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(57) ABSTRACT

The present invention provides compounds for modulating
protein kinase enzymatic activity for modulating cellular
activities such as proliferation, differentiation, programmed
cell death, migration and chemoinvasion. More specifically,
the invention provides quinazolines and quinolines which
inhibit, regulate, and/or modulate kinase receptor, particu-
larly c-Met, KDF, c-Kit, fit-3 and flt-4, signal transduction
pathways related to the changes in cellular activities as men-
tioned above, compositions which contain these compounds,
and methods of using them to treat kinase-dependent diseases
and conditions. The present invention also provides methods
for making compounds as mentioned above, and composi-
tions which contain these compounds.
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C-MET MODULATORS AND METHOD OF
USE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 11/586,751, filed on Oct. 26, 2006, which
is a continuation of U.S. patent application Ser. No. 10/573,
336, filed on Sep. 16, 2006, now abandoned, which is a
national phase application under 35 U.S.C. §371 of Interna-
tional Patent Application No. PCT/US2004/031523, filed on
Sep. 24, 2004, which claims the benefit of U.S. Provisional
Patent Application 60/506,181 filed on Sep. 26, 2003, and
which also claims the benefit of U.S. Provisional Patent
Application No. 60/535,377 filed on Jan. 9, 2004, and which
also claims the benefit of U.S. Provisional Patent Application
No. 60/577,384 filed on Jun. 4, 2004, each of which is hereby
incorporated by reference in its entirety for all purposes.

FIELD OF THE INVENTION

[0002] This invention relates to compounds for modulating
protein kinase enzymatic activity for modulating cellular
activities such as proliferation, differentiation, programmed
cell death, migration and chemoinvasion. Even more specifi-
cally, the invention relates to quinazolines and quinolines
which inhibit, regulate and/or modulate kinase receptor sig-
nal transduction pathways related to the changes in cellular
activities as mentioned above, compositions which contain
these compounds, methods of using them to treat kinase-
dependent diseases and conditions, synthesis of the com-
pounds as well as processes for formulating the compounds
for pharmaceutical purposes.

BACKGROUND OF THE INVENTION

[0003] Improvements in the specificity of agents used to
treat cancer is of considerable interest because of the thera-
peutic benefits which would be realized if the side effects
associated with the administration of these agents could be
reduced. Traditionally, dramatic improvements in the treat-
ment of cancer are associated with identification of therapeu-
tic agents acting through novel mechanisms.

[0004] Protein kinases are enzymes that catalyze the phos-
phorylation of proteins, in particular, hydroxy groups on
tyrosine, serine and threonine residues of proteins. The con-
sequences of this seemingly simple activity are staggering;
cell differentiation and proliferation; i.e., virtually all aspects
of cell life in one-way or another depend on protein kinase
activity. Furthermore, abnormal protein kinase activity has
been related to a host of disorders, ranging from relatively
non-life threatening diseases such as psoriasis to extremely
virulent diseases such as glioblastoma (brain cancer).
[0005] Protein kinases can be categorized as receptor type
or non-receptor type. Receptor-type tyrosine kinases have an
extracellular, a transmembrane, and an intracellular portion,
while non-receptor type tyrosine kinases are wholly intracel-
lular.

[0006] Receptor-type tyrosine kinases are comprised of a
large number of transmembrane receptors with diverse bio-
logical activity. In fact, about 20 different subfamilies of
receptor-type tyrosine kinases have been identified. One
tyrosine kinase subfamily, designated the HER subfamily, is
comprised of EGFR (HER1), HER2, HER3, and HERA4.
Ligands of this subfamily of receptors identified so far
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include epithelial growth factor, TGF-alpha, amphiregulin,
HB-EGF, betacellulin and heregulin. Another subfamily of
these receptor-type tyrosine kinases is the insulin subfamily,
which includes INS-R, IGF-IR, and IR-R. The PDGF sub-
family includes the PDGF-alpha and beta receptors, CSHR,
c-Kit and FLK-II. Then there is the FLK family, which is
comprised of the kinase insert domain receptor (KDR), fetal
liver kinase-1 (FLK-1), fetal liver kinase-4 (FL.LK-4) and the
fins-like tyrosine kinase-1 (fit-1). The PDGF and FLK fami-
lies are usually considered together due to the similarities of
the two groups. For a detailed discussion of the receptor-type
tyrosine kinases, see Plowman et al., DN&P 7(6): 334-339,
1994, which is hereby incorporated by reference.

[0007] The non-receptor type of tyrosine kinases is also
comprised of numerous subfamilies, including Src, Frk, Btk,
Csk, Abl, Zap70, Fes/Fps, Fak, Jak, Ack, and LIMK. Each of
these subfamilies is further sub-divided into varying recep-
tors. For example, the Src subfamily is one of the largest and
includes Sre, Yes, Fyn, Lyn, Lek, Blk, Hck, Fgr, and Yrk. The
Src subfamily of enzymes has been linked to oncogenesis. For
a more detailed discussion of the non-receptor type of
tyrosine kinases, see Bolen, Oncogene, 8:2025-2031 (1993),
which is hereby incorporated by reference.

[0008] Since protein kinases and their ligands play critical
roles in various cellular activities, deregulation of protein
kinase enzymatic activity can lead to altered cellular proper-
ties, such as uncontrolled cell growth associated with cancer.
In addition to oncological indications, altered kinase signal-
ing is implicated in numerous other pathological diseases.
These include, but are not limited to: immunological disor-
ders, cardiovascular diseases, inflammatory diseases, and
degenerative diseases. Therefore, both receptor and non-re-
ceptor protein kinases are attractive targets for small mol-
ecule drug discovery.

[0009] One particularly attractive goal for therapeutic use
of kinase modulation relates to oncological indications. For
example, modulation of protein kinase activity for the treat-
ment of cancer has been demonstrated successfully with the
FDA approval of Gleevec® (imatinib mesylate, produced by
Novartis Pharmaceutical Corporation of East Hanover, N.JI.)
for the treatment of Chronic Myeloid Leukemia (CML) and
gastrointestinal stroma cancers (GIST). Gleevec is a c-Kit
and Abl kinase inhibitor.

[0010] Modulation (particularly inhibition) of cell prolif-
eration and angiogenesis, two key cellular processes needed
for tumor growth and survival (Matter A. Drug Disc Technol
2001 6, 1005-1024), is an attractive goal for development of
small-molecule drugs. Anti-angiogenic therapy represents a
potentially important approach for the treatment of solid
tumors and other diseases associated with dysregulated vas-
cularization, including ischemic coronary artery disease, dia-
betic retinopathy, psoriasis and rheumatoid arthritis. As well,
cell antiproliferative agents are desirable to slow or stop the
growth of tumors.

[0011] One particularly attractive target for small-molecule
modulation, with respect to antiangiogenic and antiprolifera-
tive activity is c-Met. The kinase, c-Met, is the prototypic
member of a subfamily of heterodimeric receptor tyrosine
kinases (RTKs) which include Met, Ron and Sea. Expression
of c-Met occurs in a wide variety of cell types including
epithelial, endothelial and mesenchymal cells where activa-
tion of the receptor induces cell migration, invasion, prolif-
eration and other biological activities associated with “inva-
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sive cell growth.” As such, signal transduction through c-Met
receptor activation is responsible for many of the character-
istics of tumor cells.

[0012] The endogenous ligand for c-Met is the hepatocyte
growth factor (HGF), a potent inducer of angiogenesis, also
known as “scatter factor” (SF). Binding of HGF to c-Met
induces activation of the receptor via autophosphorylation
resulting in an increase of receptor dependent signaling,
which promotes cell growth and invasion. Anti-HGF antibod-
ies or HGF antagonists have been shown to inhibit tumor
metastasis in vivo (See: Maulik et al Cytokine & Growth
Factor Reviews 2002 13, 41-59).

[0013] Tumor growth progression requires the recruitment
of' new blood vessels into the tumor from preexisting vessels
as well as invasion, adhesion and proliferation of malignant
cells. Accordingly, c-Met overexpression has been demon-
strated on a wide variety of tumor types including breast,
colon, renal, lung, squamous cell myeloid leukemia, heman-
giomas, melanomas, astrocytomas, and glioblastomas. Addi-
tionally activating mutations in the kinase domain of c-Met
have been identified in hereditary and sporadic renal papil-
loma and squamous cell carcinoma. (See: Maulik et al Cytok-
ine & growth Factor reviews 2002 13, 41-59; Longati et al
Curr Drug Targets 2001, 2, 41-55; Funakoshi et al Clinica
Chimica Acta 2003 1-23). Thus modulation of c-Met is desir-
able as a means to treat cancer and cancer-related disease.
[0014] The Eph receptors comprise the largest family of
receptor tyrosine kinases and are divided into two groups,
EphA and EphB, based on their sequence homology. The
ligands for the Eph receptors are ephrin, which are membrane
anchored. Ephrin A ligands bind preferentially to EphA
receptors whilst ephrin B ligands bind to EphB receptors.
Binding of ephrin to Eph receptors causes receptor autophos-
phorylation and typically requires a cell-cell interaction since
both receptor and ligand are membrane bound.

[0015] Overexpression of Eph receptors has been linked to
increased cell proliferation in a variety of tumors (Zhou R
1998 Pharmacol Ther. 77, 151-181; Kiyokawa E, Takai S,
Tanaka M et al 1994 Cancer Res 54, 3645-3650; Takai N
Miyazaki T, Fujisawa K, Nasu K and Miyakawa. 2001 Oncol-
ogy reports 8, 567-573). The family of Eph receptor tyrosine
kinases and their ephrin ligands play important roles in a
variety of processes during embryonic development and also
in pathological angiogenesis and potentially metastasis.
Therefore modulation of Eph receptor kinase activity should
provide means to treat or prevent disease states associated
with abnormal cell proliferation such as those described
above.

[0016] Inhibition of EGF, VEGF and ephrin signal trans-
duction will prevent cell proliferation and angiogenesis, two
key cellular processes needed for tumor growth and survival
(Matter A. Drug Disc. Technol. 2001 6, 1005-1024). EGF and
VEGF receptors are previously described targets for small
molecule inhibition. KDR and fIt-4 are both VEGF receptors.
[0017] One particularly attractive target for small-molecule
modulation is ¢-Kit. The proto-oncogene c-Kit was first iden-
tified as the oncogenic component of the acutely transforming
Hardy-Zuckerman 4-feline sarcoma virus (Besmer et al
Nature 1986 320:415-421). c-Kit (also called stem cell factor
receptor or steel factor receptor) is a type 3 receptor tyrosine
kinase (RTK) belonging to the platelet-derived growth factor
receptor subfamily. c-Kit binds the ligand stein cell factor
(SCF), and triggers its multiple signal transduction pathways
including Src family kinases, phosphatidyl-inositol 3 kinase,
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the Ras-Raf-Map kinase cascade, and phospholipase C
(Broudy et al Blood 1999 94: 1979-1986; Lennartsson et al
Oncogene 1999 18: 5546-5553; Timokhina et al EMBO 1J.
1998 17; 6250-6262; Chian et al Blood 2001 98(5)1365-
1373; Blume-Jensen et al Curr Biol 1998 8:779-782; Kissel et
al EMBO J. 2000 19:1312-1326; Lennartsson et al. Oncogene
1999 18: 5546-5553; Sue et al Blood, 199892:1242-1149;
Lev et al EMBO J. 1991 10:647-654). c-Kit is required for
normal hematopoiesis, melanonogenesis, and gametogen-
esis. c-Kitis expressed in mast cells, immature myeloid cells,
melanocytes, epithelial breast cells and the interstitial cells of
Cajal (ICC). In mast cells, it is required not only for the
differentiation, maturation, chemotaxis, and haptotaxis but
also for the promotion of survival and proliferation.

[0018] Mutations in c-Kit have been implicated in human
disease. Mutations in the juxtamembrane domain are found in
many human gastrointestinal stromal tumors, and mutations
in the kinase domain are found in mastocytosis, germ cell
tumors, acute myeloid leukemia (AML), NK lymphoma, and
other hematologic disorders (Hirota et al Science 1998 279:
577-580; Singer et al J Clin Oncol 2002 203898-3905; Lon-
gley et al Proc Natl Aca Sci USA 1999: 1609-1614; Tian et al
Am J Pathol 1999 154: 1643-1647; Beghini et al Blood 2000
95:726-727; Hongyo et al Cancer Res 2000 60:2345-2347).
These mutations result in ligand-independent tyrosine kinase
activity, autophosphorylation of c-Kit, uncontrolled cell pro-
liferation, and stimulation of downstream signaling path-
ways. Overexpression of ¢-Kit and c-Kit ligand have also
been described in other tumors including small-cell lung can-
cer, neuroblastomas, gynecological tumors, and colon carci-
noma, which might result in autocrine or paracrine c-Kit
activation.

[0019] The overexpression of c-Kit has also been impli-
cated in the development of neoplasia associated with neu-
rofibromatosis type 1 (NF1). Mutations in the tumor suppres-
sor gene NF1 lead to a deficiency in neurofibromin, a
GTPase-activating protein for Ras. This deficiency results in
abnormal proliferation of Schwann cells in the peripheral
nervous system, and predisposes affected individuals to
peripheral nerve sheath tumors (neurofibromas), astrocyto-
mas (optic pathway gliomas), learning disabilities, seizures,
strokes, macrocephaly, vascular abnormalities, and juvenile
myelomonocytic leukemia (Lynch & Gutmann Neurol Clin
2002 20:841-865). Genetic experiments in mice demonstrate
that haploinsufficiency at NF1 partially rescues some of the
phenotypes associated with mutations in the gene for ¢-Kit,
indicating that these genes function along a common devel-
opmental pathway (Ingram, et al. J. Exp Med 2000 191:181-
187). Also, c-Kit is expressed in schwannoma cells from NF1
patients, but not in normal schwann cells (Ryan et al. J Neu-
rosci Res 1994 37:415-432). These data indicate that elevated
c-Kit expression and sensitivity to stem cell factor may play
important roles in the development of proliferative disorders
associated with NF-1. Therefore, c-Kit inhibitors may be
effective chemotherapeutic agents for treating patients with
NEF-1.

[0020] GISTs are the most common mesenchymal tumors
of'the gastrointestinal tract, and they are generally resistant to
chemotherapy and radiation therapy. However, recent results
with the c-Kit/BCR-Ab] inhibitor STI571 indicate that tar-
geting c-Kit may be an effective therapeutic strategy for this
disease (Eisenberg & Mehren Expert Opin Pharmacother
2003 4:869-874). Malignant mast cell disease often suggests
an extremely poor prognosis, and no reliable effective che-
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motherapeutic agents have been identified (Marone et al Leuk
Res 2001 25:583-594). Systemic mast cell disorders have
been treated with interferon-alpha, although the effectiveness
of this therapy has been variable (Lehmann & Lammle Ann
Hematol 1999 78:483-484; Butterfield Br J Deiniatol 1998
138: 489-495). Therefore, activated c-Kit might serve as a
therapeutic target in GISTs and mast cell disease, as well as
other disorders associated with activated c-Kit.

[0021] F1t-3 is normally expressed on hematopoietic pro-
genitor cells and a subset of mature myeloid and lymphoid
cells, where it modulates cell survival and proliferation. Flt-3
is constitutively activated via mutation, either in the jux-
tamembrane region or in the activation loop of the kinase
domain, in a large proportion of patients with AML (Reilly
Leuk Lymphoma 2003 44: 1-7). Also, mutations in flt-3 are
significantly correlated with poor prognosis in AML patients
(Sawyers Cancer Cell 2002 1: 413-415).

[0022] Accordingly, the identification of small-molecule
compounds that specifically inhibit, regulate and/or modulate
the signal transduction of kinases, particularly including
c-Met, KDR, ¢-Kit, fit-3, and flt-4, is desirable as a means to
treat or prevent disease states associated with abnormal cell
proliferation and angiogenesis, and is an object of this inven-
tion.

[0023] Quinolines and quinazolines bearing substitution,
for example at the two, four, six and seven positions of their
fused ring system have been shown to be particularly attrac-
tive targets for kinase inhibition by a number of groups.
Conventional quinoline and quinazoline kinase inhibitors
typically have fairly simple substitution about the quinoline
or quinazoline fused ten-membered ring system, but recently
more complex molecules are being disclosed. For example,
we have previously disclosed, in U.S. provisional patent
applications 60/506,181 and 60/535,377 which are both
incorporated by reference herein in their entirety for all pur-
poses, that certain quinolines and quinazolines are particu-
larly well suited as kinase modulators, more particularly
inhibitors of for example c-Met, KDR, c-Kit, flt-3, and fit-4.
These molecules in some cases are particularly complex and
although they can be made via conventional methods, more
efficient routes are desirable, especially in a pharmaceutical
setting.

[0024] International patent application publication no. WO
01/21597 discloses substituted quinazolines linked, via a het-
eroatom, to an optionally substituted aromatic ring contain-
ing at least one nitrogen atom. WO 01/21597 states that the
disclosed compounds inhibit aurora 2 kinase and are useful in
the treatment of proliferative disease such as cancer.

[0025] U.S. patent applicaiton publication no. US 2004/
0242603 discloses substituted quinolines and quinazolines
linked, via a heteroatom, to a substituted phenylene. US 2004/
0242603 states that the disclosed compounds have autophos-
phorylation inhibitory activity and antitumor activity.

[0026] International patent application publication no. WO
2005/005389 discloses bivalent malonamide derivatives,
including derivatives in which substituted aryl substituents
are bonded directly to the nitrogen atoms on either side of the
malonamide moiety. WO 2005/005389 states that the dis-
closed compounds are inhibitors of raf kinase.

[0027] Conventional methods of making quinolines and
quinazolines with the aforementioned substitution patterns
usually involve linear construction of a quinoline or quinazo-
line template upon which relatively simple substitutions are
appended. With the advent of more complex substitution
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about such quinolines and quinazolines (vide supra), for
example side chains containing cyclic and bicyclic systems
with multiple functional groups, conventional methods of
synthesis become problematic due to the linear or serial reac-
tions used. Indeed, as such molecules become more complex
and the utility of such complex groups is realized, the quino-
line and quinazoline ring system becomes more of a sub-
structure than a main structure of such inhibitors. Thus it is
desirable to find more efficient methods of synthesis, particu-
larly convergent syntheses which are an object of this inven-
tion.

SUMMARY OF THE INVENTION

[0028] In one aspect, the present invention provides com-
pounds for modulating kinase activity and methods of treat-
ing diseases mediated by kinase activity utilizing the com-
pounds and pharmaceutical compositions thereof. Diseases
mediated by kinase activity include, but are not limited to,
diseases characterized in part by migration, invasion, prolif-
eration and other biological activities associated with inva-
sive cell growth. In particular to this invention is modulation,
even more particularly inhibition, of c-Met, KDR, c-Kit, fit-3,
and fit-4.

[0029] Inanother aspect, the invention provides methods of
screening for modulators of c-Met, KDR, c-Kit, fit-3, and
fit-4 activity. The methods comprise combining a composi-
tion of the invention, akinase, e.g. c-Met, KDR, c-Kit, flt-3, or
fit-4, and at least one candidate agent and determining the
effect of the candidate agent on the c-Met, KDR, c¢-Kit, fit-3,
or flt-4, activity.

[0030] In yet another aspect, the invention also provides
pharmaceutical kits comprising one or more containers filled
with one or more of the ingredients of pharmaceutical com-
pounds and/or compositions of the present invention, includ-
ing, one or more kinase, e.g. c-Met, KDR, c-Kit, flt-3, or fit-4,
enzyme activity modulators as described herein. Such kits
can also include, for example, other compounds and/or com-
positions (e.g., diluents, permeation enhancers, lubricants,
and the like), a device(s) for administering the compounds
and/or compositions, and written instructions in a form pre-
scribed by a governmental agency regulating the manufac-
ture, use or sale of pharmaceuticals or biological products,
which instructions can also reflects approval by the agency of
manufacture, use or sale for human administration.

[0031] Inanotheraspect,the invention also provides a diag-
nostic agent comprising a compound of the invention and,
optionally, pharmaceutically acceptable adjuvants and
excipients.

[0032] Instill yet another aspect, the present invention pro-
vides processes for making compounds, and pharmaceutical
compositions thereof, for modulating kinase activity and
treating diseases mediated by kinase activity. In particular to
this invention are methods for making quinolines and
quinazolines used for modulation of kinase activity, even
more particularly inhibition of kinase activity, and yet even
more particularly inhibition of c-Met, KDR, ¢-Kit, fit-3, and
fit-4.

[0033] These and other features and advantages of the
present invention will be described in more detail below with
reference to the associated drawings.

DETAILED DESCRIPTION OF THE INVENTION

[0034] The compositions of the invention are used to treat
diseases associated with abnormal and or unregulated cellular
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activities. Disease states which can be treated by the methods
and compositions provided herein include, but are not limited
to, cancer (further discussed below), immunological disor-
ders such as rheumatoid arthritis, graft-host diseases, mul-
tiple sclerosis, psoriasis; cardiovascular diseases such as arth-
erosclerosis, myocardioinfarction, ischemia, stroke and
restenosis; other inflammatory and degenerative diseases
such as interbowel diseases, osteoarthritus, macular degen-
eration, diabetic retinopathy.

[0035] Itis appreciated that in some cases the cells may not
be in a hyper- or hypo-proliferative and/or migratory state
(abnormal state) and still require treatment. For example,
during wound healing, the cells may be proliferating “nor-
mally”, but proliferation and migration enhancement may be
desired. Alternatively, reduction in “normal” cell prolifera-
tion and/or migration rate may be desired.

[0036] Thus, in one aspect the present invention comprises
a compound for modulating kinase activity according to For-
mula I,

Ar

77

Rio | x X!
D_

Ll A

s

or a pharmaceutically acceptable salt, hydrate, or prodrug
thereof, wherein,

R! is selected from —H, halogen, —OR?, —NO,, —NH,,
—NR?R*, and optionally substituted lower alkyl;
Al is selected from —=N—, —=C(H)—, and =C(CN)—;
Z is selected from —S(0),.,—, —O—, and —NR°—
Ar is either a group of formula II, or of formula III,
I
A? #
)\/ )
(Rz)q
11T
®R2),
\/ N
[
A
wherein,
R? is selected from —H, halogen, trihalomethyl, —CN,
—NO,, —NH,, —OR? —NR’R* —S(0),.R>
—SO,NR’R?, —CO,R?*, —C(O)NR’R?, —N(R*)SO,R>,
—N(R?*C(O)R?*, —N(R*)CO,R?, —C(O)R?, and optionally
substituted lower alkyl;
qis 0 to 4;
G is a group —B-L-T, wherein
[0037] B is selected from absent, —N(R?)—,
—N(SO,R'?)—, —0—, —S(0)g.—, and
—C(=0)—
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[0038] L is selected from absent, —C(=S)N(R'*)—
—C(=NR'")NR'"*)—, —SO,NR?)— —SO,—,
—C(=0O)NR"”)—,—NR")—, —C(=0)C, ,alkyIN
R')—, —NR)C,,alkylC(=0)—, —C(=0)C,.

