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(54) Title: PROTEIN KINASE MODULATORS AND METHOD OF USE

(57) Abstract: The present invention relates to chemical compounds
having a general formula I wherein A, B, D, E, G, H'"> and R!** are
defined herein, and synthetic intermediates, which are capable of
modulating various protein kinase receptor enzymes and, thereby,
influencing various disease states and conditions related to the activities
of these kinases. For example, the compounds are capable of modulating
kinase enzymes thereby influencing the process of angiogenesis and
treating angiogenesis-related diseases and other poliferative disorders,
| including cancer and inflammation.
pharmaceutical compositions, including the compounds, and methods
of treating disease states related to the activity of protein kinases.

The invention also includes
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PROTEIN KINASE MODULATORS AND METHOD OF USE

This application claims the benefit of U.S.
Provisional Application No. 60/569,193, filed May 7, 2004

5 which is hereby incorporated by reference herein.

FIELD OF THE INVENTION
The invention relates to the field of pharmaceutical
agents and, more specifically, i1s directed to compounds,

10 compositions, uses and methods for treating angiogenesis and
cancer.

BACKGROUND OF THE INVENTION
Protein kinases represent a large family of enzymes,
which catalyze the phosphorylation of target protein

15 substrates. The phosphorylation is usually a transfer
reaction of a phosphate group from ATP to the protein
substrate. Common points of attachment for the phosphaté
group to the protein substrate include, for example, a
tyrosine, serine or threonine residue. “For example, protein

20 tyrosine kinases (PTKs) are‘enzymeé, which catalyze the
phosphorylation of specific tyrosine residues in cellular
proteins. Examples of kinases in the protein kinase family
include, without limitation,‘abl, Akt, Aurora-A, Aurora-B,
becr-abl, Blk, Brk, Btk, c-kit, c-Met, c-src, c-fms, CDK1,

25 CDK2, CDK3, CDK4, CDK5, CDK6, CDK7, CDK8, CDK9, CDK10,
cRafl, CSF1R, CSK, EGFR, ErbB2, ErbB3, ErbB4, Erk, Fak, fes,
FGFR1, FGFR2, FGFR3, FGFR4, FGFR5, Fgr, flt-1, Fps, Frk,
Fyn, Hck, IGF-1R, INS-R, Jak, KDR, Lck, Lyn, MEK, p38,
PDGFR, PIK, PKC, PYK2, ros, tie, tie2, TRK, Yes, and Zap70.

30 Due to their activity in numerous cellular processes,
protein kinases have emerged as important therapeutic
targets.

Protein kinases play a central role in the regulation
and maintenance of a wide variety of cellular processes and

35 cellular function. For example, kinase activity acts as
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molecular switches regulating cell proliferation,
activation, and/or differentiation. Uncontrolled or
excessive kinase activity has been observed in many disease
states including benign and malignant proliferation
disorders as well as diseases resulting from inappropriate
activation of the immune system (autoimmune disorders),
allograff rejection, and graft vs host disease. In addition,
endothelial cell specific receptor PTKs, such as VEGF-2,
Tie-2 and Lck mediate the angiogenic process and are,
therefore, involved in supporting the progression of cancers
and other diseases involving uncontrolled wvascularization.
Angiogenesis is the process of developing new blood
vessels, particularly capillaries, from pre-existing
vasculature and is an essential component of embryogenesis,
normal physiological growth, repair, and tumor expansion.
Angiogenesis remodels small vessels into larger conduit
vessels, a physiologically important aspect of wvascular
growth in adult‘tissues} Vascular growth is reqﬁired for
beneficial processes such as tissue repair, wound healing,
recovery from tissue ischemia and menstrual cycling.
Certain diseaseé and/or pathological conditions
develop as a result of, or are known to be associated with,
the regulation and/or deregulation of angiogenesis. For
example, ocular neovascularisation such as retinopathies
(including diabetic retinopathy), age-related macular
degeneration, psoriasis, hemangioblastoma, hemangioma, and
arteriosclerosis have been found to be caused, in part, due
the loss of regulation and/or maintenance of wvascular
growth. Inflammatory diseases such as a rheumatoid or
rheumatic inflammatory disease, and especially arthritis
(including rheumatoid arthritis) where new capillary blood
vessels invade the joint and destroy cartilage, have been
associated with angiogenesis. 1In addition, chronic

inflammatory disorders such as chronic asthma, arterial or
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post-transplantational atherosclerosis, endometriosis, and
neoplastic diseases including so-called solid tumors and
liquid tumors (for example, leukemias), have been found to
be linked to the regulation and control of angiogenesis.

The involvement of angiogenesis in major diseases has
lead to the identification and development of various
targets for inhibiting angiogenesis. These targets relate
to various receptors, enzymes, and other proteins in the
angiogenic process or cascade of events leading to
angiogenesis, such as, for example, activation of
endothelial cells by an angiogenic signal, synthesis and
release of degradative enzymes, endothelial cell migration,
proliferation of endothelial cells, and formation of
capillary tubules.

One target identified in the cascade of events leading
to angiogenesis is the Tie receptor family. The Tie-1 and
Tie-2 receptors are single-transmembrane, tyrosine kinase
receptors (Tie stands for tyrosine kinase receptors with
immunoglobulin and EGF homology domains). Tie-2 is an
endothelial cell specific receptor tyrosine kinase, which is
involved in angiogenic procésses, such as vegsel branching,
sprouting, remodeling, maturation and stability. Tie-2 is
the first mammalian receptor for which both agonist‘
ligand(s) (for example, Angiopoietin-1 (“Angl”) which binds
to and stimulates phosphorylation and signal transduction of
Tie-2), and context dependent agonist/antagonist ligand(s)
(for example, Angiopoietin-2 (“Ang2”)) have been identified.
Knock out and transgenic manipulation of the expression of
Tie-2 and its ligands indicates that tight spacial and
temporal coﬁtrol of Tie-2 signaling is important for the
proper development of new vascularization.

Biological models suggest that the stimulation of Tie-
2 by the Angl ligand is directly involved in the branching,

sprouting and outgrowth of new vessels, and recruitment and
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interaction of periendothelial support cells important in
maintaining vessel integrity and inducing quiescence. The
absence of Angl stimulation of Tie-2 or the inhibition of
Tie-2 autophosphorylation by Ang2, which is produced at high
levels at sites of vascular regression, may cause a loss in
vascular structure and matrix contacts resulting in
endothelial death, especially in the absence of
growth/survival stimuli.

Recently, upregulation of Tie—2‘expression has been
found in the vascular synovial pannus of arthritic joints of
humans, consistent with the role in inappropriate
neovasculariation. This finding suggests that Tie-2 plays a
role in the progression of rheumatoid arthritis. Point

mutations producing constitutively activated forms of Tie-2

have been identified in association with human venous

malformation disorders. Tie-2 inhibitors would, therefore,
be useful in treating such disorders, as well as in other
instances of improper neovasacularization. However, with
the recent recognition of Ang3 and Ang4 as additional Tie-2
binding ligands, targeting a Tie-2 ligand-receptor
interaction as an anti-angiogenic therapeutic approach is
less favorable. Accordingly, a Tie-2 receptor kinase
inhibition approach has become a strategy of choice.
Another angiogenic factor responsible for regulating
the growth and differentiation of the vascular system and
its components, both during embryonic development and normal
growth, as well as in a wide number‘of pathological
anomalies and diseases, is Vascular Endothelial Growth
Factor (“VEGF”; originally termed “Vascular Permeability
Factor", VPF), along with its cellular receptors (see G.
Breier et al., Trends in Cell Biology, 6:454-456 (1996)).
VEGF is a dimeric, disulfide-linked 46-kDa
glycoprotein related to "Platelet-Derived Growth Factor"
(PDGF) . It is produced by normal cell lines and tumor cell
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lines; is an endothelial cell-specific mitogen; shows
angiogenic activity in in vivo test systems (e.g. rabbit
cornea); is chemotactic for endothelial cells and monocytes;
and induces plasminogen activators in endothelial cells,
which are involved in the proteolytic degradation of
extracellular matrix during the formation of capillaries. A
number of isoforms of VEGF are known, which show comparable
biological activity, but differ in the type of cells that
secrete them and in their heparin-binding capacity. In
addition, there are other members of the VEGF family, such
as "Placenta Growth Factor" (P1GF) and VEGF-C.

VEGF receptors (VEGFR) are also transmembrane receptor
tyrosine kinases. They are characterized by an
extracellular domain with seven immunoglobulin—like domains
and an intracellular tyrosine kinase domain. Various types
of VEGF receptor are known, e.g. VEGFR-1 (also known as flt-
1), VEGFR-2 (also known as KDR), and VEGFR-3.

A large number of human tumors, especially gliomas and
carcinomas, express high levelé of VEGF and its receptors.
This has led to the belief that the VEGF released by tumor
cells stimulates the growth of blood capillaries and the‘
proliferation of tumor endothelium in a paracrine manner,
and through the improved blood supply, accelerate tumor
growth. Increased VEGF expression could explain the
occurrence of cerebral edema in patients with glioma.

Direct evidence of the role of VEGF as a tumor angiogenesis
factor in vivo has been shown in studies in which VEGF
expression or VEGF activity was inhibited. This was
achieved with anti-VEGF antibodies, with dominant-negative
VEGFR-2 mutants, which inhibited signal transduction, and
with antisense-VEGF RNA techniques. All approaches led to a
reduction in the growth of glioma cell lines or other tumor
cell lines in vivo as a result of inhibited tumor

angiogenesis.
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VEGF's are unique in that they are the primary
angiogenic growth factors known to contribute to vascular
hyperpermeability and the formation of edema. Indeed,
vascular hyperpermeability and edema that is associated with
the expression or administration of many other growth
factors appears to be mediated via VEGF production.

Inflammatory cytokines stimulate VEGF production.
Hypoxia results in a marked upregulation of VEGF in numerous
tissues, hence situations involving infarct, occlusion,
ischemia, anemia, or circulatory impairment typically invoke
VEGF/VPF-mediated responses. Vascular hyperpermeability,
associated edema, altered transendothelial exchange and
macromolecular extravasation, which is often accompanied by
diapedesis, can result in excessive matrix deposition,
aberrant stromal proliferation, fibrosis, etc. Hence, VEGF-
mediated hyperpermeability can significantly contribute to
disorders with these etiologic features. As such, the
regulation of angiogenesis via the VEGF receptor activity
has become an important therapeutic target.

Angiogenesis is regarded as an absolute prerequisite
for tumors that grow beyond a diameter of about 1-2 mm. Up
to this size, oxygen and nutrients may be supplied to the
tumor cells by diffusion. Every tumor, regardless of its
origin and its cause, is thus dependent on angiogenesis for
its growth after it has reached a certain size.

Three principal mechanisms play an important part in
the activity of angiogenesis inhibitors against tumors: 1)
Inhibition of the growth of vessels, especially capillaries,
into vascular resting tumors, with the result that there is |
no net tumor growth owing to the balance that is achieved
between cell death and proliferation; 2) Prevention of the
migration of tumor cells owing to the absence of blood flow
to and from tumors; and 3) Inhibition of endothelial cell

proliferation, thus avoiding the paracrine growth-
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stimulating effect exerted on the surrounding tissue by the
endothelial cells which normally line the vessels. See R.
Connell and J. Beebe, Exp. Opin. Ther. Patents, 11:77-114
(2001) .

The inhibition of vascular growth in this context has
also shown beneficial effects in preclinical animal models.
For example, inhibition of angiogenesis by blocking vascular
endothelial growth factor or its receptor has resulted in
inhibition of tumor growth and in retinopathy. Also, the
development of pathological pannus tissue in rheumatoid
arthritis involves angiogenesis and might be blocked by
inhibitors of angiogenesis.

The ability to stimulate vascular growth has potential
utility for treatment of ischemia-induced pathologies such
as myocardial infarction, coronary artery disease,
peripheral vascular disease,‘and stroke. The sprouting of
new vessels and/or the expansion of small vessels in
ischemic tissues prevents ischemic tissue death and induces
tissue repair. Regulating angiogenesis by inhibiting
certain recognized pathways in this process would therefore,
be useful in treating diseases, such as ocular
neovascularization, including retinopathy, age-related
macular degeneration, psoriasis, hemangioblastoma,
hemangioma, arteriosclerosis, inflammatory disease
rheumatoid arthritis, chronic inflammatory disorders such as
chronic asthma, arterial or post-transplantational
atherosclerosis, endometriosis, and neoplastic diseases such
as leukemias, otherwise known to be associated with
deregulated angiogenesis. Treatment of malaria and related
viral diseases may also be mediated by HGF and cMet.

Other receptor tyrosine kinases such as FGFR-1, PDGFR,
FLK-1 (Fetal Liver Kinase-1l) and c-Met have also been
suggested to play a role in angiogenesis. C-met is a unique

receptor tyrosine kinase, which comprises, in its native
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form, a 190 kDa heterodimeric (a disulfide-linked 50 kDa a-
chain and a 145 kDa B-~chain) membrane-spanning tyrosine
kinase protein (Proc. Natl. Acad. Sci. USA, 84:6379-6383
(1987)). C-Met is mainly expressed in epithelial cells and
stimulation of c-Met leads to scattering, angiogenesis,
proliferation and metastasis. (See Cytokine and Growth
Factor Reviews, 13:41-59 (2002)). The ligand for c-Met is
hepatocyte growth factor (also known as scatter factor, HGF
and SF). HGF is a heterodimeric protein secreted by cells
of mesodermal origin (Nature, 327:239-242 (1987); J. Cell
Biol., 111:2097-2108 (1990)).

