mmol), bis(tri-t-butylphosphine)palladium(0) (0.010 g,
0.020 mmol), 1,4-dioxane (1.5 mL.) and water (0.43 mL) was
stirred at 150° C. in a microwave reactor for 0.5 h, then
cooled. The supernatant liquor was chromatographed (silica
gel, 2-10% methanol/dichloromethane) to give the interme-
diate ester (0.074 g). The ester was dissolved in methanol (7
mlL) and 1M aqueous sodium hydroxide (2.00 mL, 2.00
mmol) added. The mixture was stirred at room temperature
for 18 h. The methanol was removed under reduced pressure
and water (10 mL) added. The solution was filtered, then
acidified to pH 3 with 1M aqueous hydrochloric acid. The
precipitate was filtered off, washed with water and dried to
give the title compound (0.055 g, 44%) as a yellow solid. 'H
NMR (400 MHz, DMSO-d,) ppm 2.27 (s, 6H) 7.17 (dd,
J=7.96,1.89 Hz, 1H) 7.40 (t, ]=7.83 Hz, 1H) 7.44 (dd, J=8.84,
1.77 Hz, 1H) 7.50 (s, 1H) 7.61 (d, J=7.83 Hz, 1H) 7.64 (d,
J=8.84 Hz, 1H) 7.85 (s, 2H) 7.89 (d, I=1.52 Hz, 1H) 8.40 (s,
1H) 9.11 (s, 1H) 12.75 (br. s., 2H).
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3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-

pyrimidinyl]-4-quinolinyl}amino-5-(1-piperidinyl)
benzoic acid
a) 3-amino-5-(1-piperidinyl)benzoic acid
[0983] Under nitrogen, methyl 3-bromo-5-nitrobenzoate
(250 mg, 0.961 mmol), piperidine (0.114 mL, 1.154 mmol),
cesium carbonate (470 mg, 1.442 mmol), palladium (II)
acetate (21.58 mg, 0.096 mmol), and tri-tertbutylphosphine
(1M in hexane, 0.077 mL, 0.077 mmol) were added directly
to a 50 mL round-bottom flask. Toluene (7 mL) was then
added and the mixture stirred overnight at 80° C. The mixture
was diluted with ethyl acetate and washed with saturated
aqueous sodium bicarbonate, water, and brine. The combined
organic fractions were concentrated under reduced pressure.
Purification by reverse-phase HPL.C (10-90% acetonitrile/
water w/0.1% TFA) afforded the intermediate nitro com-
pound. In a 50 mL round-bottom flask under nitrogen, the
intermediate nitro compound, palladium-on-charcoal (102
mg, 0.961 mmol) and methanol (3 mL) were added and the
flask purged with hydrogen. The reaction was stirred at room
temperature overnight. The catalyst was filtered and 6N aque-
ous sodium hydroxide (0.080 mL, 0.481 mmol) was added
and the mixture stirred at 50° C. overnight. The solvent was
removed under reduced pressure to give the title compound
(49.7 mg, 0.226 mmol, 23.47% yield). MS (ES+) m/e 221
[M+H]".

b) 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl }amino)-5-(1-piperidinyl)
benzoic acid
[0984] 3-amino-5-(1-piperidinyl)benzoic acid (47.9 mg,
0.218 mmol) was added to a stirred solution of 7-[2,4-bis

(methyloxy)-5-pyrimidinyl]-4-chloro-3-quinolinecarboxa-

mide (example 1b, 50 mg, 0.145 mmol) in acetic acid (2 mL)
atrt. The reaction was stirred for 24 hours, then the precipitate
was filtered, washed with acetic acid, and dried in vacuo.
Purification by reverse-phase HPL.C (10-50% acetonitrile/
water w/0.1% TFA) afforded the title compound (21 mg,
0.040 mmol, 27.4% yield) as a yellow solid. 'H NMR
(METHANOL-d,): 8.97 (s, 1H), 8.59 (s, 1H), 8.14-8.28 (m,
2H), 7.94 (d,J=1.3 Hz, 1H), 7.89 (dd, J=9.1, 1.8 Hz, 1H), 7.76
(s, 1H), 7.55 (t, J=2.1 Hz, 1H), 4.15 (s, 3H), 4.11 (s, 3H),
3.46-3.54 (m, 4H), 1.84-1.93 (m, 4H), 1.65-1.78 (m, 2H).

Example 155

[0985]
s=0
P
HN \\O
i “NH O
A NH,
S
o N
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7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-({3-[(phe-
nylsulfonyl)amino]phenyl }amino)-3-quinolinecar-
boxamide

a) N-(3-aminophenyl)benzenesulfonamide

[0986] A solution of 1,1-dimethylethyl (3-aminophenyl)
carbamate (200 mg, 0.960 mmol) and pyridine (388 pl, 4.80
mmol) in acetonitrile (10 mL) was kept at —=30° C. while
adding benzenesulfonylchloride (0.123 mL, 0.960 mmol)
dropwise. The solution was stirred until it reached room tem-
perature (ca. 3 h), then diluted with brine and extracted with
ethyl acetate. The residue (light purple, MS (ES+) m/e 349
[M+H]*) was dissolved into dichloromethane and treated
with trifluoroacetic acid (370 pl, 4.80 mmol). The reaction
was stirred at room temperature overnight, then diluted with
water and extracted using dichloromethane. The organic por-
tion contained some desired product but most of it resided in
the aqueous layer. Therefore this layer was treated with solid
sodium bicarbonate and extracted with dichloromethane. The
combined organic portions were dried over magnesium sul-
fate and filtered to obtain the title compound (313 mg, 1.261
mmol, 131% yield) as a thick purple gum, which was used
directly in the next step. 'HH NMR (400 MHz, DMSO-d,) ppm
10.06 (s, 1H), 8.59-8.78 (m, 1H), 7.99 (tt, J=7.7, 1.7 Hz, 1H),
7.73-7.80 (m, 2H), 7.50-7.63 (m, 3H), 6.88 (t, ]=8.0 Hz, 1H),
6.49 (t,J=2.1 Hz, 1H), 6.36 (ddd, J=8.0,2.0,0.9 Hz, 1H), 6.31
(ddd, J=8.0, 2.1, 0.8 Hz, 1H). MS (ES+) m/e 249 [M+H]*.

b) 7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-({3-
[(phenylsulfonyl)amino]phenyl }amino)-3-quinolin-
ecarboxamide
[0987] A mixture of N-(3-aminophenyl)benzenesulfona-
mide (313 mg, 1.261 mmol) and 7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-chloro-3-quinolinecarboxamide  (example
1b,333 mg, 0.966 mmol) in acetic acid (10 mL) was stirred at
room temperature for 2 h. The resulting solid was filtered,
then washed with ethyl ether and purified using Reverse
Phase Gilson (0.1% TFA in acetonitrile and water) to obtain
the title compound (0.107 g, 15%) as a bright yellow solid.