2alkylC(=0)NR"'?*)—, —C,_,alkylene-, —C(=0)C,,.
1alkylC(=0)OR>— —C(=NR'"C,, alkylC
F0)— —C(=0)—, —C(=0)Cy,, alkyl C(=0)—,
and an optionally substituted four to six-membered het-
erocyclyl containing between one and three annular het-
eroatoms including at least one nitrogen; and

[0039] T is selected from —H, —R!?, —C,_alkyl,
—Co_qalkylQ, —OC_salkylQ, —Co_4alkylOQ,
—NR™)C,4alkylQ, —S0,C,_jalkylQ, —C(=0)C,.

aalkylQ, —C,_,alkyIN(R**)Q, and —C(=O)N(R**)C,_
salkylQ, wherein each of the aforementioned C,,_,allylis
optionally substituted;
1 is selected from —S(0),_,—, —O—, and —NR">—
R?is —Hor R*

[0040] R* is selected from optionally substituted lower
alkyl, optionally substituted aryl, optionally substituted lower
arylalkyl, optionally substituted heterocyclyl, and optionally
substituted lower heterocyclylalkyl; or

R? and R*, when taken together with a common nitrogen to
which they are attached, form an optionally substituted five-
to seven-membered heterocyclyl, said optionally substituted
five- to seven-membered heterocyclyl optionally containing
at least one additional annular heteroatom selected from N, O,
S, and P;

A? and A® are each independently selected from —N—,
R’ is —H or optionally substituted lower alkyl;

D is selected from —O—, —S(0O),.,—, and —NR'*—;

R*" is either R?, or according to formula IV;

v
1 \/ ™~
& (X3)n (X p
X

wherein X', X?, and optionally X°, represent the atoms of a
saturated bridged ring system, said saturated bridged ring
system comprising up to four annular heteroatoms repre-
sented by any of X', X2, and X>; wherein,

[0041] each X' is independently selected from —C(RS)
R™—, —0O—, —S(0)y,—, and —NR®*—;
[0042] each X7 is independently an optionally substi-

tuted bridgehead methine or a bridgehead nitrogen;

[0043] each X? is independently selected from —C(R®)
R7—, —0—, —S(0),.,— and —NR®*—;
Y is either:
[0044] an optionally substituted lower alkylene linker,

between D and either 1) any annular atom of the satu-
rated bridged ring system, except X*> when X* is a
bridgehead nitrogen, or 2) any heteroatom, represented
by any of R® or R”; provided there are at least two carbon
atoms between D and any annular heteroatom of the
saturated bridged ring system or any heteroatom repre-
sented by any of R® or R7;

[0045] orY is absent, when Y is absent, said saturated
bridged ring system, is directly attached to D via an
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annular carbon of said saturated bridged ring system,
unless D is —SO,—, in which case said saturated
bridged ring system, is directly attached to D via an any
annular atom of said saturated bridged ring system;
m and p are each independently 1-4;
nis 0-2, when n=0, then there is a single bond between the two
bridgehead X*’s;
R® and R” are each independently selected from —H, halo-
gen, trihalomethyl, —CN, —NH,, —NO, —OR?
—NR?R*, —S(0),_,R*, —SO,NR*R*, —CO,R?, —C(0)
NR’R?, —NR*SO,RY, —NR>)CO)R?>, —NCO,R>,
—C(O)R?, optionally substituted lower alkyl, optionally sub-
stituted aryl, optionally substituted lower arylalkyl, option-
ally substituted heterocyclyl, optionally substituted lower
heterocyclylalkyl, and a bond to either Y or D; or
R® and R, when taken together are oxo; or
R® and R’, when taken together with a common carbon to
which they are attached, form a optionally substituted three-
to seven-membered spirocyclyl, said optionally substituted
three- to seven-membered spirocyclyl optionally containing
at least one additional annular heteroatom selected from N, O,
S, and P;
R%is selected from —R?)Y, —SO,NR>R*,—CO,R*, —C(0)
NR®R?, —SO,R* and —C(O)R?;
R'? is selected from —H, —C(=O)R?, —C(—0)OR?,
—C(=0)SR?,—SO,R*, —C(=0)N(R*)R?, and optionally
substituted lower alkyl,
two R'?, together with the atom or atoms to which they are
attached, can combine to form a heteroalicyclic optionally
substituted with between one and four of R®°, said heteroali-
cyclic can have up to four annular heteroatoms, and said
heteroalicyclic can have an aryl or heteroaryl fused thereto, in
which case said aryl or heteroaryl is optionally substituted
with an additional one to four of R%;
R'*is selected from —H, —NO,, —NH,, —N([R?*)R*,—CN,
—OR?, optionally substituted lower allyl, optionally substi-
tuted heteroalicyclylallyl, optionally substituted aryl, option-
ally substituted arylalkyl and optionally substituted heteroali-
cyclic;
R'? is a group -M*-M?, wherein M" is selected from absent,
—C(=S)NR")—, —C(=NR"N(R"®)—, —SO,N
(R?)—, —80,—, —C(=0O)NR"*)—, —C(=0)C(=O0)N
(R*)—, —C, alkylene-, —C(=0)—, and an optionally
substituted four to six-membered heterocyclyl annular con-
taining between one and three heteroatoms including at least
one nitrogen; and M? is selected from —H, —C,_sallyl,
alkoxy, —C(—=0)C,alkylQ, —C,alkylQ, —OC,.
aalkylQ-, —N(R')C,_alkylQ-, and —C(=O)N(R'*)C,.
4allylQ; and
Q is a five- to ten-membered ring system, optionally substi-
tuted with between zero and four of R?°;
R*° is selected from —H, halogen, trihalomethyl, —CN,
—NO,, —NH, —OR?> —NRR* —SO),.,R>
—SO,NR’R?, —CO,R?, —C(O)NR’R?, —N(R*)SO,R?,
—N(R?*C(O)R?*, —N(R*)CO,R? —C(O)R?, and optionally
substituted lower alkyl;
R% is selected from —H, halogen, trihalomethyl, —CN,
—NO,, —NH, —OR?> —NRR* —SO),.,R>
—SO,NR’R?, —CO,R?, —C(O)NR’R?, —N(R*)SO,R?,
—NR*C(O)R?, —N(R>CO,R?>, —C(O)R?, optionally
substituted lower allyl, optionally substituted aryl, optionally
substituted heteroarylalkyl, and optionally substituted aryla-
1lyl;
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two of R®°, when attached to a non-aromatic carbon, can be
oxo; with the proviso, only when Ar is according to formula
I1,ifY isa C,_ alkylene; Z is —NH— or —N(CH,)}—; R' is
a C,_salkyl optionally substituted in the 2-position by —OH
or a C,_jalkoxy group; R? is —H or halogen; n=0; and the
atoms, X', of one bridge of the saturated bridged ring system,
when combined with both bridgehead atoms, X, of the satu-
rated bridged ring system, represent:

[0046] 1) either a pyrrolidine or a piperidine, and any
atom, X' or X?, of either of said pyrrolidine or said
piperidine is attached to Y, then the other bridge of said
saturated bridged ring system cannot be any one of

—0C(0)CH,—,  —CH,0C(0)—,  —0C(0)
CH,CH,—, —CH,0C(O)CH,—, —CH,CH,0C
(0)—, = —OC(O)CH,NH—, = —OC(0)CH,N(C,.

salkyl)-, and —OC(O)CH,O—; or
[0047] 2) either a piperazine or a 4-(C,_,alkyl)-pipera-
zine, and any atom, X* or X?, of either of said piperazine
or said 4-(C,_,alkyl)-piperazine is attached to Y, then the
other bridge of said saturated bridged ring system, only
when attached via the 2- and the 3-position of either of
said piperazine or said 4-(C,_,alkyl)-piperazine, cannot
be one of —CH,0C(O)CH,—, —CH,CH,0C(O)—,
and either of the two aforementioned bridges optionally
substituted by one or two C, ,allyl groups; or
[0048] 3) a piperazine, and any atom, X' or X>, of said
piperazine is attached to Y, then the other bridge of said
saturated bridged ring system, only when attached via
the 3- and the 4-position of said piperazine, cannot be
one of —C(O)OCH,CH,—, —CH,OC(O)CH,—, and
either of the two aforementioned bridges optionally sub-
stituted by one or two C,_,alkyl groups, and only when
either of the two aforementioned bridges are attached to
the 3-position of said piperazine via their left-hand end
as depicted above; or
[0049] 4) a 2-oxomorpholine, said 2-oxomorpholine
attached to Y via its 4-position, then the other bridge of
said saturated bridged ring system, only when attached
via the 5- and the 6-position of said 2-oxomorpholine,
cannot be one of —(CH,);—, —CH,WCH,—,
—CH,WCH,CH,—, and —CH,CH,WCH,—,
wherein W is —O—, —S(0),_,—, —NH—, or—N(C,
salkyl)- wherein g is 2, 3, or 4;
and with the proviso that when Z is —O—, Ar is according to
formula II, and the portion of G directly attached to Ar is
selected from:

Y XYY
X//O\/U\f \f§\)kf

e}

YS\)kf Y
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-continued
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ey ey

then R>° must be of formula IV;

and with the proviso that when Ar is phenylene or substituted
phenylene, Z is —S(O), ,— or

—O—, then the portion of G directly attached to Ar cannot
contain

R70 R70

when R7° is selected from —H, C,_,alkyl, and C,_jalkoxyl.
[0050] Inone example, the compound is according to For-
mula I, wherein Z is either —O— or —NR>—

[0051] In another example, the compound is according to
Formula I, wherein Z is either —O— or —NR®>— and G is
selected from the following:

Rl3 Rl3 Rl3 Rl3
N N Q N IL 03
AN N_ O

)2 02
N N Q N N 03
YT Yy Y
(@] (@] (@]
13
02 Il{
YN Q YNTE Q
| N\}—é/)o-z
RI3 R13
| |
YNYN Q YNYN 2
E\}—(-/)o-z ! / Jo2
N
R13
|
Q
YN\“/V\er
NV/V

Rl3 Rl3 Rl3

|
Y//\\ “C//\\
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wherein Q, R*°, and R'? are as defined above; each E is
selected from —O—, —N(R?)—, —CH,—, and —S(O),,.
2—; M is selected from —O—, —N(R"*)—, —CH,—, and
—C(=0)NR"'?)—; each V is independently either —=N— or
—C(H)—; each methylene in any of the above formulae is
independently optionally substituted with R*°; and R*® is
selected from halogen, trihalomethyl, —CN,—NO,, —NH,,
—OR?, —NR’R*, —S8(0),.,R*>, —SO,NR’R?, —CO,R>,
—C(O)NR?R?, —N(R*SO,R?, —N(R*C(O)R?, —N(R>)
CO,R?, —C(O)R?, optionally substituted aryl, optionally
substituted arylalkyl, heteroarylalkyl, and optionally substi-
tuted lower alkyl; two of R**, together with the carbon or
carbons to which they are attached, can combine to form a
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three- to seven-membered alicyclic or heteroalicyclic, two of
R on a single carbon can be oxo.

[0052] In another example, the compound is according to
the preceding paragraph, wherein Ar is according to one of
formula Ila, IIb, and I1la.

Ila

IIb

IIIa

R)y3

[0053] In another example, the compound is according to
the preceding paragraph, wherein D is —O— and R is
—OR?.

[0054] In another example, the compound is according to
the preceding paragraph, wherein —O—R>° and R" are inter-
changeably located at the 6-position and 7-position of the
quinazoline or quinoline according to formula I.

[0055] In another example, the compound is according to
the preceding paragraph, wherein R! is —OH or —OC,
alkyl.

[0056] In another example, the compound is according to
the preceding paragraph, wherein A' is =N— or =C(H)—.
[0057] In another example, the compound is according to
the preceding paragraph, wherein G is selected from:

RS o]
N
el TmQ
fo) Rl3
Rl3 Rl3
| |
N N
Y YO
Rl3 © Rl3
| |
N N Q
't v
. 0 o
|
N
’\{ 12 E/%Q
0
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wherein Q, R*°, R*?, E, and R®° are as defined above; each
methylene in any of the above formulae, other than those in a
depicted ring, is independently optionally substituted with
R?*; and R** is selected from halogen, trihalomethyl, oxo,
—CN, —NO,, —NH,, —OR?, —NR’R* —S(0),.R?,
—SO,NR’R?, —CO,R?*, —C(O)NR’R?, —N(R*)SO,R>,
—NR*»C(O)R?, —N(R?>CO,R?>, —C(O)R?, optionally
substituted aryl, optionally substituted arylalkyl, heteroary-
lalkyl, and optionally substituted lower alkyl; two of R,
together with the carbon or carbons to which they are
attached, can combine to form a three- to seven-membered
alicyclic or heteroalicyclic.
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[0058] In another example, the compound is according to
the preceding paragraph, wherein Q is selected from:

= (R2%),. e
X A0
\_/ N

=\ (R¥3

7

wherein R?° is defined as above, and P is a five- to seven-
membered ring, including the two shared carbons of the aro-
matic ring to which P is fused, P optionally containing
between one and three heteroatoms.

[0059] In another example, the compound is according to
the preceding paragraph, wherein Ar is according to formula
IIa, and G is selected from:

0
A
i
0
0
% (R%%)4
A XN
¢ K/KE
0-2

R4

X

Zm
Z

o
\

e
/

)

el N

R0
O
H
13
—KN N/R
J
o R13

wherein Q,R*°,R*?,E, and R are as defined above, and each
methylene in any of the above formulae, other than those in a
depicted ring, is independently optionally substituted with
R?®; and R*” is selected from halogen, trihalomethyl, oxo,
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—CN, —NO,, —NH,, —OR?, —NR’R*, —S(0),_,R>,
—SO,NR’R?, —CO,R?, —C(O)NR’R?, —N(R*)SO,R?,
—NR*>C(O)R?, —N(R>)CO,R?>, —C(O)R?, optionally
substituted aryl, optionally substituted arylalkyl, heteroary-
lalkyl, and optionally substituted lower alkyl; two of R,
together with the carbon or carbons to which they are
attached, can combine to faun a three- to seven-membered
alicyclic or heteroalicyclic.

[0060] Inanother example, the compound is as defined two
paragraphs above, and G is selected from:

O (@] \/\
R4
02
AN
H
i N~
W R4
(@] (@]
R)o4
Y
H
IS e
(@] (@]
— /(R60)04
\ /
S

r E
§ N~/\/J Jo2
’k W R50)0_4
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(
Rl3
§ L
Yy oy
[@] [@]

wherein Q, R?°, R*'?, E, and R% are as defined above, and each
methylene in any of the above formulae, other than those
depicted in a ring, is independently optionally substituted
with R?%; and R* is selected from halogen, trihalomethyl,
oxo, —CN, —NO,, —NH,, —OR? —NR*R*, —S(0),_,R?,
—SO,NR’R?, —CO,R?*, —C(O)NR’R?, —N(R*)SO,R>,
—NR*C(O)R?, —N(R?>CO,R?>, —C(O)R?, optionally
substituted aryl, optionally substituted arylalkyl, heteroary-
lalkyl, and optionally substituted lower alkyl; two of R,
together with the carbon or carbons to which they are
attached, can combine to faun a three- to seven-membered
alicyclic or heteroalicyclic.

[0061] In another example, the compound is according to
either of the two preceding paragraphs, wherein the methyl-
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ene between the two carbonyls of the depicted formulae is
di-substituted with either optionally substituted lower alkyl,
or an optionally substituted spirocycle.

[0062] In another example, the compound is as defined
three paragraphs above or as defined two paragraphs above,
wherein R is a heteroalicylic or a C,_salkyl-heteroalicylic.

[0063] In another example, the compound is according to
the preceding paragraph, wherein at least one of R? is halo-
gen.

[0064] Inanother example, the compound is as defined two

paragraphs above, wherein R*° is according to formula IV.
[0065] In another example, the compound is according to
the preceding paragraph, wherein the saturated bridged ring
system according to formula IV has a geometry selected from
the group consisting of [4.4.0], [4.3.0], [4.2.0], [4.1.0], [3.3.
0], [3.2.0], [3.1.0], [3.3.3], [3.3.2], [3.3.1], [3.2.2], [3.2.1],
[2.2.2],and [2.2.1].

[0066] In another example, the compound is according to
the preceding paragraph, wherein Y is selected from
—CH,CH,CH,CH,—, —CH,CH,CH,—, —CH,CH,—,
—CH,—, and absent.

[0067] In another example, the compound is according to
the preceding paragraph, wherein n is 0 and the saturated
bridged ring system according to formula IV has a geometry
selected from the group consisting of [4.4.0], [4.3.0], [4.2.0],
[4.1.0], [3.3.0], [3.2.0], and [3.1.0].

[0068] In another example, the compound is according to
the preceding paragraph, wherein said saturated bridged ring
system contains at least one annular nitrogen or at least one
annular oxygen.

[0069] In another example, the compound is according to
the preceding paragraph, wherein said saturated bridged ring
system contains —NR®*—, wherein R® is selected from —H,
optionally substituted lower alkyl, —CO,R>, —C(O)NR>R?,
—SO,R?, and —C(O)R?.

[0070] Inanother example, the compound is as defined two
paragraphs above, wherein said saturated bridged ring system
is of formula V,

s
&

wherein U* is selected from —O—, —S(0),_,—, —NR®*—,
—CR®R’—, and absent; and e is O or 1.

[0071] In another example, the compound is according to
the preceding paragraph, wherein Y is —CH,—.

[0072] In another example, the compound is according to
the preceding paragraph, wherein U* is —NR®—, wherein R®
is selected from —H, optionally substituted lower alkyl,
—CO,R?, —C(O)NR’R?, —SO,R?, and —C(O)R>.

[0073] Inanother example, the compound is as defined two
paragraphs above, wherein U* is —O—.

[0074] In another example, the compound is as defined
three paragraphs above, wherein U* is absent.

[0075] In another example, the saturated bridged ring sys-
tem is according to formula IV with a geometry selected from
the group consisting of [4.4.0], [4.3.0], [4.2.0], [4.1.0], [3.3.
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0], [3.2.0], and [3.1.0] and contains at least one annular nitro-
gen or at least one annular oxygen, wherein n is 0 and Y is
selected from —CH,CH,—, —CH,—, and absent.

[0076] In another example, the compound is according to
the preceding paragraph, wherein said saturated bridged ring
system is of formula VI,

VI
O
R9
(0]
RIO Rll
0077] wherein R, R'°, and R*! are each independentl
P y

selected from —H, and —OR'?; or

[0078] R?isselected from —H, and—OR'?, and R'° and
R, when taken together, are either an optionally sub-
stituted alkylidene or an oxo;

[0079] R'?is selected from —H, —C(O)R?, optionally
substituted lower alkylidyne, optionally substituted
lower arylalkylidyne, optionally substituted lower het-
erocyclylalkylidyne, optionally substituted lower alky-
lidene, optionally substituted lower alkylidenearyl,
optionally substituted lower alkylideneheterocyclyl,
optionally substituted lower alkyl, optionally substi-
tuted lower alkylaryl, optionally substituted aryl,
optionally substituted lower heterocyclylalkyl, and
optionally substituted heterocyclyl;

[0080] or two R'?’s, when taken together, folio 1) a cor-
responding spirocyclic ketal when said two R'*’s stem
from R' and R'?, or 2) a corresponding cyclic ketal
when said two R'*’s stem from R” and one of R'° and
R

[0081] In another example, the compound is according to
the preceding paragraph, wherein one of R'® and R*' is
—OR*'?, wherein R'? is selected from —H, —C(O)R?, and
optionally substituted lower alkyl; and R® and the other of R*°
and R'* are both —H.

[0082] In another example, the compound is according to
the preceding paragraph, wherein Y is either —CH,— or
absent.

[0083] In another example, the compound is according to
the preceding paragraph, wherein R® is an alkyl group con-
taining at least one fluorine substitution thereon.

[0084] In another example, the saturated bridged ring sys-
tem is of formula VII, wherein R® is selected from —H,
optionally substituted lower alkyl, —CO,R>, C(O)NR’R?,
—S0,R?, and —C(O)R?.

[0085] In another example, the compound is according to
the preceding paragraph, wherein Y is either —CH,— or
absent.

[0086] In another example, the compound is according to
the preceding paragraph, wherein R® is methyl or ethyl.

VI
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[0087] In another example, the saturated bridged ring sys-
tem is of formula VIII.

e <j>_2

wherein R® is selected from —H, optionally substituted lower
alkyl, —CO,R?, —C(O)NR’R?, —SO,R>, and —C(O)R>.
[0088] In another example, the compound is according to
the preceding paragraph, wherein Y is —CH,—.

[0089] In another example, the compound is according to
the preceding paragraph, wherein R® is methyl or ethyl.
[0090] In another example, the said saturated bridged ring
system is of formula IX

VII

X

wherein U? is selected from —O—, —S(0),_,—, —NR®*—,
—CR®R’—, and absent.

[0091] In another example, the compound is according to
the preceding paragraph, wherein R® of formula IX is selected
from —H and optionally substituted alkyl.

[0092] In another example, the compound is according to
the preceding paragraph, wherein U? is either —CR°R’— or
absent.

[0093] In another example, the compound is according to
the preceding paragraph, wherein U? is either —CH,— or
absent.

[0094] In another example, the compound is according to
the preceding paragraph, wherein Y is —CH,—.

[0095] In another example, the saturated bridged ring sys-
tem is according to formula X, wherein R® is selected from
—H, optionally substituted lower alkyl, —CO,R>?, C(O)
NR’R?, —SO,R?, and —C(O)R>.

[0096] In another example, the compound is according to
the preceding paragraph, wherein R® is methyl or ethyl.

[0097]
Table 1.