Various biological activities have been described for
HGF through interaction with c-met (Hepatocyte Growth
Factor-Scatter Factor (HGF-SF) and the c-Met Receptor,

Goldberg and Rosen, eds., Birkhauser Verlag-Basel, 67-79

1 (1993). The biological effect of HGF/SF may depend in part

on the target cell. HGF induces a spectrum of biological
activitiés in epithelial cells, including mitogenesis,
stimulation of cell motility and promotion of matrix
invasion (Biochem. Biophys. Res. Comm., 122:1450-1459
(1984); Proc. Natl. Acad. Sci. U.S.A., 88:415-419 (1991)).
It stimulates the motility and invasiveness of carcinoma
cells, the former having been implicated in the migration of
cells required for metastasis. HGF can also act as a
"scatter factor", an activity that promotes the dissociation
of epithelial and wvascular endothelial cells (Nature,
327:239-242 (1987); J. Cell Biol., 111:2097-2108 (1990);
EMBO J., 10:2867-2878 (1991); Proc. Natl. Acad. Sci. USA,

1 90:649-653 (1993)). Therefore, HGF is thought to be

important in tumor invasion (Hepatocyte Growth Factor-
Scatter Factor (HGF-SF) and the C-Met Receptor, Goldberg and
Rosen, eds., Birkhauser Verlag-Basel, 131-165 (1993)).

HGF and c-Met are expressed at abnormally high levels

in a large variety of solid tumors. High levels of HGF
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and/or c-Met have been observed in liver, breast, pancreas,
lung, kidney, bladder, ovary, brain, prostate, gallbladder
and myeloma tumors in addition to many others. The role of
HGF/c-Met in metastasis has been investigated in mice using
cell lines transformed with HGF/c-Met (J. Mol. Med., 74:505-
513 (1996)). Over-expression of the c-Met oncogene has also
been suggested to play a role in the pathogenesis and
progression‘of thyroid tumors derived from follicular
epithelium (Oncogene, 7:2549-2553 (1992)). HGF is a
morphogen (Development, 110:1271-1284 (1990); Cell, 66:697-
711 (1991)) and a potent angiogenic factor (J. Cell Biol.,
119:629-641 (1992)).

Recent work on the relationship between inhibition of
angiogenesis and the suppression or reversion of tumor
progression shows great promise in the treatment of cancer
(Nature, 390:404-407 (1997)), especially the use of multiple
anéiogenesis inhibitors compared to the effect of a single
inhibitor. Angiogenesis can be stimulated by HGF, as well
as vascular endothelial growth factor (VEGF) and basic
fibroblast growth factor (bFGF).

Elevated levels of HGF and c-Met have also been
observed in non-oncological settings, such as hypertension,
myocardial infarction and rheumatoid arthritis. It has been
observed that levels of HGF increase in the plasma of '
patients with hepatic failure (Goﬁda et al., supra) and in
the plasma (Hepatol., 13:734-750 (1991)) or serum (J.
Biochem., 109:8-13 (1991)) of énimals with experimentally
induced liver damage. HGF has also been shown to be a
mitogen for certain cell types, including melanocytes, renal
tubular cells, keratinocytes, certain endothelial cells and
cells of epithelial origin (Biochem. Biophys. Res. Commun.,
176:45-51 (1991); Biochem. Biophys. Res. Commun., 174:831-
838 (1991); Biochem., 30:9768-9780 (1991); Proc. Natl. Acad.
Sci. USA, 88:415-419 (1991)). Both HGF and the c-Met
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protooncogene have been postulated to play a role in
microglial reactions to CNS injuries (Oncogene, 8:219-222
(1993)).

Tn view of the role of HGF and/or c-Met in
potentiating or promoting such diseases or pathological
conditions, it would be useful to have a means of
substantially reducing or inhibiting one or more of the
biological effects of HGF and its receptor. Thus, a
compound that reduces the effect of HGF would be a useful
compound. ‘

Non-receptor tyrosine kinases represent a collection
of cellular enzymes, which lack extracellular activity and
transmembrane sequences. Examples of non-receptor tyrosine
kinases identified include over twenty-four individual
kinases, comprising eleven (11) subfamilies (Src, Frk, Btk,
Csk, Abl, Zap70, Fes/Fps, Fak, jak, Ack, and LIMK). Src is
thought to be the largest family including Src, TES, FYN,
Lyn, Lck, blk, Fgr, and Yrk. The Src subfamily has been
linked to oncogenesis and immune responses. See Bohlen,
Oncogene, 8:2025-2031 (1993), which disclosure is
incorporated herein by reference in its entirety.. These
kinases have also been found to be involved in cellular
signaling pathways in numerous pathogenic conditions,
including cancer, psoriasis, and other hyper-proliferative
disorders or hyper-immune responses. Thus, it would be
useful to inhibit the activity of non-receptor kinases as
well.

Many classes of compounds have been proposed to
generally or specifically inhibit kinase activity. For
example, the Kirin publication WO 03/000660 describes
substituted phenyl compounds, US Patent No. 6,143,764
describes substituted quinolines, WO 02/32872 describes
substituted quinolines, and WO 00/47212 describes

substituted quinazoline derivatives. However, there is
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always a need to improve the pharmacokinetic and
pharmacodynamic profile of kinase inhibitor compounds for
improved physiological efficacy and enhanced treatment of
kinase-related pathological conditions and/oxr disease
states. Further, there is a need to treat disease states
associated with angiogenesis such as cancer, rheumatoid
arthritis, and other conditions where active angiogenesis is
undesirable.
BRIEF DESCRIPTION OF THE INVENTION

The present invention provides a new class of
compounds useful in treating pathological conditions and/or
disease states related to kinase activity and, in
particular, in treating active angiogenesis and related
diseases, including cancer and rheumatoid arthritis. In one
embodiment of the invention, the compounds, including
pharmaceutically acceptable salts thereof, are generally

defined by Formula I

Y

A pZ B
Z | 2
DY H5\H H3
R4
I

wherein A, B, D, E, G, H'® and R'™ are defined herein.
In another embodiment, the invention provides
compounds of Formulas II and III, which are similar in
structure to Formula I above.
The invention also provides processes for making
compounds of Formulas I - III, as well as intermediates

useful in such processes.
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The compounds provided by the invention have kinase
modulatory activity and, in particular, inhibitory activity,
including, without limitation, Tie-2, Lck, KDR, c-Met and/or
Aurora kinase inhibitory activity.

To this end, the invention further provides the use of
these compounds, as well as their pharmaceutically
acceptable salts, in the preparation and manufacture of a
medicament for therapeutic, prophylactic, acute or chronic
treatment of an angiogenesis mediated disease state,
including those described previously. These compounds are
also useful in the manufacture of anti-cancer medicaments.
More particularly, these compounds are useful in the
manufacture of a medicament to attenuate or prevent

disorders through inhibition of Tie-2, Lck, KDR, c-Met

.and/or Aurora kinase activity. For example, in one

embodiment, the invention provides a pharmaceutical
composition comprising a therapeutically-effective amount of
a compound of Formula I, IT or IIT in association with a
least one pharmaceutically-acceptable carrier, adjuvant or
diluent. ,
' Further, the invention provides a method of treating
angiogenesis related disorders in a subject inflicted with,
or susceptible to, such disorder, the method comprising
administering to the subject a therapeutically-effective
amount of a compound of Formula I, II or III.

DETAILED DESCRIPTION OF THE INVENTION

Tn one embodiment of the invention, compounds useful

" for treating angiogenesis related disorders, including

cancer and inflammation, are defined by Formula T:
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A /B
% Y
" N
R4

and pharmaceutically acceptable salts thereof, wherein

A is N or CRY;

B is N or CR™

D is N or CRY;

E is N or CH;

G is NR®, 0, S, C(0), S(0), SOz, CRVR or CRVR';

H' is N or CR’;

H? is N or CRS%;

H® is N or CR’;

H* is N or CR%;

H® is N or CR’;

R' is H, halo, haloalkyl, NO,, CN, NR@R®, Or'®, Sr®?,
(CHR*®) ,R**, or R'®; alternatively R' taken together with R
forms a partially or fully unsaturated 5- or 6-membered ring
of carbon atoms optionally including 1-3 heterocatoms
selected from O, N and S, and the ring optionally
substituted independently with 1-3 substituents of R"
halo, haloalkyl, oxo, NO,, CN, SR, OR', OC(O)R™, COOR",
C(0)R¥, C(O)NR¥R*, NR™R™, NR¥R' or NRUR';

R? is H, halo, haloalkyl, .oxo, NO;, CN, SR, ORY,
NRURY, NR¥RM™, C(0)R™, COOR', OC(O)R™, C(0)C(O)R®,
C(O)NR¥R™, C(0)NR¥R*, NR¥C(0)R', NRYC(0)R'", NRYC(0)NR“R",
NR'C (0)C (0)R*, NR!(COOR™), OC(O)NR™R™, S(0),R",

S (0).NR¥R™, NR¥S(0),NR¥R™, NRS(0),R™, NR™S(0),R",
NRYC (0) C (0)NR¥R™®, NR¥C(0)C(0)NR¥R™ or Ci.jealkyl, Ci
palkenyl, Ci.jpalkynyl, Cigcycloalkyl or Cy.gcycloalkenyl,
wherein the Ci_joalkyl, Cijpalkenyl, Cijoalkynyl, Cs.
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gcycloalkyl and Cygcycloalkenyl is optionally substituted
with one or more substituents of R*; alternatively R® taken
together with R forms a partially or fully unsaturated 5-
or 6-membered ring of carbon atoms optionally including 1-3
hetercatoms selected from O, N and S, and the ring
optionally substituted independently with 1-3 substituents
of R*®, halo, haloalkyl, oxo, NO,, CN, SR, OR'3, 0oC (0)R®®,
COORY?, C(0)R¥, C(0)NR¥R®, NRMR, NR“R™ or NR™RY;

each of R® and R*, independently, is H, halo,
haloalkyl, oxo, NO,, CN, SR, OrR", NR™RY, NR"RY, C(0)RY,
COOR', 0OC(0)R¥, C(0)C(0)R**, C(O)NR¥R", C(O)NRVR",
NR¥C (0)R*?}, NRMC(0)RY, NR¥C(0)NR™R™, NRYC(0)C(0)R",
NR*® (COOR*®), 0OC(0)NR™R™, $(0),R™, S(0)NR“R",
NR'S (0) ,NR¥R™, NRS(0),R™, NR“S(0),R", NRYC(0)C(0)NR"R",

‘NR13C (0)C (O) NR13R14 ’ Cl_loalkyl ’ Cl,loalkenyl ’ Cl_loalkynyl , Cse

gcycloalkyl or Cygcycloalkenyl, wherein the Ci_jpalkyl, Ci.
palkenyl, Cijpalkynyl, C34cycl§a1kyl and Cy_gcycloalkenyl i1s
optionally substituted independently with one or more
substituents of R¥; alternatively, either of R® or R%,
independently, taken together with R!? forms‘a partially or
fully unsaturated 5- or 6-membered ring of carbon atoms
optionally including 1-3 heteroatoms selected from O, N, or
S, and the ring optionally substituted independently with 1-
3 substituents of RY®;

each of R® and R®, independently, is H, halo,
haloalkyl, oxo, NO,, CN, SR, Or', NR™R', NR™R', C(O)R™,
COOR', 0C(0)R'®, C(0)C(O)R™, C(O)NRPR, C(O)NR“R™,
NR¥C (0)R*®, NR¥C(0)R™, NR™C(0)NR™R™, NR“C(0)C(0)R",
NR'* (COOR™®), OC(O)NR¥R', S(0),R"™, S(0),NR"R",
NRYS (0) ,NR¥R®, NR™S(0),R™, NR™®S(0),R™, NR™C(0)C(0)NR™R",
NR'C (0) C (0)NR®R™, Cj.jpalkyl, Ci-pealkenyl, Cijoalkynyl, Cs.
gcycloalkyl or Cygcycloalkenyl, wherein the Cijpalkyl, Ci.
palkenyl, Cijoalkynyl, Csgcycloalkyl and Cygcycloalkenyl is

optionally substituted independently with one or more
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substituents of R'?; alternatively R° taken together with R®
forms a partially or fully unsaturated 5- or 6-membered ring
of carbon atoms optionally including 1-3 heteroatoms
selected from O, N, or S, and the ring optionally
substituted independently with 1-3 substituents of RY3;

each of R’ and R®, independently, is R'?}, halo,
haloalkyl, NO,, CN, SR**, OR™, NR¥R®, NR'R', C(O)R', COOR™,
0C(0)R¥, C(0)C(0)R', C(O)NR™R*, C(O)NR“R'", NR¥C(0)RY,
NR¥C (0) R, NR™(COORY), OC(0)NR™R"™, NRYC(0)C(0)RY,

NRPC (0) NR¥RY, NRMC(0)NRPR*, NRM™C(0)C(0)NR”R™,

NRC (0) C (O)NR¥R™, C(S)R', C(S)NRYR™, C(S)NRVR™,
NRPC (S) R, NRYPC(S)R™, NRMC(S)NRPRY™, NRTC(S)NR“RY,
S(0),R*, S(0),NRVRY, S(0),NR¥RY, NR™S(0),NRVRY, NRYS(0).R"
or NR*S(0).RY™;

each of R?, R, R and R, independently, is H, RY3,
halo, haloalkyl, NO;, CN, SR', OR', NRM™R', NR™R', C(0)R",
COOR™, 0OC(0)R™, C(0)C(0)R*, C(O)NR¥R', C(0)NR¥R",