MS (ES+) m/e 557 [M+H]*.

Example 156

[0988]
Z°
w0
NH 0
A NH,
P
o ’
=
~o N
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7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-[3-{[(phe-
nylmethyl)sulfonyl]amino }phenyl)amino]-3-quinoli-
necarboxamide

a) N-(3-aminophenyl)-1-phenylmethanesulfonamide

[0989] A solution of 1,1-dimethylethyl (3-aminophenyl)
carbamate (200 mg, 0.960 mmol) and pyridine (388 pl, 4.80
mmol) in acetonitrile (10 mL) was kept at —=30° C. while
adding benzylsulfonylchloride (183 mg, 0.960 mmol) drop-
wise. The solution was stirred until it reached room tempera-
ture, then diluted with brine and extracted with ethyl acetate.
The residue after evaporation of solvent (light orange, sticky
oil) was dissolved into dichloromethane and treated with
trifluoroacetic acid (370 pl, 4.80 mmol). The reaction was
stirred at room temperature overnight, then diluted with aque-
ous sodium bicarbonate and extracted with dichloromethane.
The solvent was removed under reduced pressure to give the
title compound (0.107 g, 43%) as a yellow solid. 'H NMR
(400 MHz, DMSO-d) d ppm 9.53 (s, 1H), 7.31-7.43 (m, 4H),
7.22-7.30 (m, 2H), 6.95 (t, J=8.0 Hz, 1H), 6.51 (t, J=2.0 Hz,
1H), 6.37 (dd, J=7.8, 1.3 Hz, 1H), 6.29 (dd, J=7.8, 1.3 Hz,
1H), 5.85-5.95 (m, 1H), 4.38 (s, 2H). MS (ES+) m/e 263
[M+H]".

b) 7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-[(3-{
[(phenylmethyl)sulfonylJamion }phenyl)amino]-3-
quinolinecarboxamide

[0990] A mixture of N-(3-aminophenyl)-1-phenyl-
methanesulfonamide (107 mg, 0.408 mmol) and 7-[2.4-bis
(methyloxy)-5-pyrimidinyl]-4-chloro-3-quinolinecarboxa-
mide (example 1b, 141 mg, 0.408 mmol) in acetic acid (10
ml.) was stirred at room temperature overnight. The resulting
solid was filtered, then washed with ethyl ether and purified
using Reverse Phase HPLC (0.1% TFA in acetonitrile and
water) to obtain the title compound (0.035 g, 15%) as a yellow
solid. '"H NMR (400 MHz, DMSO-d,) & ppm 11.93 (br. s.,
1H), 10.05 (s, 1H), 9.05 (s, 1H), 8.57 (s, 1H), 8.37 (br. s., 1H),
8.21 (d, I=1.8 Hz, 1H), 7.98 (d, J=8.8 Hz, 1H), 7.92 (br. s.,
1H),7.79 (d, J=8.1 Hz, 1H), 7.34-7.40 (m, 1H), 7.28-7.33 (m,
3H), 7.20-7.26 (m, 2H), 7.04-7.13 (m, 2H), 6.99 (d, 1H), 4.47
(s, 2H), 3.97 (s, 6H). MS (ES+) m/e 571 [M+H]".

Example 157

[0991]
CO,H
NH
N CONH,
P
I )
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MeO N OMe
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3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl1]-2-methyl-4-quinolinyl}amino)benzoic
acid

a) diethyl {1-[(3-bromophenyl)amino]
ethylidene }propanedioate

[0992] A solution of 3-bromoaniline (6.40 g, 37.2 mmol)
and diethyl acetylmalonate (8.35 g, 41.3 mmol) in ethanol (30
ml) was stirred under reflux for 24 h. After cooling, the
solvent was removed under reduced pressure. The residue
was chromatographed (silica gel, 10-90% ethyl acetate/hex-
ane) to give the title compound (5.09 g, 46% pure, 18%)
contaminated with diethyl malonate. '"H NMR (400 MHz,
DMSO-dy) 6 ppm 1.16-1.24 (m, 6H) 2.05 (s, 3H) 4.07-4.17
(m, 4H) 7.24-7.29 (m, 1H) 7.35 (1, J=7.96 Hz, 1H) 7.45 (d,
J=8.08 Hz, 1H) 7.52 (t, J=1.89 Hz, 1H) 10.88 (s, 1H). The
material was used in the next step without further purification.

b) ethyl
7-bromo-4-hydroxy-2-methyl-3-quinolinecarboxylate

[0993] Diethyl {1-[(3-bromophenyl)amino]
ethylidene}propanedioate (5.09 g, 46% pure, 6.57 mmol)
was added in portions to boiling diphenyl ether (30 mL) with
stirring. After the addition, the solution was stirred under
reflux for 0.5 h, then cooled and diluted with ether (30 mL).
The precipitate was filtered off, washed with ether and dried
to give the title compound (1.57 g, 90% pure, 69%) as a brown
solid. *H NMR (400 MHz, DMSO-d,) 8 ppm 1.27 (t, J=7.07
Hz,3H)2.39 (s, 3H) 4.24 (q,J=7.07 Hz, 2H) 7.50 (dd, J=8.59,
1.77Hz, 1H) 7.71 (d, J=2.02 Hz, 1H) 7.97 (d, J=8.59 Hz, 1H)
11.91 (s, 1H).

<)
7-bromo-4-hydroxy-2-methyl-3-quinolinecarboxylic
acid

[0994] A mixture of ethyl 7-bromo-4-hydroxy-2-methyl-3-
quinolinecarboxylate (1.57 g, 5.06 mmol), 1M aqueous
sodium hydroxide (25.3 mL, 25.3 mmol) and ethanol (70 mL)
was stirred under reflux for 60 h, then cooled. The mixture
was concentrated under reduced pressure to remove most of
the ethanol, then diluted with water (80 mL.) and acidified to
pH 3 with 6M aqueous hydrochloric acid. The mixture was
extracted with ethyl acetate. The extracts were washed with
0.5M aq potassium carbonate and the aqueous extracts fil-
tered, then acidified to pH 3 with 6M aqueous hydrochloric
acid. The solid was filtered off, washed with water and dried
to give the title compound (1.16 g, 81%) as a brown solid. 'H
NMR (400 MHz, DMSO-d,) d ppm 2.89 (s, 3H) 7.72 (dd,
J=8.59,1.77 Hz, 1H) 7.96 (d, J=1.77 Hz, 1H) 8.16 (d, J=8.84
Hz, 1H) 13.20 (br. s., 1H) 16.18 (br. s., 1H).