In another example, the compound is selected from
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TABLE 1

Entry Name

Structure

1

N-[({3-fluoro-4-[(6-
(methyloxy)-7-{[(32R,6aS)-
octahydrocyclopenta[c]pyrrol-
5-ylmethyl]oxy }quinazolin-4-
yl)oxy]phenyl}amino)
carbonothioyl]-2-
phenylacetamide

N-{[(3-fluoro-4-{[7-
({[(3aR,6aS)-2-
methyloctahydrocyclopenta[c]
pyrrol-5-yl]methyl }oxy)-6-
(methyloxy)quinazolin-4-
yl]Joxy}phenyl)amino]
carbonothioyl}-2-
phenylacetamide

N-{[@-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-3-
fluorophenyl)(methyl)amino]
carbonothioyl}-2-
phenylacetamide

1-@4-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-3-fluorophenyl)
imidazolidin-2-one

1-4-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-3-fluorophenyl)-3-
(phenylmethyl)imidazolidin-
2-one

1-@4-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-3-fluorophenyl)-3-
(phenylacetyl)imidazolidin-2-
one

\O
é Y W@NMVO
zéy@ﬁs i
H H N N NJ\N
¥
\O
/O
| AN 0 S 0
PPSUBYP
| H
o ;&}m
/o _ O%NH
\N /
- OON/\'
/% @_ ) r
_O OON/\l
/ z 2_§ (}/ N
\N /
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TABLE 1-continued
Entry Name Structure
7 ethyl [(4-{[6,7-

10

11

12

bis(methyloxy)quinolin-4-
yl]oxy}-3-fluorophenyl)
amino](oxo)acetate

N-{4-{16.7-
bis(methyloxy)quinazolin-4-
yl]amino}-3-fluorophenyl)
amino]carbonothioyl }-2-
phenylacetamide

N-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}-3-fluorophenyl)-N-
methyl-N-(2-phenylethyl)
sulfamide

N-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-3-fluorophenyl)-3-
(phenylmethyl)-1,2,4-
oxadiazol-5-amine

1-@4-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-3-fluorophenyl)
piperidin-2-one

N-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}-3-fluorophenyl)-N'-
(phenylmethyl)ethanediamide

/ )
\O
A .
@%; O
T N

~

(6]
O, O
NH HN
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TABLE 1-continued
Entry Name Structure
13 N-(4-{[6,7-

14

15

16

17

18

bis(methyloxy)quinolin-4-
yl]oxy}-3-fluorophenyl)-4-
phenyl-1,3-thiazol-2-amine

N-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}-3-fluorophenyl)-N'-
(2-phenylethyl)ethanediamide

N-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}-3-fluorophenyl)-1-
phenylmethanesulfonamide

N-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}-3-fluorophenyl)-2-
phenylethanesulfonamide

4-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-3-fluoro-N-
(phenylmethyl)
benzenesulfonamide

4-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-3-fluoro-N-methyl-N-
(phenymethyl)
benzenesulfonamide

\O
A0 .
O
AN S
| el
J 2
H
F O O
—0 >—<
O NH HN
s O
\N /
O,
_ i x>
O /S%O
O NH
O
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TABLE 1-continued

Entry Name

Structure

19 4-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-3-fluoro-N-(2-
phenylethyl)
benzenesulfonamide

20 4-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-3-fluoro-N-methyl-N-
(2-phenylethyl)
benzenesulfonamide

21 4-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-3-fluoro-N-(3-
phenylpropyl)
benzenesulfonamide

22 1-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-3-fluorophenyl)
pyrrolidin-2-one

23 4-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}phenyl
(phenylmethyl)carbamate

24 4-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}phenyl (2-
phenylethyl)carbamate

O — 0

—0 >—NH
O
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TABLE 1-continued

Entry Name

Structure

25 4-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-3-fluoro-N-methyl-N-
(3-phenylpropyl)
benzenesulfonamide

26 N-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}-3-fluorophenyl)-N'-
phenylethanediamide

27 N-{[(3-fluoro-4-{[7-{[(2-
methyloctahydrocyclopenta[c]
pyrrol-5-yl)methyl]oxy }-6-
(methyloxy)quinolin-4-
yl]Joxy}phenyl)amino]
carbonothioyl}-2-
phenylacetamide

28 N-[(Z)-[(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-3-fluorophenyl)
amino](imino)methyl]-2-
phenylacetamide

29 4-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-3-fluoro-N-[2-
(phenyloxy)ethyl]
benzenesulfonamide

30 N,N-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-3-fluorophenyl)-bis-
(3-phenylpropane-1-
sulfonamide)
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F
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TABLE 1-continued
Entry Name Structure
31 N-(4-{[6,7-

bis(methyloxy)quinolin-4-
yl]oxy}-3-fluorophenyl)-3-
phenylpropane-1-sulfonamide

32 N2-[(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-3-
fluorophenyl)sulfonyl]-N1-
phenylglycinamide

33 N-(6-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}pyridin-3-yl)-2-
phenylacetamide

34 N-{[(6-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}pyridin-3-
yl)amino]carbonothioyl }-2-
phenylacetamide

35 6-{[6,7-
bis(methyloxy)quinolin-4-
ylJoxy}-1,3-benzothiazol-2-
amine

36 6-{[6,7-
bis(methyloxy)quinolin-4-
ylJoxy}-5-fluoro-1,3-
benzothiazol-2-amine

/
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i
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O — 0 ‘—<
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o
P
N N
S SN N
H
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0
| NN | s 0
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TABLE 1-continued

Entry Name

Structure

37 N-(6-{[6,7-
bis(methyloxy)quinolin-4-
ylJoxy}-5-fluoro-1,3-
benzothiazol-2-yl)-2-
phenylacetamide

38 N-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}-3-fluorophenyl)-N'-
(2-morpholin-4-
ylethyl)ethanediamide

39  benzyl-{[4-(6,7-dimethoxy-
quinolin-4-yloxy)-3-fluoro-
phenylcarbamoy!]-methyl}-
carbamic acid tert-buty! ester

40 N1-@4-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-3-fluorophenyl)-N2-
(phenylmethyl)glycinamide

41 N2-acetyl-N1-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-3-fluorophenyl)-N2-
(phenylmethyl)glycinamide

42 N-(6-{[6,7-
bis(methyloxy)quinolin-4-
ylJoxy}-1,3-benzothiazol-2-
y1)-2-phenylacetamide

—q W
/ 3 2\N //> .
O
5 _ O NH HN—\_N/—\O
/ \_/ /

o

H
o
A .
x © 0
| n
N P N N
H
o
A .
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TABLE 1-continued

Entry Name

Structure

43

a4

45

46

47

48

benzyl-{[6-(6,7-dimethoxy-
quinolin-4-yloxy)-pyridin-3-
ylcarbamoy!]-methyl}-
carbamic acid tert-buty! ester

N1-(6-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}pyridin-3-y1)-N2-
(phenylmethyl)glycinamide

N2-acetyl-N1-(6-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}pyridin-3-y1)-N2-
(phenylmethyl)glycinamide

N-(6-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}pyridin-3-yl)-3-
phenylpropanamide

N-(6-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}pyridin-3-yl)-4-
phenylbutanamide

N1-(6-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}pyridin-3-y1)-N2-
methyl-N2-
(phenylmethyl)glycinamide

\

O N O, O
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TABLE 1-continued

Entry Name

Structure

49

50

51

52

53

54

N-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}-3-fluorophenyl)-N'-
{2-[4-(methyloxy)
phenyl]ethyl}ethanediamide

N1-@-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-3-fluorophenyl)-N2-
methyl-N2-(phenylmethyl)
glycinamide

4-[(2-amino-1,3-benzothiazol-
6-yl)oxy]-6,7-bis(methyloxy)-
1-(2-oxo-2-phenylethyl)
quinolinium

N-{(4-{16.7-
bis(methyloxy)quinolin-4-
yl]amino }phenyl)amino]
carbonothioyl}-2-
phenylacetamide

N-(6-{[6,7-
bis(methyloxy)quinolin-4-
ylJoxy}-5-fluoro-1,3-
benzothiazol-2-yl)-3-
phenylpropanamide

N-{[(6-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}-5-chloropyridin-3-
yl)amino]carbonothioyl }-2-
phenylacetamide

o
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TABLE 1-continued

Entry Name

Structure

55

56

57

58

59

60

N-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}-3-fluorophenyl)-N'-
(2,3-dihydro-1H-inden-1-
yl)ethanediamide

N-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}-3-fluorophenyl)-N'-
(2,3-dihydro-1H-inden-2-
yl)ethanediamide

N-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}-3-fluorophenyl)-N'-
(1,2,3,4-tetrahydronaphthalen-
1-yl)ethanediamide

N-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}-3-fluorophenyl)-N-
(2-phenylethyl)-N-
(phenylmethyl)sulfamide

N1-@-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-3-fluorophenyl)-N2-
(trifluoroacetyl)glycinamide

N-{[4-(6,7-dimethoxy-
quinolin-4-yloxy)-3-fluoro-
phenylcarbamoy!]-methyl}-
benzamide

F, (6] (0]
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TABLE 1-continued

Entry Name

Structure

61

62

63

64

65

66

N-(6-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}pyridin-3-y1)-N'-(4-
fluorophenyl)propanediamide

N-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}-3-fluorophenyl)-N'-
[(25)-1,2,3,4-
tetrahydronaphthalen-2-
yl]ethanediamide

N-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}-3-fluorophenyl)-N'-
[2-(4-methylphenyl)
ethyl]ethanediamide

N-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}-3-fluorophenyl)-N'-
(2-phenylpropyl)
ethanediamide

N-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}-3-fluorophenyl)-N'-
[2-(4-chlorophenyl)
ethyl]ethanediamide

N-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-3-fluorophenyl)-N,N'-
bis(phenylmethyl)sulfamide

\O
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TABLE 1-continued

Entry Name Structure

67

68

69

70

71

72

N-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-3-fluorophenyl)-N,N'-
bis(2-phenylethyl)sulfamide

F
—aQ >:

0 N
0 \S%O

/ o? \NH
\N /

ethyl [(6-{[6,7-

Cl (6] O
bis(methyloxy)quinolin-4-
yl]Joxy}-5-chloropyridin-3- —0,
yl)amino](oxo)acetate / \
O NH O —\
O N=

\_7/
N-(6-{[6,7- Cl O, O
bis(methyloxy)quinolin-4- _ > <
/ \ NH HN
N=

yl]Joxy}-5-chloropyridin-3- Q
¥])-N"-(2-phenylethyl) O
ethanediamide o
/ —_—
\
\ 7

N-(6-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}-5-chloropyridin-3-
y1)-N'-(4-fluorophenyl)

\O
O
- ol
propanediamide o F
| > ~ | | | /©/
L T L

F x N N

H H

N-(4-{[6,7-

F O O
bis(methyloxy)quinolin-4- —0 > (
yl]Joxy}-3-fluorophenyl)-N'-
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2-yl)ethanediamide fo) —
/
\
\_/

N-(4-{[6,7-
bis(methyloxy)quinolin-4-

F (@) O
—O0
yl]Joxy}-3-fluorophenyl)-N'- 5 { \
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yl)ethylJethanediamide o _ ‘\_O
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TABLE 1-continued

Entry Name

Structure

73

74

75

76

77

78

N-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}-3-fluorophenyl)-N'-
[2-(phenyloxy)
ethyl]ethanediamide

N-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}-3-fluorophenyl)-N'-
[2-hydroxy-1-
(phenylmethyl)ethylJurea

1-@4-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-3-fluorophenyl)-3-
[(4-methylphenyl)sulfonyl]-4-
(phenylmethyl)imidazolidin-
2-one

N-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}-3-fluorophenyl)-N-
methyl-N-(2-phenylethyl)
ethanediamide

N-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}-3-fluorophenyl)-N'-
{[3-(trifluoromethyl)
phenyl]methyl }ethanediamide

N-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}-3-fluorophenyl)-N'-
{2-[3-(trifluoromethyl)
phenyl]ethyl}ethanediamide
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TABLE 1-continued

Entry Name

Structure

79

80

81

82

83

84

N-(6-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}-5-chloropyridin-3-
yl)-3-ox0-4-
phenylbutanamide

N-(6-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}-5-chloropyridin-3-
y1)-2-[3-(trifluoromethyl)
phenyl]acetamide

6-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-5-fluoro-N-[2-
(phenyloxy)ethyl]-1,3-
benzothiazol-2-amine

6-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-5-fluoro-N-(2-
piperidin-1-ylethyl)-1,3-
benzothiazol-2-amine

6-{[6,7-
bis(methyloxy)quinolin-4-
ylJoxy}-5-fluoro-N-methyl-N-
(2-phenylethyl)-1,3-
benzothiazol-2-amine

6-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-5-fluoro-N-(2-
pyrrolidin-1-ylethyl)-1,3-
benzothiazol-2-amine

o
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TABLE 1-continued

Entry Name

Structure

85

86

87

88

89

90

6-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-5-fluoro-N-{[3-

(trifluoromethyl)phenyl]methyl}-

1,3-benzothiazol-2-amine

6-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-5-fluoro-N-{2-[3-
(trifluoromethyl)phenyl]ethyl}-
1,3-benzothiazol-2-amine

N-(6-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}-5-chloropyridin-3-
y1)-N'-[3-(trifluoromethyl)
phenyl]propanediamide

N-(6-{[6,7-
bis(methyloxy)quinolin-4-
ylJoxy}-5-fluoro-1,3-
benzothiazol-2-yl)-2-[3-
(trifluoromethyl)phenyl]
acetamide

N1-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-3-fluorophenyl)-N2-
{[3-(trifluoromethyl)
phenyl]methyl }glycinamide

N1-@-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-3-fluorophenyl)-N2-
(2-phenylethyl)glycinamide
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TABLE 1-continued

Entry Name

Structure

91

92

93

94

95

96

N1-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-3-fluorophenyl)-N2-
{2-[3-(trifluoromethyl)
phenyl]ethyl}glycinamide

benzyl-{[5-chloro-6-(6,7-
dimethoxy-quinolin-4-yloxy)
pyridin-3-ylcarbamoyl]-
methyl}-carbamic acid tert-
buty! ester

N1-(6-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}-5-chloropyridin-3-
y1)-N2-(phenylmethyl)
glycinamide

N-(6-{[6,7-
bis(methyloxy)quinolin-4-
ylJoxy}-5-fluoro-1,3-
benzothiazol-2-yl)-2-[3,5-
bis(trifluoromethyl)
phenyl]acetamide

N-(6-{[6,7-
bis(methyloxy)quinolin-4-
ylJoxy}-5-fluoro-1,3-
benzothiazol-2-yl)-2-[2-
chloro-5-(trifluoromethyl)
phenyl]acetamide

N-{3-fluoro-4-[(6-
(methyloxy)-7-{[(1-
methylpiperidin-4-
yl)methyl]oxy }quinolin-4-
yl)oxy]phenyl}-N"-(2-
phenylethyl)ethanediamide
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TABLE 1-continued

Entry Name

Structure

97

98

99

100

101

102

103

N-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}-3-fluorophenyl)-N'-
(1,2,3,4-
tetrahydroisoquinolin-1-
ylmethyl)ethanediamide

N-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}-3-fluorophenyl)-N'-
[(2-methyl-1,2,3,4-
tetrahydroisoquinolin-1-
yl)methyl]ethanediamide

N1-@-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-3-fluorophenyl)-N2-
methyl-N2-{[3-
(trifluoromethyl)phenyl]
methyl}glycinamide

N1-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-3-fluorophenyl)-N2-
methyl-N2-{2-[3-
(trifluoromethyl)phenyl]
ethyl}glycinamide

N1-@-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-3-fluorophenyl)-N2-
methyl-N2-(2-
phenylethyl)glycinamide

1-@4-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}-3-fluorophenyl)-4-
(phenylmethyl)imidazolidin-
2-one

N-(6-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}pyridazin-3-yl)-N'-(4-
fluorophenyl)propanediamide

O —
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TABLE 1-continued

Entry Name

Structure

104 N-(6-{[6,7-

105

106

107

108

109

110

bis(methyloxy)quinolin-4-
yl]Joxy}-5-chloropyridin-3-
y1)-N'-(2-chlorophenyl)
propanediamide

N-(6-{[6,7-
bis(methyloxy)quuiolin-4-
yl]Joxy}-5-chloropyridin-3-
y1)-N'-(3-chlorophenyl)
propanediamide

N1-(6-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}-5-chloropyridin-3-
y1)-N2-methyl-N2-
(phenylmethyl)glycinamide

N-(6-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}-5-chloropyridin-3-
y1)-N'-(4-chlorophenyl)
propanediamide

(2E)-N-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}phenyl)-2-
[(methyloxy)imino]
propanamide

(2E)-N-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}phenyl)-2-
[(ethyloxy)imino]
propanamide

(2B)-N-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}phenyl)-2-
{[(phenylmethyl)oxy]imino}
propanamide

/O

o
cl
0
|\ |\ 0 0
N/ N/N/”\)]\
i H
cl
~o
cl
|\O\©\ I I O\
N A Na N)I\/U\N ol
H H
o
0
-~ cl
Y 6
N~ N\|NJ\/N
H
o
0
-~ cl
|\O/| o o cl
AN N N)I\/”\N
H H

O,

/O

O NH N—O

_O @H _
o L

\N/

9] OH
5 OONH —0
< -0

Jul. 19,2012



US 2012/0184523 Al

29

TABLE 1-continued

Entry Name

Structure

111 N-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}phenyl)-1-
(phenylmethyl)prolinamide

112 1-(4-{[6,7-
bis(methyloxy)quinolin-4-
ylJoxy}phenyl)-3-[(4-
methylphenyl)sulfonyl]-4-
(phenylmethyl)imidazolidin-
2-one

113 1-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}phenyl)-4-
(phenylmethyl)imidazolidin-
2-one

114 N-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}phenyl)-4-
(phenylmethyl)-4,5-dihydro-
1,3-oxazol-2-amine

115 6,7-bis(methyloxy)-4-({4-[4-
(phenylmethyl)piperazin-1-
yl]phenyl Joxy)quinoline

116 1-@4-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}phenyl)-4-
(phenylmethyl)piperazin-2-one
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TABLE 1-continued

Entry Name

Structure

117 N1-@4-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}phenyl)-N2-
(phenylmethyl)alaninamide

118 N1-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}phenyl)-N2-methyl-
N2-(phenylmethyl)
alaninamide

119 N1-@4-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}phenyl)-N2-
(phenylmethyl)leucinamide

120 N1-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]Joxy}phenyl)-N2-methyl-
N2-(phenylmethyl)
leucinamide

121 N1-(4-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy}phenyl)-N2-
(phenylmethyl)valinamide

122 4-(6,7-dimethoxy-quinolin-4-
ylamino)-N-(3-pheny!-
propyl)-benzamide
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TABLE 1-continued

Entry Name Structure

123 4-benzyl-1-[4-(6,7-
dimethoxy-quinolin-4-yloxy)-

\O
phenyl]-tetrahydro-pyrimidin- o
2-one -
e}
| AN \O\ 0]
N )]\
7 N NH

124 N-{3-Fluoro-4-[6-methoxy-7- \O
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"- (0]
phenethyl-oxalamide F
O
| > \©\ I
N O
N & N
H H
HN

125 2-(Benzyl-methyl-amino)-N-

\O
[4-(6,7-dimethoxy-quinolin-4-
yloxy)-phenyl]-3-methyl- o
butyramide -
(note: Alphabetic order of
prefixes ignored while (o)
selecting parent chain) | x \O\ O
N A N )511\1 ~
H

126 N-[4-(6,7-Dimethoxy-

\O
quinolin-4-yloxy)-phenyl]-2-
phenoxyimino-propionamide o
/
O
N
_ A
H
N
o

127 2-Benzyloxyimino-N-[4-(6,7-
dimethoxy-quinolin-4-yloxy)-
phenyl]-2-phenyl-acetamide o)
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TABLE 1-continued

Entry Name Structure

128 4-[4-(4-Benzyl-piperidin-1-

129 N-[4-(6,7-Dimethoxy-

yl)-phenoxy]-6,7-dimethoxy-
quinoline

quinolin-4-yloxy)-3-fluoro-
phenyl]-N'-(2-isopropyl-

1,2,3 A-tetrahydro- F

\O
/O
e
N/ N
\O
/O
I\
N _~#

isoquinolin-1-ylmethyl)-
oxalamide (o)
e}
O
N
H
HN
@ )\
130 N-[4-(6,7-Dimethoxy- ~
quinolin-4-yloxy)-3-fluoro- 0
phenyl]-N'-(2-ethyl-1,2,3,4- o
tetrahydro-isoquinolin-1- Vv F
ylmethyl)-oxalamide
O
[ i
N A N (6]
H
HN
@i\B\IJ
131 4-(4-{3-Chloro-5-[2-(4- ~

fluoro-phenylcarbamoyl)- 0
acetylamino]-pyridin-2- o
yloxy }-6-methoxy-quinolin-7- cl
yloxymethyl)-piperidine-1-
carboxylic acid tert-butyl ester N fo) %

| e} e}
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TABLE 1-continued
Entry Name Structure
132 N-{5-Chloro-6-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-pyridin-3-
y1}-N'"-(4-fluoro-phenyl)-
malonamide
\O
O
Cl
O
| D ﬁ I I
DRYUY
N 7 \ N NH
H H
F
133 N-{5-Chloro-6-[6-methoxy-7-
(1-methyl-piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-pyridin-3-yl}-N'-(4-
fluoro-phenyl)-malonamide
phenyl) \o
O
Cl
O
| D ﬁ I |
DRSUSH
N 7 ~ N NH
| H
F

134 N-{4-[7-(3-Diethylamino-
propoxy)-6-methoxy-
quinolin-4-yloxy]-3-fluoro-
phenyl}-N-phenethyl-
oxalamide

(

F
|\O 0
N/ N O
H
HN

A
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TABLE 1-continued

Entry Name Structure

135 N-{3-Fluoro-4-[6-methoxy-7-
(3-morpholin-4-yl-propoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
phenethyl-oxalamide N

136 N-{3-Fluoro-4-[6-methoxy-7-
(3-piperidin-1-yl-propoxy)-
quinolin-4-yloxy]-phenyl}-N'"-

phenethyl-oxalamide \O
O
F
e}
D I
N N O
/ N
H
HN.
137 N-{4-[7-(2-Diethylamino-
ethoxy)-6-methoxy-quinolin-
4-yloxy]-3-fluoro-phenyl }-N"-
phenethyl-oxalamide \O
O
L |
O
A 0
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TABLE 1-continued

Entry Name Structure

\O
e}
F
ehoael
N N/ NJ\(O
H
/N

138 N-{3-Fluoro-4-[6-methoxy-7-
(1-methyl-piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-N"-methyl-N'-
phenethyl-oxalamide

139 N-{3-Fluoro-4-[6-methoxy-7-
(2-methyl-octahydro-
cyclopenta[c]pyrrol-5-
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-N'-phenethyl-

oxalamide
F
(¢]
)‘\(O
N
H
HN

140 N-{3-Fluoro-4-[6-methoxy-7-
(2-methyl-octahydro-
cyclopenta[c]pyrrol-5-
ylmethoxy)-quinazolin-4-
yloxy]-pheny!}-N'-phenethyl-
oxalamide

\O
O
F
o @ I
H H N/ NJ\(O
H
N HN
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TABLE 1-continued

Entry Name

Structure

141

142

143

144

2-(3,4-Dihydro-1H-
isoquinolin-2-yl)-N-{3-fluoro-
4-[6-methoxy-7-(1-methyl-
piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-2-
oxo-acetamide

N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-2-
0x0-2-(3-phenyl-pyrrolidin-1-
yl)-acetamide

N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-2-
0x0-2-(2-phenyl-morpholin-4-
yl)-acetamide

N-(2-Dimethylamino-2-
phenyl-ethyl)-N'-{3-fluoro-4-
[6-methoxy-7-(piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-oxalamide

~o
o)
F
|\O 0
N~ . 0
H
N
o
0
F
|\O©LO
N N A N)‘\(O
H H
N
o
o)
F
|\O@O
N N A N)kﬁo
H H

[N
oj\©

o

o)
F

B @ I

N
N = N ©
H H

HN

~

N
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TABLE 1-continued
Entry Name Structure
145 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
(2-0x0-2-phenyl-ethyl)- ~N
oxalamide 0
e}
F
O
| AN \@\ O
N O
N Z N
H H
HN.
O
146 N-[5-Chloro-6-(6,7-
dimethoxy-quinolin-4-yloxy)-
pyridin-3-yl]-2,2-difluoro-N'-
(4-fluoro-phenyl)-malonamide \O
e}
-~ Cl
O
| AN = 0 0
N N
7 X N NH
H
F F
F

147 N-Benzyl-N'-{3-fluoro-4-[6-
methoxy-7-(1-methyl-
piperidin-4-ylmethoxy)-
qumolm-4-yloxy]-phenyl}-
oxalamide

\O
o)

F
ehonel
S N)k{o

H

HN

Jul. 19,2012
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TABLE 1-continued

Entry Name

Structure

148

149

150

151

N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
[2-(2-fluoro-phenyl)-ethyl]-
oxalamide

N-[2-(3-Chloro-phenyl)-
ethyl]-N'-{3-fluoro-4-[6-
methoxy-7-(piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-oxalamide

N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
[2-(2-methoxy-phenyl)-ethyl]-
oxalamide

N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
(2-pyridin-3-yl-ethyl)-
oxalamide

ﬁ%@

H

ﬁ%@

H

LNy

H

el

Cl

\_/
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TABLE 1-continued

Entry Name Structure

\O
O
F
6 I\O@O
J 1 A
H H
HN

152 N-Benzyl-N'-{3-fluoro-4-[6-
methoxy-7-(piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-oxalamide

153 N-[2-(2,5-Dimethoxy-
phenyl)-ethyl]-N'-{3-fluoro-4-
[6-methoxy-7-(piperidin-4-
ylmethoxy)-quinolin-4-

\O
yloxy]-pheny!}-oxalamide
¢}
F
O
| \ \©\ I
N O
N # N
H H

HN. \O

154 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
[2-(2-trifluoromethyl-phenyl)-

\O
ethyl-oxalamide
O
F
O
| > \©\ I
N O
N 7 N
H H

HN F

i
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TABLE 1-continued
Entry Name Structure
155 N-[2-(2-Ethoxy-phenyl)-

156

157

158

ethyl]-N'-{3-fluoro-4-[6-
methoxy-7-(piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-oxalamide