NRC (0)R'®, NR¥®C(0)R*, NR'(COORY), OC(O)NRYR™,
NRC (0)C (0)R?, NR¥C(0)NR™R™, NRYC(0)NR“RY,
NRYC (0) C (0)NR¥R?, NR¥C(0)C(0)NR“R'Y, C(S)RY, C(S)NR"RY,
C(S)NRMRM™, NR¥C(S)RY, NR“C(S)R™, NR“C(S)NR“R",
NR1C (S)NRVR™, S(0),R*, $(0),NR¥R™, S(0),NRR",
NRMS (0) ,NR¥RY, NR™S(0),R™ or NRVS(0),RY;

each RY®, independently, is H, Cjijealkyl, Ci-jealkenyl,
Cy10alkynyl, Cigcycloalkyl, Csscycloalkenyl, R or R, each
of which is optionally substituted with one or more
substituents of R'®, R or R';

R is C(O)R'®, COOR', S(0); R*® or R'Y; alternatively R
taken together with R forms a partially or fully
unsaturated 5- or 6-membered ring of carbon atoms optionally
including 1-3 heterocatoms selected from O, N and S, and the
ring optionally substituted independently with 1-3
substituents of oxo, halo, haloalkyl, NO;, CN, R'Y or R;
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RS is halo, haloalkyl, oxo, NO;, CN, SR, OR',
oC(0)R™®, NRYR!™, NR'R'®, COOR', C(0)R', COOR'™, C(0)R',
C(O)NR¥R'®, C(0)NR¥™R!, S(0),NR*™R', S(0),NR'R', S(0).R*,
S(0),R'®, C(0)C(O)R™, NR'C(0)NR*R'™, NR'®C(O)NR™R',
NRC (0)C (0)R*, NR'C(0)R', NRY™C(0)R'®, NR'®(COOR'),
NR® (COOR), NR®S(0),NR™R*®, NR'S(0),NR™R'®, NR'S(0):R
NRS (0),RY®, NREC(0)C(O)NR¥R' or NR®C(0)C(0)NR'R™;

18
1

‘ R is a saturated or unsaturated 5-8 membered
monocyclic, 6-12 membered bicyclic, or 7-14 membered
tricyclic ring system, the ring system formed of carbon
atoms optionally including 1-3 heterocatoms if monocyclic, 1-
6 heteroatoms if bicyclic, or 1-9 heteroatoms if tricyclic,
the heteroatoms selected from O, N, or S, wherein 0, 1, 2 or
3 atoms of each ring is optionally substituted independently
with 1-3 substituents of RY7, R?*®, Ciicalkyl, Ci-zpalkenyl, Ci.
10alkynyl, Cs_gcycloalkyl or Cygcycloalkenyl, each of which is
optionally substituted with one or more substituents of R,
RY® or R?;

R is halo, haloalkyl, oxo, NO;, CN, SR'®, OR™,
0C(0)R*™, NRM™R™, NR'R’, COOR', C(O)R'™, COOR™, C(O)R*,
C(O)NR¥R', C(0)NR™¥R?®, S(0),NR¥RY, S(0),NR"R*, S(0).R",
S(0),R?°, C(0)C(0)R*, NR'®C(0)NR'™R'™, NR'C(0)NR'R*’,
NRC (0)C (0)R*, NRYC(0)R*, NRYC(0)R*°, NR'®(COOR'),

NR'® (COOR?®) , NR'SS (0),NR®R'®, NRS(0),NR™R?®, NR'®S(0).R',
NR®S (0),R*, NR™C(0)C(0)NR*R'*® or NR'’C(0)C(0)NRR™;

each R'®, independently, is H, Ci.jealkyl, Ci_jpalkenyl,
C;qgalkynyl, Csgcycloalkyl, Cigcycloalkenyl, R* or R?*°, each
of which is optionally substituted with 1-3 substituents of
R21,'

R, independently, is C(0)R*, C(0)R*, COOR?’, COOR™,
S(0)2R*® or S(0),R*;

R is a saturated or unsaturated 5-8 membered
monocyclic, 6-12 membered bicyclic, or 7-14 membered

tricyclic ring system, the ring system formed of carbon
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atoms optionally including 1-3 heteroatoms if monocyclic, 1-
6 heteroatoms if bicyclic, or 1-9 heterocatoms if tricyclic,
the heteroatoms selected from O, N, or S, wherein 0, 1, 2 or
3 atoms of each ring is optionally substituted independently
with 1-3 substituents of R*%;

each R?', independently, is H, halo, haloalkyl,
haloalkoxyl, oxo, CN, OH, SH, NO;, NH;, acetyl, Ci.jo-alkyl,
Co-zo—alkenyl, Ci.ip-alkynyl, Ci_jp-cycloalkyl, Ci.10-
cycloalkenyl, Ci.ijp-alkylamino-, Cj_jo-dialkylamino-, Ci_io—
alkoxyl, Ci.io-thioalkoxyl or a saturated or partially or
fully unsaturated 5-8 membered monocyclic, 6-12 membered
bicyclic, or 7-14 membered tricyclic ring system, said ring
system formed of carbon atoms optionally including 1-3
heteroatoms if monocyclic, 1-6 heteroatomg if bicyclic, or
1-9 heterocatoms if tricyclic, said heteroatoﬁs selected from‘
O, N, or S, wherein each of the Cj_jg-alkyl, Ci.jp—alkenyl, Cs.
1o—alkynyl, Ci_jg-cycloalkyl, Cyio-cycloalkenyl, Ci.igo-
alkylamino-, Ci.ip-dialkylamino-, Cjijo-alkoxyl, Ci_io-
thioalkoxyl and ring of said ring system is optionally
substituted independently with 1-3 substituents of halo,
haloalkyl, CN, NO,, NH,, OH, oxo, methyl, methoxyl, ethyl,
ethoxyl, propyl, propoxyl, isopropyl, cyclopropyl, butyl,
isobutyl, tert-butyl, methylamine, dimethylamine,
ethylamine, diethylamine, pfopylamine, isopropylamine,
dipropylamine, diisopropylamine, benzyl or phenyl; and

nis 0, 1, 2, 3, 4 or 5,

- provided that (1) when A is N, then B is not N, and
when B is N, then A is not N; (2) no more than one of H',
H?, ¥, H! and H® is N; (3) when either of R' or R® is
substituted or unsubstituted NH-phenyl, then no more than
four of R®>, R%, R’, R® and R® is H; and (4) when R! is Phenyl,
then neither of R® and R® is, independently, NO,.

Accordingly, the above embodiment of the present

invention does not encompass triazine D-ring compounds,
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wherein both A and B are N, respectively. Triazine D-ring
compounds (Formula III) of the present invention are
described in another embodiment hereinbelow. In addition,
the above embodiment does not include compounds wherein
either of R' or R? is an amine-linked aniline and all five
of R®, R%, R, R® and R’ are H, respectively. Finally, the
above embodiment does not include compounds wherein R' is
Phenyl, and either of R® and R® is, independently, NO,.

In another embodiment, the compounds of Formula I
include N as A and CRY ag B, in conjunction with any of the
above or below embodiments.

In another embodiment, the compounds of Formula I

include N as B and CRY as A, in conjunction with any of the

. above or below embodiments.

In another embodiment, the compounds of Foimula I
include CR'Y as A and CRY as B, in conjunction with any of
the above or below embodiments.

In another embodiment, the compounds of Formula I
include N as D, in conjunction with any of the above or
below embodiments.

In another embodiment, the compounds of Formula T
include CR*? as D, in conjunction with any of the above or
below embodiments.

In another embodiment, the compounds of Formula I
include CH as E, in conjunction with any of the above or
below embodiments.

In another embodiment, the compounds of Formula T
include CR' as D and N as E, in conjunction with any of the
above or below embodiments.

In another embodiment, the compounds of Formula I
include CR'? as D, N as E, and H, halo, NO,, CN, Cjjpalkyl or
Ci.poalkoxyl as R?*, in conjunction with any of the above or

below embodiments.
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In another embodiment, the compounds of Formula T
include NR™, 0, CHR™, S, C(0), S(0) or SO, as G, in
conjunction with any of the above or below embodiments.

In another embodiment, the compounds of Formula I
include NR*®, 0, CHRY, S, C(0), S(0) or SO, and as G and H,
halo, NO,, CN, Ci_ipalkyl or Ci.joalkoxyl as R?, in conjunction

with any of the above or below embodiments.

In another embodiment, the compounds of Formula I
include NR® as G, in conjunction with any of the above or
below embodiments.

In another embodiment, the compounds of Formula T
include O ags G, in conjunction with any of the above or
below embodiments.

In another embodiment, the compounds of Formula I
include CHR™ as G, in conjunction with any of the above or
below embodiments.

In another embodiment, the compounds of Formula I
include S as G, in conjunction with any of the above or
below embodiments.

In another embodiment, the compounds of Formula I
include‘C(O) as G, in conjunction with any of the above or
below embodiments.

In another embodiment, the compounds of Formula I
include S(0) as G, in conjunction with any of the above or
below embodiments.

In another embodiment, the compounds of Formula I
include S0, as G, in conjunction with any of the above or
below embodiments.

In another embodiment, the compounds of Formula I
include H as each of R?, R® and R®, and CH or CR*? as D, in
conjunction with any of the above or below embodiments.

In another embodiment, the compounds of Formula I

include H as each of R}, R* and R®, CH or CR' as D, and H,
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halo, NO,, CN, Ci.ipalkyl or Ci.jpalkoxyl as R?, in conjunction
with any of the above or below embodiments.

In another embodiment, the compounds of Formula I
include H as each of R®, R* and R®, in conjunction with any
of the above or below embodiments.

In another embodiment, the compounds of Formula I
include CH or CRY as D, in conjunction with any of the
above or below embodiments.

In another embodiment, the compounds of Formula I
include N or CR® as H', in conjunction with any of the above
or below embodiments.

In another embodiment, the compounds of Formula I
include N or CR® as H?, in conjunction with any of the above
or below embodiments.

In another embodiment, the compounds of Formula I

"include N or CR’ as H?, in conjunction with any of the above

or below embodiments. ,

In another embodiment, the compounds of Formula I
include N or CR® as H?, in conjunction with any of the above
or below embodiments.

In another embodiment, the compounds of Formula I
include N or CR® as H®, in conjunction with any of the above
or below embodiments.

In another embodiment, the cbmpounds of Formula I
include N or CR’> as H', N or CR® as H?, CR’ as H’, N or CR® as
H', and N or CR’® as H®, in conjunction with any of the above
or below embodiments. |

In another embodiment, the compounds of Formula I
include N or CR® as H', N or CR® as H?, N or CR’ as H’, CR® as
H!, and N or CR’ as H®, in conjunction with any of the above
or below embodiments.

In another embodiment, the compounds of Formula I

include CR® as H!, CR® as H?, CR’ as H?, CR® as H?, and CR® as
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H°, in conjunction with any of the above or below
embodiments.

In another embodiment, the compounds of Formula I
include CR® as H!, CR® as H?, CR’ as H?, CR® as H!, and CR® as
H°, and each of CR®, CR®, CR’, CR® and CR®, independently, is
not hydrogen (H), in conjunction with any of the above or
below embodiments.

In another embodiment, the compounds of Formula I
include R as R!, in conjunction with any of the above or
below embodiments.

In another embodiment, the compounds of Formula I
include H, halo, haloalkyl, NO,, CN, NR“R™, ORY, SR™, or
(CHRY®)R'® as R!, in conjunction with any of the above or
below embodiments.

In apother embodiment, the compounds of Formula I
include H, NRP®R?, 0Or'®, SrR® or CH,R™ as R!, in conjunction
with any of the above or below embodiments. |

In another embodiment, the compounds of Formula I
include Cj;.jpalkyl, Ci.joalkoxyl, Cijpalkyl-amino-, aryl-amino-
., aryl, heterocaryl, heterocyclyl, heterocaryl-amino-, aryl-
alkyl-amino-, heterocyclyl-alkyl-amino- and heteroaryl-
alkyl-amino- as R*, in conjunction“with any of the above or
below embodiments.

In another embodiment, the compounds of Formula I
include R! taken together with R to form a partially or
fully unsaturated 5- or 6-membered ring of carbon atoms
optionally including 1-3 heterocatoms selected from O, N and
S, and the ring optionally substituted independently with 1-
3 substituents of R}, halo, haloalkyl, oxo, NO,, CN, SR®?,
OR", OC(O)R™, COOR™, C(0)R*®, C(O)NR™R™, NRYR or NRMR!,
in conjunction with any of the above or below embodiments.

In another embodiment, the compounds of Formula I
include H, halo, haloalkyl, oxo, NO,, CN, SR, OR®®, NRMR'3,
NR“R™, C(O)R™, COOR™, OC(O)R¥, C(0)C(0)R*, C(O)NR¥RS,
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C(0)NR¥RY, NRVC(0)R*®, NR™C(0)R™, NR™C(0)NRR",
NRMC (0) C (0)R*®, NR¥(COOR™), OC(O)NR“R™, S(0),R",
S(0),NR®RY®, NRYS(0),NRPR*, NRS(0),R"™, NRS(0),R",

NR™C (0) C (0)NR¥RY®, NR'YC(0)C(0)NR”R" or Ci.jalkyl, Ci
oalkenyl, Ci_jpalkynyl, Csgcycloalkyl or Csgcycloalkenyl,
wherein the Ci.igalkyl, Ciigalkenyl, Cijpalkymnyl, Ci.
gcycloalkyl and Cygcycloalkenyl is optionally substituted
with one or more substituents of R, as R?, in conjunction
with any of the above or below embodiments.