d)
7-bromo-4-chloro-2-methyl-3-quinolinecarboxamide

[0995] A mixture of 7-bromo-4-hydroxy-2-methyl-3-
quinolinecarboxylic acid (1.15 g, 4.08 mmol) and phospho-
rus oxychloride (11 mL) was stirred under reflux for 3 h, then
cooled. The solvent was removed under reduced pressure and
the residue azeotroped twice with toluene. The flask was
cooled in cold water and 0.5M ammonia in dioxane (82 m[.)
added rapidly with stirring. The mixture was stirred 1 h at
room temperature, then the solvent removed under reduced
pressure. The residue was slurried in water (120 mL). The
solid was filtered off, washed with water and dried to give the
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title compound (1.05 g, 53% pure, 46%) as a solid, contami-
nated with the 3-carboxylic acid as the major impurity. NMR
of the desired amide: 'H NMR (400 MHz, DMSO-d) § ppm
2.66 (s, 3H) 7.91 (dd, J=9.09, 2.02 Hz, 1H) 8.02 (br. s., 1H)
8.13 (d, I=4.80 Hz, 1H) 8.21 (br. s., 1H) 8.26 (d, J=1.77 Hz,
1H).

e) ethyl 3-{[3-(aminocarbonyl)-7-bromo-2-methyl-4-
quinolinyl]amino }benzoate

[0996] A mixture of 7-bromo-4-chloro-2-methyl-3-quino-
linecarboxamide (0.850 g, 2.84 mmol), ethyl 3-aminoben-
zoate (0.703 g, 4.26 mmol) and acetic acid (18 mL) was
stirred in a heating block setat 50° C. for 4 h, then cooled. The
solvent was removed under reduced pressure. The residue
was slurried in 1M aqueous hydrochloric acid (50 mL) and
the mixture washed with ethyl acetate. The washings were
back extracted with 1M aqueous hydrochloric acid. The aque-
ous phase was adjusted to pH 9 with 0.5M aqueous potassium
carbonate and extracted with ethyl acetate. The extracts were
dried (MgSO,) and evaporated under reduced pressure. The
residue was chromatographed (silica gel, 30-100% ethyl
acetate/hexane, then 10% methanol/dichloromethane) to give
the title compound (0.259 g, 21%) as a brown powder. 'H
NMR (400 MHz, DMSO-d,) d ppm 1.28 (t, J=7.07 Hz, 3H)
2.64 (s, 3H) 4.27 (q, J=7.07 Hz, 2H) 6.98 (dd, J=8.21, 1.64
Hz, 1H) 7.25 (t,J=7.96 Hz, 1H) 7.41 (d, J=7.83 Hz, 1H) 7.47
(t, J=1.89 Hz, 1H) 7.57 (d, J=1.26 Hz, 1H) 7.59 (dd, ]=8.84,
2.02 Hz, 1H) 7.77 (d, 1=9.09 Hz, 1H) 7.85 (s, 1H) 8.13 (d,
J=2.02 Hz, 1H) 8.54 (s, 1H).

) 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-2-methyl-4-quinolinyl}amino)benzoic
acid

[0997] A mixture of ethyl 3-{[3-(aminocarbonyl)-7-
bromo-2-methyl-4-quinolinyl]amino }benzoate  (0.130 g,
0.304 mmol), [2,4-bis(methyloxy)-5-pyrimidinyl]boronic
acid (0.112 g, 0.607 mmol), potassium carbonate (0.168 g,
1.21 mmol), tetrakis(triphenylphosphine)palladium(0)
(0.018 g, 0.015 mmol), 1,4-dioxane (2 mL) and water (0.61
ml.) was stirred at 150° C. in a microwave reactor for 0.5 h,
then cooled. The supernatant liquor was chromatographed
(silica gel, 2-10% methanol/dichloromethane) to give the
intermediate ester. 1M aqueous sodium hydroxide (2.36 mL,
2.36 mmol) was added to a stirred solution of the intermediate
ester in methanol (12 mL) and the mixture stirred at room
temperature for 18 h. The methanol was removed under
reduced pressure and water (5 mL) added. The pH was
adjusted to 3 with 6M aqueous hydrochloric acid. The mix-
ture was stirred 0.5 h and the precipitate filtered off, washed
with water and dried to give the title compound (0.097 g,
70%) as a yellow solid. "H NMR (400 MHz, DMSO-dg) §
ppm 2.66 (s, 3H) 3.98 (s, 3H) 4.00 (s, 3H) 7.04 (br. s., 1H)
7.27 (br.s., 1H) 7.44 (br. s., 2H) 7.57 (br. s., 1H) 7.68 (br. s.,
1H) 7.86 (br. s., 2H) 8.14 (d, J=1.26 Hz, 1H) 8.39 (br. 5., 1H)
8.59 (s, 1H).

Example 158

Capsule Composition

[0998] An oral dosage form for administering the present
invention is produced by filing a standard two piece hard
gelatin capsule with the ingredients in the proportions shown
in Table I, below.
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TABLE I
INGREDIENTS AMOUNTS
3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5- 7 mg
pyrimidiny!]-4-quinoliny! }amino)benzoic acid
(Compound of Example 6)
Lactose 53 mg
Tale 16 mg
Magnesium Stearate 4mg

Example 159

Injectable Parenteral Composition

[0999] An injectable form for administering the present
invention is produced by stirring 1.7% by weight of 5-{[3-
(aminocarbonyl)-7-(3,5-dimethyl-1H-pyrazol-4-y1)-4-
quinolinyl]amino}-1,3-benzenedicarboxylic acid (Com-
pound of Example 5) in 10% by volume propylene glycol in
water.

Example 160

Tablet Composition

[1000] The sucrose, calcium sulfate dihydrate and a lactate
dehydrogenase A inhibitor as shown in Table II below, are
mixed and granulated in the proportions shown with a 10%
gelatin solution. The wet granules are screened, dried, mixed
with the starch, talc and stearic acid, screened and com-
pressed into a tablet.

TABLE II
INGREDIENTS AMOUNTS
5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5- 12 mg
pyrimidinyl]-4-quinoliny! }amino)-1,3-
benzenedicarboxylic acid (Compound of Example 4)
calcium sulfate dihydrate 30 mg
sucrose 4 mg
starch 2 mg
talc 1 mg
stearic acid 0.5 mg
Biological Activity
Enzymatic Assay
[1001] Assay buffer (50 mM potassium phosphate, pH 7.0,

50 mM NaCl, 0.25 mM CHAPS, 0.0025% BSA) is added to
one column of a standard assay plate stamped with DMSO
solutions of test compounds. A solution of LDH-A and NAD+
(final concentrations: 300 pM LDH-A and 150 uM NAD+) in
assay buffer is added to remaining plate wells containing
DMSO solutions of test compounds and DMSO only control
wells and the mixtures incubated for 10 min at room tempera-
ture. A solution of lactate, resazurin, diaphorase (final con-
centrations: 2 mM lactate, 6.25 uM resazurin, 0.4 U/mL dia-
phorase) in assay buffer is added to all wells and the mixtures
incubated for 30 min at room temperature. Stop solution (2
ul,, components: assay buffer and 25 mM oxamate) is added
to each well and the fluoresecence intensity increase (FLINT)
measured at 590 nm on a ViewLux®imager.
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Cell-Based Assay