N-[2-(2,4-Dimethyl-phenyl)-
ethyl]-N'-{3-fluoro-4-[6-
methoxy-7-(piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-oxalamide

N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
(1S-phenyl-2-p-tolyl-ethyl)-
oxalamide

N-[2-(4-Chloro-phenyl)-
ethyl]-N'-{3-fluoro-4-[6-
methoxy-7-(piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-oxalamide

SOyh
35

H

Tz
7=
\_/
<

=z
Zi=
\_/
Z,

Jul. 19,2012
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TABLE 1-continued

159 N-{3-Fluoro-4-[6-methoxy-7-
(1-methyl-piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-phenyl}-oxalamic acid

Entry Name Structure
160 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-

\O
O
F
O
| AN \@\ 0
N O
N a N)‘\(
H
OH
quinolin-4-yloxy]-phenyl}-N'"- \O
[2-(3-fluoro-phenyl)-ethyl]-
oxalamide Y
F
O
6 | > \©\ I
N O
N Z N
H H
HN

F
161 N-[2-(2-Chloro-phenyl)- ~N
ethyl]-N'-{3-fluoro-4-[6- 0
methoxy-7-(piperidin-4- 0
ylmethoxy)-quinolin-4- F
yloxy]-pheny!}-oxalamide
O
| AN \@\ O
N O
N 7 N
H H
HN.
Cl

162 N-{3-Fluoro-4-[6-methoxy-7-

\O
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"- (0]
[2-(3-methoxy-phenyl)-ethyl]- F
oxalamide
O
B i
N O
N - N
H H
HN
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TABLE 1-continued
Entry Name Structure
163 N-(1,2-Diphenyl-ethyl)-N'-{3-

164 N-

165

166

fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-
oxalamide

[2-(2,4-Dichloro-phenyl)-
ethyl]-N'-{3-fluoro-4-[6-
methoxy-7-(piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-oxalamide

N-[2-(3,4-Dimethoxy-
phenyl)-ethyl]-N'-{3-fluoro-4-
[6-methoxy-7-(piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-oxalamide

N-[2-(4-Ethyl-phenyl)-ethyl]-
N'-{3-fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-pheny]}-
oxalamide

Loy

H

H

\O
O
F
N
N 7 N
H

S 1

H

S

=

e}

8,
R

e}

%
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TABLE 1-continued

Entry Name

Structure

167 N-[2-(4-Ethoxy-phenyl)-

168

169

ethyl]-N'-{3-fluoro-4-[6-
methoxy-7-(piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-oxalamide

N-[2-(4-Ethoxy-3-methoxy-
phenyl)-ethyl]-N'-{3-fluoro-4-
[6-methoxy-7-(piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-oxalamide

N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
[2-(4-phenoxy-phenyl)-ethyl]-
oxalamide

\O
O
F
N O
N A N
H H
HN

\O
O
F
N (6]
N A N
H H
HN

a0
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TABLE 1-continued

Entry Name Structure

170 N-[2-(3-Ethoxy-4-methoxy-
phenyl)-ethyl]-N'-{3-fluoro-4-

\O
[6-methoxy-7-(piperidin-4- (o)
ylmethoxy)-quinolin-4- F
yloxy]-pheny!}-oxalamide
O
B i
N O
N < N
H H
HN

h

(0]
(0]
171 N-{3-Fluoro-4-[6-methoxy-7- ~
(piperidin-4-ylmethoxy)- 0
quinolin-4-yloxy]-phenyl}-N'"- o
(2-pyridin-2-yl-ethyl)- F
oxalamide
O
o i
N (0]
N 7 N
H H
HN
N,
x
/
172 N-{3-Fluoro-4-[6-methoxy-7- \O
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"- (o)
(2-pyridin-4-yl-ethyl)- F
oxalamide
O
D i
N (0]
N 7 N
H H
HN
x
=N

173 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-

\O
quinolin-4-yloxy]-phenyl}-N'"- (o)
[2-(4-fluoro-phenyl)-ethyl]- F
oxalamide
e}
B i
N O
N - N
H H
HN
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TABLE 1-continued

Entry Name

Structure

174 N-[2-(2-Bromo-phenyl)-

175

176

177

ethyl]-N'-{3-fluoro-4-[6-
methoxy-7-(piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-oxalamide

N-[2-(2-Chloro-6-fluoro-
phenyl)-ethyl]-N'-{3-fluoro-4-
[6-methoxy-7-(piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-oxalamide

N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-

(2R-phenyl-propyl)-oxalamide

N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
indan-1-yl-oxalamide

S,
SOyh

S
A

\O
O
F
ohonel
SR NJ\KO
H H
&

e

HN

pe

Jul. 19,2012



US 2012/0184523 Al

46

TABLE 1-continued

Entry Name

Structure

178 N-{3-Fluoro-4-[6-methoxy-7-

179

180

181

(1-methyl-piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-phenyl}-N"-isobutyl-
oxalamide

N-{3-Fluoro-4-[6-methoxy-7-
(1-methyl-piperidin-4-
ylmethoxy)-quinolin-4-
yloxyl-phenyl }-N'-(3-methyl-
butyl)-oxalamide

N-{3-Fluoro-4-[6-methoxy-7-
(1-methyl-piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-phenyl}-N"-(2R-
phenyl-propyl)-oxalamide

N-{3-Fluoro-4-[6-methoxy-7-
(1-methyl-piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-N"-(2-phenyl-
propyl)-oxalamide

\O
(0)
F
ehoael
N N/ g&o
HN
\O
(0]
F
ehoael
N N/ g)kfo
HN.
\O
© F
6 shel
N N/ g O
HN)@
\O
© F
6 '\Oﬁlo
N N/ g)kfo
HNJ@
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TABLE 1-continued

Entry Name

Structure

182 N-{3-Fluoro-4-[6-methoxy-7-

183

184

185

(1-methyl-piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-pheny!l}-N"-indan-2-yl-
oxalamide

N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
(1R-phenyl-ethyl)-oxalamide

N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
(1S-phenyl-ethyl)-oxalamide

N-[2-(3-Bromo-phenyl)-
ethyl]-N'-{3-fluoro-4-[6-
methoxy-7-(piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-oxalamide

\O
O
r
6 shes
N N/ N)K(O
H
NH

\O
O
r
6 O
PR GRS
H H
HN

N
H

\O
(0]
F
l\o 0
N/ N (0]
H

HN

\O
O
F
B @L O
N N / N)K(O
H H
NH

Br

Jul

. 19,2012
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TABLE 1-continued
Entry Name Structure
186 N-[2-(2,6-Dichloro-phenyl)-
ethyl]-N'-{3-fluoro-4-[6-
methoxy-7-(piperidin-4-
ylmethoxy)-quinolin-4- ~
yloxy]-pheny!}-oxalamide o
e}
F
e}
N O
N A N
H H
NH
Cl
Cl
187 N-[2-(2,4-Dichloro-phenyl)-
ethyl]-N'-{3-fluoro-4-[6-
methoxy-7-(piperidin-4-
ylmethoxy)-quinolin-4- N
yloxy]-pheny!}-oxalamide O
O
F
O
B @ |
N O
N A N
H H
NH
Cl

Cl

\O
O
F
ehonel
N N / N)‘\(O
H H
NH
$

188 N-(2-Benzo[l,3]dioxol-5-yl-
ethyl)-N'-{3-fluoro-4-[6-
methoxy-7-(piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-oxalamide
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TABLE 1-continued
Entry Name Structure
189 N-[2-(3-Bromo-4-methoxy-
phenyl)-ethyl]-N'-{3-fluoro-4-
[6-methoxy-7-(piperidin-4- \O
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-oxalamide
F
e}
D
N
N A N
H H
NH
Br
\O
190 N-[2-(3,5-Dimethoxy-
phenyl)-ethyl]-N'-{3-fluoro-4- ~
[6-methoxy-7-(piperidin-4- 0
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-oxalamide
F
e}
D
N
N 7 N
H H
NH
O
/
/
191 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"- (o)
(2-o-tolyl-ethyl)-oxalamide
F
O
D
N
N Z N
H H
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TABLE 1-continued

Entry Name Structure

\O
O
F
B @L O
N
N S N)‘\{O
H H
NH

192 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
(2-m-tolyl-ethyl)-oxalamide

193 N-[2-(3-Ethoxy-phenyl)-
ethyl]-N'-{3-fluoro-4-[6-
methoxy-7-(piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-oxalamide

\O
(0]
F

ehoaet

) N NJ\KO
H H

NH

\/OO)/

\O
o)
F
ohonel
S NJ\KO
H H
NH

194 N-[2-(3,4-Dimethyl-phenyl)-
ethyl]-N'-{3-fluoro-4-[6-
methoxy-7-(piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-oxalamide
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TABLE 1-continued

Entry Name Structure

\O
O
F
B @L O
N N / N)kfo
H H
NH

195 N-[2-(2,5-Dimethyl-phenyl)-
ethyl]-N'-{3-fluoro-4-[6-
methoxy-7-(piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-oxalamide

196 N-[2-(3-Chloro-4-propoxy-
phenyl)-ethyl]-N'-{3-fluoro-4-
[6-methoxy-7-(piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-oxalamide

\O
O
F
B @L I
N
N F N)‘\(O
H H
NH

Cl

N

\O
O
F
ohoael
Joa ) J\K
H H
NH
CID)/
/\/\O

197 N-[2-(4-Butoxy-3-chloro-
phenyl)-ethyl]-N'-{3-fluoro-4-
[6-methoxy-7-(piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-oxalamide
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TABLE 1-continued

Entry Name Structure
198 N-[2-(4-tert-Butyl-phenyl)-

ethyl]-N'-{3-fluoro-4-[6- ~

methoxy-7-(piperidin-4- (o)

ylmethoxy)-quinolin-4-

yloxy]-pheny!}-oxalamide (o)

F
e}
| > \©\ O
N O
N Z

199 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
[2-(4-sulfamoyl-phenyl)-
ethyl]-oxalamide

200 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
[2-(4-hydroxy-3-methoxy-
phenyl)-ethyl]-oxalamide

=z

H
NH

\O
O
F
ohoael
g NJ\(O
H H
NH

HZN\S
o//\\o
~o
o)
F
ohoael
) N ) J\K
H H
NH
P

HO
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TABLE 1-continued

Entry Name Structure

\O
O
r
6 shel
N N/ N)‘\KO
H H
NH

HO

\O
O
F
ohonel
Joa NJ\(O
H H
NH

Cl

201 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
[2-(3-hydroxy-4-methoxy-
phenyl)-ethyl]-oxalamide

202 N-(2,4-Dichloro-benzyl)-N"-
{3-fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-
oxalamide

Cl

\O
o)
F
ohonel

Joa NJ\KO
H H

NH

F

F.

203 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
(4-fluoro-2-trifluoromethyl-
benzyl)-oxalamide

F
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TABLE 1-continued

Entry Name Structure

\O
o)
F
ohonel
Joa NJ\KO
H H
NH

204 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
(1-p-tolyl-ethyl)-oxalamide

205 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-

\O
(3-fluoro-4-trifluoromethyl- O
benzyl)-oxalamide 3
O
[ @ |
N O
N 7 N
H H
NH

CF;3

206 N-(3-Chloro-4-fluoro-benzyl)-
N'-{3-fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-

\O
quinolin-4-yloxy]-phenyl}- O
oxalamide E

O
| > \©\ O
N O
N 7 N
H H
NH

Cl
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TABLE 1-continued

Entry Name Structure

207 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-

\O
[1-(3-methoxy-phenyl)-ethyl]-
oxalamide fo)
F
e}
[ @L
N
N 7 N
H H

0
0

208 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-

\O
(1-naphthalen-2-yl-ethyl)-
oxalamide (o)
F
O
[ @ |
N O
N 7 N
H H
NH

209 N-(4-Chloro-3-
trifluoromethyl-benzyl)-N'-
{3-fluoro-4-[6-methoxy-7-

\O
(piperidin-4-ylmethoxy)-
quinolin-4—yloxy]—phenyl}— [0
oxalamide F
O.
[ @L |
N (0]
N 7 N
H H
NH

F5C

Cl
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TABLE 1-continued
Entry Name Structure
210 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"- \O
(1-p-tolyl-ethyl)-oxalamide
O
F
O
B @L |
N O
N A N
H H
g, NH
.

211 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxyl-phenyl}-N'-
(6-trifluoromethyl-pyridin-3-
ylmethyl)-oxalamide

\O
O
F
ohonel
g N)l\(o
H H
NH

212 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
(2-methyl-benzyl)-oxalamide

\O
O
F
ohoael
Joa NJ\(O
H H
NH
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TABLE 1-continued

Entry Name Structure
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F
ohoael
S NJ\KO
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NH

213 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
(3-methyl-benzyl)-oxalamide

214 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
(4-fluoro-3-trifluoromethyl-
benzyl)-oxalamide

\O
O
F
ohonel
Joa NJ\(O
H H
NH

F;C
F
215 N-(3,5-Dichloro-benzyl)-N"-
{3-fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}- N
oxalamide o
O
F
O
| > \©\ |
N O
N 7 N
H H
NH

Cl Cl



US 2012/0184523 Al

58

TABLE 1-continued

Entry Name

Structure

216 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
(1R,2,3 A-tetrahydro-
naphthalen-1-yl)-oxalamide

217 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
(18,2,3,4-tetrahydro-
naphthalen-1-yl)-oxalamide

218 N-Cyclopentyl-N'-{3-fluoro-
4-[6-methoxy-7-(piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-oxalamide

\O
()
F
B @ I
N
N F N)‘\(O
H H
NH

N
H

\O
O
F
|\ © o}
N/ N (0]
H
NH

-

\O
o)
F
ohonel
S N)k{o
H H
NH
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TABLE 1-continued

Entry Name Structure

219 N-[1-(4-Bromo-phenyl)-
ethyl]-N'-{3-fluoro-4-[6-
methoxy-7-(piperidin-4-

\O
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-oxalamide o)
F
e}
B @ |
N O
N 7 N
H H
NH

220 N-(2-Fluoro-benzyl)-N'-{3-
fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-

\O
quinolin-4-yloxy]-phenyl}-
oxalamide [0
F
O
| AN \@\ o
N O
N A N
H H
NH

221 N-[2-(3,4-Dichloro-phenyl)-
ethyl]-N'-{3-fluoro-4-[6-
methoxy-7-(piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-oxalamide

\O
O
F
ohoael
NH

Cl

Cl
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TABLE 1-continued
Entry Name Structure
222 N-(4-Fluoro-benzyl)-N'-{3-
fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}- N
oxalamide 0
O
F
O
| > \©\ O
N O
N 7 N
H H
NH
F
223 N-(2,3-Difluoro-benzyl)-N"-
{3-fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}- ~
oxalamide O
O
F
¢}
[ @ |
N O
N 7 N
H H
NH
F.
F

224 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
(2-phenoxy-ethyl)-oxalamide

\O
O
F
ohonel
Joa NJ\(O
H H

QS
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TABLE 1-continued
Entry Name Structure
225 N-(2,2-Diphenyl-ethyl)-N*-{3-
fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}- N
oxalamide O
O
O
B
N
N A N
H H
NH
226 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
[2-(4-methoxy-phenyl)-ethyl]- N
oxalamide O
O
O
B
N
N 7 N
H H
NH
\O
227 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
(2-phenyl-propyl)-oxalamide \O
O
O
B
N
N A N
H H

NH

Jul. 19,2012
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62

Entry Name

Structure

228 N-[2-(4-Bromo-phenyl)-
ethyl]-N'-{3-fluoro-4-[6-
methoxy-7-(piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-oxalamide

229 N-{4-[7-(1-Ethyl-piperidin-4-
ylmethoxy)-6-methoxy-
quinolin-4-yloxy]-3-fluoro-
phenyl}-2-0x0-2-(2-phenyl-
morpholin-4-yl)-acetamide

230 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
(3-fluoro-5-trifluoromethyl-
benzyl)-oxalamide

Tz

O

/—z

=z

Z=—

Z=—

\

/

/

FsC

Tz

=z

Jul. 19,2012
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TABLE 1-continued
Entry Name Structure
231 N-(3,5-Difluoro-benzyl)-N'"-
{3-fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}- N
oxalamide 0
o)
F
o)
| AN \@\ 0
N O
N A N
H H
NH

232 N-(2-Chloro-5-
trifluoromethyl-benzyl)-N'-
{3-fluoro-4-[6-methoxy-7-
(piperidui-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-

\O
oxalamide
(0)
F
(0]
D @ |
N, (0]
F N)‘\{
H
NH

N
H

Cl

F;C
233 N-[4-(6,7-Dimethoxy-
quinolin-4-yloxy)-3-fluoro-
phenyl]-N'-(2-dimethylamino-
2-phenyl-ethyl)-oxalamide \O
e}
/ F
O
S @ |
N O
/ N
H
NH

N
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TABLE 1-continued

Entry Name Structure

234 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-

quinolin-4-yloxy]-phenyl}-N'"- \O
(4-methoxy-benzyl)-
oxalamide [0
F
0.
D @ |
N (0]
N 7 N
H H
NH

235 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"- ™~

(4-trifluoromethyl-benzyl)-
F
e}
| D \©\ |
N O
a N )K{
H
NH

oxalamide [0

=z

CF;

236 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-

\O
(3-methoxy-benzyl)- O
oxalamide F
e}
B @ I
N O
N A N
H H
NH
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TABLE 1-continued
Entry Name Structure
237 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
(3-trifluoromethyl-benzyl)- ~
oxalamide 0
O
F
e}
| > \©\ O
N O
N 7 N
H H
NH
F;C
238 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
(3-trifluoromethoxy-benzyl)- N
oxalamide 0
O
F
e}
| AN \@\ 0
N O
N 7 N
H H
NH
F;C
\O
239 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
(2-methoxy-benzyl)- ~
oxalamide 0
O
F
e}
8 @L |
N O
N 7 N
H H
NH
e}

-
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TABLE 1-continued
Entry Name Structure
240 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
(2-trifluoromethyl-benzyl)- Y
oxalamide O
O
F
O
| > \©\ O
N O
N Z N
H H
NH
F;C
241 N-(3-Chloro-benzyl)-N'-{3-
fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}- N
oxalamide O
¢}
F
O
[ @L |
N O
N Z N
H H
NH
Cl
242 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
(2-trifluoromethoxy-benzyl)- N
oxalamide 0
O
F
O
| \ \@\ o
N O
N A N
H H
NH
/O

F5C
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TABLE 1-continued

Entry Name Structure

243 N-(2-Chloro-benzyl)-N'-{3-
fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)- \O
quinolin-4-yloxy]-phenyl}-
oxalamide fo)

/

=z
\

=z
o

244 N-{3-Fluoro-4-[6-methoxy-7- N
(piperidin-4-ylmethoxy)- o
quinolin-4-yloxy]-phenyl}-N'"-
(4-trifluoromethoxy-benzyl)- O
oxalamide F

/

==
Z—
\
=z
o

F5C

245 N-{3-Fluoro-4-[6-methoxy-7- N
(1-methyl-piperidin-4- O
ylmethoxy)-quinolin-4-
yloxy]-phenyl}-N"-(4- O
methoxy-benzyl)-oxalamide 3

\_/
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Entry Name

246 N-{3-Fluoro-4-[6-methoxy-7-

(1-methyl-piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-phenyl}-N"-(4-
trifluoromethyl-benzyl)-
oxalamide

247 N-{4-[7-(Azetidin-3-

248

ylmethoxy)-6-methoxy-
quinolin-4-yloxy]-3-fluoro-
phenyl}-N-phenethyl-
oxalamide

N-{3-Fluoro-4-[6-methoxy-7-
(1-methyl-azetidin-3-
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-N'-phenethyl-
oxalamide

68
TABLE 1-continued
Structure
\O
O
F
(0]
| > \©\ O
N (0]
N / N)‘\(
H
NH

CF;3

\O
O
F
g e i
i N FH NJ\(O
H
NH

\o
e}
F
&AL
N N _# 0
A
NH
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TABLE 1-continued
Entry Name Structure
249 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
(2-hydroxy-2-phenyl-ethyl)- ~
oxalamide 0
e}
F
e}
| > \©\ O
N O
N A N
H H
NH
OH
250 N-[5-Chloro-6-(6,7-
dimethoxy-quinolin-4-yloxy)-
pyridin-3-yl]-N'-(2,4-difluoro-
phenyl)-malonamide \O
e}
-~ Cl
O
| \ / 0
N / N\
N
H
HN O

F.