In another embodiment, the compounds of Formula I
include H, halo, haloalkyl, NO,, CN, Sr'?, OR®, NR¥R!?, C,.
walkyl, Cijpalkenyl or Cijpalkynyl, wherein the Cj;.jealkyl, Ci.
alkenyl and Ci_jealkynyl, is optionally substituted with one
or more substituents of R, as R?, in conjunction with any
of the above or below embodiments. _

In another embodiment, the compounds of Formula I
include C;_jpalkyl, Ci_joalkoxyl, Clgoalkyl—amino—, aryl-amino-
, aryl, heteroaryl, heterocyclyl, heterocaryl-amino-, aryl-
alkyl—aminoQ, heterocyclyl-alkyl-amino- and heteroaryl-
alkyl-amino- as R?, in conjunction with any of the above or
below embodiments.

In another embodiment, the compounds of Formula I
include H as R?, in conjunction with any of the above or
below embodiments.

In another embodiment, the coﬁpounds of Formula I
include R? taken together with R to form a partially or
fully unsaturated 5- or 6-membered ring of carbon atoms
optionally including 1-3 heterocatoms selected from O, N and
S, and the ring optionally substituted independently with 1-
3 substituents of R, halo, haloalkyl, oxo, NO,, CN, SR*?,
OR', 0OC(0)R™, COOR™, C(0)R®, C(O)NR“R", NRR™, NR"R" or
NRM™R, in conjunction with any of the above or below

embodiments.
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Tn another embodiment, the compounds of Formula T
include H, halo, haloalkyl, oxo, NOz, CN, SrR**, ORY, NRYRY?,
NRURY, C(0)RY, COORY, 0C(0)R™, C(0)C(0)R¥, C(O)NRVR™,
C(0)NR¥RYM, NRMC(0)R™, NR¥C(0)RM™, NRYC(0)NR™R”,
NRYC (0) C(O) R, NR'(COOR™), OC(0)NR™R™, S(0):R",
S(0),NRZRY, NRYS(0).NRR™, NRYS(0);R", NRS(0).R™,

NR3C (0) C (0) NRER!?, NR™C(0)C(0)NRVR* or Ciealkyl, Ci-
alkenyl, Cijoalkynyl, Cgﬁcycloalkyl or C44cycloa1kenyl,
wherein the C14Oalkyl, Ci-jpalkenyl, Ci-joalkynyl, Cs-
sgcycloalkyl and C,gcycloalkenyl is optionally substituted
with one or more substituents of R*®, as each R?, in
conjunction with any of the above or below embodiments.

In another embodiment, the compounds of Formula I
include H, halo, haloalkyl, NO,, CN, SR, OR™, NRYR", Ci
10alkyl, Ci-jpalkenyl or Cy.10alkynyl, wherein the Cio102lkyl, Ci
palkenyl and C14oalkynyl,'is optionally substituted with one
or more substituents of R, as R’, in conjunction with any
of the above or below embodiments.

Tn another embodiment, the compounds of Formula T
include Ci-10alkyl, Ciipalkoxyl, Cy.10alkyl-amino-, aryl-amino-
, aryl, heteroaryl, heterocyclyl, heteroaryl-amino-, aryl-
alkyl-amino-, heterocyclyl-alkyl-amino- and heteroaryl-
alkyl-amino- as R}, in conjunction with any of the above or
below embodiments.

Tn another embodiment, the compounds of Formula I
include H as R®, in conjunction with any of the above or
below embodiments.

Tn another embodiment, the compounds of Formula T
include R® taken together with R'? to form a partially or
fully unsaturated 5- or 6-membered ring of carbon atoms
optionally including 1-3 heteroatoms selected from O, N, or
g, and the ring optionally substituted independently with 1-
3 cubstituents of R?, in conjunction with any of the above

or below embodiments.
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In another embodiment, the compounds of Formula T
include H, halo, halocalkyl, oxo, NO;, CN, SrY?, OR'?, NR*R*3,
NRURM, C(0)R*, COOR', 0C(0)R*, C(0)C(0)R™, C(O)NR"R™,
C(O)NR¥RY, NRYC(0)R'®, NR¥C(0)R', NR“C(0)NR'R",

NRYC(0) C(0)R™, NR™(COOR™), OC(O)NR™R™, $(0),R"”,

S (0),NR¥R™, NRUS(0),NRVRY, NRYS(0),R"™, NRYS(0),R™,

NR*C (0) C (0) NRPRY®, NR¥C(0)C(O)NRVR* or Cijpalkyl, Ci-
palkenyl, Ciopalkynyl, Ci_gcycloalkyl or Cygcycloalkenyl,
wherein the Ci.ipalkyl, Cijpalkenyl, Ci.ppalkynyl, Ci-
gcycloalkyl and C,gcycloalkenyl is optionally substituted
with one or more substituents of R'3, as each R*, in
conjunction with any of the above or below embodiments.

In another embodiment, the compounds of Formula I
include H, halo, haloalkyl, NO;, CN, SR*, OR", NR™R", Ci
10alkyl, Cijealkenyl or Ci-joalkynyl, wherein the Ci_ipalkyl, Ci-
walkenyl and C;jpalkynyl, is optionally substituted with one
or more substituents of R, as R*, in conjunction with any
of the above or below embodiments.

In another embodiment, the compounds of Formula I
include C;_jpalkyl, Ci-jpalkoxyl, Ci-poalkyl-amino-, aryl-amino-
, aryl, heterocaryl, heterocyclyl, heteroéryl—amino—, aryl-
alkyl-amino-, heterocyclyl-alkyl-amino- and heteroaryl-
alkyl-amino- as R*?, in conjunction with any of the above or
below embodiments.

In another embodiment, the compounds of Formula i
include H as R%, in conjunction with any of the above or
below embodiments.

In another embodiment, the compounds of Formula I
include R? taken together with R to form a partially or
fully unsaturated 5- or 6-membered ring of carbon atoms
optionally including 1-3 heteroatoms selected from O, N, or
S, and the ring optionally substituted independently with 1-
3 substituents of R, in conjunction with any of the above

or below embodiments.

\
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In another embodiment, the compounds of Formula I
include H, halo, haloalkyl, oxo, NO,, CN, SR}, Or®?, NrRR®?,
NR“R™, C(0)R™, COOR', OC(O)R"™, C(0)C(O)R", C(O)NR"RY,
C(0)NR¥R', NR™C(0)R"™, NR™C(O)R™, NRYC(O)NRR",

NR™C (0)C(0)R™, NR'?(COOR'), 0OC(0)NR¥R™, S(0),R",
S(0),NR¥R™, NR¥S(0),NR"R", NR™S(0),R", NR™S(0),R",

NR™C (0) C (0)NR™¥R™®, NR'C(0)C(0)NR“R" or Cjjealkyl, Ci-
voalkenyl, Cj_jpalkynyl, Cigcycloalkyl or Cygcycloalkenyl,
wherein the Cj.j0alkyl, Ci_jpalkenyl, Ci_jpalkynyl, Cs_
gcycloalkyl and Csgcycloalkenyl is optionally substituted
with one or more substituents of R*®, as R®, in conjunction
with any of the above or below embodiments.

In another embodiment, the compounds of Formula I
include H, Cl, Br, F, I, CF,, CF,.CF,, NO;, CN, acetyl, oxo,
haloalkyl, haloalkoxyl, CN, OH, SH, NO,, NHz,racetyl, Ci_10-
alkylamino—, benzyl or phenyl as Rsh in conjunction with any
of the above or below embodiments. |

In another embodiment, the compounds of Formula I
iﬁclude H, halo, haloalkyl, oxo, NO,, CN, SR™, OR?, NR¥R!3,
NRYR™, C(0)R™, COOR', 0C(0)R™, C(0)C(0)R*, C(0O)NR“R®,
C(0)NR™R™, NR¥C(0)R™, NR™C(0)R™, NR¥C(0)NR“R®,
NR™C(0)C(0)R*, NR™(COORY), OC(O)NRZR™, S(0),R",
S(0),NR™R™, NR"S(0),NR¥R", NRS(0),R", NR“S(0),R",

NR'3C (0) C (0)NR**R*, NR¥C(0)C (0)NR*¥R* or Ci.jpalkyl, C;.
roalkenyl, Ci_jpalkynyl, Cigcycloalkyl or Cs_gcycloalkenyl,
wherein the Ciljpalkyl, Ci.jpalkenyl, Ci_jpalkynyl, Csi_
gcycloalkyl and Cy_gcycloalkenyl is optionally substituted
with one or more substituents of R'?, as R®, in conjunction
with any of the above or below embodiments.

In another embodiment, the compounds of Formula I
include H, Cl, Bx, F, I, CF,, CF,CF,, NO;, CN, acetyl, oxo,
haloalkyl, haloalkoxyl, CN, OH, SH, NO,, NH,, acetyl, Ci_io-
alkylamino-, benzyl or phenyl as R®, in conjunction with any

of the above or below embodiments.
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In another embodiment, the compounds of Formula I
include R’ taken together with R® to form a partially or
fully unsaturated 5- or 6-membered ring of carbon atoms
optionally including 1-3 heteroatoms selected from O, N, or
g, and the ring optionally substituted independently with 1-
3 gubstituents of R'®, in conjunction with any of the above
or below embodiments.

In another embodiment, the compounds of Formula T
include SR¥, ORY, NRVR™, NR¥RY, C(0)R™, COOR', OC(0)RY,
C(0)C(0)R™, C(O)NR™R®, C(0)NR¥RY, NR™C(0)R'’, NR'(COOR™),
oc (0)NR™RY, NRYC(0)C(0)R™, NRY¥C(0)NR“R™, NRYC(0)NR“R™,
NRYC (0) C (O)NR¥R'?, NRYC(0)C(O)NR¥RY, C(S)R", C(S)NRVR®,
C(S)NR¥RM, NRUC(S)RY, NR“C(S)RY, NR™C(S)NRYR™,

NRYC (S)NRMR™, S(0),R™, S(0),NR¥R™, S(0),NR”RY,
NRYS (0) ,NRPR™, NRS(0),R™, NR™S(0).R', Cipalkyl optionally
substituted with one or more substituents of R™ or R', or
Ciioalkenyl optionally substituted with one or more
substituents of R or R, as R’, in conjunction with any of
Ehe above or below embodiments.

In another embodiment, the compounds of Formula I
include SRY, OR¥, NRMRY, C(0)R*, COORY, C(O)NR"R",

NR¥C (0)R*, NR'(COORY), NR¥C(0)NRR™, C(S)R™, C(S)NR"RY,
NR¥C (S)RY, NRPC(S)NR¥RY, S(0),R™, S(0)NRVRY, |
NR'?S (0) ,NR¥R*}, NR™S(0),R™ or Ci.ppalkyl substituted with
SRY, ORY, NRVR', C(0)R™, COORY, C(O)NR™R", NR“C(0)R",
NR*? (COOR'?) , NR¥C(0)NR¥R™, C(S)R', C(S)NRVR", NR'C(S)R",
NR¥C (S)NR¥RY, S(0),R¥, S(0),NR™R"™, NR™S(0),NR’R",
NR¥S(0),R*® as R’, in conjunction with any of the above or
below embodiments.

In another embodiment, the compounds of Formula I
include H, halo, haloalkyl, haloalkoxyl, CN, OH, NO,, NH,
SH, acetyl, Cji.igp-alkyl, Cj.io-alkenyl, Cjz.jo-alkynyl, Ci_io-
cycloalkyl, Csipo-cycloalkenyl, Cijo-alkylamino-, Ci-io-
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dialkylamino-, Ci.ip-alkoxyl or Cijo-thioalkoxyl as R’, in
conjunction with any of the above or below embodiments.

Tn another embodiment, the compounds of Formula I
include H, halo, haloalkyl, Ci-10-alkyl, Ciip-alkylamino-, Ci-
1o-dialkylamino- or Cijo-alkoxyl as R’, in conjunction with
any of the above or below embodiments.

In another embodiment, the compounds of Formula I
include SR™, ORY, NRMRY, NRURY, C(0)R™, COOR™, OC(O0)R",
C(0)C(O)RY, C(O)NR¥RY, C(0)NR¥RM™, NR™C(0)R", NR(COOR™),
0C (0)NR¥RY, NRMC(0)C(0)R™, NR¥C(0)NR“R™, NRYC(0)NR™RY,
NRYC (0) C (0)NR¥R™, NR¥C(0)C(0)NR¥R¥, C(S)R"™, C(S)NRVRY,
C(S)NRPRM, NR¥C(S)R?, NRVC(S)RY™, NRVC(S)NRVR®,

NRIC (S)NRPRM™, S(0),R™, S(0),NR®R™, S(0),NR"RY,
NR'S (0) ,NR¥RY, NR¥S(0),R*, NR™S(0),R", Ciiealkyl optionally
substituted with one or more substituents of R" or R, or
Ci.j0alkenyl optionally substituted with one or more
substituents of R or R, as R®, in conjunction with any of
the above or below embodiments.

Tn another embodiment, the compounds of Formula I

include SRY, ORY, NR¥RY, C(0)RY, COORY, C(0)NRYRY,

" NRY¥C (0)RY®, NRM(COORM), NRYC(0)NRMR™, C(S)R', C(S)NR“R",

NRYC (S)R'?, NRMC(S)NR¥RY, S(0),RY, S(0);NR“RY,
NR'’S (0) ,NR**R™®, NR'S(0),R" or Ciialkyl substituted with
SR, OR®, NR™RY, C(0)R™, COORY, C(O)NR™R?, NR*C(0)R",
NR3 (COORY®) , NR¥C (0)NR¥R¥, C(S)R™, C(S)NRR™, NRYC(S)R",
NR™C (S)NR¥R™, S(0),R", S(0).NR™R", NR™S(0),NR"R",
NR¥S(0),R¥® as R®, in conjunction with any of the above or
below embodiments.