[1002] A 384 well plate is stamped with DMSO solutions
of test compounds and DMSO only controls. Frozen U20S
cells are thawed in assay medium (DMEM/F12 (HAM’s) 1:1
with L-glutamine with 15 mM Hepes/1% FBS without phe-
nol red). The cell suspension is centrifuged for 3 min at 1200
rpm. The supernatant is removed and the cell pellet re-sus-
pended in 5-10 mL assay medium (volume may vary). 1.5 mL
is removed from the re-suspended cell pellet and counted on
Cedex counter. The remaining cell pellet is re-suspended to
0.75x10° cells/mL in appropriate volume of assay medium.
0.75x10° cells/mL cell suspension is gently stirred to keep in
suspension. 20 uL. of 0.75x10° cells/mL cell suspension is
plated to pre-stamped compound plate except column 18
which is left blank. 20 ulL assay media is added to column 18.
Plates are centrifuged at 500 rpm for 20-30 sec, placed into
incubator and incubated overnight (18-24 hr) at 37° C. with
5% carbon dioxide.

[1003] 5uL cell medium is transferred from cell compound
plate to Greiner low volume black 384 plate using a Cybio
CyBi®-Well 384-Channel Pipettor. The plate is centrifuged
for 30 sec at 500 rpm. 5 ulL of 2x enzyme mix (components:
1 mM thiamine pyrophosphate, 2 U/mlL horseradish peroxi-
dase in Tris pH 7.5, 0.08 U/mL pyruvate oxidase in HEPES
pH7.5,0.2 mM Amplex UltraRed made up in assay buffer (50
mM sodium phosphate pH 7.5 and 5 mM magnesium chlo-
ride) containing 0.01% BSA) is added into the low volume
black 384 plate containing 5 ul. cell medium. The plate is
centrifuge for 30 sec at 500 rpm (protected from light), then
incubated in the dark at room temperature for 60 min. The
plate is read on ViewLux® imager for fluorescence intensity
at excitation/emission wavelengths of 525/598, respectively.
[1004] Compounds of the invention are tested for activity
against lactate dehydrogenase A in the above assay.

[1005] The compounds of Examples 1 to 157 were tested
generally according to either the above Enzymatic Assay or
the above Cell-based Assay and in at least one set of experi-
mental runs exhibited an average pIC,,, value =5.0.

[1006] The compound of Example 60 was tested generally
according to the above lactate dehydrogenase A enzyme
assay and in at least one set of experimental runs exhibited an
average lactate dehydrogenase A pICy, value of 7.2 against
lactate dehydrogenase A.

[1007] While the preferred embodiments of the invention
are illustrated by the above, it is to be understood that the
invention is not limited to the precise instructions herein
disclosed and that the right to all modifications coming within
the scope of the following claims is reserved.

1. A compound according to Formula I:

@

RZ
RA N R3
R’ N/ R*
wherein:

R! is selected from: —COOH, —CONH,, —SO,NH,,
—CONHCH,R'°, —NHCONH,, —CONCH,thiazole
and tetrazole,
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where R'? is selected from:
—COOH,
phenyl,
phenyl substituted with from one to three substituents
independently selected from: —OH, —COOH,
—NH,, —OCH,, —SO,NH,, —NHCOCH; and
—CF,,
cyclopentyl, and
cyclopentyl substituted with from one to three substitu-
ents independently selected from: —OH, —COOH,
—NH,, —OCH,, —SO,NH,, —NHCOCH; and
—CF;;
R? is selected from: —NHphenyl and —NHpyridinyl,
where
the pyridinyl is substituted with from one to three sub-
stituents independently selected from: —COOH,
C,-Cqalkyl —F, —Cl, —Br, and —1,
the phenyl is substituted with from one to three substitu-
ents independently selected from:
C,-Cgalkyl,
T,
—(l,
—Br,
1,
—OH,
—COOH,
phenyl,
phenyl substituted with from one to three substitu-
ents independently selected from: C,-Cgalkyl,
—OCH,, —CF;, —F, —Cl, —Br and —1,
heteroaryl,
heteroaryl substituted with from one to three substitu-
ents independently selected from: C,-Cgalkyl,
—OCH,, —CF,, —F, —Cl, —Brand —I,
cycloalkyl,
cycloalkyl substituted with from one to three substitu-
ents independently selected from: C,-Cgalkyl,
—OCH,, —CF,, —F, —Cl, —Brand —I,
heterocycloalkyl,
heterocylcoalkyl substituted with from one to three
substituents  independently  selected from:
C,-Cgalkyl, —OCH;, —CF;, —F, —Cl,—Brand
1,
—B(OH),,
—NHS(0),CF,
—NHS(O),phenyl,
—NHS(0),CH,-phenyl,
—S(0),0H,
—CH,COOH,
—CO,CH,,
—CO,CH,CHs,,
—NIL,
—OCH,,
—CO,ethyl,
—NO,,
—NH,,
—NHCONH,,
—NHCOCF,,
—C=N,
—CHs;,
—CONH,, and
—CF3;
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R? is selected from:

hydrogen,

—OCH;,

—F,

—Cl,

—Br,

1,

pyrimidinyl,

pyrimidiny] substituted with from one to three substitu-
ents independently selected from: —OCH; and
—OH, and —CHj;;

R* is selected from: —F, —Cl, —Br, —I, —CH=—CH,,,
aryl, substituted aryl, heteroaryl, substituted heteroaryl,
heterocycloalkyl, and substituted heterocycloalkyl; and

R? is selected from: H, C,-C,alkyl, and —CF,;

or a salt thereof including a pharmaceutically acceptable salt
thereof;

provided the compound is not 3-{[3-(aminocarbonyl)-7-(3,5-
dimethyl-4-isoxazolyl)-6-(methyloxy)-4-quinolinyl]

amino} benzoic acid.

2. A compound of Formula (I), as described in claim 1,

wherein:

R? is selected from:
hydrogen, and
—OCH;,

or a salt thereof including a pharmaceutically acceptable
salt thereof.

3. A compound of Formula (I), as described in claim 1,

wherein:

R* is selected from: fluoro, —CH=—CH,, aryl, substituted
aryl, heteroaryl, substituted heteroaryl, heterocy-
cloalkyl, and substituted heterocycloalkyl,
where,
aryl is selected from: phenyl, naphthalene, tetrahy-

dronaphthalene and biphenyl,
heteroaryl is selected form: pyridine, pyrazole, pyrimi-
dine, isoxazole, oxazole, indiazole, indole, thienyl,
furan, pyrazin, pyridazine, imidazole, and thiazole,
heterocycloalkyl is selected from: piperazine and pyrro-
lidine;
or a salt thereof including a pharmaceutically acceptable salt
thereof.