\O
- o
| NN o
N A N N)i
H
—_— o]

251 N-[5-Chloro-6-(6,7-
dimethoxy-quinolin-4-yloxy)-
pyridin-3-yl]-N"-(4-fluoro-
phenyl)-N'-methyl-

malonamide
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TABLE 1-continued

Entry Name Structure

\O
O
F
ohonel
Joa NJ\KO
H H
NH

252 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
(1R-phenyl-propyl)-
oxalamide

253 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
(1R-phenyl-propyl)-
oxalamide

\O
O
F
6 I\O@O
J A
H H
NH

254 N-(3,4-Difluoro-benzyl)-N'"-
{3-fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-
oxalamide
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TABLE 1-continued
Entry Name Structure
255 N-(2,6-Difluoro-benzyl)-N'"-
{3-fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}- N
oxalamide O
O
F
O
| > \©\ |
N O
N 7 N
H H
NH

256 N-{3-Fluoro-4-[6-methoxy-7-
(1-methyl-piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-phenyl}-N"-[2-(4-
fluoro-phenyl)-ethyl]-
oxalamide

\O
O
F
ohonel
Joa NJ\KO
H
NH

257 N-{3-Fluoro-4-[6-methoxy-7-
(1-methyl-piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-pheny!l}-N"-phenyl-
oxalamide

\O
O
F
6 I\O@O
J A
H
NH
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TABLE 1-continued
Entry Name Structure
258 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
(3-fluoro-phenyl)-oxalamide
\O
O
F
e}
D @ |
N O
N A N
H H
NH
F
259 N-(4-Chloro-3-fluoro-
phenyl)-N'-{3-fluoro-4-[6-
methoxy-7-(piperidin-4-
ylmethoxy)-quinolin-4-
loxy]-phenyl}-oxalamide
yloxy]-phenyl} ~
O
O
F
e}
| > \©\ O
N O
N A N
H H
NH
Cl
F

260 N-(3,4-Dimethoxy-phenyl)-
N'-{3-fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-
oxalamide

\O
o)

F
ohoael
S N)k{o
H H

/O: : NH
\O
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TABLE 1-continued

Entry Name

Structure

261 N-{3-Fluoro-4-[6-methoxy-7-

(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
(3-methyl-butyl)-oxalamide

262 N-(3,3-Dimethyl-butyl)-N'-

263

{3-fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxyl-phenyl}-
oxalamide

N-{5-Chloro-6-[6-methoxy-7-
(3-piperidin-1-yl-propoxy)-
quinolin-4-yloxy]-pyridin-3-
y1}-N'"-(4-fluoro-phenyl)-

malonamide

\O
O
F
6 I\O@O
Jolo )g{
H H
NH
\O
()
F
6 shel
N N/ N)‘\(O
H H
NH

\O
O
Cl
N ones
RN Jj\
H
HN (@]

Jul. 19,2012
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TABLE 1-continued

Entry Name Structure

264 N-{5-Chloro-6-[6-methoxy-7-
(3-morpholin-4-yl-propoxy)-
quinolin-4-yloxy]-pyridin-3- \O
y1}-N'"-(4-fluoro-phenyl)-
malonamide

265 N-{5-Chloro-6-[7-(3-
diethylamino-propoxy)-6-
methoxy-quinolin-4-yloxy]- \O
pyridin-3-yl}-N'"-(4-fluoro-
phenyl)-malonamide fo)

266 N-(4-Chloro-benzyl)-N'-(3- N
fluoro-4-[6-methoxy-7- O
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}- O
oxalamide F

jus)
Z
j%
e}

Cl
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TABLE 1-continued
Entry Name Structure
267 N-(3,5-Dimethoxy-benzyl)-
N'-{3-fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)- \O
quinolin-4-yloxy]-phenyl}-
oxalamide (o)
F
O
N O
N 7 N
H H
NH
o 0

268 N-(4-Butyl-benzyl)-N'-{3-
fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-
oxalamide

\O
O
r
6 shel
N N/ N)‘\{O
H H
NH

269 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
(2-p-tolyl-ethyl)-oxalamide

\O
o)
F
ohonel
g NJ\KO
H H
NH
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TABLE 1-continued

Entry Name Structure

270 N-(3,5-Bis-trifluoromethyl-
benzyl)-N'-{3-fluoro-4-[6-
methoxy-7-(piperidin-4-
ylmethoxy)-quinolin-4-

\O
yloxy]-pheny!}-oxalamide
¢}
F
O
B @ |
N O
N 7 N
H H
NH

F;C CFs
271 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
pyrazin-2-ylmethyl-oxalamide \O
O
F
O
| AN \@\ 0
N O
N 7 N
H H
NH
\ N

272 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
pyridin-2-ylmethyl-oxalamide

\O
O
F
ohonel
N N/ N ©
H H
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TABLE 1-continued

77

Entry Name

Structure

273 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinazolin-4-yloxy]-phenyl}-
N'-phenethyl-oxalamide

274 N-{3-Fluoro-4-[6-methoxy-7-
(1-methyl-piperidin-4-
ylmethoxy)-quinazolin-4-
yloxy]-pheny!}-N'-phenethyl-
oxalamide

275 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
(2-fluoro-3-trifluoromethyl-
benzyl)-oxalamide

~F
\O

|\

NF

F5C

Jul. 19,2012
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78

Entry Name

Structure

276 N-[2-(2-Bromo-6-methoxy-
phenyl)-ethyl]-N'-{3-fluoro-4-
[6-methoxy-7-(piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-oxalamide

277 N-[2-(3,4-Dimethoxy-
phenyl)-ethyl]-N'-{3-fluoro-4-
[6-methoxy-7-(piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-N-methyl-
oxalamide

278 N-[2-(5-Bromo-2-methoxy-
phenyl)-ethyl]-N'-{3-fluoro-4-
[6-methoxy-7-(piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-oxalamide

=z

=z

=z

\_/

Br

=z

=z

=z

NH

e}

e}
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TABLE 1-continued
Entry Name Structure
279 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
(2-fluoro-5-trifluoromethyl- N
benzyl)-oxalamide O
¢}
F
O
B @L |
N O
N 7 N
H H
NH
F.
CF;
280 N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
[1-(4-fluoro-phenyl)-ethyl]- N
oxalamide O
O
F
O
D @ |
N O
N 7 N
H H
NH

281 N-(1S-Benzyl-2-oxo-2-
pyrrolidin-1-yl-ethyl)-N"-{3-
fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-

\O
quinolin-4-yloxy]-phenyl}-
oxalamide fo)
F
O
N O
N 7 N o
H H
HN,

4,
) D
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80

Entry Name

Structure

282

283

284

N-{3-Fluoro-4-[6-methoxy-7-
(octahydro-
cyclopenta[c]pyrrol-5-
ylmethoxy)-quinazolin-4-
yloxy]-pheny!}-N'-phenethyl-
oxalamide

N-[2-(4-Amino-phenyl)-
ethyl]-N'-{3-fluoro-4-[6-
methoxy-7-(piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-oxalamide

2-(4-Benzyl-piperidin-1-yl)-
N-{3-fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-2-
oxo-acetamide

LN

Jul. 19,2012
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Entry Name Structure

285 N-[4-(6,7-Dimethoxy-
quinolin-4-yloxy)-phenyl]-N'-
(4-fluoro-phenyl)-malonamide

/O

286 N-[5-Chloro-6-(6,7-
dimethoxy-quinolin-4-yloxy)-
pyridin-3-y1]-N"-(3-fluoro-

\O
| X
NFA

\O

phenyl)-malonamide
e}
-~ Cl

B
N FHA

\O
| x
N FH

0
H
HN 0
F
= o)
AW N)i
H
HN 0

287 N-[5-Chloro-6-(6,7-
dimethoxy-quinolin-4-yloxy)-
pyridin-3-yl]-N"-phenyl-
malonamide

/O

ClL
(0]
\é\ [e]
N
x N)i
H
HN (@]
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82

Entry Name

Structure

288 N-[5-Chloro-6-(6,7-

289

290

291

dimethoxy-quinolin-4-yloxy)-
pyridin-3-yl]-N"-(4-fluoro-
phenyl)-2,2-dimethyl-
malonamide

N-Ethyl-N'-{3-fluoro-4-[6-
methoxy-7-(piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-oxalamide

N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
isopropyl-oxalamide

N-Butyl-N"-{3-fluoro-4-[6-
methoxy-7-(piperidin-4-
ylmethoxy)-quinolin-4-
yloxy]-pheny!}-oxalamide

Tz

Tz

Z=—

Z=—

Jul. 19,2012
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TABLE 1-continued

Entry Name

Structure

292 N-{3-Fluoro-4-[6-methoxy-7-

293

294

295

(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
(2-methoxy-ethyl)-oxalamide

N-Cyclopropylmethyl-N'-{3-
fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-
oxalamide

N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-N'"-
(2-morpholin-4-yl-ethyl)-
oxalamide

N-{3-Fluoro-4-[6-methoxy-7-
(piperidin-4-ylmethoxy)-
quinolin-4-yloxy]-phenyl}-2-
oxo-2-pyrrolidin-1-yl-
acetamide

\O
O
F
B @L O
N N/ N)‘\(O
H H

NH
~ O/\/

O

Tz

go%@&

NH
N/\/

@

\O
(@)
F
ohoael
S NJ\(O
H H
O

o
F
|\O 0
N~ . o
H
NH
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TABLE 1-continued

Entry Name Structure

296 N-Ethyl-N'-{3-fluoro-4-[6-
methoxy-7-(piperidin-4-
ylmethoxy)-quinolin-4-

O
yloxy]-pheny!}-N-methyl- O
oxalamide E
o)
B @ |
N O
N 7 N
H H
N.
(\

[0098] In another aspect, the invention comprises a com-
pound for modulating kinase activity of formula A-B—C, or -continued

a pharmaceutically acceptable salt, hydrate, or prodrug
thereof, wherein, A is selected from: ._}/ §(\
—R’  RS—N Jo-2 (\ o %\3
/N\/\Mg\/
RS RS
(\) @\/2\/

RS

R3

| (\N/\
/N\Mg\/ O\/k/N\(%)\/

14
(\sw)o 2 :(\S(O)o-z
° )
/N\/\Va\/

% ﬂ RS

B is selected from:

R

Z;

M
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-continued

8O-
Z;O Xa!
R¥—0 N)

by
R*—o0 Nl

and, C is selected from:

RS
|
0-2 1
AZ/T NWEMQ
/g\/\ (@] O
R,
R’ R?
A e
" \’(N\Q
)\//J/ \g/ (6]
/\/ R,
1 1 0-3
Az/j/ E\”/ET*\Q
Kod b
/\/ ®?),

Jul. 19,2012
&5

-continued
5

R
|
o,

R2),

(R,
RY) Q
X N\ )kﬁ/ .
| >—N 0-3
~ S Il{s
®Y) Q
e /\/ N

R
! /\ N\ 12 0-3
x S RS 0
RS R35

wherein R? is selected from —H, halogen, trihalomethyl,
—CN, —NH,, —NO,, —OR?, —NR’R?, —S(0),_,R?,
—SO,NR’R?, —CO,R?*, —C(ONR’R?, —N(R*)SO,R>,
—N(R*C(O)R?*, —N(R*)CO,R?*, —C(O)R?, and optionally
substituted lower alkyl;

qis 0to 2;

each R? is independently selected from —H, optionally sub-
stituted lower alkyl, optionally substituted aryl, optionally
substituted arylalkyl, and optionally substituted heteroaryla-
Ikyl;

two R?, together with the nitrogen to which they are attached,
form a four- to seven-membered heteroalicyclic, said four- to
seven-membered heteroalicyclic optionally containing one
additional heteroatom; when one said additional heteroatom
is a nitrogen, then said nitrogen is optionally substituted with
a group selected from —H, trihalomethyl, —SO,R®,
—SO,NR°R®, —CO,R’, —C(O)NR°R>, —C(O)R>, and
optionally substituted lower alkyl;
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each R*® is independently selected from —H, —C(=0)R?, with the proviso that when B is selected from:

—C(=0)OR?, —C(=0)SR?, —SO,R?*, —C(=0)N(R>)
R?, and optionally substituted lower alkyl;

two R*®, together with the nitrogen to which they are
attached, can combine to form a heteroalicyclic optionally
substituted with between one and four of R®°, said heteroali-
cyclic may have an additional annular heteroatom, and said
heteroalicyclic may have an aryl fused thereto, said aryl
optionally substituted with an additional one to four of R,
Al is selected from —N—, —C(H)—, and —C(CN)—;

A? is either =N— or =C(H)—;

R’ is —H or optionally substituted lower alkyl;

R® is selected from R*, —SO,NR’R?, —CO,R?, —C(0)
NR’R?, —SO,R?, and —C(O)R?;

R®,R'°, and R'! are each independently selected from —H,
and —OR'; or

R® is selected from —H; and —OR!?, and R'° and R'!, when
taken together, are either an optionally substituted alkylidene
or an oxo; and

R!'? is selected from —H, —C(O)R?, optionally substituted
lower alkylidyne, optionally substituted lower arylalkyli-
dyne, optionally substituted lower heterocyclylalkylidyne,
optionally substituted lower alkylidene, optionally substi-
tuted lower alkylidenearyl, optionally substituted lower alky-
lideneheterocyclyl, optionally substituted lower alkyl,
optionally substituted lower alkylaryl, optionally substituted
aryl, optionally substituted lower heterocyclylalkyl, and
optionally substituted heterocyclyl;

or two R*?’s, when taken together, form 1) a corresponding
spirocyclic ketal when said two R'*’s stem from R'® and R*?,
or 2) a corresponding cyclic ketal when said two R'*’s stem
from R® and one of R'® and R'*;

E' is selected from —O—, —CH,—, —N(R®*)—, and
—S5(0)p—

Q is a five- to ten-membered ring system, optionally substi-
tuted with between zero and four of R?°;

R*° is selected from —H, halogen, trihalomethyl, —CN,
—NO,, —NH, —OR?> —NRR?’ —SO),,R>
—SO,NR’R?, —CO,R?, —C(O)NR’R?, —N(R*)SO,R?,
—N(R?*C(O)R?*, —N(R*)CO,R? —C(O)R?, and optionally
substituted lower alkyl;

R% is selected from —H, halogen, trihalomethyl, —CN,
—NO,, —NH, —OR?> —NRR?’ —SO),,R>
—SO,NR’R?, —CO,R?, —C(O)NR’R?, —N(R*)SO,R?,
—NR*C(O)R?, —N(R>CO,R?>, —C(O)R?, optionally
substituted lower alkyl, optionally substituted aryl, optionally
substituted heteroarylalkyl, and optionally substituted aryla-
Ikyl;

two of R®°, when attached to a non-aromatic carbon, can be
0X0;

each methylene in any of the above formulae is independently
optionally substituted with R*’;

each R* is independently selected from halogen, trihalom-
ethyl, —CN, —NO,, —NH,, —OR?, —NR°R?, —S(0),.
2R®, —SO,NR’R?, —CO,R?, —C(O)NR’R?, —N(R>)
SO,R?’, —NR»C(OR?, —NR>CO,R?>, —C(O)R?,
optionally substituted aryl, optionally substituted arylalkyl,
heteroarylalkyl, and optionally substituted lower alkyl; two
of R*®, together with the carbon or carbons to which they are
attached, can combine to form a three- to seven-membered
alicyclic or heteroalicyclic, two of R** on a single carbon can
be oxo;
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then A must be one of:
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and with the proviso that when C contains

a
X

(R,

>

and B is selected from:
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when R7° is selected from —H, C,_,alkyl,
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and C,_,alkoxyl.

[0099] In another example the compound is according to
the preceding paragraph, wherein Q is selected from phenyl,
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napthyl, 1,2,3,4-tetrahydronaphthyl, indanyl, benzodioxanyl,
benzofuranyl, phenazinyl, phenothiazinyl, phenoxazinyl, tet-
rahydroisoquinolyl, pyrrolyl, pyrazolyl, pyrazolidinyl, imi-
dazolyl, imidazolinyl, imidazolidinyl, tetrahydropyridinyl,
pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, oxazolyl,
oxazolinyl, oxazolidinyl, triazolyl, isoxazolyl, isoxazolidi-
nyl, thiazolyl, thiazolinyl, thiazolidinyl, isothiazolyl, isothia-
zolidinyl, indolyl, isoindolyl, indolinyl, isoindolinyl, octahy-
droindolyl, octahydroisoindolyl, quinolyl, isoquinolyl,
benzimidazolyl, thiadiazolyl, benzopyranyl, benzothiazolyl,
benzoxazolyl, furyl, thienyl, benzothieliyl, and oxadiazolyl;
each optionally substituted with between one and four of R*°;
wherein each R* is independently selected from —H, halo-
gen, trihalomethyl, —CN, —NO,, —NH,, —OR?
—NR’R?>, —CO,R?, —C(O)NR’R?>, —NR*SO,R>,
—N(R?*C(O)R?*, —N(R*)CO,R? —C(O)R?, and optionally
substituted lower alkyl.

[0100] In another example the compound is according to
the preceding paragraph, wherein B is either of the following:

s

\Al
, L
O N
RS
Sl

\Al

LA

wherein A' is either —=N— or —C(H)—.
[0101] In another example the compound is according to
the preceding paragraph, wherein B is

A

=
F
N

R*—0O

Lo

[0102] In another example the compound is according to
the preceding paragraph, wherein C is selected from:
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-continued

wherein R?, R?, R®, R*°, R*® and a R% are as defined above.
[0103] In another example the compound is according to
the preceding paragraph, R? is selected from halogen, triha-
lomethyl, —CN, —NO,, —OR?, —NR’R®, —CO,R?,
—C(O)NR’R?, —N(R?)C(O)R?, —N(R*)CO,R?, —C(0)
R?, and optionally substituted lower alkyl

[0104] In another example the compound is according to
the preceding paragraph, wherein R? is halogen.

[0105] In another example the compound is according to
the preceding paragraph, wherein R? is either fluorine or
chlorine.

[0106] In another aspect, the invention comprises a com-
pound for modulating kinase activity according to Formula
XI,

XI
R4
RS 3
N N
~ g
(@] (@]

or a pharmaceutically acceptable salt, hydrate, or prodrug
thereof, wherein,

each R' is independently selected from halogen, —OR?,
—NO,, —NH,, —NR’R*, -D-R*® and optionally substituted
Cy.ealkyl;

R is selected from —H, halogen, —OR?>, —S(0),_.R?,
—NO,, —NH,, —NR’R*, and optionally substituted
Cy.ealkyl;

Q is selected from —N—, —C(H)—, and —C(CN)—;

Z is selected from —S(0),_,—, —O—, and —NR°>—;

Ar is either a five- or six-membered arylene or a five- or
six-membered heteroarylene containing between one and
three heteroatoms;

G is either an optionally substituted cycloalkyl or an option-
ally substituted heteroalicyclic;

each R” is independently selected from halogen, trihalom-
ethyl, —CN, —NO,, —NH,, —OR? —NR*R*, —S(0),.
2R?, —SO,NR’R?, —CO,R?, —C(O)NR’R?, —N(R>)
SO,R?, —N(R*>)C(O)R?, —N(R*)CO,R?, —C(O)R?, and
optionally substituted C,_salkyl;

each R? is independently —H or R¥;
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each R* is independently selected from optionally substituted
C, salkyl, optionally substituted aryl, optionally substituted
aryl C, calkyl, optionally substituted heterocyclyl, and
optionally substituted heterocyclyl C, .alkyl; or

R? and R*, when taken together with a common nitrogen to
which they are attached, form an optionally substituted five-
to seven-membered heterocyclyl, said optionally substituted
five- to seven-membered heterocyclyl optionally containing
at least one additional annular heteroatom selected from N, O,
S, and P;

R’ is —H or optionally substituted C,_salkyl;

each D is independently selected from —O—, —S(0), ,—,
and —NR®>—;

each R>° is independently either R?, or according to formula
X11,

XII
X2 v,
1/|3\<1
X (X)n/(X)p
\)|(2

wherein X', X, and optionally X°, represent the atoms of a
saturated bridged ring system, said saturated bridged ring
system comprising up to four annular heteroatoms repre-
sented by any of X', X?, and X>; wherein,
[0107] each X' is independently selected from —C(RS)
R”—, —O—, —S8(0)y.,— and —NR®*—;
[0108] each X? is independently an optionally substi-
tuted bridgehead methine or a bridgehead nitrogen;

[0109] each X7 is independently selected from —C(RS)
R7—, —O0—, —S(0),.,— and —NR®—;
Y is either:
[0110] an optionally substituted lower alkylene linker,

between D and either 1) any annular atom of the satu-
rated bridged ring system, except X*> when X* is a
bridgehead nitrogen, or 2) any heteroatom, represented
by any of R or R”; provided there are at least two carbon
atoms between D and any annular heteroatom of the
saturated bridged ring system or any heteroatom repre-
sented by any of RS or R7;

[0111] or Y is absent, when Y is absent, said saturated
bridged ring system, is directly attached to D via an
annular carbon of said saturated bridged ring system,
unless D is —SO,—, in which case said saturated
bridged ring system, is directly attached to D via an any
annular atom of said saturated bridged ring system;

m and p are each independently one to four;

n is zero to two, when n equals zero, then there is a single bond
between the two bridgehead X*’s;

R® and R” are each independently selected from —H, halo-
gen, trihalomethyl, —CN, —NH,, —NO, —OR?
—NR?R*, —S(0),_,R*, —SO,NR*R*, —CO,R?, —C(0)
NR’R?, —NR*SO,RY, —NR>)CO)R?>, —NCO,R>,
—C(O)R?, optionally substituted C,_salkyl, optionally sub-
stituted aryl, optionally substituted aryl C,_galkyl, optionally
substituted heterocyclyl, optionally substituted heterocyclyl
C, _salkyl, and a bond to either Y or D; or

R® and R, when taken together are oxo; or

R® and R’, when taken together with a common carbon to
which they are attached, form a optionally substituted three-
to seven-membered spirocyclyl, said optionally substituted
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three- to seven-membered spirocyclyl optionally containing
at least one additional annular heteroatom selected from N, O,
S, and P;

R¥isselected from —R?,Y, —SO,NR*R*, —CO,R*, —C(0)
NR’R?, —SO,R*, and —C(O)R?; and each R> is indepen-
dently selected from halogen, trihalomethyl, —CN, —NO,,
—NH,, —OR?, —NR’R* —S(0),,R?, —SO,NR’R?,
—CO,R?, —C(ONR’R?, —N(R*)SO,R?, —N(R*)C(O)R?,
—N(R*»CO,R?>, —C(O)R?, and optionally substituted
C,_galkyl.

[0112] Inone example, the compound is according to For-
mula XI, wherein Z is either —O— or —NR>—.

[0113] In another example, the compound is according to
the preceding paragraph, wherein at least one of R* is -D-R*°.
[0114] In another example, the compound is according to
the preceding paragraph, wherein D is —O— and at least one
other R is —OR?.

[0115] In another example, the compound is according to
the preceding paragraph, of formula XIIIa or XIIIb:

XIlla

R34

R

g k

Ql/ﬁ/ ~ge
z)\é\/ © ©
R4
R320
[
RSO )
\O N
XIIIb

R34

R3b

8 l

Ql/ﬁ/ Npé
RS0 , )\7\/ O (0]
R4
@)
[
J
R0 N

wherein Q' is either =N— or =C(H)—.

[0116] In another example, the compound is according to
formula X1I1a or formula XIIIb, wherein R>° is selected from
C, _salkyl optionally substituted with at least one of optionally
substituted amino, optionally substituted C, calkyl amino,
optionally substituted C,_¢dialkyl amino, optionally substi-
tuted heteroalicylic, and a group of formula XII.

[0117] In another example, the compound is according to
the preceding paragraph, wherein R** is C,_salkyl.

[0118] In another example, the compound is according to
the preceding paragraph, wherein Z is —O—.

[0119] In another example, the compound is according to
the preceding paragraph, wherein G is selected from cyclo-
propyl, aziradine, cyclobutyl, and azetidine, each optionally
substituted with between zero and four of R*°.
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[0120] In another example, the compound is according to
the preceding paragraph, wherein Q is either —N— or
—C(H)—.

[0121] In another example, the compound is according to
the preceding paragraph, wherein R? is selected from —H,
halogen, C,_, alkyl and perfluoro C, g alkyl.

[0122] In another example, the compound is according to
the preceding paragraph, wherein —N(R*)R* is selected
from the following:

3b 3b R0

\/\E
%V %T& YV
NS N r“\E

YN Y

R4 |

\\

R)o4

7 Il 60

_l(R o4
AN 302
N

Nr \/j )
~ 0-2
R itig

wherein J, is a five- to ten-membered ring, optionally substi-
tuted with between zero and five of R*°;

each R*° is independently selected from —H, halogen, triha-
lomethyl, —CN, —NO,, —NH,, —OR?, —NR’R* —S(0)
0.2R?, —SO,NR’R?, —CO,R?, —C(O)NR’R?, —N(R>)
SO,R?, —NR»C(OR?, —NR>CO,R?>, —C(O)R?,
optionally substituted C, _calkyl, optionally substituted aryl,
optionally substituted aryl C, salkyl, optionally substituted
heterocyclyl, and optionally substituted heterocyclyl
C,_ealkyl;

two of R*°, together with the atom or atoms to which they are
attached, combine to faun an optionally substituted three- to
seven-membered heteroalicyclic, said optionally substituted
three- to seven-membered heteroalicyclic either spiro- to J or
fused to I;

E is selected from —O—, —N(R*)— —CH,—, and —S(0)
0-2 Ll

each R%® is independently selected from halogen, trihalom-
ethyl, —CN, —NO,, —NH,, —OR>, —NR’R*, —S(0),.
2R3, —SO,NR?R®, —CO,R?, —C(O)NR’R?, —N(R?)
SO,R*, —NR)HCO)R?, —NR)CO,R?>, —C(O)R?,
optionally substituted C, salkyl, optionally substituted aryl,
optionally substituted heteroaryl C, _calkyl, and optionally
substituted aryl C, _salkyl;

each methylene in any of the above formulae, other than those
in a depicted ring, is independently optionally substituted
with R?*; and

R?® is selected from halogen, trihalomethyl, oxo, —CN,

—NO,, —NH, —OR?> —NRR* —SO),.,R>
—SO,NR’R?, —CO,R?, —C(O)NR’R?, —N(R*)SO,R?,
—NR*>C(O)R?, —N(R>)CO,R?>, —C(O)R?, optionally
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substituted aryl, optionally substituted aryl C,_salkyl, het-
eroaryl C, salkyl, and optionally substituted C, salkyl; or
two of R*°, together with the carbon or carbons to which they
are attached, can combine to form a three- to seven-mem-
bered alicyclic or heteroalicyclic;

R3” is equivalent to R? as defined above; and

R* and R® are as defined above.