In another embodiment, the compounds of Formula I
include H, halo, haloalkyl, haloalkoxyl, CN, OH, NO,, NH,
SH, acetyl, Ci.ip—alkyl, Cj.io-alkenyl, Ci.io-alkynyl, Cj-10-
cycloalkyl, Cs.io-cycloalkenyl, Ci-jp-alkylamino-, Cijo-
dialkylamino-, Ciig-alkoxyl or Ci.jo-thioalkoxyl as R®, in

conjunction with any of the above or below embodiments.
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Tn another embodiment, the compounds of Formula I
include H, halo, haloalkyl, Ci-10-alkyl, Ci 10-alkylamino-, Cj.
1o-dialkylamino- or Ci-1o-alkoxyl as R®, in conjunction with
any of the above or below embodiments.

Tn another embodiment, the compounds of Formula I
include H, RY, halo, haloalkyl, NO;, CN, SR*®, OR', NRYR™?,
NRPRM, C(0)RY, COORY, OC(O)R¥, C(0)C(0)R™, C(O)NRVRY,

C (O)NR¥RY, NR¥C(0)R™, NR¥C(0)R', NR™(COOR"), 0C (0)NR”R™?,
NRYC (0) C (0)R¥, NRC(0)NR¥R®, NR™C(O)NRYR',

NRYC (0) C (0)NRPRY, NR¥C(0)C(0)NRPRY, C(S)R™, C(S)NR“R",
C(S)NRURY™, NRBC(S)RY?, NRPC(S)RM™, NRVC(S)NRVRY,

NRYC (S)NRPRY, S(0).RY, S(0),NRPR™, 5(0)NRVRY,
NRYS (0) ,NR¥RY, NRS(0),R* or NR™S(0),R™ as R’, in
conjunction with any of the above .or below embodiments.

In another embodiment, the compounds of Formula I
include H, RY, halo, haloalkyl, NO;, CN, SR, OR", NRVR" or
C(0)R* as R’, in conjunction with any of the above or below
embodiments.

In another embodiment, the compounds of Formula I
include H as R?, in conjunction with any of the above or
below embodiments.

Tn another embodiment, the compounds of Formula I
include H, R'®, halo, haloalkyl, NO, CN, SrR*, OR™, NR“R“<
NRPRM ., C(0)R™, COORY, 0C(0)RY, C(0)C(0)R™, C(O)NRVR®,
C(0)NRM™R™, NRMC(0)R', NR™C(O)R', NR'(COOR™), 0C (0) NR¥R™?,
NRI3C (0) C (0)R¥, NR™C(0)NRM¥RY, NRYC(0)NRVRY, |
NRYC (0) C (0)NRPR™, NR¥C(0)C(O)NR¥RY, C(S)R™, C(S)NRVR?,
C(S)NR¥RY, NRYC(S)RY, NR¥C(S)RM™, NR™C(S)NRVRY,

NRYC (S)NR¥RY, S(0).R™, S(0),NR¥R™, 5(0),NRVRY,
NRYS (0) ,NR™RY, NRYS(0),R* or NR¥S(0)R™ as RY, in
conjunction with any of the above or below embodiments.

Tn another embodiment, the compounds of Formula I
include H as R, in conjunction with any of the above or

below embodiments.
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In another embodiment, the compounds of Formula T
include H, R, halo, haloalkyl, NO,, CN, SRY, OR™, NR“R",
NRMRM, C(0)R*, COORY, OC(0)R™, C(0)C(0)R™, C(O)NRVR™,
C(0)NRMRY™, NRYC(0)R¥, NR®C(O)R', NR'(COOR™), OC(0)NR“R",
NRYC(0)C (0)RY®, NRY¥C(0)NR¥ R, NR™C(O)NRYRY,

NRYC (0) C (0)NR¥RY, NR¥C(0)C(0)NR¥RY, C(S)R™, C(S)NRVRY,
C(S)NR¥RY, NRYMC(S)RY, NR¥C(S)RY, NRC(S)NRVRY,

NREC (S)NRM¥RY, S(0),R*®, S(0),NR¥RY, S(0),NRVR™,
NRYS (0) ,NRPRY, NR®S(0),R™ or NR™S(0).R™ as R, in
conjunction with any of the above or below embodiments.

Tn another embodiment, the compounds of Formula I
include H as R'Y, in conjunction with any of the above or
below.embodiments.

In another embodiment, the compounds of Formula I
include H, R'®, halo, haloalkyl, NO;, CN, SR, OR™3, NR¥R3,
NRURM, C(0)RY, COOR™, OC(0)R', C(0)C(O)R*, C(O)NRVR®,
C(0)NR¥R™, NRYC(0)R', NR¥C(0)RY, NR'(COOR™), OC(O)NR"R™,
NR¥C (0)C (0)R*?, NRYC(0)NR¥RY, NR'C(0)NR'R',

NRYC (0) C (0)NR¥RY, NRMC(0)C(0)NRPRM™, C(S)R™, C(S)NRVRY,
C(S)NR¥R™, NR™C(S)RY, NR13C(S)Ri4, NR™C (8) NR¥R", |
NRPC (S)NR¥R™, . S(0),R"?, 5(0),NRPR¥, S(0) NRPRY,
NRS (0) ,NR¥R, NR¥S(0),R™ or NR¥S(0),R™ as RY, in
conjunction with any of the above or below embodiments.

In another embodiment, the compounds of Formula I
include H, halo, haloalkyl, NO;, CN, acetyl, Cjiio-alkyl,
SRY, OR™, NRRY, C(0)R™, COOR¥, C(0)NR“R™, NR“C(0)R",
NR¥C (0)NRPR™, S(0),R¥, S(0),NR¥RY, S(0),NRR",
NRYS (0) ,NR¥R®, NRYS(0),R*, NRY®S(0),R" or R'® optionally
substituted with 1-3 substituents of R, R'® or R* as R, in
conjunction with any of the above or below embodiments.

In another embodiment, the compounds of Formula I
include H, halo, haloalkyl, oxo, NO;, CN, or Ci.ealkyl, Ci-
ipalkenyl, Cijpalkynyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, tetrahydrofuranyl, tetrahydropyrrolyl, pyranyl,
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phenyl, naphthyl, benzyl, furanyl, pyrrolyl, thiophenyl,
indolyl, imidazolyl, pyrazolyl, oxazolyl, benzimidazolyl,
benzopyrazolyl, benzoxazolyl, benzothiozolyl, piperidinyl,
piperazinyl, morpholinyl, each of which is optionally
independently substituted with 1-3 substituents of R, as
R*, in conjunction with any of the above or below
embodiments.

In another embodiment, the compounds of Formula I
include H, R'®, halo, haloalkyl, NO,, CN, SR, ORY, NR“R™ or
C(0)R* as RY, in conjunction with any of the above or below
embodiments.

In another embodiment, the compounds of Formula I
include H, Ci-ppalkyl, Cijpalkenyl, Ci-iealkynyl, Cs-
scycloalkyl, Csscycloalkenyl, R or R, each of which is
optionally substituﬁed with one or more substituents of R,
R or R, as R™, in conjunction with any of the above or
below embodiments. '

In another embodiment, the compounds of Formula I
include H, Cj.i0alkyl, Ci-spalkenyl, Ci-jpalkynyl, phenyl,
pyridyl, pyrimidinyl, triazinyl, quinolinyl,
dihydrogquinolinyl, tetrahydroquinolinyl, isoquinoiinyl,
tetrahydroisoquinolinyl, quinazolinyl, isoquinazélinyl,
thiophenyl, furyl, tetrahydrofuranyl, pyrrolyl, pyrazolyl,
thieno—pyrazoiyl, imidazolyl, triazolyl, tetrazolyl,
thiazolyl, thiadiazolyl, benzothiazolyl, oxazolyl,
oxadiazolyl, benzoxazolyl, benzoxadiazolyl, isoxazolyl,
isothiazolyl, indolyl, azaindolyl, 2,3-dihydroindolyl,
isoindolyl, indazolyl, benzofuranyl, benzothiophenyl,
benzimidazolyl, imidazo-pyridinyl, purinyl, benzotriazolyl,
oxazolinyl, isoxazolinyl, thiazolinyl, pyrrolidinyl,
pyrazolinyl, morpholinyl, piperidinyl, piperazinyl, pyranyl,
dioxozinyl, 2,3-dihydro-1,4-benzoxazinyl, 1,3-benzodioxolyl,
cyclopropyl, cyclobutyl, azetidinyl, cyclopentyl,
cyclohexyl, cycloheptyl, pyranyl, naphthyl or benzyl, each
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of which is optionally independently substituted with 1-3
substituents of R'®, R or R®, as R', in conjunction with
any of the above or below embodiments.

Tn another embodiment, the compounds of Formula I
include H, C(O)R', COOR', S(0),R or R, as R', in
conjunction with any of the above or below embodiments.

Tn another embodiment, the compounds of Formula I
include R taken together with R® to form a partially or
fully unsaturated 5- or 6-membered ring of carbon atoms
optionally including 1-3 heterocatoms selected from O, N and
S, and the ring optionally substituted independently with 1-
3 gubstituents of oxo, halo, haloalkyl, NO;, CN, R or R,
in conjunction with any of the above or below embodiments.

In another embodiment, the compounds of Formula T
include H, halo, haloalkyl, oxo, NO;, CN, SR'®, OR',
OC(0)RY®, NRMR!®, NR'R'™, COOR', C(O)R', COOR'™, C(O)R",
C(O)NRY¥R!®, C(0)NR™R, S(0),NR¥R'™, S(0),NR'R'™, S(0).R*,
S(0),R*™, C(0)C(0)R*, NRC(0)NR'R'®, NR'C(0)NR'R',
NR'C (0)C (0)R*®, NRYC(0)R'®, NRYC(0)R', NR'®(COOR™),

NR'® (COOR'®), NR'®S(0),NR'R*®, NR'®S(0),NR™R', NR'S(0).R*,
NRS (0),R', NR'C(0)C(0)NR¥R! or NR™C(0)C(O)NR¥R' as R'®, in
conjunction with any of the above or below embodiments.

In another embodiment, the compounds of Formula I
include a saturated or unsaturated 5-8 membered monocyclic,
6-12 membered bicyclic, or 7-14 membered tricyclic ring
system, the ring system formed of carbon atoms optionally
including 1-3 heteroatoms if monocyclic, 1-6 heteroatoms if
bicyclic, or 1-9 heteroatoms if tricyclic, the heteroatoms
selected from O, N, or S, wherein 0, 1, 2 or 3 atoms of each
ring is optionally substituted independently with 1-3
substituents of RY, R?*®, Cii0alkyl, Ci.jpalkenyl, Cijealkynyl,
Cs.gcycloalkyl or Csgcycloalkenyl, each of which is

optionally substituted with one or more substituents of RY,
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R*® or R?®, as RY, in conjunction with any of the above or
below embodiments.

Tn another embodiment, the compounds of Formula I
include phenyl, pyridyl, pyrimidinyl, triazinyl, quinolinyl,
dihydroquinolinyl, tetrahydroquinolinyl, isoquinolinyl,
tetrahydroisoquinolinyl, guinazolinyl, isogquinazolinyl,
thiophenyl, furyl, tetrahydrofuranyl, pyrrolyl, pyrazolyl,
thieno-pyrazolyl, imidazolyl, triazolyl, tetrazolyl,
thiazolyl, thiadiazolyl, benzothiazblyl, oxazolyl,
oxadiazolyl, benzoxazolyl, benzoxadiazolyl, isoxazolyl,
isothiazolyl, indolyl, azaindolyl, 2,3-dihydroindolyl,
isoindolyl, indazolyl, benzofuranyl, benzothiophenyl,
benzimidazolyl, imidazo-pyridinyl, purinyl, benzotriazolyl,
oxazolinyl, isoxazolinyl, thiazolinyl, pyrrolidinyl,
pyrazolinyl, morpholinyl, piperidinyl, piperazinyl, pyranyl,
dioxozinyl, 2,3-dihydro-1,4-benzoxazinyl, 1,3-benzodioxolyl,
cyclopropyl, cyclobutyl,‘azetidinyl, cyclopentyl,
cyclohexyl, cycloheptyl, pyranyl or naphthyl, each of which
is optionally substituted independently with 1-3
substituents of RY, R'® or R?®, as R, in conjunction with
any of the above or below embodiments.

In another embodiment, the compounds of Formula I
include halo, haloalkyl, oxo, NO,, CN, SR*®, OR', OC(O)R',
NRYR'®, NR!®R?°, COOR!, C(0)R', COOR?, C(0)R*, C(O)NR'R',
C(O)NR¥®R2%, S(0),NR¥R', S(0),NR¥R?, S(0);R', S(0)R*,
C(0)C(0)R'®, NRC(0)NRYR*®, NRYC(0)NR'R*®, NR'’C(0)C(0)R*,
NRMC (0)R'®, NRYC(0)R?°, NR'®(COOR'), NR'®(COOR),
NR®S (0) ,NR'®R'®, NR'®S(0),NR*¥R*, NR'®S(0).R, NR'®s(0).R*’,

NRC (0) C (O) NR*R'® or NR'C(0)C(0)NR*¥R* as R'", in conjunction
with any of the above or below embodiments.

In another embodiment, the compounds of Formula I
include H, Ci-jpalkyl, Ci-ppalkenyl, Cijpalkynyl, Ca.
gcycloalkyl, Cygcycloalkenyl, RY or R?®, each of which is
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optionally substituted with 1-3 substituents of R*, as R,
in conjunction with any of the above or below embodiments.