4. A compound of claim 1 selected from:
5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-quinolinyl}amino)-3-biphenylcarboxylic

acid;
5-({3-(aminocarbonyl)-7-[2,6-bis(methyloxy)-3-pyridi-
nyl]-4-quinolinyl }amino)-1,3-benzenedicarboxylic
acid;
3-({3-(aminosulfonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-quinolinyl}amino)-5-cyclopentylbenzoic
acid;
5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-quinolinyl}amino)-1,3-benzenedicarboxylic
acid;
5-{[3-(aminocarbonyl)-7-(3,5-dimethyl-1H-pyrazol-4-
y1)-4-quinolinyl]lamino}-1,3-benzenedicarboxylic acid,
3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-quinolinyl}amino)benzoic acid,;
5-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isoxazolyl)-4-
quinolinyl]amino}-1,3-benzenedicarboxylic acid,
3-({3-(aminocarbonyl)-7-[2,6-bis(methyloxy)-3-pyridi-
nyl]-4-quinolinyl }amino)benzoic acid,;
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99
3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-1H-pyrazol-4- 3-({3-(aminocarbonyl)-7-[2-(methyloxy)-4-pyridinyl]-4-
y1)-6-(methyloxy)-4-quinolinyl Jamino }benzoic acid, quinolinyl}amino)benzoic acid,
3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-1H-pyrazol-4- 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)phenyl]-4-
y1)-4-quinolinyl]amino} benzoic acid,; quinolinyl}amino)benzoic acid,
5-{[3-({[(3-carboxyphenyl)methyl]amino } carbony1)-7- 3-{[3-(aminocarbonyl)-7-(1-methyl-1H-pyrazol-4-yl)-4-
(3,5-dimethyl-1H-pyrazol-4-y1)-4-quinolinyl]amino } - quinolinyl]amino }benzoic acid,
1,3-benzenedicarboxylic acid; 3-({7-(3,5-dimethyl-4-isoxazolyl)-3-[ ({[4-(methyloxy)
3-{[3-(aminocarbonyl)-6-(methyloxy)-7-(4-pyridinyl)-4- phenyl]methyl}amino)carbonyl]-4-quinolinyl }amino)
quinolinyl]amino }benzoic acid,; benzoic acid;
3-[({[4-[(3-carboxyphenyl)amino]-7-(3,5-dimethyl-4- 3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isoxazolyl)-4-
isoxazolyl)-3-quinolinyl]carbonyl}amino)methyl]ben- quinolinyl]amino }-4-(methyloxy)benzoic acid;
zoic acid; 3-{[3-(aminocarbonyl)-6-(methyloxy)-7-phenyl-4-quino-
3-{[3-(aminocarbonyl)-7-(1,3,5-trimethyl-1H-pyrazol-4- linyl]amino } benzoic acid;
y1)-4-quinolinyl]amino} benzoic acid,; 3-{[3-(aminocarbonyl)-7-(2-methyl-4-pyridinyl)-4-
3-({7-(3,5-dimethyl-4-isoxazolyl)-3-[ ({[3-(trifluorom- quinolinyl]amino }benzoic acid,
ethyl)phenyl]methyl}amino)carbonyl]-4- 3-{[3-(aminocarbonyl)-7-(3-hydroxyphenyl)-4-quinoli-
quinolinyl}amino)benzoic acid,; nyl]amino } benzoic acid,;
3-{[3-(aminocarbonyl)-7-(3-methyl- 1H-pyrazol-4-y1)-4- 3-({3-(aminocarbonyl)-7-[2-(1-piperazinyl)-4-pyridinyl]-
quinolinyl]amino }benzoic acid,; 4-quinolinyl }amino)benzoic acid,;
3-{[3-(aminocarbonyl)-7-(4-hydroxyphenyl)-4-quinoli- 3-{[3-(aminocarbonyl)-7-(1-methyl-1H-indazol-7-y1)-4-
nyl]amino } benzoic acid,; quinolinyl]amino }benzoic acid,
3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isoxazolyl)-4- 3-{[3-(aminocarbonyl)-7-(5-pyrimidiny1)-4-quinolinyl]
quinolinyl]amino}-5-(methyloxy)benzoic acid; amino} benzoic acid;
3-{[3-[({[3,5-bis(methyloxy)phenyl Jmethyl } amino)car- 3-({3-(aminocarbonyl)-7-[6-(aminocarbonyl)-3-pyridi-
bonyl]-7-(3,5-dimethyl-4-isoxazolyl)-4-quinolinyl] nyl]-4-quinolinyl }amino)benzoic acid,;
amino } benzoic acid; 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-1H-pyrazol-4- idinyl]-4-quinolinyl}amino)-5-[2,3-bis(methyloxy)-4-
y1)-4-quinolinyl]amino}-5-[(methyloxy)carbonyl]ben- pyridinyl]benzoic acid;
zoic acid, 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isoxazolyl)-4- idinyl]-4-quinolinyl}amino)-5-(2-furanyl)benzoic acid;
quinolinyl]amino}benzoic acid; 3-({3-(aminosulfonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
3-{[3-(aminocarbonyl)-7-(4-pyridinyl)-4-quinolinyl] idinyl]-4-quinolinyl}amino)benzoic acid,;
amino } benzoic acid; 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
3-({3-(aminocarbonyl)-7-[4-(methyloxy)phenyl]-4- idinyl]-4-quinolinyl}amino)-5-cyclopentylbenzoic
quinolinyl}amino)benzoic acid,; acid;
3-({3-(aminocarbonyl)-7-[2-(methyloxy)phenyl]-4- 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
quinolinyl}amino)benzoic acid,; idinyl]-4-quinolinyl}amino)-5-cyclohexylbenzoic acid;
3-{[3-(aminocarbonyl)-7-(2-methyl-3-pyridinyl)-4- 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
quinolinyl]amino }benzoic acid, idinyl]-4-quinolinyl}amino)-5-[2-methyl-6-(methy-
3-({3-(aminocarbonyl)-7-[2-chloro-6-(methyloxy)-3-py- loxy)-4-pyridinyl|benzoic acid;
ridinyl]-4-quinolinyl }amino)benzoic acid, 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
3-{[3-(aminocarbonyl)-7-(2,5-difluorophenyl)-4-quinoli- idinyl]-4-quinolinyl}amino)-5-(2-methylpropyl)ben-
nyl]amino } benzoic acid,; zoic acid;
3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isoxazolyl)-4- 5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
quinolinyl]amino}-5-nitrobenzoic acid, idinyl]-4-quinolinyl}amino)-3',4'-bis(methyloxy)-3-bi-
3-{[3-(aminocarbonyl)-7-(4-methyl-3-pyridiny1)-4- phenylcarboxylic acid;
quinolinyl]amino}benzoic acid; 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
3-({3-(aminocarbonyl)-7-[2-(methyloxy)-3-pyridinyl]-4- idinyl]-4-quinolinyl}amino)-5-(1,2-dimethyl-1-pro-
quinolinyl}amino)benzoic acid,; pen-1-yl)benzoic acid;
3-{[3-(aminocarbonyl)-7-phenyl-4-quinolinyl] 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
amino } benzoic acid; idinyl]-4-quinolinyl}amino)-5-(1-cyclohexen-1-yl)
3-{[3-(aminocarbonyl)-7-(1,3-0xazol-2-yl)-4-quinolinyl] benzoic acid;
amino }benzoic acid; 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
3-{[3-(aminocarbonyl)-7-(2-pyridinyl)-4-quinolinyl] idinyl]-4-quinolinyl}amino)-5-(1,2-dimethylpropyl)
amino } benzoic acid; benzoic acid;
3-amino-5-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isox- 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
azolyl)-4-quinolinylJamino } benzoic acid; idinyl]-4-quinolinyl}amino)-5-(3-furanyl)benzoic acid;
3-({3-(aminocarbonyl)-7-[3-(methyloxy)phenyl]-4- 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
quinolinyl}amino)benzoic acid; idinyl]-4-quinolinyl}amino)-5-(1-cyclopenten-1-y1)
5-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isoxazolyl)-4- benzoic acid;
quinolinyllamino}-2-hydroxybenzoic acid; 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
5-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isoxazolyl)-4- idinyl]-4-quinolinyl}amino)-5-(2-methyl-1-propen-1-