[0123] In another example, the compound is according to
the preceding paragraph, of formula XIVa or XIVb:

XIVa
(R30)0 4
(R2)0-4 RZO)O s
RSO | =
2, N)
XIVb
R30)0 4
RSO /Q/ \O
| (R?)04 R
O | N 9
P
\O N
[0124] In another example, the compound is according to

the preceding paragraph, wherein R*° is C,_alkyl optionally
substituted with a group selected from optionally substituted
amino, an optionally substituted alkylamino, optionally sub-
stituted dialkylamino, and optionally substituted heteroali-
cylic.

[0125] In another example, the compound is according to
the preceding paragraph, wherein the heteroalicyclic portion
of R*® is selected from the group consisting of piperidine,
piperazine, morpholine, thiomorpholine, thiomorpholine
1-oxide, thiomorpholine 1,1-dioxide, 2-oxo-morpholine,
pyrrolidine, and azepine.

[0126] Inanother example, the compound is as defined two
paragraphs above, wherein R*° is according to formula XII.
[0127] In another example, the compound is according to
the preceding paragraph, wherein the saturated bridged ring
system according to formula XII has a geometry selected
from the group consisting of [4.4.0], [4.3.0], [4.2.0], [4.1.0],
[3.3.0], [3.2.0], [3.1.0], [3.3.3], [3.3.2], [3.3.1], [3.2.2], [3.2.
1], [2.2.2], and [2.2.1].

[0128] In another example, the compound is according to
the preceding paragraph, wherein Y is selected from
—CH,CH,CH,CH,—, —CH,CH,CH,—, —CH,CH,—,
—CH,—, and absent.

[0129] In another example, the compound is according to
the preceding paragraph, wherein n is 0 and the saturated
bridged ring system according to formula XII has a geometry
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selected from the group consisting of [4.4.0], [4.3.0], [4.2.0],
[4.1.0], [3.3.0], [3.2.0], and [3.1.0].

[0130] In another example, the compound is according to
the preceding paragraph, wherein said saturated bridged ring
system contains at least one annular nitrogen or at least one
annular oxygen.

[0131] In another example, the compound is according to
the preceding paragraph, wherein said saturated bridged ring
system contains —NR®*—, wherein R® is selected from —H,
optionally substituted C, salkyl, —CO,R* —C(O)NR’R?,
—S0,R?, and —C(O)R?.

[0132] Inanother example, the compound is as defined two
paragraphs above, wherein said saturated bridged ring system
is of formula XV,

XV

N
Ul\M)
(=]

wherein U* is selected from —O—, —S(0),_,—, —NR®*—
—CRSR’—, and absent; and e is 0 or 1.

[0133] In another example, the compound is according to
the preceding paragraph, wherein Y is —CH,—.

[0134] In another example, the compound is according to
the preceding paragraph, wherein U' is—NR®—, wherein R®
is selected from —H, optionally substituted lower alkyl,
—CO,R?, —C(O)NR’R?, —SO,R>, and —C(O)R>.

[0135] Inanother example, the compound is as defined two
paragraphs above, wherein U' is —O—.

[0136] In another example, the compound is as defined
three paragraphs above, wherein U” is absent.

[0137] In another example, the saturated bridged ring sys-
tem is according to formula XII and has a geometry selected
from the group consisting of [4.4.0], [4.3.0], [4.2.0], [4.1.0],
[3.3.0], [3.2.0], [3.1.0], [3.3.3], [3.3.2], [3.3.1], [3.2.2], [3.2.
1], [2.2.2],and [2.2.1], and Y is selected from —CH,CH,—,
—CH,—, and absent.

[0138] In another example, the compound is according to
the preceding paragraph, wherein said saturated bridged ring
system is of formula XVI,

XVI

R9
RIO Rll

wherein R®, R'°, and R'* are each independently selected
from —H, and —OR*'?; or

R® is selected from —H, and —OR!?, and R'° and R'!, when
taken together, are either an optionally substituted alkylidene
or an oxo;

R!'? is selected from —H, —C(O)R?, optionally substituted
lower alkylidyne, optionally substituted lower arylalkyli-
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dyne, optionally substituted lower heterocyclylalkylidyne,
optionally substituted lower alkylidene, optionally substi-
tuted lower alkylidenearyl, optionally substituted lower alky-
lideneheterocyclyl, optionally substituted lower alkyl,
optionally substituted lower alkylaryl, optionally substituted
aryl, optionally substituted lower heterocyclylallyl, and
optionally substituted heterocyclyl;

or two R*?’s, when taken together, form 1) a corresponding
spirocyclic ketal when said two R**’s stem from R*® and R*,
or 2) a corresponding cyclic ketal when said two R'?’s stem
from R® and one of R*® and R*!.

[0139] In another example, the compound is according to
the preceding paragraph, wherein one of R'® and R'' is
—OR*?, wherein R'? is selected from —H, —C(O)R?, and
optionally substituted lower alkyl; and R® and the other of R*°
and R'* are both —H.

[0140] In another example, the compound is according to
the preceding paragraph, wherein Y is either —CH,— or
absent.

[0141] In another example, the compound is as defined
three paragraphs above, wherein R® is an alkyl group contain-
ing at least one fluorine substitution thereon.

[0142] In another example, the compound is as defined
eleven paragraphs above, wherein said saturated bridged ring
system is of formula X VII, wherein R® is selected from —H,
optionally substituted C,_salkyl, —CO,R?, —C(O)NR>R?,
—SO,R?, and —C(O)R?.

[0143] In another example, the compound is according to
the preceding paragraph, wherein Y is either —CH,— or
absent.

[0144] In another example, the compound is according to
the preceding paragraph, wherein R® is methyl or ethyl.

[0145] In another example, the compound is according to
the preceding paragraph, wherein at least one of R? is halo-
gen.

[0146] In another example, the compound is as defined
fifteen paragraphs above, wherein said saturated bridged ring
system is of formula X VIII, wherein R® is selected from —H,
optionally substituted C,_salkyl, —CO,R?, —C(O)NR>R?,
—SO0,R?, and —C(O)R>.

[0147] In another example, the compound is according to
the preceding paragraph, wherein Y is —CH,—.

XVII

XVII
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[0148] In another example, the compound is according to
the preceding paragraph, wherein R® is methyl or ethyl.
[0149] In another example, the compound is as defined
nineteen paragraphs above, wherein said saturated bridged
ring system is of formula XIX

XIX

wherein U? is selected from —O—, —S(0)q_,—, —NR®*—,
— CR®R’—, and absent.

[0150] In another example, the compound is according to
the preceding paragraph, wherein R> of formula XIX is
selected from —H and optionally substituted alkyl.

[0151] In another example, the compound is according to
the preceding paragraph, wherein U? is either —CR®R’— or
absent.

[0152] In another example, the compound is according to
the preceding paragraph, wherein U? is either —CH,— or
absent.

[0153] In another example, the compound is according to
the preceding paragraph, wherein Y is —CH,—.

[0154] In another example, the compound is as defined
above, wherein said saturated bridged ring system is accord-
ing to formula XX, wherein R® is selected from —H, option-
ally substituted C, qalkyl, —CO,R?>, —C(O)NR’R?,
—S0O,R?, and —C(O)R?.
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XX

[0155] In another example, the compound is according to
the preceding paragraph, wherein R® is methyl or ethyl.
[0156] In another example, the compound is according to
formula XIVa or XIVb, wherein R? is selected from C, 4
alkyl, perfluoro C,_; alkyl, and halogen.

[0157] In another example, the compound is according to
the preceding paragraph, wherein R* is selected from per-
fluoro C, ; alkyl and halogen.

[0158] In another example, the compound is according to
formula XIVa or XIVb, wherein R* is selected from halogen,
—CN, —NO,, —NH,, —OR?, —NR*R*, —N(R*)SO,R?,
—N(R?*)C(O)R?*, —N(R*)CO,R?, optionally substituted het-
erocyclyl, and optionally substituted heterocyclyl C,_salkyl,
and (two of R?°) together with the atom or atoms to which
they are attached, an optionally substituted three- to six-
membered heteroalicyclic, said optionally substituted three-
to six-membered heteroalicyclic fused to the phenyl as in
XIVa or XIVb.

[0159] In another example, the compound is according to
the preceding paragraph, wherein R*° is selected from halo-
gen, —NR’R?, optionally substituted heterocyclyl, and
optionally substituted heterocyclyl C, qalkyl, and (two of
R*°) together with the atom or atoms to which they are
attached, an optionally substituted five- to six-membered het-
eroalicyclic, said optionally substituted five- to six-mem-
bered heteroalicyclic fused to the phenyl as in XIVa or XIVb.
[0160] In another example, the compound is according to
the preceding paragraph, wherein R? is selected from C,
alkyl, perfluoro C, _; alkyl, and halogen.

[0161] In another example, the compound is according to
the preceding paragraph, wherein R* is selected from per-
fluoro C, ; alkyl and halogen.

[0162] Inanother example, the compound is selected from
Table 2.

TABLE 2

Entry Name Structure

1 N-(6-{[6,7-
bis(methyloxy)quinolin-4-
yl]oxy }-5-chloropyridin-
3-y1)-N'-(4-fluorophenyl)
cyclopropane-1,1-
dicarboxamide =

s
s

F
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TABLE 2-continued

Entry Name Structure

2 N-(6-{[6,7-
bis(methyloxy)quinolin-4-
ylJoxy}-5-chloropyridin-

H H
3-yl)-N'-(4-fluorophenyl) cl Z N N
cyclobutane-1,1-
dicarboxamide
" e} e}
O N F

- x

P
o N

3 N-(6-{[6,7-
bis(methyloxy)quinolin-4-

H H
ylJoxy}-5-chloropyridin- = =~ N N
3-yl)-N'-(phenylmethyl)
cyclopropane-1,1-
dicarboxamide o \N © ©

O
e x
/
o N
4 N-(6-{[6,7-
bis(methyloxy)quinolin-4- al § §
ylJoxy}-5-chloropyridin- Z“
3-yD)-N'-
phenyleyclopropane-1,1-
. h S e} e}
dicarboxamide o N
O
7~ A
P
o N
5 N-[3-fluoro-4-({6-
(methyloxy)-7-[(3- F § §
morpholin-4-ylpropyl)
oxy]quinolin-4-yl}oxy)
phenyl]-N"-(4- o §) §)
fluorophenyl) o F
cyclopropane-1,1-
dicarboxamide o
N -~ x

6  N-[3-fluoro-4-({6-
(methyloxy)-7-[(3- F § §
piperidin-1-ylpropyl)
oxy]quinolin-4-yl}oxy)
phenyl]-N"-(4-
fluorophenyl) o o o F

cyclopropane-1,1-
dicarboxamide
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Entry Name

Structure

10

11

N-[3-fluoro-4-({6-
(methyloxy)-7-[(3-
piperidin-1-
ylpropyl)oxy]quinolin-4-
yl}oxy)phenyl]-N'-(4-
fluorophenyl)cyclobutane-
1,1-dicarboxamide

N-(6-{[6,7-
bis(methyloxy)quinolin-4-
ylJoxy}-5-chloropyridin-
3-yl)-N'-(2-phenylethyl)
cyclopropane-1,1-
dicarboxamide

N-(6-{[6,7-
bis(methyloxy)quinolin-4-
ylJoxy}-2-methylpyridin-
3-yl)-N'-(4-fluorophenyl)
cyclopropane-1,1-
dicarboxamide

N-{4-[(7-chloroquinolin-
4-yhyoxy]-3-
fluorophenyl}-N'-(4-
fluorophenyl)
cyclopropane-1,1-
dicarboxamide

N-{4-[(7-chloroquinolin-
4-yl)oxy]phenyl}-N'-(4-
fluorophenyl)
cyclopropane-1,1-
dicarboxamide

)¢ jHW%H( )
F. N N
(@] (@]
O F
1 /Om
k/\ =
O N

a X X
/
e o} o}

o} N

x

Z
N

N N
“
e o} o}
o} N F

x

Z
N

ho

H H
F N\’%‘/N
I ] 0 0 [ 1
o F

m
=
Cl N

oaYro.

m
=
Cl N
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Entry

Name

Structure

12

13

14

15

16

N-(4-{[6,7-
bis(methyloxy)quinolin-4-
ylJoxy }phenyl)-N'-(4-
fluorophenyl)
cyclopropane-1,1-
dicarboxamide

N-(4-{[6,7-
bis(methyloxy)quinazolin-
4-ylJoxy }phenyl)-N'-(4-
fluorophenyl)
cyclopropane-1,1-
dicarboxamide

N-(4-{[6,7-
bis(methyloxy)quinazolin-
4-ylJoxy}-3-
fluorophenyl)-N'-(4-
fluorophenyl)
cyclopropane-1,1-
dicarboxamide

N-[3-fluoro-4-({6-
(methyloxy)-7-[(3-
morpholin-4-
ylpropyl)oxy]quinazolin-
4-yl}oxy)phenyl]-N'-(4-
fluorophenyl)
cyclopropane-1,1-
dicarboxamide

N-{5-chloro-6-[(6-
(methyloxy)-7-{[(1-
methylpiperidin-4-
yl)methyl]Joxy }quinolin-
4-yl)oxyIpyridin-3-yl}-
N'-(4-fluorophenyl)
cyclopropane-1,1-
dicarboxamide

O

O

O

Z

Jepapol

A

Z
N

aYro.

AN

)

N

H H
F N\’X”/N
I ] 0 0 [ 1
0 F

H H
F N\’X’(N
]: ] 0 0 [ 1
0 F

Xy
p
N

a N N
7
[ o} o}
o} N F

-~ x

F
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TABLE 2-continued

Entry Name Structure

17 N-[5-chloro-6-({6-
(methyloxy)-7-
[(piperidin-4-
ylmethyl)oxy]quinolin-4-

yl}oxy)pyridin-3-yl]-N'- Cl % %
(4-fluorophenyl) =
cyclopropane-1,1-
dicarboxamide S (0] (6]
N F

18  N-[5-chloro-6-({6-
(methyloxy)-7-
[(phenylmethyl)oxy]quino-
lin-4-yl}oxy)pyridin-3-

O
O
P x
P
O N

, H H
y1]-N'-(4-fluorophenyl) al N N
cyclopropane-1,1- =
dicarboxamide

A e} e}
O N
O
~ AN
P
O N
ylJoxy}-3-fluorophenyl)- " "
N'-(4-fluorophenyl) F X X
cyclopropane-1,1-
dicarboxamide
e} e}
O F
O
N =
\/ \/\O N

N'-(4-fluorophenyl)
cyclobutane-1,1-

H H
dicarboxamide F N\’%N
O F
e ee
N
NN N

F

19 N-@-{[7-{[2-
(diethylamino)ethyl]oxy }-
6-(methyloxy)quinolin-4-

20 N-(4{[7-{2-
(diethylamino)ethyl]oxy }-
6-(methyloxy)quinolin-4-
ylJoxy}-3-fluorophenyl)-
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TABLE 2-continued

Entry Name

Structure

21 N-{3-fluoro-4-[(6-
(methyloxy)-7-{[(1-
methylpiperidin-4-
yl)methyl]Joxy }quinazolin-
4-yl)oxy]phenyl}-N'-(4-
fluorophenyl)
cyclopropane-1,1-
dicarboxamide

2 N-(4-{[6,7-
bis(methyloxy)quinolin-4-
ylJoxy}-2-methylphenyl)-
N'-(4-fluorophenyl)
cyclopropane-1,1-
dicarboxamide

23 N-(4-fluorophenyl)-N'-[2-
methyl-6-({6-
(methyloxy)-7-[(3-
morpholin-4-
ylpropyl)oxy]quinolin-4-
yl}oxy)pyridin-3-
yl]cyclopropane-1,1-
dicarboxamide

24 N-(4-{[6,7-
bis(methyloxy)quinolin-4-
ylJoxy}-3-fluorophenyl)-
N'-(4-fluorophenyl)
cyclopropane-1,1-
dicarboxamide

25 N-(6-{[6,7-
bis(methyloxy)quinolin-4-
ylJoxy}-5-chloro-2-
methylpyridin-3-yl)-N'-
(4-fluorophenyl)
cyclopropane-1,1-
dicarboxamide

O/ \O
Z \ /:— e}

o] o]
O
A AN
\O N/
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Entry

Name

Structure

26

27

28

29

30

N-[3-fluoro-4-({7-
(methyloxy)-6-[(3-
morpholin-4-
ylpropyl)oxy]quinazolin-
4-yl}oxy)phenyl]-N'-(4-
fluorophenyl)cyclopropane-
1,1-dicarboxamide

N-(4-{[6,7-
bis(methyloxy)quinolin-4-
ylJoxy}-3,5-
difluorophenyl)-N'-(4-
fluorophenyl)
cyclopropane-1,1-
dicarboxamide

N-(4-{[6,7-
bis(methyloxy)quinolin-4-
ylloxy}-2,5-
difluorophenyl)-N'-(4-
fluorophenyl)
cyclopropane-1,1-
dicarboxamide

N-[3-fluoro-4-({7-
(methyloxy)-6-[(3-
morpholin-4-
ylpropyl)oxy]quinolin-4-
yl}oxy)phenyl]-N'-(4-
fluorophenyl)
cyclopropane-1,1-
dicarboxamide

N-{3-fluoro-4-[(6-
(methyloxy)-7-(2-methyl
octahydrocyclo-
penta[c]pyrrol-5-
ylmethoxy)quinazolin-4-
yl)oxy]phenyl}-N'-(4-
fluorophenyl)
cyclopropane-1,1-
dicarboxamide

\

/

i
j;

i

s}
jmﬁ

q
e
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Entry Name

Structure

31 N-{3-fluoro-4-[(7-
(methyloxy)-6-{[(1-
methylpiperidin-4-
yl)methyl]Joxy }quinazolin-
4-yl)oxy]phenyl}-N'-(4-
fluorophenyl)
cyclopropane-1,1-
dicarboxamide

32 N-[5-fluoro-2-methyl-4-
({6-(methyloxy)-7-[(3-
morpholin-4-
ylpropyl)oxy]quinolin-4-
yl}oxy)phenyl]-N'-(4-
fluorophenyl)
cyclopropane-1,1-
dicarboxamide

33 N-(4-{[6,7-
bis(methyloxy)quinolin-4-
ylloxy}-2,3,5-
trifluoropheny!l)-N'-(4-
fluorophenyl)
cyclopropane-1,1-
dicarboxamide

34 N-(4-{[6,7-
bis(methyloxy)quinolin-4-
ylJoxy}-5-fluoro-2-
methylphenyl)-N'-(4-
fluorophenyl)
cyclopropane-1,1-
dicarboxamide

35  N-(4-{[6,7-
bis(methyloxy)quinolin-4-
ylJoxy}-2-chloro-5-
methylphenyl)-N'-(4-
fluorophenyl)
cyclopropane-1,1-
dicarboxamide

o N
- A
F
o
0
N ~° A

Cl

ZiT

3

3

x
o
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Entry Name Structure
36 N-(3-fluoro-4-{[6-
hydroxy-7- H H
(methyloxy)quinolin-4- F N N
ylJoxy }phenyl)-N'-(4-
fluorophenyl) o o
cyclopropane-1,1- o F
dicarboxamide
HO
A
P
o N

37

38

39

N-(4-fluorophenyl)-N'-[2-
methyl-4-({6-
(methyloxy)-7-[(3-
morpholin-4-
ylpropyl)oxy]quinolin-4-
yl}oxy)phenyl]
cyclopropane-1,1-
dicarboxamide

N-[3-fluoro-4-({6-
(methyloxy)-7-[(3-
piperazin-1-
ylpropyl)oxy]quinolin-4-
yl}oxy)phenyl]-N'-(4-
fluorophenyl)
cyclopropane-1,1-
dicarboxamide

N-{3-fluoro-4-[(6-
(methyloxy)-7-{[3-(4-
methylpiperazin-1-
yl)propyl]oxy }quinolin-4-
yl)oxy]phenyl}-N'-(4-
fluorophenyl)
cyclopropane-1,1-
dicarboxamide

().
4

S

O

O

Jeqanel

x

Z
N

~

=z

7\

N

b=

\

\O
O
F
{ $ f:L
N = NH

X
0

@

N
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Entry Name

Structure

40

41

42

N-{3-fluoro-4-[(6-
(methyloxy)-7-{[(1-
methylpiperidin-4-
yl)methyl]Joxy }quinolin-
4-yl)oxy]phenyl}-N'-(4-
fluorophenyl)
cyclopropane-1,1-
dicarboxamide

N-(4-fluorophenyl)-N'-[4-
({6-(methyloxy)-7-[(3-
morpholin-4-
ylpropyl)oxy]quinolin-4-
yl}oxy)phenyl]
cyclopropane-1,1-
dicarboxamide

N-(A-{[7-{[3-
(diethylamino)propyl]oxy}-
6-(methyloxy)quinolin-
4-ylJoxy}-3-
fluorophenyl)-N'"-(4-
fluorophenyl)
cyclopropane-1,1-
dicarboxamide

A

NH

O

&

o
a
\ N
NH
O)jf k/
O NH

F
(0]

0
o
= |
L
NH
o NH
0
F
o
s
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Entry Name

Structure

43 N-(4-{[6,7-
bis(methyloxy)quinolin-4-
ylJoxy}-2-chloro-5-
fluorophenyl)-N'-(4-
fluorophenyl)
cyclopropane-1,1-
dicarboxamide

44 N-(4-{[6,7-
bis(methyloxy)-2-
(methylthio)quinolin-4-
ylJoxy}-3-fluorophenyl)-
N'-(4-fluorophenyl)
cyclopropane-1,1-
dicarboxamide

45  N-(4-fluorophenyl)-N"-(4-
{[2-methyl-6,7-
bis(methyloxy)quinazolin-
4-ylJoxy }phenyl)
cyclopropane-1,1-
dicarboxamide

46  N-(4-{[2-amino-6,7-
bis(methyloxy)quinolin-4-
ylJoxy}-3-fluorophenyl)-
N'-(4-fluorophenyl)
cyclopropane-1,1-
dicarboxamide

47 N-(3-fluoro-4-{[2-
(methylamino)-6,7-
bis(methyloxy)quinolin-4-
ylJoxy }phenyl)-N'-(4-
fluorophenyl)
cyclopropane-1,1-
dicarboxamide

.
%

7\
—_

i
o—

i
o—
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Entry Name

Structure

48

49

50

(18,2R)-N-[3-fluoro-4-
({6-(methyloxy)-7-[(3-
morpholin-4-
ylpropyl)oxy]quinolin-4-
yl}oxy)phenyl]-N'-(4-
fluorophenyl)-2-
methylcyclopropane-1,1-
dicarboxamide

(1R,2R)-N-[3-fluoro-4-
({6-(methyloxy)-7-[(3-
morpholin-4-
ylpropyl)oxy]quinolin-4-
yl}oxy)phenyl]-N'-(4-
fluorophenyl)-2-
methylcyclopropane-1,1-
dicarboxamide

N-(4-{[6-{[3-
(diethylamino)propyl]oxy}-
7-(methyloxy)quinolin-
4-ylJoxy}-3-
fluorophenyl)-N'-(4-
fluorophenyl)
cyclopropane-1,1-
dicarboxamide

F

o
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Entry Name

Structure

51

52

53

N-(4-{[6-{[2-
(diethylamino)ethyl]oxy }-
7-(methyloxy)quinolin-4-
ylJoxy}-3-fluorophenyl)-
N'-(4-fluorophenyl)
cyclopropane-1,1-
dicarboxamide

1,1-dimethylethyl 4-(3-
{[4-[(2-fluoro-4-{[(1-
{[(4-fluorophenyl)
amino]carbonyl }cycloprop-
yl)carbonyl]amino }phen-
yl)oxy]-6-(methyloxy)
quinolin-7-yl]Joxy}propyl)
piperazine-1-carboxylate