In another embodiment, the compounds of Formula T
include H, methyl, ethyl, propyl, isopropyl, n-butyl, sec-
butyl, t-butyl, pentyl, hexyl, acetyl or Ci.jp—alkoxyl, each
of which is optionally independently substituted with 1-3
substituents of R?, as RY, in conjunction with any of the
above or below embodiments.

Tn another embodiment, the compounds of Formula I
include C(0)R?®, C(O)R*™, COOR®, COOR*, S(0),R*® or S(0).R* as
R*, in conjunction with any of the above or below
embodiments.

In another embodiment, the compounds of Formula T
include a saturated or unsaturated 5-8 membered monocyclic,
6-12 membered bicyclic, or 7-14 membered tricyclic ring
system, the ring system formed of carbon atoms optionally
including 1-3 heterocatoms if monocyclic, 1-6 heteroatoms if
bicyclic, or 1-9 heteroatoms if tricyclic, the heteroatoms
selected from O, N, or S> wherein 0, 1, 2 or 3 atoms of each
ring is optionally substituted independently with 1-3
substituents of R?' as R?®, in conjunction with any of the
above or below embodiments.

In another embodiment, the compounds of Formula I
include phenyl, pyridyl, pyrimidinyl, triazinyl, quinolinyl,
dihydroquinolinyl, tetrahydroquinolinyl, isoquinolinyl,
tetrahydroisoquinolinyl, quinazolinyl, isoquinazolinyl,
thiophenyl, furyl, tetrahydrofuranyl, pyrrolyl, pyrazolyl,
thieno-pyrazolyl, imidazolyl, triazolyl, tetrazolyl,
thiazolyl, thiadiazolyl, benzothiazolyl, oxazolyl,
oxadiazolyl, benzoxazolyl, benzoxadiazolyl, isoxazolyl,
isothiazolyl, indolyl, azaindolyl, 2,3-dihydroindolyl,
isoindolyl, indazolyl, benzofuranyl, benzothiophenyl,
benzimidazolyl, imidazo-pyridinyl, purinyl, benzotriazolyl,

oxazolinyl, isoxazolinyl, thiazolinyl, pyrrolidinyl,
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pyrazolinyl, morpholinyl, piperidinyl, piperazinyl, pyranyl,
dioxozinyl, 2,3-dihydro-1,4-benzoxazinyl, 1,3-benzodioxolyl,
cyclopropyl, cyclobutyl, azetidinyl, cyclopentyl,
cyclohexyl, cycloheptyl, pyranyl or naphthyl, each of which
is optionally substituted independently with 1-3
substituents of R*, as R?*®, in conjunction with any of the
above or below embodiments.

In another embodiment, the compounds of Formula T
include H, halo, haloalkyl, haloalkoxyl, oxo, CN, OH, SH,
NO,, NH,, acetyl, Ci.ip-alkyl, Ciio-alkenyl, Cooqp-alkynyl, Cs-
1o-cycloalkyl, Cy.io-cycloalkenyl, Ciio-alkylamino-, Ci.io—
dialkylamino-, Ci_jg-alkoxyl, Cijo-thicalkoxyl or a saturated
or partially or fully unsaturated 5-8 membered monocyclic,
6-12 membered bicyclic, or 7-14 membered tricyclic ring
system, said ring system formed of carbon atoms optionally
including 1-3 heteroatoms if monocyclic, 1-6 heterpatoms if
bicyclic, or 1-9 heterocatoms if tricyclic, said heteroatoms
selected from O, N, or S, wherein each of the Ci_ig-alkyl, Ci.
lo-alkenyl, Ciio-alkynyl, Ci.jo-cycloalkyl, Cs-10-cycloalkenyl,

Ci-1p-alkylamino-, Clqo—diélkylamino—, Ci-1o-alkoxyl, Ci_ip-

| thioalkoxyl and ring of said ring system is optionally

substituted independently with 1-3 substituents of halo,
haloalkyl, CN, NO,, NH,, OH, oxo, methyl, methoxyl, ethyl,
ethoxyl, propyl, propoxyl, isopropyl, cyclopropyl, butyl,
isobutyl, tert-butyl, methylamine, dimethylamine,
ethylamine, diethylamine, propylamine, isopropylamine,
dipropylamine, diisopropylamine, benzyl or phenyl as each
R?*', in conjunction with any of the above or below
embodiments.

In yet another embodiment of the invention, compounds
useful for treating angiogenesis and cancer are generally

defined of Formula II:
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and pharmaceutically acceptable salts thereof, wherein
A is N or CR'Y;
5 B is N or CRY;
D is N or CRY?;
G is NR¥, 0, S, C(0), S(0), SO;, CRVR™ or CR“RY;
R' is H, halo, haloalkyl, NO,, CN, NR“RY, OR", SRY,
(CHR®) R or R'®; alternatively R' taken together with RY®
10 forms a partially or fully unsaturated 5- or 6-membered ring
| of carbon atoms optionally including 1-3 heteroatoms
selected from O, N and 8, and the ring optionally
substituted independently with 1-3 substituents of R,
halo, haloalkyl, oxo, NO;, CN, SR¥, OR™, OC(0)R™, COOR™,
15 C(0)R*®, C(0)NR¥R", NR"R™ or NRVRY; |
‘ R? is H, halo, haloalkyl, oxo, NO,, CN, SR*®, OR'?,
NRVRY, NR¥R', C(0)R™, COOR', OC(O)R*, C(0)C(0)R™,
C(0)NRVR™, C(0)NR¥RY, NR¥C(0)R¥, NR¥C(0)R™, NRYC(0)NRR'?,
NR'C (0)C (0)R**, NR™(COOR™), OC(O)NR™R", S(0);R",
20 S(0),NR¥R®, NRS(0),NR¥R'Y, NR™S(0),RY¥, NR™S(0),R",
NR'C (0)C (0)NR¥R™, NR™C(0)C(O)NRVR', Cijealkyl, Cijealkenyl,
Ci_10alkynyl, Cs.gcycloalkyl or Csscycloalkenyl, wherein the
Ci-10alkyl, Ci-jpalkenyl, Ci_jpalkynyl, Cigcycloalkyl and Cy
scycloalkenyl is optionally substituted with one or more
25 substituents of R'?; alternatively R? taken together with R™
forms a partially or fully unsaturated 5- or 6-membered ring
of carbon atoms optionally including 1-3 heterocatoms

selected from O, N and S, and the ring optionally



WO 2005/113494 PCT/US2005/016346

10

15

20

25

30

A-909 - 36 -

substituted independently with 1-3 substituents of R,
halo, haloalkyl, oxo, NO,, CN, SR*, OR™, OC(O)R", COOR™,
C(0)R¥®, C(O)NRMR¥, NR“RY, NR™R" or NR™R';

each of R® and R*, independently, is H, halo,
haloalkyl, oxo, NO;, CN, SR*®, ORY, NR™R', NR™R', C(0)R",
COOR'?, 0C(0)R™, C(0)C(0)R*, C(O)NR"R', C(O)NR“RY,
NR¥C (0)R??, NRM™C(0)RY, NR¥C(0)NR“R', NR“C(0)C(0)R™,
NR'? (COOR™), 0OC (0)NR¥RY, S(0),R", S(0),NRVR",
NRYS (0) ,NRPPRY, NRS(0),R*, NR¥S(0),R", NR™C(0)C(0)NR"R? or
NR2C (0) C (0)NR¥RY, Ci.j0alkyl, Ciroalkenyl, Cijoalkynyl, Cs.
gcycloalkyl or Csscycloalkenyl, wherein the C;jpalkyl, Ci-
palkenyl, Ci_jpalkynyl, Cigcycloalkyl and Cygcycloalkenyl is
optionally substituted with one or more substituents of R';
alternatively, either of R® or R*, independently, taken
together with R'? forms a partié.lly or fully unsaturated 5-
or 6-membered ring of carbon atoms optionally including 1-3
heteroatoms selected from O, N, or S, and the ring
optionally substituted independently with 1-3 substituents
of R13;

each of R® and R®, independently, is H, halo,
haloalkyl, oxo, NO;, CN, SR, OR"™, NR“R", NRPRM, C(0)RY,
COOR*?, OC(0)R™, C(0)C(0)R¥, C(O)NR™R', C(0)NR"RY,
NRC (0)R™, NRUC(0)RM, NRUC(0)NRMR™, NRMC(0)C(0)RY,
NR** (COOR*®), 0C(0)NR™R™, -S(0),R™®, S(0),NR"R",
NRYS (0) ,NR¥R™, NRS(0),R", NR“S(0),R", NR“C(O)C(O)NRYRY,
NRC (0) C(0)NR¥RY, Ci_ipalkyl, Cisgalkenyl, Cijealkynyl, Csi.
gcycloalkyl or Cygcycloalkenyl, wherein the C;.jpalkyl, Ci-
oalkenyl, Ci-.ipalkynyl, Csgcycloalkyl and Cygcycloalkenyl is
optionally substituted independently with one or more
substituents of R}; alternatively R® taken together with R®
forms a partially or fully unsaturated 5- or 6-membered ring
of carbon atoms optionally including 1-3 heteroatoms
selected from O, N, or S, and the ring optionally
substituted independently with 1-3 substituents of RY;
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one of R’ and R® is SR™, ORY, NR¥RY, NRYR', C(0)R",

COOR™, 0OC(0)R¥, C(0)C(O)R*®, C(O)NR¥R™, C(O)NR'R™,

NRYC (0)R*, NR¥(COORM), 0C(0)NR™RY, NR™C(0)C(0)R™,

NR¥C (0)NR¥R'?, NR¥C(0)NR¥RY, NRYC(0)C(0)NR“R",

NRMC (0) C (0)NR¥RY™, C(S)R™, C(S)NRM®R', C(S)NRVRY,

NRMC (S)R™, NR¥PC(S)RM™, NRY¥C(S)NRPR™, NR“C(S)NRVR™,

S(0),R™, S(0),NR®RY, S(0),NR®R™, NR™S(0),NR“R', NRYS(0),R",

NR¥S (0) ,R™, Ci.ipalkyl optionally substituted with one oxr

more substituents of R'® or R'®, or Ci.jpalkenyl optionally_

substituted with one or more substituents of R or R'; and
the other of R’ and R® is H, halo, haloalkyl,

haloalkoxyl, CN, OH, NO,, NH,, SH, acetyl, Ci10—alkyl, Ci.i0-

alkenyl, Cj.ip-alkynyl, Cs_jo-cycloalkyl, Cy-1o-cycloalkenyl, Ci.

io—alkylamino-, Ci_jo-dialkylamino-, Cijp-alkoxyl or Ci_io-

thioalkoxyl; '

each of R®?, R*, RY and R'?, independently, is H, RY3,
halo, haloalkyl, NO;, CN, SR, ORY, NR™R", NRVR™, C(O)R",
COORY, 0C(0)RY, C(0)C(0)R*, C(0)NR¥R', C(0)NR“R™,

NRY3C (0)R*®, NRMC(0)R'®, NR™(COOR™), OC(O)NR“R",

NR¥C (0)C (0) R, NRMC(0)NR¥?R!, NRYC(0)NRPR™,

NR*C (0) C (0)NR¥®R??, NR¥C(0)C(0)NR¥R™, C(S)R", C(S)NRVR",
C(S)NRYRM™, NR’C(S)RY, NR¥C(S)R'™, NRC(S)NRUR™,

NRYC (S)NR¥RM™, S(0),R™, S(0),NR“R™, S(0),NRVR",
NRS (0) ,NR®RY, NR'S(0),R'® or NRVS(0).R™;

each R, indepéndently, is H, Ci_10alkyl, Ci.jpalkenyl,
Ciroalkynyl, Csgcycloalkyl, Cygcycloalkenyl, R™ or R'®, each
of which is optionally substituted with one or more
substituents of R'®, R'® or Rlé;

RY is C(O)R'®, COOR', $S(0),RY™ or R';

R!S is halo, haloalkyl, NO,, CN, SR, OR', OC(O)R',
NRYR'®, NR'®R!®, COOR, C(O)R', COORY, C(O)R', C(O)NRR®®,
C(O)NR¥R*, S(0),NR™R™, 5(0),NR™R™, S(0).R'®, S(0),R™,
C(0)C(0)R™, NR¥C(0)NRYR™, NR'C(0)NR*R', NR'*®C(0)C(O)R™,
NR'®C (0)R'®, NR'®C(0)R'®, NR'(COOR'®), NR'®(COOR™),
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NR®S (0) ,NR*R!®, NR'®S(0),NR'R'®, NR'S(0),R'®, NR'S(0),R*,
NR!C (0) C (O)NRR*® or NR'C(0)C(0)NR'R';

R'® is a saturated or unsaturated 5-8 membered
monocyclic, 6-12 membered bicyclic, or 7-14 membered
tricyclic ring system, the ring system formed of carbon
atoms optionally including 1-3 heteroatoms if monocyclic, 1-
6 heteroatoms if bicyclic, or 1-9 heterocatoms if tricyelic,
the heteroatoms selected from O, N, or S, wherein 0, 1, 2 or
3 atoms. of each ring is optionally substituted independently
with 1-3 substituents of RY, R?°, Ci.jpalkyl, Cijpalkenyl, Ci.
oalkynyl, Ciscycloalkyl or Cygcycloalkenyl, each of which is
optionally substituted with one or more substituents of RY,
R*® or Rzo;

- RY is halo, haloalkyl, oxo, NO;, CN, SR'®, OR'¢,
0C(0)RY™, NR“R™, NRYR?°, COOR', C(O)R', COOR?, C(O)R™,
C(O)NRMR'™, C(0)NR™R?®, S(0),NR¥R', S(0).NR'¥R*®, S(0).R*,
S(0),R?, C(0)C(0)R'®, NRYC(0)NR“R'Y, NR'C(0)NR'R*,