quinolinyl]amino}-2-methylbenzoic acid,; ylbenzoic acid;
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3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-quinolinyl}amino)-5-ethylbenzoic acid,;
3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-quinolinyl}amino)-5-(1-methylethyl)benzoic
acid;
3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-quinolinyl}amino)-5-(3,6-dihydro-2H-pyran-
4-yl)benzoic acid;
3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-quinolinyl}amino)-5-[2-(methyloxy)-6-(trif-
luoromethyl)-4-pyridinyl|benzoic acid;
3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-quinolinyl}amino)-5-(tetrahydro-2H-pyran-
4-yl)benzoic acid;
3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-quinolinyl}amino)-5-(4-pyridinyl)benzoic
acid;
5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-quinolinyl}amino)-4'-(1,1-dimethylethyl)-3-
biphenylcarboxylic acid;
5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-quinolinyl}amino)-4'-(trifluoromethyl)-3-bi-
phenylcarboxylic acid;
3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-quinolinyl}amino)-5-(1-methylethenyl)ben-
zoic acid;
3-({3-(aminocarbonyl)-7-[2,4,6-tris(methyloxy)-5-pyri-
midinyl]-4-quinolinyl }amino)benzoic acid,
7-12,4-bis(methyloxy)-5-pyrimidinyl]-4-[ (3-(2-furanyl)-
5-{[(trifluoromethyl)sulfonyl]amino }phenyl)amino] -
3-quinolinecarboxamide;
methyl 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl}amino)-5-{[(trifluorom-
ethyl)sulfonyl]amino } benzoate;
7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-[ (5-{[(trifluo-
romethyl)sulfonyl]amino}-3-biphenylyl)amino]-3-
quinolinecarboxamide;
3-({3-(aminocarbonyl)-7-[2,4-bis(ethyloxy)-5-pyrimidi-
nyl]-4-quinolinyl }amino)benzoic acid,;
7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-[ (3-{[(trifluo-
romethyl)sulfonyl]amino} phenyl)amino]-3-quinolin-
ecarboxamide;
7-12,4-bis(methyloxy)-5-pyrimidinyl]-4-[ (3-(3-furanyl)-
5-{[(trifluoromethyl)sulfonyl]amino }phenyl)amino] -
3-quinolinecarboxamide;
5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-quinolinyl}amino)-4'-chloro-3-biphenylcar-
boxylic acid;
5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-quinolinyl}amino)-2-(3-furanyl)benzoic acid;
3-{[3'-(aminocarbonyl)-2-(methyloxy)-3,7'-biquinolin-4'-
yl]amino }benzoic acid;
5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-quinolinyl}amino)-2-(2-furanyl)benzoic acid;
3-[(3-(aminocarbonyl)-7-{2,4-bis[ (phenylmethyl)oxy]-5-
pyrimidinyl }-4-quinolinyl)amino |benzoic acid;
4-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-quinolinyl}amino)-2-biphenylcarboxylic
acid;
5-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isoxazolyl)-4-
quinolinyl]amino}-3-biphenylcarboxylic acid,;
3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isoxazolyl)-4-
quinolinyl]amino}-5-(2-furanyl)benzoic acid,;
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3-{[3-(aminocarbonyl)-7-(2,4-dioxo-1,2,3,4-tetrahydro-
5-pyrimidinyl)-4-quinolinyl]amino } benzoic acid,;
3-{[3-(aminocarbony1)-7-(2,3-dihydroxy-4-pyridinyl)-4-
quinolinyl]amino }benzoic acid,
4-{3-(aminocarbonyl)-4-[(3-carboxyphenyl)amino]-7-
quinolinyl1}-2-pyridinecarboxylic acid,
ethyl 5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-py-
rimidinyl]-4-quinolinyl }amino)-2'-fluoro-6'-(methy-
loxy)-3-biphenylcarboxylate;
3-({3-(aminocarbonyl)-7-[4-(methyloxy)-3-pyridinyl]-4-
quinolinyl}amino)benzoic acid,
3-{[3-(aminocarbonyl)-7-(1H-pyrrolo[2,3-b]pyridin-5-
y1)-4-quinolinyl]amino} benzoic acid,;
3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isoxazolyl)-4-
quinolinyl]amino }-5-[(methyloxy)carbonyl]benzoic
acid;
ethyl 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-py-
rimidinyl]-4-quinolinyl }amino)benzoate;
3-{[3"-(aminocarbonyl)-3,7'-biquinolin-4'-y1]
amino} benzoic acid;
3-({3-(aminocarbonyl)-7-[ 5-(hydroxymethyl)-1,3-dim-
ethyl-1H-pyrazol-4-yl]-4-quinolinyl }amino)benzoic
acid;
3-({3-(aminocarbonyl)-7-[ 5-(ethyloxy)-3-methyl-1H-
pyrazol-4-yl]-4-quinolinyl }amino)benzoic acid,
3-[(3-(aminocarbonyl)-7-{2,4-bis[(1-methylethyl)oxy]-5-
pyrimidinyl}-4-quinolinyl)amino]benzoic acid;
3-{[3-(aminocarbonyl)-7-(1H-indol-3-yl)-4-quinolinyl]
amino} benzoic acid;
3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isoxazolyl)-4-
quinolinyl]amino }-5-(dihydroxyboranyl)benzoic acid;
3-({3-(aminocarbonyl)-7-[2,3-bis(methyloxy)-4-pyridi-
nyl]-4-quinolinyl }amino)benzoic acid,;
4-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isoxazolyl)-4-
quinolinyl]amino}-1,2-benzenedicarboxylic acid,
3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isoxazolyl)-4-
quinolinyl]amino }-5-chlorobenzoic acid,;
3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isoxazolyl)-4-
quinolinyl]amino }-5-(3-furanyl)benzoic acid,
3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isoxazolyl)-4-
quinolinyl]amino }-5-iodobenzoic acid;
3-({3-(aminocarbonyl)-7-[2-methyl-6-(methyloxy)-4-py-
ridinyl]-4-quinolinyl}amino)benzoic acid;
3-({3-(aminocarbonyl)-7-[ 5-(methyloxy)-3-pyridinyl]-4-
quinolinyl}amino)benzoic acid,
3-{[3-(aminocarbonyl)-7-(6-cyano-3-pyridinyl)-4-quino-
linyl]amino } benzoic acid;
3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isoxazolyl)-4-
quinolinyl]amino }-5-(trifluoromethyl)benzoic acid,