(1R,2R)-N-[3-fluoro-4-
({6-(methyloxy)-7-[(3-
morpholin-4-
ylpropyl)oxy]quinazolin-
4-yl}oxy)phenyl]-N'-(4-
fluorophenyl)-2-
methylcyclopropane-1,1-
dicarboxamide

(€]
%
HN
F

o}
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Entry Name

Structure

54

55

56

(IR2R)-N-(4-{[7-{[2-
(diethylamino)ethyl]oxy }-
6-(methyloxy)quinazolin-
4-ylJoxy}-3-
fluorophenyl)-N'-(4-
fluorophenyl)-2-
methylcyclopropane-1,1-
dicarboxamide

N-(4-{[7-{[3-
(diethylamino)propyl]
oxy }-6-(methyloxy)
quinazolin-4-ylJoxy}-3-
fluorophenyl)-N'-(4-
fluorophenyl)
cyclopropane-1,1-
dicarboxamide

N-(A-{[7-{[3-(4-
acetylpiperazin-1-
yDpropyl]oxy}-6-
(methyloxy)quinolin-4-
ylJoxy}-3-fluorophenyl)-
N'-(4-fluorophenyl)
cyclopropane-1,1-
dicarboxamide
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Entry Name Structure

57  1,1-dimethylethyl 4-(3-
{[4-[(2-fluoro-4-
{[(IR2R)-1-{(4-
fluorophenyl)amino]
carbonyl}-2- N7
methyleyclopropyl)carbon- |
yl]amino }phenyl)oxy]-6- F
(methyloxy)quinolin-7- O
ylJoxy}propyl)piperazine-
1-carboxylate F

z
J

5
zmo

e I

58 N-(4-{[6,7-
bis(methyloxy)quinolin-4-
ylJoxy }phenyl)-N'-(4-

fluorophenyl)-1- F
(phenylmethyl)azetidine-
3,3-dicarboxamide
O, NH
O
N} HN
59 N-(4-{[6,7-
bis(methyloxy)quinolin-4-
ylJoxy }phenyl)-N'-(4-
fluorophenyl)azetidine- F
3,3-dicarboxamide
O, NH
O
1IN HN

2\ N/g \
2\ N/; \
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Entry Name Structure
60  (1R,28)-N-{3-fluoro-4-

61

62

[(6-(methyloxy)-7-{[3-(4-
methylpiperazin-1-
yl)propyl]oxy }quinolin-4-
yl)oxy]phenyl}-N'-(4-
fluorophenyl)-2-
methylcyclopropane-1,1-
dicarboxamide

(1R,2R)-N-{3-fluoro-4-
[(6-(methyloxy)-7-{[3-(4-
methylpiperazin-1-
yl)propyl]oxy }quinolin-4-
yl)oxy]phenyl}-N'-(4-
fluorophenyl)-2-
methylcyclopropane-1,1-
dicarboxamide

(1R,2R)-N-[3-fluoro-4-
({6-(methyloxy)-7-[(3-
piperazin-1-
ylpropyl)oxy]quinolin-4-
yl}oxy)phenyl]-N'-(4-
fluorophenyl)-2-
methylcyclopropane-1,1-
dicarboxamide

\O
O
e
N / .
l/\N/
N\)
\O
@)
hd
N / .
(\NH
N\)
\O
O
ad
N A
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Entry Name

Structure

63

64

65

66

N-(3-fluoro-4-{[7-({3-[4-
(1-methylethyl)piperazin-
1-yl]propyl}oxy)-6-
(methyloxy)quinolin-4-
ylJoxy }phenyl)-N'-(4-
fluorophenyl)
cyclopropane-1,1-
dicarboxamide

N-(4-{[7-{[3-
(diethylamino)propyl]
oxy }-6-(methyloxy)
quinazolin-4-ylJoxy}-3-
fluorophenyl)-N'-(4-
fluorophenyl)
cyclopropane-1,1-
dicarboxamide

(IR2R)-N-(4-{[7-{[3-
(diethylamino)propyl]
oxy }-6-(methyloxy)
quinolin-4-ylJoxy}-3-
fluorophenyl)-N'-(4-
fluorophenyl)-2-
methylcyclopropane-1,1-
dicarboxamide

(1R,2R)-N-(4-{[7-{[2-
(diethylamino)ethyl]oxy }-
6-(methyloxy)quinolin-4-
ylJoxy}-3-fluorophenyl)-
N'-(4-fluorophenyl)-2-
methylcyclopropane-1,1-
dicarboxamide
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Entry Name Structure
67 (IR.2S)-N-(4-{[7-{[3-

(diethylamino)propyl] ‘/

oxy }-6-(methyloxy)

quinolin-4-ylJoxy}-3- Nv

68

69

70

fluorophenyl)-N'-(4-
fluorophenyl)-2-
methylcyclopropane-1,1-
dicarboxamide

(1R,28)-N-(4-{[7-{[2-
(diethylamino)ethyl]oxy }-
6-(methyloxy)quinolin-4-
ylJoxy}-3-fluorophenyl)-
N'-(4-fluorophenyl)-2-
methylcyclopropane-1,1-
dicarboxamide

N-(4-{[7-{[2-
(diethylamino)ethyl]oxy }-
6-(methyloxy)quinazolin-
4-ylJoxy}-3-
fluorophenyl)-N'-(4-
fluorophenyl)cyclobutane-
1,1-dicarboxamide

(1R,28)-N-[3-fluoro-4-
({6-(methyloxy)-7-[(3-
piperazin-1-
ylpropyl)oxy]quinolin-4-
yl}oxy)phenyl]-N'-(4-
fluorophenyl)-2-
methylcyclopropane-1,1-
dicarboxamide

\O
0
|\O©\
N/F N
H

L
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Entry Name

Structure

71

72

73

(1R,2R,3S)-N-[3-fluoro-
4-({6-(methyloxy)-7-[(3-
morpholin-4-
ylpropyl)oxy]quinolin-4-
yl}oxy)phenyl]-N'-(4-
fluorophenyl)-2,3-
dimethyleyclopropane-
1,1-dicarboxamide

(1R,2R,38)-N-{3-fluoro-
4-[(6-(methyloxy)-7-{[3-
(4-methylpiperazin-1-
yl)propyl]oxy }quinolin-4-
yl)oxy]phenyl}-N'-(4-
fluorophenyl)-2,3-
dimethyleyclopropane-
1,1-dicarboxamide

(1R,2R,3S)-N-[3-fluoro-
4-({6-(methyloxy)-7-[(3-
morpholin-4-
ylpropyl)oxy]quinazolin-
4-yl}oxy)phenyl]-N'-(4-
fluorophenyl)-2,3-
dimethyleyclopropane-
1,1-dicarboxamide

N

‘\\\~()
o)
I\O
N/F N
H

@

jus)

e}

&~
S
N

ey

HN

&‘\% O

"ty



US 2012/0184523 Al Jul. 19, 2012
112
TABLE 2-continued
Entry Name Structure
74 (1R,2R,38)-N-{3-fluoro-

75

76

4-[(6-(methyloxy)-7-{[3-
(4-methylpiperazin-1-

yl)propylJoxy }quinazolin- e
4-yl)oxy]phenyl}-N'-(4- N

fluorophenyl)-2,3-
dimethyleyclopropane- N

1,1-dicarboxamide

N-[3-fluoro-4-({6-
(methyloxy)-7-[(3-
morpholin-4-

ylpropyl)oxy]quinazolin- 0]
4-yl}oxy)phenyl]-N'-(4-
fluorophenyl)cyclobutane-

1,1-dicarboxamide N

(2R,3R)-N-[3-fluoro-4-
({6-(methyloxy)-7-[(3-

morpholin-4-
ylpropyl)oxy]quinolin-4-
yl}oxy)phenyl]-N'-(4- 0
fluorophenyl)-2,3-
dimethyleyclopropane- N
1,1-dicarboxamide
\\\\~()
e}
N

(

-
&
N

O
I} HN\\
S0
F N N
H

gy,

ey,
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Entry Name

Structure

77

78

79

80

(2R3R)-N-(4-{[7-{[3-
(diethylamino)propyl]
oxy }-6-(methyloxy)
quinolin-4-ylJoxy}-3-
fluorophenyl)-N'-(4-
fluorophenyl)-2,3-
dimethyleyclopropane-
1,1-dicarboxamide

N-(A-{[7-{[3-
(diethylamino)propyl]
oxy }-6-(methyloxy)
quinolin-4-ylJoxy}-3-
fluorophenyl)-N'-(4-
fluorophenyl)-2,2-
dimethyleyclopropane-
1,1-dicarboxamide

N-[3-fluoro-4-({6-
(methyloxy)-7-[(3-
morpholin-4-
ylpropyl)oxy]quinazolin-
4-yl}oxy)phenyl]-N'-(4-
fluorophenyl)-2,2-
dimethyleyclopropane-
1,1-dicarboxamide

(1R,2R,38)-N-(4-{[7-{[3-
(diethylamino)propyl]

oxy }-6-(methyloxy)
quinolin-4-ylJoxy}-3-
fluorophenyl)-N'-(4-
fluorophenyl)-2,3-
dimethyleyclopropane-
1,1-dicarboxamide

N\/
\O

O
|
N.
\O

O.
|
N N

1) HN
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1) HN
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| A jij\ 0 HN\\
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Entry Name Structure
81 N-(4-{[7-{[2-

82

83

84

(diethylamino)ethyl]oxy }-
6-(methyloxy)quinolin-4-
ylJoxy}-3-fluorophenyl)-
N'-(4-fluorophenyl)-2,2-
dimethyleyclopropane-
1,1-dicarboxamide

(IR,2R,38)-N-(4-{[7-{[2-
(diethylamino)ethyl]oxy }-
6-(methyloxy)quinolin-4-
ylJoxy}-3-fluorophenyl)-
N'-(4-fluorophenyl)-2,3-
dimethyleyclopropane-

N-[3-fluoro-4-({6-
(methyloxy)-7-[(3-
morpholin-4-
ylpropyl)oxy]quinolin-4-
yl}oxy)phenyl]-N'-(4-
fluorophenyl)-2,2-
dimethyleyclopropane-
1,1-dicarboxamide

N-(A-{[7-{[2-
(diethylamino)ethyl]oxy }-
6-(methyloxy)quinazolin-
4-ylJoxy}-3-
fluorophenyl)-N'-(4-
fluorophenyl)-2,2-
dimethyleyclopropane-
1,1-dicarboxamide

LNJ

L

N

O

1,1-dicarboxamide
\%/ :Q\ )ﬁ)

o
o
Q |\O:©\0HN
H
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Entry Name

Structure

85

86

87

88

N-(4-{[7-{[3-
(diethylamino)propyl]
oxy }-6-(methyloxy)
quinazolin-4-ylJoxy}-3-
fluorophenyl)-N'-(4-
fluorophenyl)-2,2-
dimethyleyclopropane-
1,1-dicarboxamide

N-(A-{[7-{[3-
(diethylamino)propyl]

oxy }-6-(methyloxy)
quinazolin-4-ylJoxy}-3-
fluorophenyl)-N'-(4-
fluorophenyl)cyclobutane-
1,1-dicarboxamide

N-{3-fluoro-4-[(6-
(methyloxy)-7-{[3-(4-
methylpiperazin-1-
yl)propylJoxy }quinazolin-
4-yl)oxy]phenyl}-N'-(4-
fluorophenyl)cyclobutane-
1,1-dicarboxamide

N-[3-fluoro-4-({6-
(methyloxy)-7-[(3-
piperazin-1-
ylpropyl)oxy]quinazolin-
4-yl}oxy)phenyl]-N'-(4-
fluorophenyl)cyclobutane-
1,1-dicarboxamide

s

o HN
(6]
N
H
|
O, NH
NH ‘
(6]
|
O, NH
NH ‘
(6]
:
(6] NH
NH ‘
(6]
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Entry Name

Structure

89

90

91

92

(2R,3R)-N-[3-fluoro-4-
({6-(methyloxy)-7-[(3-
morpholin-4-
ylpropyl)oxy]quinazolin-
4-yl}oxy)phenyl]-N'-(4-
fluorophenyl)-2,3-
dimethyleyclopropane-
1,1-dicarboxamide

N-(4-{[7-{[3-
(diethylamino)propyl]

oxy }-6-(methyloxy)
quinolin-4-ylJoxy}-3-
fluorophenyl)-N'-(4-
fluorophenyl)cyclobutane-
1,1-dicarboxamide

N-{3-fluoro-4-[(6-
(methyloxy)-7-{[3-(4-
methylpiperazin-1-
yl)propyl]oxy }quinolin-4-
yl)oxy]phenyl}-N'-(4-
fluorophenyl)cyclobutane-
1,1-dicarboxamide

(IR2R)-N -(4-{[7-{[3-
(diethylamino)propyl]
oxy }-6-(methyloxy)
quinazolin-4-ylJoxy}-3-
fluorophenyl)-N'-(4-
fluorophenyl)-2-
methylcyclopropane-1,1-
dicarboxamide

C

O

e
Tz,

gy,

Ty,
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Entry Name Structure

93 (1R,2R)-N-{3-fluoro-4-

[(6-(methyloxy)-7-{[3-(4- ~
methylpiperazin-1- (o)

yl)propylJoxy }quinazolin-
4-yl)oxy]phenyl}-N'-(4- o
fluorophenyl)-2-
methylcyclopropane-1,1-
dicarboxamide (o)
o
N

94 (2R3R)-N-(4-{[7-{[2-
(diethylamino)ethyl]oxy }- ~
6-(methyloxy)quinazolin- 0 F

4-ylJoxy}-3-

fluorophenyl)-N'-(4- fo)

fluorophenyl)-2,3-

dimethyleyclopropane-

1,1-dicarboxamide fo)
/\ N

95 (2R3R)-N-(4-{[7-{[3-
(diethylamino)propyl]
oxy }-6-(methyloxy) ™~

quinazolin-4-ylJoxy}-3-
fluorophenyl)-N'-(4- o)
fluorophenyl)-2,3-
dimethyleyclopropane-
1,1-dicarboxamide fo)
o i

96  (1R,2R)-N-[3-fluoro-4-
({6-(methyloxy)-7-[(3-
piperazin-1-
ylpropyl)oxy]quinazolin- ~
4-yl}oxy)phenyl]-N'-(4- O F
fluorophenyl)-2-
methylcyclopropane-1,1-
dicarboxamide

O

Tz
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Structure

97

98

99

100

101

(2R,3R)-N-(4-{[7-{[2-
(diethylamino)ethyl]oxy }-
6-(methyloxy)quinolin-4-
ylJoxy}-3-fluorophenyl)-
N'-(4-fluorophenyl)-2,3-
dimethyleyclopropane-
1,1-dicarboxamide

N-(4-{[6,7-
bis(methyloxy)quinolin-4-
ylJoxy}phenyl)-N*-[(4-
fluorophenyl)methyl]
cyclopropane-1,1-
dicarboxamide

N-(4-{[6,7-
bis(methyloxy)quinolin-4-
ylJoxy}phenyl)-N'-(2-
morpholin-4-ylethyl)
cyclopropane-1,1-
dicarboxamide

N-(4-{[6,7-
bis(methyloxy)quinolin-4-
ylJoxy}phenyl)-N'-[2-
(piperidin-1-ylmethyl)
phenyl]cyclopropane-1,1-
dicarboxamide

N-(4-{[6,7-
bis(methyloxy)quinolin-4-
ylJoxy}phenyl)-N'-[2-
(pyrrolidin-1-ylmethyl)
phenyl]cyclopropane-1,1-
dicarboxamide

LJY%O N
LT -

UG
g/%‘\N AN
H

@

gy

~

|
O

|

N
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N,
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Structure

102

103

104

105

N-(4-{[6,7-
bis(methyloxy)quinolin-4-
ylJoxy}phenyl)-N'-[3-
(morpholin-4-ylmethyl)
phenyl]cyclopropane-1,1-
dicarboxamide

N-(4-{[6,7-
bis(methyloxy)quinolin-4-
ylJoxy}phenyl)-N'-[2-
(morpholin-4-ylmethyl)
phenyl]cyclopropane-1,1-
dicarboxamide

N-(4-{[6,7-
bis(methyloxy)quinolin-4-
ylJoxy}phenyl)-N'-
phenyleyclopropane-1,1-
dicarboxamide

N-[3-
(aminomethyl)phenyl]-N'-
(4-{[6,7-bis(methyloxy)
quinolin-4-ylJoxy}
phenyl)cyclopropane-1,1-
dicarboxamide

NH,

o
<
o
<
~o |
o
RN
NA
\ N
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Entry Name Structure

106 N-(4-{[6,7-

bi s(methyloxy)quinolin-4-
ylJoxy}phenyl)-N'-[3-
(piperidin-1-ylmethyl)
phenyl]cyclopropane-1,1-
dicarboxamide

N

107 N-(4-{[6,7-
bis(methyloxy)quinolin-4-
ylJoxy}phenyl)-N'-[3-
(pyrrolidin-1-ylmethyl)
phenyl]cyclopropane-1,1-
dicarboxamide

L

O
NH g
O%
N
H

O/
N
NI N~
JAAQ g

o
o~
“
\N

[0163] Another aspect of the invention is a pharmaceutical
composition comprising a compound according to the inven-
tion and a pharmaceutically acceptable carrier.

[0164] Another aspect ofthe invention is a metabolite of the
compound or the pharmaceutical composition according to
the invention.

[0165] Another aspect of the invention is a method of
modulating the in vivo activity of a kinase, the method com-
prising administering to a subject an effective amount of the
compound or the pharmaceutical composition according to
the invention.

[0166] Another aspect of the invention is the method
according to the preceding paragraph, wherein modulating
the in vivo activity of the kinase comprises inhibition of said
kinase.

[0167] Another aspect of the invention is the method
according to the preceding paragraph, wherein the kinase is at
least one of c-Met, KDR, c-Kit, flt-3, and fit-4.

[0168] Another aspect of the invention is the method
according to the preceding paragraph, wherein the kinase is
c-Met.

[0169] Another aspect of the invention is a method of treat-
ing diseases or disorders associated with uncontrolled, abnor-
mal, and/or unwanted cellular activities, the method compris-
ing administering, to a mammal in need thereof, a
therapeutically effective amount of the compound or the phar-
maceutical composition as described herein.

[0170] Another aspect of the invention is a method of
screening for a modulator of a kinase, said kinase selected
from c-Met, KDR, c-Kit, flt-3, and flt-4, the method compris-

ing combining a compound according to the invention, and at
least one candidate agent and determining the effect of the
candidate agent on the activity of said kinase.

[0171] Another aspect of the invention is a method of inhib-
iting proliferative activity in a cell, the method comprising
administering an effective amount of a composition compris-
ing a compound according to the invention to a cell or a
plurality of cells.

[0172] As mentioned, although improved quinolines and
quinazolines of the invention can be made via conventional
serial methods, due to their complex structure, more efficient
routes are desirable, particularly convergent syntheses. Thus,
the present invention also comprises a process for preparing a
compound of Formula XXI,

XXI
B T
Z \L/
(R4
.z | o
®RYo.4—— )\
N/ R

comprising reaction of a compound of Formula XXII, with a
compound of Formula XXIII
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“ | A S
RYys——
AN N)\ R0
XXIII
B\ L/T
PP—7z
R0
wherein,

each R! is independently selected from halogen, —OR?,
—NO,, —NH,, —NR’R?, -D-R>° and optionally substituted
C,_ealkyl;

R7° is selected from —H, halogen, —OR?>, —S(0),_.R?,
—NO,, —NH,, —NR’R?, and optionally substituted
C,_ealkyl;

J is selected from —N—, —C(H)—, —C(halogen)-, and
—C(CN)—;

Z is selected from —S(0),.,—, —O—, and —NR°—;

each R” is independently selected from —H, optionally sub-
stituted C, galkyl, optionally substituted aryl, and optionally
substituted aryl C, _salkyl;

Ar is either a five- to ten-membered arylene or a five- to
ten-membered heteroarylene containing between one and
three heteroatoms;

R? is selected from —H, halogen, trihalomethyl, —CN,
—NO,, —NH, —OR?> —NRR?’ —S(O),.,R>
—SO,NR’R?, —CO,R?, —C(O)NR’R?, —N(R*)SO,R?,
—N(R?*C(O)R?*, —N(R*)CO,R?, —C(O)R?, and optionally
substituted C,_salkyl;

each R? is independently selected from —H, —Si(R*)(R*)R>,
optionally substituted lower alkyl, optionally substituted aryl,
optionally substituted arylalkyl, and optionally substituted
heteroarylalkyl;

two R, together with the nitrogen to which they are attached,
form a four- to seven-membered heteroalicyclic, said four- to
seven-membered heteroalicyclic optionally containing one
additional heteroatom; when one said additional heteroatom
is a nitrogen, then said nitrogen is optionally substituted with
a group selected from —H, trihalomethyl, —SO,R?,
—SO,NR’R?, —CO,R’, —C(O)NR’R®, —C(O)R®, and
optionally substituted lower alkyl;

B is selected from absent, —N(R'*)—
—0—, 78(0)0-275 and 7C(:O)is
L is selected from absent, —C(—=S)N(R'*)—, —C(=NR'*)
NR")—, —SO,N(R")—, —80,—, —C(=O0)NR")—,
—NR?)—, —C(=0)C, _alkyINR?)—, —NR?)C,.
2alkylC(—0)—, —C(=0)C,_,alkylC(=O0)NR"*)—,
—C(=0)—, —C,alkylene-, —C(—0)C,_,alkylC(—0)
OR®>—, —C(=NR'"HC, ,alkylC(=0)—, —C(=0)C,.
1alkylC(—O)—, and an optionally substituted four- to six-
membered heterocyclyl containing between one and three
annular heteroatoms and comprising at least one nitrogen;

T is selected from —H, —R*?, —C,_,alkyl, —C,_,alkylQ,
—Cy_galkylOQ, —NR'")C, 4-alkylQ, —S0,C,_4alkylQ,
—C(=0)Cy_salkylQ, —C,_,alkyIN(R'*)Q, and —C(=O)N
(R'*)C,., alkylQ, wherein each of the aforementioned
C,_salkyl is optionally substituted;

s 7N(SO2R13)75

Jul. 19,2012

Q is a five- to ten-membered ring system, optionally substi-
tuted with between zero and four of R2%;

each R?° is independently selected from —H, halogen, triha-
lomethyl, —CN, —NO,, —NH,, —OR?, —NR’R>, —S(0)
0.sR?, —SO,NR’R?, —CO,R?, —C(O)NR’R?, —N(R>)
SO,R?’, —NR»C(OR?, —NR>»CO,R?>, —C(O)R?,
optionally substituted C, _calkyl, optionally substituted aryl,
optionally substituted aryl C, salkyl, optionally substituted
heterocyclyl, and optionally substituted heterocyclyl
Cy.ealkyl;

two of R*°, together with the atom or atoms to which they are
attached, combine to form an optionally substituted three- to
seven-membered heteroalicyclic, said optionally substituted
three- to seven-membered heteroalicyclic either spiro-to Q or
fused to Q;

D is selected from —O—, —S(O),.,—, and —NR'*—;
R*° is either R?, or according to formula XXIV;

, XXIV
X Y.
) <
v O, o
| -7

x2

wherein X', X?, and optionally X?, represent the atoms of a
saturated bridged ring system, said saturated bridged ring
system comprising up to four annular heteroatoms repre-
sented by any of X', X?, and X>; wherein,
[0173] each X' is independently selected from —C(R®)
R’—, —0—, —S(0),.,— and —NR®*—;
[0174] each X* is independently an optionally substi-
tuted bridgehead methine or a bridgehead nitrogen;