NR.C(0)C (0)R'®, NRY™C(0)R'®, NR'C(0)R*®, NR'®(COOR'),
NR® (COOR?®), NR®S (0),NR¥R', NR'S(0),NR¥R?°, NR'S(0).R',
NRY®S (0),R2°, NRYC(0)C(0)NRR*® or NR'C(0)C(0)NR™R*;

each R'®, independently, is H, Ci.jpalkyl, Ci-joalkenyl,
Ci10alkynyl, Csgcycloalkyl, Cyscycloalkenyl, RY or R?®, each
of which is optionally substituted with 1-3 substituents of
Rzl; '

RY, independently, is C(0)R?°, C(O)R*!, COOR?’, COOR*,
S(0)2R* or S(0),R*;

R?® is a saturated or unsaturated 5-8 membered
monocyclic, 6-12 membered bicyclic, or 7-14 membered
tricyclic ring system, the ring system formed of carbon
atoms optionally including 1-3 heterocatoms if monocyclic, 1-
6 heteroatoms if bicyclic, or 1-9 heterocatoms if tricyclic,
the heteroatoms selected from O, N, or S, wherein 0, 1, 2 or
3 atoms of each ring is optionally substituted independently

with 1-3 substituents of Cj_jpalkyl, Ci.jpalkenyl, Ci.jealkynyl,
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Ci.gcycloalkyl or Cygcycloalkenyl, each of which is
optionally substituted with one or more substituents of R*;
each R?', independently, is H, halo, haloalkyl,
haloalkoxyl, oxo, CN, OH, SH, NO,, NH;, acetyl, Cq-10-alkyl,
Cyoro-alkenyl, Cyio-alkynyl, Ci.ig~cycloalkyl, Cyo10-
cycloalkenyl, Ci.jpo-alkylamino-, Ci_10-dialkylamino-, Cji 10—
alkoxyl, Ci-io-thiocalkoxyl or a saturated or partially or
fully unsaturated 5-8 membered monocyclic, 6-12 membered
bicyclic, or 7-14 membered tricyclic ring system, said ring
system formed of carbon atoms optionally including 1-3
heteroatoms 1f monocyclic, 1-6 heteréatoms if bicyclic, or
1-9 heterocatoms i1f tricyclic, said heteroatoms selected from
0, N, or S, wherein each of the Cji.jp-alkyl, Ci.jo-alkenyl, Ca.
o—alkynyl, Ci_jg-cycloalkyl, Cyip-cycloalkenyl, Ci-io-
alkylamino—, Ci-1p-dialkylamino-, Ci.jg-alkoxyl, Ci_1o-

thiocalkoxyl and ring of said ring system is optionally

. substituted indepehdently with 1-3 substituents of halo,

haloalkyl, CN, NO, NHZ, OH, oxo, methyl, methoxyl, ethyl,
ethoxyl, propyl, propoxyl, isopropyl, cyclopropyl, butyl,
isobutyl, tert-butyl, methylamine, dimethyiamine,
ethylamine, diethylamine, propylamine, isopropylamine,
dipropylamine, diisopropylamine, benzyl or phenyl; and

nis 0, 1, 2, 3, 4 or 5,

provided that (1) when A is N, then B is not N, and
when B is N, then A is not N; (2) when either of R' or R? is
substituted or unsubstituted NH-phenyl, then no more than
four of R®, R®, R’, R® and R’ is H; and (3) when R' is phenyl,
then neither of R® and R® is, independently, NO,.

In another embodiment, the invention includes
compounds of Formula II, wherein:

A is N;

B is CRY;

D is CRY;

G is NRY™, 0 or S;
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R! is H, NRYRY, OR', SR™ or CH.R";

R? is H, halo, NO,, CN, Cj_jpalkyl or Ci.jpalkoxyl;

each of R?® and R%, independently, is H, halo,
haloalkyl, NO,, CN, SR*®, OR'’, NR¥RY, NRR™, C(O)R™, COOR",
0C(0)R¥, C(0)C(0)R*®, C(O)NR¥R', C(O)NR“R'™, NR™C(0)RY,
NRYC (0)RY, NRYC(0)NR™RY, NRMC(0)C(0)R™, NR™(COOR™),
0C(0)NR¥R'?, S(0),R*®, S(0),NR™R', NR™S(0),NR“R",
NRYS (0),R™, NRYS(0),RM™, NR™C(0)C(0)NR"R",
NR1C (0) C(0O)NR¥RY, Cj.i0alkyl, Ci-jealkenyl, Cigealkynyl, Cs-
gcycloalkyl or Cyscycloalkenyl, wherein the Ci-10alkyl, Ci.
oalkenyl, Ci_jpalkynyl, Cs.gcycloalkyl and Cigeycloalkenyl is
optionally substituted independently with one or more
substituents of R'¥; alternatively, either of R or RY,
independently, taken together with R}2 forms a partially or

fully unsaturated 5- or 6-membered ring of carbon atoms

.optionally including 1-3 heteroatoms selected from O, N, or

S, and the ring optionally substituted independently with 1-
3 substituents of RY; | '

each of R® and R®, independently, is H, halo,
haloalkyl, NO,, CN, SR}, ORr!, NR“RY, NR“R™, C(O)R", COOR",
OC(0)R¥, C(0)C(0)R**, C(O)NR¥R™, C(O)NRYR™, NR™C(0)R",
NR¥C (0) R, NR¥C(0)NR“R', NR™C(0)C(0)R**, NR™(COOR"),
OC(0)NR¥R*, S(0);R*?, S(0),NRVR", NR™S(0),NR”R",
NRYS (0) ,R*?, NR¥S(0),R™, NR¥C(0)C(0)NR”R?,
NR“C(O)C(O)NR”R}4, Ci-10alkyl, Cigpalkenyl, Ci_joalkynyl, Cs.
8cycloa1kyl or Csgcycloalkenyl, wherein the Ci.jpalkyl, Ci-
oalkenyl, Cipalkynyl, Cigcycloalkyl and Cygcycloalkenyl is
optionally substituted independently with one or more
substituents of R'?; alternatively R® taken together with R°
forms a partially or fully unsaturated 5- or 6-membered ring
of carbon atoms optionally including 1-3 heteroatoms
selected from O, N, or S, and the ring optionally
substituted independently with 1-3 substituents of RY;
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one of R’ and R® is SR¥, ORY, NR¥RY, NRYRY, C(0)R",

COOR®, 0C(0)RY, C(0)C(0)R*, C(0)NRM™R', C(O)NR“RY,

NRYC (0)RY, NR™3(COORY), 0C(0)NRMR™, NR™C(0)C(0)R™,

NRYC (0) NRM®R, NRC(0)NRP?R!, NR'C(0)C(0)NRVR",

NRMC (0) C (0)NR¥RY, C(S)R™, C(S)NRPRY, C(S)NRVRY,

NRYC (S)RY, NRMC(S)RM, NR¥®C(S)NRPRYM, NR“C(S)NR“R™,
S(0),R™, S(0),NR®R™, S(0),NRPRY™, NRMS(0),NR“R', NRYS(0).R",
NR>S (0),R* or Ci.jpalkyl optionally substituted with one or
more substituénts of R® or R';

the other of R’ and R® is H, halo, haloalkyl,
haloalkoxyl, CN, OH, NO,, NH;, acetyl, Ci.ip-alkyl, Ci_io-
alkylamino-, Cj.jp-dialkylamino-, Ci-jp-alkoxyl or Ci.io—
thiocalkoxyl;

 R® is H;

R is H;

R? 4is H, halo, haloalkyl, NO,, CN, acetyl, Ci-jo-alkyl,
SR*®, ORY, NR¥RY, C(0)R™, COOR®, C(0)NR¥R*, NRC(0)RY,
NRC (0)NR™R™, S(0),R™, S(0),NR™R™, S(0),NR“R™,

NRYS (0) ,NR¥RY, NR¥S(0),R¥, NRY?S(0),R™ or R' optionally
substituted with 1-3 substituents of RY, R'® or R?°;

| each R*?, independently, is H, Ci.ppalkyl, Ci-ipalkenyl,
C,10alkynyl, Csgeycloalkyl, Ciscycloalkenyl, R' or R, each
of which is optionally substituted with one or more
substituents of R'®, R'® or RY;

R™ is C(O)R*, COORY, S(0); R or R';

RY is halo, haloalkyl, oxo, NO,, CN, SR'®, OR'®,
0C(0)R*, NR¥R', NR'R'®, COOR', C(0)R'®, COOR', C(O)R',
C(O)NR'R!®, C(O)NRMR'®, S(0),NRY¥R, $(0),NR¥RY™, S(0).R',
S(0),R¥®, C(0)C(0)R*®, NR'®C(0)NR'R'®, NR'™C(O)NR'R'?,
NR*C (0) C (0)R*®, NRC(0)R', NR'®C(0)R™, NR'®(COOR®),

NR* (COOR®) , NR'®S(0),NR¥R', NR'®S(0),NR¥R'®, NR'®s(0),R'?,
NR®S (0),RY, NRC(0)C(0)NR*R'® or NR'®C(0)C(0)NRY™R';
R'® is a saturated or unsaturated 5-8 membered

monocyclic, 6-12 membered bicyclic, or 7-14 membered
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tricyclic ring system, the ring system formed of carbon
atoms optionally including 1-3 heteroatoms if monocyclic, 1-
6 heteroatoms if bicyclic, or 1-9 heteroatoms if trieyclic,
the heteroatoms selected from O, N, or S, wherein 0, 1, 2 or
3 atoms of each ring is optionally substituted independently
with 1-3 substituents of RY, R?, Ci10alkyl, Ci.ppalkenyl, Ci
10alkynyl, Csgcycloalkyl oxr Cysscycloalkenyl, each of which is
optionally substituted with one or more substituents of R,
R18 or RZO;

R is halo, haloalkyl, NO;, CN, SR', OR', OC(O)R®,
NRY¥R!®, NR®R?°, COOR!®, C(O)R'®, COOR?®, C(O)R*°, C(O)NR'R',
C(O)NR¥R?®, S(0),NRY¥R™, S(0),NR¥R*, S(0),RY, S(0)R*,
C(0)C(0)R'™®, NRY™C(0)NR™R', NRC(0)NR'R?®, NR™C(0)C(0)R™,
NR®C (0)R'®, NR'YC(0)R?°, NR'(COOR'), NR'®(COOR™),
NRS (0) ,NR*¥R'®, NR®S(0),NR'R?°, NR'S(0),R'®, NR'S(0).R*’,

NRYC (0) C (O) NR*R* or NR¥C (0)C(0)NRY¥R®;

each R'®, independently, is H, Ci-ipalkyl, Cipalkenyl,
Cioalkynyl, Ciscycloalkyl, Cygcycloalkenyl, RY or R?®, each
of which is optionally substituted with 1-3 substituents of
R%!;

RY®, independently, is C(0)R?®, C(O)R®, COOR?®, 'COOR™,
S(0),R* or S(0O),R*;

R? is a saturated or unsaturated 5—8‘membered
monocyclic, 6-12 membered bicyclic, or 7-14 membered
tricyclic ring system, the ring system formed of carbon
atoms optionally including 1-3 heterocatoms if monocyclic, 1-
6 heteroatoms if bicyclic, or 1-9 heteroatoms if tricyclic,
the heteroatoms selected from O, N, or S, wherein 0, 1, 2 or
3 atoms of each ring is optionally substituted independently
with 1-3 substituents of Ci.ipalkyl, Cipalkenyl, Cipalkymyl,
Ci_geycloalkyl or Cygcycloalkenyl, each of which is
optionally substituted with one or more substituents of R*;

each R?!, independently, is H, halo, haloalkyl,
haloalkoxyl, oxo, CN, OH, SH, NO;, NH,, acetyl, Cijo-alkyl,
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Cao-alkenyl, Cipo-alkynyl, Ciio-cycloalkyl, Cyio-
cycloalkenyl, Ci.jo-alkylamino-, Ci-1o-dialkylamino-, Ci-10-
alkoxyl, Ci.io-thioalkoxyl or a saturated or partially or
fully unsaturated 5-8 membered monocyclic, 6-12 membered
bicyclic, or 7-14 membered tricyclic ring system, said ring
system formed of carbon atoms optionally including 1-3
heteroatoms if monocyclic, 1-6 heteroatoms if bicyclic, or
1-9 heteroatoms if tricyclic, said heteroatoms selected from
0, N, or S, wherein each of the Ci.jo-alkyl, Cz.io-alkenyl, Ci
10-alkynyl, Cs.ip-cycloalkyl, Csio-cycloalkenyl, Ci_io-
alkylamino-, Ci_jo-dialkylamino-, Ci-jp—alkoxyl, Ci-10-
thiocalkoxyl and ring of said ring system is optionally
substituted independently with 1-3 substituents of halo,
haloalkyl, CN, NO,, NH,, OH, oxo, methyl, methoxyl, ethyl,
ethoxyl, propyl, propoxyl, isopropyl, cyclopropyl, butyl,
isobutyl, tert-butyl, methylamine, dimethylamine, |
ethylamine, diethylamine, propylamine, isopropylamine,
dipropylamine, diisopropylamine, benzyl or phenyl; and

nis 0, 1, 2 or 3.