3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isoxazolyl)-4-
quinolinyl]amino }-5-hydroxybenzoic acid;
3-{[3-(aminocarbonyl)-7-(2-chloro-6-methyl-4-pyridi-
nyl)-4-quinolinyl]amino } benzoic acid,;
3-{[3-(aminocarbonyl)-7-(4-0x0-1,4-dihydro-6-
quinazolinyl)-4-quinolinyl]amino } benzoic acid,;
3-{[3-(aminocarbonyl)-7-(2-0x0-1,2-dihydro-5-pyrimidi-
nyl)-4-quinolinyl]amino } benzoic acid,
3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isoxazolyl)-4-
quinolinyl]amino }-5-bromobenzoic acid;
3-{[3-[({[4-(acetylamino)phenyl|methyl }amino)carbo-
nyl]-7-(3,5-dimethyl-4-isoxazolyl)-4-quinolinyl]
amino} benzoic acid;
ethyl  3-({3-[(aminocarbonyl)amino]-7-[2,4-bis(methy-
loxy)-5-pyrimidinyl]-4-quinolinyl }amino)benzoate;
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4-({3-[(aminocarbonyl)amino]|phenyl } amino)-7-[2,4-bis
(methyloxy)-5-pyrimidinyl]-3-quinolinecarboxamide;
methyl 3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl}amino)-5-cyanobenzoate;
methyl 5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl}amino)-2-(2-furanyl)ben-
zoate;
methyl 4-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl}amino)-2-biphenylcarboxy-
late;
3-({3-(aminocarbonyl)-7-[2,6-bis(methyloxy)-4-pyrim-
idinyl]-4-quinolinyl}amino)benzoic acid,;
3-({3-(aminocarbonyl)-7-[2-(methyloxy)-5-pyrimidinyl]-
4-quinolinyl }amino)benzoic acid,;
3-{[3-(aminocarbonyl)-7-(2-chloro-1-methyl-1H-imida-
zol-5-y1)-4-quinolinyl]amino } benzoic acid;
3-{[3-(aminocarbonyl)-7-(2-amino-5-pyrimidiny1)-4-
quinolinyl]amino }benzoic acid,
7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-({3-[(trifluoro-
acetyl)amino]phenyl}amino)-3-quinolinecarboxamide;
3-({3-(aminocarbonyl)-7-[2-(aminocarbonyl)-4-pyridi-
nyl]-4-quinolinyl }amino)benzoic acid,;
3-[(7-(3,5-dimethyl-4-isoxazolyl)-3-{[(2-hydroxycyclo-
pentyl)amino]carbonyl}-4-quinolinyl)amino]benzoic
acid;
7-12,4-bis(methyloxy)-5-pyrimidinyl]-4-[ (3-bromo-5-ni-
trophenyl)amino]-3-quinolinecarboxamide;
ethyl 3-({3-(aminocarbonyl)-7-[2-methyl-6-(methyloxy)
4-pyridinyl]-4-quinolinyl }amino)benzoate;
7-(3,5-dimethyl-4-isoxazolyl)-4-[ (3-{[(trifluoromethyl)
sulfonyl]amino }phenyl)amino]-3-quinolinecarboxam-
ide;
3-{[3-(aminocarbonyl)-7-(4-amino-2-chloro-5-pyrimidi-
nyl)-4-quinolinyl]amino } benzoic acid,;
3-({3-(aminocarbonyl)-7-[2-(methyloxy)-6-(trifluorom-
ethyl)-4-pyridinyl]-4-quinolinyl }amino)benzoic acid,
3-({3-(aminocarbonyl)-6-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-quinolinyl}amino)benzoic acid,;
5-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isoxazolyl)-4-
quinolinyl]amino}-2-chlorobenzoic acid,;
3-{[3-(aminocarbonyl)-7-(2-cyano-5-pyrimidinyl)-4-
quinolinyl]amino }benzoic acid,
3-{[3-[({[4-(aminosulfonyl)phenyl|methyl }amino)carbo
nyl]-7-(3,5-dimethyl-4-isoxazolyl)-4-quinolinyl]
amino } benzoic acid;
3-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isoxazolyl)-4-
quinolinyl]amino}benzenesulfonic acid,
3-({3-(aminocarbonyl)-7-[4-amino-2-(methyloxy)-5-py-
rimidinyl]-4-quinolinyl }amino)benzoic acid,
methyl 5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-
pyrimidinyl]-4-quinolinyl}amino)-3-biphenylcarboxy-
late;
3-{[3-(aminocarbonyl)-7-(1,2-dimethyl-1H-imidazol-5-
y1)-4-quinolinyl]amino} benzoic acid,;
5-{[3-(aminocarbonyl)-7-(3,5-dimethyl-4-isoxazolyl)-4-
quinolinyl]amino}-3-pyridinecarboxylic acid;
3-({3-(aminocarbonyl)-7-[4-(dimethylamino)-2-(methy-
loxy)-5-pyrimidinyl]-4-quinolinyl }amino)benzoic
acid;
ethyl 3-[(3-(aminocarbonyl)-7-{2,4-bis[(phenylmethyl)
oxy]-5-pyrimidiny1}-4-quinolinyl )Jamino |benzoate;
3-({2-amino-3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-
5-pyrimidinyl]-4-quinolinyl}amino)benzoic acid,
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7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-[ (3-(methyloxy)-
5-{[(trifluoromethyl)sulfonyl]amino }phenyl)amino] -
3-quinolinecarboxamide;
3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-quinolinyl}amino)-5-{[(trifluoromethyl)sul-
fonyl]amino}benzoic acid,;
3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-quinolinyl}amino)-5-(4-morpholinyl)benzoic
acid;
3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-quinolinyl}amino)-5-(4-methyl-1-piperazi-
nyl)benzoic acid;
7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-[ (3-(tetrahydro-
3-furanyl)-5-{[(trifluoromethyl)sulfonyl]
amino }phenyl)amino]-3-quinolinecarboxamide;
4-[(3-amino-5-cyclopentylphenyl)amino]-7-[ 2,4-bis(me-
thyloxy)-5-pyrimidinyl]-3-quinolinecarboxamide;
3-({3-(aminocarbonyl)-7-[2,4-bis(ethyloxy)-5-pyrimidi-
nyl]-4-quinolinyl }amino)-5-(1-cyclohexen-1-yl)ben-
zoic acid;
3-{[3-(aminosulfonyl)-7-(3,5-dimethyl-1H-pyrazol-4-
y1)-4-quinolinyl]amino} benzoic acid,;
3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-quinolinyl}amino)-5-(1-piperidinyl )benzoic
acid;
7-[2,4-bis(methyloxy)-5-pyrimidiny1]-4-({3-[(phenylsul-
fonyl)amino]phenyl}amino)-3-quinolinecarboxamide;
7-[2,4-bis(methyloxy)-5-pyrimidinyl]-4-[ (3-{[ (phenylm-
ethyl)sulfonyl]amino }phenyl)amino]-3-quinolinecar-
boxamide; and
3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-2-methyl-4-quinolinyl}amino)benzoic acid;
or a salt thereof including a pharmaceutically acceptable salt
thereof.