[0175] each X? is independently selected from —C(R®)
R’—, —0O—, —S(0),.,—, and —NR®*—;
Y is either:
[0176] an optionally substituted C, salkylene linker,

between D and either 1) any annular atom of the satu-
rated bridged ring system, except X*> when X* is a
bridgehead nitrogen, or 2) any heteroatom, represented
by any of R® or R”; provided there are at least two carbon
atoms between D and any annular heteroatom of the
saturated bridged ring system or any heteroatom repre-
sented by any of R® or R7;

[0177] orY is absent, when Y is absent, said saturated
bridged ring system, is directly attached to D via an
annular carbon of said saturated bridged ring system,
unless D is —SO,—, in which case said saturated
bridged ring system, is directly attached to D via an any
annular atom of said saturated bridged ring system;

m and p are each independently one to four;

n is zero to two, when n is zero, then there is a single bond
between the two bridgehead X*’s;

R® and R” are each independently selected from —H, halo-
gen, trihalomethyl, —CN, —NH,, —NO, —OR?
—NR’R?, —S(0),,R>, —SO,NR’R?, —CO,R?, —C(O)
NR’R?, —NR*)SO,R?’, —NR)C(O)R?>, —NCO,R>,
—C(O)R?, optionally substituted C,_salkyl, optionally sub-
stituted aryl, optionally substituted aryl C,_salkyl, optionally
substituted heterocyclyl, optionally substituted heterocyclyl
a C,_calkyl, and a bond to either Y or D; or

R® and R, when taken together are oxo; or

R® and R’, when taken together with a common carbon to
which they are attached, form a optionally substituted three-



US 2012/0184523 Al

to seven-membered spirocyclyl, said optionally substituted
three- to seven-membered spirocyclyl optionally containing
atleast one additional annular heteroatom selected from N, O,
S, and P;

R®is selected from —R>)Y,—SO,NR’R?*, —CO,R?,—C(0)
NR’R?, —SO,R?, and —C(O)R?;

R'? is selected from —H, —C(=O)R?, —C(—0)OR?,
—C(=0)SR?,—SO,R?, —C(=0)N(R*R?, and optionally
substituted C,_salkyl;

two R'?, together with the atom or atoms to which they are
attached, can combine to form a heteroalicyclic optionally
substituted with between one and four of R®°, said heteroali-
cyclic comprising up to four annular heteroatoms, and said
heteroalicyclic optionally comprising an aryl or heteroaryl
fused thereto, in which case said aryl or heteroaryl is option-
ally substituted with an additional one to four of R,

R'*is selected from —H, —NO,, —NH,, —N(R?*)R?,—CN,
—OR?, optionally substituted C,_jalkyl, optionally substi-
tuted heteroalicyclyl C, salkyl, optionally substituted aryl,
optionally substituted aryl C,_salkyl and optionally substi-
tuted heteroalicyclic;

R'? is a group -M*-M?, wherein M" is selected from absent,
—C(=S)NR'")—, —C(E=NR"NR"*)—, —SO,N
(R*)—, —S0,—, —C(=0O)N(R'*)—, —C(=0)C(=0)N
(R*)—, —C, alkylene-, —C(=0)—, and an optionally
substituted four to six-membered heterocyclyl containing
between one and three heteroatoms but comprising at least
one nitrogen; and M? is selected from —H, —C,_salkyl,
alkoxy, —C(—0)C,, alkylQ, —C, ,alkylQ, —OC,.
aalkylQ-, —N(R")C, 4alkylQ-, and —C(=O)N(R")C,.
salkylQ;

R® is selected from —H, halogen, trihalomethyl, —CN,
—NO,, —NH, —OR?> —NRR?’ —SO),,R>
—SO,NR’R?, —CO,R?*, —C(O)NR’R?, —N(R*)SO,R>,
—NR*C(O)R?, —N(R?>CO,R?>, —C(O)R?, optionally
substituted C,_¢ alkyl, optionally substituted aryl, optionally
substituted heteroaryl C, salkyl, and optionally substituted
aryl C,_calkyl;

two of R®°, when attached to a non-aromatic carbon, can be
0X0;

P! is a suitable leaving group; and

P2 is selected from —H, a metal, and a group removed in-situ
when combining XXII and XXIII to make XXI.

[0178] Inone example, the process is according to the pre-
ceding paragraph, wherein Ar is para-phenylene as defined by
the substitution pattern of —7— and —B-L-T about said
phenylene.

[0179] In another example, the process is according to the
preceding paragraph, wherein Z is either —O— or —NR*>—.
[0180] In another example, the process is according to the
preceding paragraph, wherein —B-L-T is selected from the
following:

Rl3 Rl3 Rl3 I|{13

| | |
N N Q N N 0-3
e YOy
Xy XY
N\Rl4 N\Rl4 0
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wherein Q, R*°, and R'? are as defined above; each E is
selected from —O—, —N(R'*)—, —CH,, and —S(0)y_.—;
M is selected from —O—, —N(R?)—, —CH,—, and
—C(=0)N(R"*)—; each V is independently either —N— or
—C(H)—; each methylene in any of the above formulae is
independently optionally substituted with R**; and R* is
selected from halogen, trihalomethyl, —CN,—NO,, —NH,,
—OR?, —NR’R?, —S(0),_,R?>, —SO,NR’R?, —CO,R?,
—C(ONR’R?, —N(R»)SO,R?, —N(R>*)C(O)R?, —N(R?)
CO,R? —C(O)R?, optionally substituted aryl, optionally
substituted aryl C,  alkyl, heteroaryl C, ;alkyl, and option-
ally substituted C,_salkyl; two of R*, together with the car-
bon or carbons to which they are attached, can combine to
form an optionally substituted three- to seven-membered ali-
cyclic or heteroalicyclic; two of R*® on a single carbon can be
0X0.

[0181] In another example, the process is according to the
preceding paragraph, wherein there is one of R thatis -D-R>°
and another of R! that is —OR>“.

[0182] In another example, the process is according to the

preceding paragraph, wherein D is —O—.

[0183] In another example, the process is according to the
preceding paragraph, wherein —O—R>° and —OR>“ are
interchangeably located at the 6-position and 7-position of
the quinazoline or quinoline according to Formula XXI.
[0184] In another example, the process is according to the
preceding paragraph, wherein —OR>® is selected from
—OH, —OSi(R*)(R*)R?, and optionally substituted —OC, _
salkyl.

[0185] In another example, the process is according to the
preceding paragraph, wherein J is —N— or —C(H)—.
[0186] In another example, the process is according to the
preceding paragraph, wherein —B-L-T is selected from:

RI3 0
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wherein Q, R*°, R'3, E, and R®° are as defined above; each
methylene in any of the above formulae, other than those in a
depicted ring, is independently optionally substituted with

Jul. 19,2012
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R?®; and R* is selected from halogen, trihalomethyl, oxo,

—CN, —NO,, —NH,, —OR?, —NR’R?, —S(0),_,R?,
—SO,NR’R?, —CO,R?, —C(O)NR’R?, —N(R?) SO,R>,
—N(R*C(O)R?, —N(R*)CO,R?>, —C(O)R?, optionally

substituted aryl, optionally substituted aryl C,_salkyl, het-
eroaryl C,_alkyl, and optionally substituted C,_salkyl; two of
R?*, together with the carbon or carbons to which they are
attached, can combine to limn a three- to seven-membered
optionally substituted alicyclic or heteroalicyclic.

[0187] In another example, the process is according to the
preceding paragraph, wherein Q is selected from the follow-
ing three formulae:

wherein R?° is defined as above, and P is a five- to seven-
membered ring, including the two shared carbons of the aro-
matic ring to which P is fused, P optionally containing
between one and three heteroatoms.

[0188] In another example, the process is according to the
preceding paragraph, wherein —B-L-T is either of formula
XXV or formula XXVI,

XXV
R3O
R™)o4

R13a Rl3b N
| T (R4
/
0-3

Rl3a

W‘)}\ 3.
le@ R)o4

wherein R*° is defined as above; G is either an optionally
substituted cycloalkyl or an optionally substituted heteroali-
cyclic; each R* is independently selected from halogen, tri-
halomethyl, —CN, —NO,, —NH,, —OR>?, —NR’R?,
—S(0),.R?, —SO,NR’R®, —CO,R?>, —C(O)NR’R?,
—N(R*SO,R?, —N(R*C(O)R?, —N(R*)CO,R?, —C(0)
R?, and optionally substituted C, _calkyl; and R** and R>” are
each independently selected from —H and optionally substi-
tuted C, _calkyl.

[0189] In another example, the process is according to the
preceding paragraph, wherein a compound of formula XXIIa
is combined with a compound of formula XXIIIa to make a
compound of formula XXIa,

XXVI
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XXIla
pl
Czalkyl-O
X7
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~o N R
XXIIIa
B T
/ \L/
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RN
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XXIa
B T
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i % )
(R%o4
C1_3alkyl—O
X7
R | )\
o N R

wherein —B-L-T, Z, J, R®°, and R? are as defined above; R7°
is selected from —H, —NO,, —NH,, and —NR’R?; pro-
vided when Z is —N(R®)— that R® is selected from —H,
C, salkyl, and aryl C, salkyl; P! is selected from halogen,
optionally substituted alkyl-S(O),_,—, optionally substituted
arylsulfonate, optionally substituted alkylsulfonate, a group
containing boron, an azide, a group containing phosphorus,
and a metal; and P? is selected from —H and a metal.
[0190] In another example, the process is according to the
preceding paragraph, wherein P? is selected from —H,
lithium, sodium, potassium, cesium, copper, palladium, and
titanium.

[0191] In another example, the process is according to the
preceding paragraph, wherein 7 is —O—.

[0192] In another example, the process is according to the
preceding paragraph, wherein P is selected from chlorine,
bromine, a toluene sulfonate, and trifluoromethansulfonate.
[0193] In another example, the process is according to the
preceding paragraph, wherein R7 is —H.

[0194] In another example, the process is according to the
preceding paragraph, wherein J is —C(H)—.

[0195] In another example, the process is according to the
preceding paragraph, wherein R? is selected from C,_ alkyl,
perfluoro C, ¢ alkyl, and halogen.

[0196] In another example, the process is according to the
preceding paragraph, wherein XXIla and XXIIla are heated
together, optionally with a base, optionally with microwave
radiation, to foam XXIa.

[0197] In another example, the process is according to the
preceding paragraph, wherein the base is selected from an
organic base, an inorganic base, and a combination of an
organic base and an inorganic base.

[0198] In another example, the process is according to the
preceding paragraph, wherein the base is selected from 2,6-
Iutidine, 4-N,N-dimethylaminopyridine, and a metal carbon-
ate.

[0199] In another example, the process is according to the
preceding paragraph, wherein XXIla and XXIIla are heated
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together in a solvent with said base, at between about 40° C.
and 200° C. for between about one hour and twenty-four
hours to form XXIa.

[0200] In another example, the process is according to the
preceding paragraph, wherein the solvent is an organic sol-
vent.

[0201] In another example, the process is according to the
preceding paragraph, wherein one molar equivalent of XXIIa
is combined with between about one quarter and four molar
equivalents of XXIIIa.

[0202] In another example, the process is according to the
preceding paragraph, wherein one molar equivalent of XXIIa
is combined with more than one but less than two molar
equivalents of XXIIIa.

[0203] In another example, the process is according to the
preceding paragraph, wherein XXIla is combined with
XXIIla and said base in an aromatic solvent to form a mixture,
and said mixture is heated to between about 100° C. and 200°
C. for between about one and ten hours to form Ia.

[0204] In another example, the process is according to the
preceding paragraph, wherein the aromatic solvent is an
optionally substituted benzene.

[0205] In another example, the process is according to the
preceding paragraph, wherein the aromatic solvent is bro-
mobenzene.

[0206] In another example, the process is according to the
preceding paragraph, wherein the base is 4-N,N-dimethy-
laminopyridine.

[0207] In another example, the process is according to the
preceding paragraph, wherein said mixture is heated to reflux
for between about three and seven hours.

[0208] In another example, the process is according to the
preceding paragraph, wherein said mixture is heated to reflux
for between about four and six hours.

[0209] In another example, the process is as defined seven
paragraphs above, wherein one molar equivalent of XXIla is
combined with more than one but less than two molar equiva-
lents of XXIIIa and said base in a non-aromatic solvent to
form a mixture, and said mixture is heated to between about
40° C. and 100° C. for between about one and twenty hours to
form XXTa.

[0210] In another example, the process is according to the
preceding paragraph, wherein the non-aromatic solvent com-
prises a functional group selected from an amide, an ether, a
nitrile, a halide, an ester, an amine, and a ketone.

[0211] In another example, the process is according to the
preceding paragraph, wherein the non-aromatic solvent is
N,N-dimethylacetamide.

[0212] In another example, the process is according to the
preceding paragraph, wherein the base is potassium carbon-
ate.

[0213] In another example, the process is according to the
preceding paragraph, wherein said mixture is heated to about
50° C. between about ten and twenty hours.

[0214] In another example, the process is according to the
preceding paragraph, wherein the aromatic solvent is an
optionally substituted pyridine.

[0215] In another example, the process is according to the
preceding paragraph, wherein the aromatic solvent is 2,6-
lutidine.

[0216] In another example, the process is according to the
preceding paragraph, wherein the base is 2,6-lutidine.
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[0217] In another example, the process is according to the
preceding paragraph, wherein said mixture is heated to reflux
for between about three and seven hours.

[0218] In another example, the process is according to the
preceding paragraph, wherein said mixture is heated to reflux
for between about four and six hours.

[0219] Inanother example, the process is as eighteen para-
graphs defined above, wherein one molar equivalent of
XXIlIa is combined with more than one but less than two
molar equivalents of XXIIa.

[0220] In another example, the process is according to the
preceding paragraph, wherein XXIla is combined with
XXIIlaand said base in an aromatic solvent to form a mixture,
and said mixture is heated to between about 100° C. and 200°
C. for between about ten and twenty hours to form XXIJa.

[0221] In another example, the process is according to the
preceding paragraph, wherein the aromatic solvent is an
optionally substituted pyridine.

[0222] In another example, the process is according to the
preceding paragraph, wherein the aromatic solvent is 2,6-
lutidine.

[0223] In another example, the process is according to the
preceding paragraph, wherein the base is 2,6-lutidine.
[0224] In another example, the process is according to the
preceding paragraph, wherein said mixture is heated to
between about 150° C. and 200° C. for between about fifteen
and twenty hours.

[0225] In another example, the process is as defined above
in any of the twenty-nine preceding paragraphs, wherein a
compound of formula XXIIb is substituted for the compound
of formula XXIIa, and either a compound of formula XXIIIb
or a compound of formula XXIIIc is substituted for the com-
pound of formula XXIIIa, in order to make a compound of
formula XXIb or a compound of formula XXIc, respectively,
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wherein J, R>°, R*° and R? are as defined above.

[0226] In another example, the process is according to the
preceding paragraph, wherein R?, if present, is halogen.
[0227] In another example, the process is according to the
preceding paragraph, wherein R?, if present, is fluorine.
[0228] In another example, the process is according to the
preceding paragraph, wherein R?, if present, is up to two
fluorines ortho to the oxygen of the phenylene to which R? is
attached.

[0229] In another example, the process is used to make a
compound listed in either Table 1 or Table 2.

[0230] In another example the process is as defined above
in any of the fifty-two preceding paragraphs, further compris-
ing converting said compound to a pharmaceutically accept-
able salt, hydrate, or prodrug thereof.

DEFINITIONS

[0231] As used in the present specification, the following
words and phrases are generally intended to have the mean-
ings as set forth below, except to the extent that the context in
which they are used indicates otherwise or they are expressly
defined to mean something different.

[0232] The symbol “—” means a single bond, “—" means
adouble bond, “="means a triple bond. The symbol “wanr>
refers to a group on a double-bond as occupying either posi-
tion on the terminus of a double bond to which the symbol is
attached; that is, the geometry, E- or Z—, of the double bond
is ambiguous. When a group is depicted removed from its
parent formula, the “~ > symbol will be used at the end of
the bond which was theoretically cleaved in order to separate
the group from its parent structural formula.

[0233] Whenchemical structures are depicted or described,
unless explicitly stated otherwise, all carbons are assumed to
have hydrogen substitution to conform to a valence of four.
For example, in the structure on the lefi-hand side of the
schematic below there are nine hydrogens implied. The nine
hydrogens are depicted in the right-hand structure. Some-
times a particular atom in a structure is described in textual
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formula as having a hydrogen or hydrogens as substitution
(expressly defined hydrogen), for example, —CH,CH,—. It
is understood by one of ordinary skill in the art that the
aforementioned descriptive techniques are common in the
chemical arts to provide brevity and simplicity to description
of otherwise complex structures.

H g n
H
Br Br
H
H
H
H H

[0234] Inthis application, some ring structures are depicted
generically and will be described textually. For example, in
the schematic below, if in the structure on the left, ring A is
used to describe a “spirocyclyl,” then if ring A is cyclopropyl,
there are at most four hydrogens on ring A (when “R” can also
be —H). In another example, as depicted on the right side of
the schematic below, if ring B is used to describe a “phe-
nylene” then there can be at most four hydrogens on ring B
(assuming depicted cleaved bonds are not C—H bonds).

v&l{)\(
[0235] If a group “R” is depicted as “floating” on a ring
system, as for example in the formula:

N
RAr

s

then, unless otherwise defined, a substituent “R” may reside
on any atom of the ring system, assuming replacement of a
depicted, implied, or expressly defined hydrogen from one of
the ring atoms, so long as a stable structure is formed.
[0236] Ifagroup “R”is depicted as floating on a fused ring
system, as for example in the formulae:

®)y
N4 AN
C L
N 7 L or

then, unless otherwise defined, a substituent “R” may reside
on any atom of the fused ring system, assuming replacement
of'a depicted (for example the —NH— in the formula above),
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implied (for example as in the formula above, where the
hydrogens are not shown but understood to be present), or
expressly defined hydrogen (for example where in the for-
mula above, “X” equals —CH-—) from one of the ring atoms,
so long as a stable structure is formed. In the example
depicted, the “R” group may reside on either the 5S-membered
or the 6-membered ring of the fused ring system. In the
formula depicted above, when y is 2 for example, then the two
“R’s” may reside on any two atoms of the ring system, again
assuming each replaces a depicted, implied, or expressly
defined hydrogen on the ring.

[0237] When there are more than one such depicted “float-
ing” groups, as for example in the formulae:

(EESE vl
el

where there are two groups, namely, the “R” and the bond
indicating attachment to a parent structure; then, unless oth-
erwise defined, the “floating” groups may reside on any atoms
of the ring system, again assuming each replaces a depicted,
implied, or expressly defined hydrogen on the ring.

[0238] When a group “R” is depicted as existing on a ring
system containing saturated carbons, as for example in the
formula:

where, in this example, “y” can be more than one, assuming
each replaces a currently depicted, implied, or expressly
defined hydrogen on the ring; then, unless otherwise defined,
where the resulting structure is stable, two “R’s” may reside
on the same carbon. A simple example is when R is a methyl
group; there can exist a geminal dimethyl on a carbon of the
depicted ring (an “annular” carbon). In another example, two
R’s on the same carbon, including that carbon, may form a
ring, thus creating a spirocyclic ring (a “spirocyclyl” group)
structure with the depicted ring as for example in the formula:

N a s

[0239] “Alkyl” is intended to include linear, branched, or
cyclic hydrocarbon structures and combinations thereof,
inclusively. For example, “Cg alkyl” may refer to an n-octyl,
iso-octyl, cyclohexylethyl, and the like. Lower alkyl refers to
alkyl groups of from one to six carbon atoms. Examples of
lower alkyl groups include methyl, ethyl, propyl, isopropyl,
butyl, s-butyl, t-butyl, isobutyl, pentyl, hexyl and the like.
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Higher alkyl refers to alkyl groups containing more that eight
carbon atoms. Exemplary alkyl groups are those of C,, or
below. Cycloalkyl is a subset of alkyl and includes cyclic
hydrocarbon groups of from three to thirteen carbon atoms.
Examples of cycloalkyl groups include c-propyl, c-butyl,
c-pentyl, norbornyl, adamantyl and the like. In this applica-
tion, alkyl refers to alkanyl, alkenyl, and alkynyl residues
(and combinations thereof); it is intended to include cyclo-
hexylmethyl, vinyl, allyl, isoprenyl, and the like. Thus when
an alkyl residue having a specific number of carbons is
named, all geometric isomers having that number of carbons
are intended to be encompassed; thus, for example, either
“butyl” or “C, alkyl” is meant to include n-butyl, sec-butyl,
isobutyl, t-butyl, isobutenyl and but-2-yne radicals; and for
example, “propyl” or “Cjalkyl” each include n-propyl, pro-
penyl, and isopropyl.

[0240] “Alkylene” refers to straight or branched chain diva-
lent radical consisting solely of carbon and hydrogen atoms,
containing no unsaturation and having from one to ten carbon
atoms, for example, methylene, ethylene, propylene, n-buty-
lene and the like. Alkylene is a subset of alkyl, referring to the
same residues as alkyl, but having two points of attachment
and, specifically, fully saturated. Examples of alkylene
include ethylene (—CH,CH,—), propylene
(—CH,CH,CH,—), dimethylpropylene (—CH,C(CH,)
,CH,—), and cyclohexylpropylene (—CH,CH,CH
(CeH,5))-

[0241] “Alkylidene” refers to a straight or branched chain
unsaturated divalent radical consisting solely of carbon and
hydrogen atoms, having from two to ten carbon atoms, for
example, ethylidene, propylidene, n-butylidene, and the like.
Alkylidene is a subset of alkyl, referring to the same residues
as alkyl, but having two points of attachment and, specifically,
double bond unsaturation. The unsaturation present includes
at least one double bond.

[0242] “Alkylidyne” refers to a straight or branched chain
unsaturated divalent radical consisting solely of carbon and
hydrogen atoms having from two to ten carbon atoms, for
example, propylid-2-ynyl, n-butylid-1-ynyl, and the like.
Alkylidyne is a subset of alkyl, referring to the same residues
as alkyl, but having two points of attachment and, specifically,
triple bond unsaturation. The unsaturation present includes at
least one triple bond.

[0243] Any of the above radicals, “alkylene,” “alkylidene”
and “alkylidyne,” when optionally substituted, may contain
alkyl substitution which itself contains unsaturation. For
example, 2-(2-phenylethynyl-but-3-enyl)-naphthalene (IU-
PAC name) contains an n-butylid-3-ynyl radical with a vinyl
substituent at the 2-position of said radical.

[0244] “Alkoxy” or “alkoxyl” refers to the group
—O-alkyl, for example including from one to eight carbon
atoms of a straight, branched, cyclic configuration, unsatur-
ated chains, and combinations thereof attached to the parent
structure through an oxygen atom. Examples include meth-
oxy, ethoxy, propoxy, isopropoxy, cyclopropyloxy, cyclo-
hexyloxy and the like. Lower-alkoxy refers to groups con-
taining one to six carbons.

[0245] “Substituted alkoxy” refers to the group —O-(sub-
stituted alkyl), the substitution on the alkyl group generally
containing more than only carbon (as defined by alkoxy). One
exemplary substituted alkoxy group is “polyalkoxy” or —O-
optionally substituted alkylene-optionally substituted alkoxy,
and includes groups such as —OCH,CH,OCH;, and glycol
ethers such as polyethyleneglycol and —O(CH,CH,0),CH;,
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where x is an integer of between about two and about twenty,
in another example, between about two and about ten, and in
a further example between about two and about five. Another
exemplary substituted alkoxy group is hydroxyalkoxy or
—OCH,(CH,),OH, where y is for example an integer of
between about one and about ten, in another example y is an
integer of between about one and about four.

[0246] “Acyl” refers to groups of from one to ten carbon
atoms of a straight, branched, cyclic configuration, saturated,
unsaturated and aromatic and combinations thereof, attached
to the parent structure through a carbonyl functionality. One
or more carbons in the acyl residue may be replaced by
nitrogen, oxy