5. A compound of claim 1 selected from:
5-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-quinolinyl}amino)-3-biphenylcarboxylic

acid;
5-({3-(aminocarbonyl)-7-[2,6-bis(methyloxy)-3-pyridi-
nyl]-4-quinolinyl }amino)-1,3-benzenedicarboxylic
acid;
3-({3-(aminosulfonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-quinolinyl}amino)-5-cyclopentylbenzoic
acid;
3-({3-(aminosulfonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-quinolinyl}amino)benzoic acid; and
3-({3-(aminocarbonyl)-7-[2,4-bis(methyloxy)-5-pyrim-
idinyl]-4-quinolinyl}amino)-5-cyclopentylbenzoic
acid;

or a salt thereof including a pharmaceutically acceptable

salt thereof.

6. A pharmaceutical composition comprising a compound
according to claim 1 or a pharmaceutically acceptable salt
thereof and a pharmaceutically acceptable excipient.

7. A method of treating or lessening the severity of cancer
in a mammal in need thereof, which comprises administering
to such mammal a therapeutically effective amount of a com-
pound of Formula I, as described in claim 1 or a pharmaceu-
tically acceptable salt thereof.

8. The method of claim 7 wherein the mammal is a human.

9. A method of treating or lessening the severity of cancer
in a mammal in need thereof, which comprises administering
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to such mammal a therapeutically effective amount of a com-
pound of claim 4 or a pharmaceutically acceptable salt
thereof.

10. The method of claim 9 wherein the mammal is a
human.

11. The method according to claim 7 wherein said cancer is
selected from: brain (gliomas), glioblastomas, Bannayan-Zo-
nana syndrome, Cowden disease, Lhermitte-Duclos disease,
breast, colon, head and neck, kidney, lung, liver, melanoma,
ovarian, pancreatic, prostate, sarcoma and thyroid.

12. The method according to claim 9 wherein said cancer is
selected from brain (gliomas), glioblastomas, Bannayan-Zo-
nana syndrome, Cowden disease, Lhermitte-Duclos disease,
breast, colon, head and neck, kidney, lung, liver, melanoma,
ovarian, pancreatic, prostate, sarcoma and thyroid.

13. (canceled)

14. The method of inhibiting lactate dehydrogenase A
activity in a mammal in need thereof, which comprises
administering to such mammal a therapeutically effective
amount of a compound of Formula I, as described in claim 1
or a pharmaceutically acceptable salt thereof.

15. The method of claim 14 wherein the mammal is a
human.

16. A method of treating cancer in a human in need thereof,
which comprises:

administering to such human a therapeutically effective

amount of

a) a compound of Formula (), as described in claim 1 or a

pharmaceutically acceptable salt thereof; and

b) at least one anti-neoplastic agent.

17. The method of claim 16, wherein the at least one
anti-neoplastic agent is selected from the group consisting
essentially of anti-microtubule agents, platinum coordination
complexes, alkylating agents, antibiotic agents, topoi-
somerase II inhibitors, antimetabolites, topoisomerase I
inhibitors, hormones and hormonal analogues, signal trans-
duction pathway inhibitors; non-receptor tyrosine kinase
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angiogenesis inhibitors; immunotherapeutic agents; proapo-
ptotic agents; and cell cycle signaling inhibitors.

18-36. (canceled)

37. The method according to claim 7 wherein said cancer is
selected from: brain (gliomas), glioblastomas, Bannayan-Zo-
nana syndrome, Cowden disease, Lhermitte-Duclos disease,
breast, inflammatory breast cancer, Wilm’s tumor, Ewing’s
sarcoma, Rhabdomyosarcoma, ependymoma, medulloblas-
toma, colon, head and neck, kidney, lung, liver, melanoma,
ovarian, pancreatic, prostate, sarcoma, osteosarcoma, giant
cell tumor of bone, thyroid,

Lymphoblastic T cell leukemia, Chronic myelogenous leu-
kemia, Chronic lymphocytic leukemia, Hairy-cell leu-
kemia, acute lymphoblastic leukemia, acute myelog-
enous leukemia, Chronic neutrophilic leukemia, Acute
lymphoblastic T cell leukemia, Plasmacytoma, Immu-
noblastic large cell leukemia, Mantle cell leukemia,
Multiple myeloma Megakaryoblastic leukemia, mul-
tiple myeloma, acute megakaryocytic leukemia, promy-
elocytic leukemia, Erythroleukemia,

malignant lymphoma, hodgkins lymphoma, non-hodgkins
lymphoma, lymphoblastic T cell lymphoma, Burkitt’s
lymphoma, follicular lymphoma, neuroblastoma, blad-
der cancer, urothelial cancer, lung cancer, vulval cancer,
cervical cancer, endometrial cancer, renal cancer,
mesothelioma, esophageal cancer, salivary gland can-
cer, hepatocellular cancer, gastric cancer, nasopha-
rangeal cancer, buccal cancer, cancer of the mouth,
GIST (gastrointestinal stromal tumor) and testicular
cancer.

38. A process for preparing a pharmaceutical composition
containing a pharmaceutically acceptable excipient and an
effective amount of a compound of Formula (I) as described
in claim 1 or a pharmaceutically acceptable salt thereof,
which process comprises bringing the compound of Formula
(D) or a pharmaceutically acceptable salt thereof into associa-
tion with a pharmaceutically acceptable excipient.
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