In another embodiment, the invention includes
compounds of Formula II, wherein:

A is CRY;

B is N;

D is CRY?;

G is NR?, 0 or S;

R' is H, NR™R, ORY, SR™ or CH;R'; alternatively R'
taken together with R forms a partially or fully
unsaturated 5- or 6-membered ring of carbon atoms optionally
including 1-3 heterocatoms selected from O, N and S, and the
ring optionally substituted independently with 1-3
substituents of RY, halo, haloalkyl, oxo, NO,, CN, SR®?,
ORY, 0OC(O)RY, COOR*, C(O)R™, C(O)NR'R'?, NR“R" or NR“RY;

R? is H, halo, NO,, CN, Ci_jpalkyl or Cijpalkoxyl;
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each of R® and R*, independently, is H, halo,
haloalkyl, NO;, CN, SR™, OR'’, NR™R™, NR'R™, C(O)R", COOR",
0C(0)R*, C(0)C(O)R', C(O)NR¥R', C(O)NR“R', NR™C(O)R",
NR¥C (0)R¥, NRY¥C(0)NRPRY, NR¥C(0)C(0)R', NR(COORY),
OC (0)NR¥R¥, S(0),R*, S(0),NRVRY, NR™S(0),NR"R",
NRYS (0),R*®, NR¥S(0),R*, NR™C(0)C(0)NRVR®,
NR¥C (0) C (0O)NR¥RY, C;.j0alkyl, Ci-ioalkenyl, Cijealkynyl, Cs-
gcycloalkyl or Cygcycloalkenyl, wherein the Ci_jpalkyl, Ci.
oalkenyl, Cijealkynyl, Csgcycloalkyl and Cigcycloalkenyl is
optionally substituted independently with one or more
substituents of R!3; alternatively, either of R® or RY,
independently, taken together with R*? forms a partially or
fully unsaturated 5- or 6-membered ring of carbon atoms
optionally including 1-3 heteroatoms selected from O, N, or
S, and the ring optionally substituted independéntly with 1-
3 substituents of R'?;

each of R® and R®, independently, is H, halo,
haloalkyl, NO;, CN, SR*, OR¥, NR¥R™, NR™R', C(O)R', COOR®,
OC(0)R', C(0)C(0)R*, C(O)NR¥R™, C(O)NRVR™, NR“C(0)R",
NRYC (0)R™, NRYC(0)NR¥RY’, NR¥C(0)C(0)R', NR™(COOR™),
0C (0)NRPR'®, S(0),R¥, S(0),NR¥R", NRYS(0),NR”R",
NRJS (0) ,R*®, NRMS(0),R**, NR™C(0)C(O)NR"R", -
NR'C (0) C (0)NR®R™, Cyyealkyl, Cpgealkenyl, Cigalkynyl, Cs.
gcycloalkyl or C4gcycloalkenyl, wherein the Cir0alkyl, Ci.
nalkenyl, Cijealkynyl, Cigcycloalkyl and Csgcycloalkenyl is
optionally substituted independently with one or more
substituents of R'?; alternatively R® taken together with R®
forms a partially or fully unsaturated 5- or 6-membered ring
of carbon atoms optionally including 1-3 heteroatoms
selected from O, N, or S, and the ring optionally
substituted independently with 1-3 substituents of RY;

one of R’ and R® is SR, OR', NRYR', NR“RY, C(0)RY,
COOR*, 0C(0)R™, C(0)C(0)R*®, C(O)NR¥R™, C(O)NR“R™,
NRYC (0)R™, NR®(COORM), 0C(0)NR™R'?, NR™C(0)C(0)R?,
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NRYC (0)NR¥R®, NRYC(0)NRY?R, NR™C(0)C(0)NR¥R",

NR}C (0)C(0)NR¥R™, C(S)R', C(S)NRR™, C(S)NRVRY,

NRYC (S)RY, NRM¥C(S)RY, NRYC(S)NRMRY?, NRVC(S)NRYVR™,
S(0),RY, S(0),NRSRY, 5(0),NR¥R, NRS(0),NRRY, NRYS(0),R?,
NRS (0) ;R or Cijalkyl optionally substituted with one or
more substituents of R or R'®;

the other of R’ and R® is H, halo, haloalkyl,
haloalkoxyl, CN, OH, NO,, NHp, acetyl, Ci.ip-alkyl, Ci_io—
alkylamino-, Cijo-dialkylamino-, Cj.jp-alkoxyl or Ciio—
thiocalkoxyl;

R’ is H;

R is H;

R? is H, halo, haloalkyl, NO;, CN, acetyl, Cijo-alkyl,
SR, ORY, NRMRY, C(0)R™, COORY, C(0)NRYR", NR™C(0)R?,
NRYC (0)NR¥R™, $(0),R¥, S(0),NR“R", S(0)NR“R",
NRYS (0) ,NRPRY, NRY®S(0),R™, NR¥S(0),R" or R optionally
substituted with 1-3 substituents of RY, R' or R¥;

each RY, independently, is H, Ci.pealkyl, Cipalkenyl,
Ci.10alkynyl, Ci_scycloalkyl, Cygcycloalkenyl, R'® or RY®, each
of which is optionally substituted with one or more
substituents of R, R'® or R'};

R™ is C(O)RY, COOR', S(0); R'® or R';

RY is halo, haloalkyl, oxo, NO,, CN, SR'8, OR',
oC(0)R¥™, NRY™R', NR©R', COOR'Y, C(O)R'®, COOR', C(O)R',
C(O)NRYR*, C(0)NR“R', S(0),NR™R', S(0),NR"R', S(0),R',
S(0),R¥, C(0)C(0)R*, NR'C(0)NR'R'™, NR'C(0)NR'R',
NR'®C (0) C (0)R*®, NR¥C(0)R'®, NR™C(O)R', NR'(COOR'),

NR® (COOR™) , NR'S(0),NR¥R', NR'S(0),NR'™R', NR'®S(0).R'®,
NR'®S (0) ,R'®, NR'¥C (0)C (0)NRY¥R'® or NR'™C(0)C(0)NR“R*;

R* is a saturated or unsaturated 5-8 membered
monocyclic, 6-12 membered bicyclic, or 7-14 membered
tricyclic ring system, the ring system formed of carbon
atoms optionally including 1-3 heteroatoms if monocyclic, 1-

6 heteroatoms if bicyclic, or 1-9 hetercatoms if tricyclic,
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the heteroatoms selected from O, N, or S, wherein 0, 1, 2 or
3 atoms of each ring is optionally substituted independently
with 1-3 substituents of RY, R?°, Cijealkyl, Ci-palkenyl, Ci-
oalkynyl, Cigcycloalkyl or C,scycloalkenyl, each of which is
optionally substituted with one or more substituents of RY,
R or R20;

RY is halo, haloalkyl, oxo, NO;, CN, SR'®, OR'®,
oc(0)R'®, NRY®R!®, NRY®R*°, COOR™, C(O)R', COOR*, C(0)R*,

C (0)NR™R, C(0)NR™R®, S(0),NR¥R', $(0).NR™R*, S(0);R*,
S(0),R?°, C(0)C(O)R™, NR¥C(0)NR™R'™, NR'®C(0)NR™R*,
NR'C (0) C (0)R'®, NR'®C(0)R'®, NR'*C(0)R*°, NR'®(COORY),
NR (COOR?®) , NR!®S(0),NR™¥R'®, NR'S(0),NR™R*’, NR'®S(0).R',
NRS (0),R?°, NR®C(0)C(0)NR¥R' or NR'®C(0)C(0)NR™R*’;

each R'®, independently, is H, Ci.joalkyl, Ciioalkenyl,
Cipalkynyl, Cs_gcycloalkyl, C4_gcycloalkenyl,‘R19 or R?°, each
of which is optionally substituted with 1-3 substituents of
R%L;

' RY, independently, is C(0)R*°, C(O)R®, COOR?®, COOR*™,
S(0),R* or S(0),R*;

R?® is a saturated or unsaturated 5-8 membered
moﬁocyclic, 6-12 membered bicyclic, or 7-14 membered
tricyclic ring system, the ring system formed of carbon
atoms optionally including 1-3 heteroatoms if monocyclic, 1-
6 heteroatoms if bicyclic, or 1-9 heteroatoms if tricyclic,
the heteroatoms selected from O, N, or S, wherein 0, 1, 2 or
3 atoms of each ring is optionally substituted independently
with 1-3 substituents of Ci_joalkyl, Ci.ipalkenyl, Ci-jpalkymyl,
Ci_gcycloalkyl or Cygcycloalkenyl, each of which is
optionally substituted with one or more substituents of R*;

each R?*, independently, is H, halo, haloalkyl,
haloalkoxyl, oxo, CN, OH, SH, NO;, NH;, acetyl, Ci.jo-alkyl,
Cyro—alkenyl, Ci.ip—alkynyl, Cs_jpo-cycloalkyl, Cyi0-
cycloalkenyl, Ci.jp-alkylamino-, Ci-jo-dialkylamino-, Ci_i0-
alkoxyl, Ci-io-thiocalkoxyl or a saturated or partially or
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fully unsaturated 5-8 membered monocyclic, 6-12 membered
bicyclic, or 7-14 membered tricyclic ring system, said ring
system formed of carbon atoms optionally including 1-3
heteroatoms if monocyclic, 1-6 heterocatoms if bicyclic, or
1-9 heteroatoms if tricyclic, said heteroatoms selected from
0, N, or S, wherein each of the Cj.jo-alkyl, Cizic-alkenyl, Co.
1o-alkynyl, Cs_ip-cycloalkyl, Cyjo-cycloalkenyl, Ci-1o-
alkylamino-, Cj.jp-dialkylamino-, Ci-jp—alkoxyl, Ci-10-
thicalkoxyl and ring of said ring system is optionally
substituted independently with 1-3 substituents of halo,
haloalkyl, CN, NO,, NH,, OH, oxo, methyl, methoxyl, ethyl,
ethoxyl, propyl, propoxyl, isopropyl, cyclopropyl, butyl,
isobutyl, tert-butyl, methylamine, dimethylamine,
ethylamine, diethylamine, propylamine, isopropylamine,
dipropylamine, diisopropylamine, benzyl or phenyl; and

nis 0, 1, 2 or 3.

In another embodiment, the invention includes
compounds of Formula II, wherein:

" R? is SR®, OR™, NR¥RY, NR“R'™, C(O)R™, COOR",

0C (0)R*¥, C(0)C(0)R™, C(O)NRUR™, C(0)NR¥RY™, NRC(0)R®,
NR® (COOR™), 0OC(0)NR¥RY, NRYC(0)C(0)R", NR™C(0)NR“R',
NRYC (0) NRPRY, NRMC(0)C(0)NR¥R™, NR™C(0)C(0)NRPRY™, C(S)R™,
C(S)NRVR®, C(8)NR¥RY, NR¥C(S)RY, NR™C(S)R™, NRC(S)NR™R?,
NRYC (S)NRPRM, S(0),R™, S(0),NRVRY, S(O)QNRBRM,‘
NRYS (0) ,NR¥R*?, NR¥S(0),R™, NR™S(0),R'™, Ciialkyl optionally
substituted with one or more substituents of R or R', or
Ci-108lkenyl optionally substituted with one or more
substituents of R or RY; and

R® is H, halo, haloalkyl, haloalkoxyl, CN, OH, NOg,
NH,, SH, acetyl, Ci.jp-alkyl, Cz.ip-alkenyl, Ci.io~alkynyl, Cs.io-
cycloalkyl, Cs.io~-cycloalkenyl, Cjjo-alkylamino-, Ci.io—
dialkylamino-, Cj.ip-alkoxyl or Cji.jp-thiocalkoxyl.

In another  embodiment, the invention  includes

compounds of Formula II, wherein:
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R’ is H, halo, haloalkyl, haloalkoxyl, CN, OH, NO,,
NH,, SH, acetyl, Ci.ip-alkyl, Cijo-alkenyl, Caoqo~alkynyl, Ci. 10—
cycloalkyl, Cs_io-cycloalkenyl, Ci_io—alkylamino-, Ci-10-
dialkyla.mino—', Ci10-alkoxyl or Cj.jo-thiocalkoxyl; and

R® is SRY, ORY, NRMR'?, NR™RY, C(0)R™, COOR™,
OC (0)R*, C(0)C(0)R™, C(O)NR¥R', C(O)NRVR', NR™“C(0)R",
NR3C (0)R™, NR'®(COORY), OC(0)NRYR™, NR™C(0)C(0)R",
NRYC (0)NR®RY?, NR'C(0)NR¥R™, NR'C(0)C(0)NR“R",
NRYC (0) C(O)NR¥R™, C(S)R*, C(S)NRVR™, C(S)NR“R™,
NR¥c(S)RY, NRPC(S)RM, NR¥C(S)NR™R™, NRYC(S)NR“RY,
S(0),R', S(0),NR¥RY, S(0),NR™RY, NRS(0),NRR™, NRYS(0).R",
NR™3S (0),R™, Ci_ipalkyl optionally substituted with one or
more substituents of RS or R, or Ci.salkenyl optionally
substituted with one or more substituents of R or R'.

In another embodiment, the invenﬁion includes
compounds of Formula II, wherein:

A is N;

B is CRY™; .

D is N or CRY;

G is NR'?, O or S;

R! is H, NRPR™, OR™, SR™ or CHR';

R? is H; ‘

each of R® and R*, independently, is H, halo,
haloalkyl, NO;, CN, SR*?}, OrRY, NrR™RY, NR'RY, C(O)R", COOR",
0C(0)R*, C(0)C(O)R™, C(O)NR™R', C(0)NR™R', NRYC(0)R",
NR*C (0)R*, NR'C(0)NR“R', NR*C(0)C(0)R¥, NR™(COOR™),
OC (0)NR™R™, S(0),R™, S(0),NR“R", NRS(0),NR“R",
NR**S (0),R*®, NR™S(0),R*™, NR™C(0)C(0)NR"R",
NR®C (0)C(0)NR™RY, Cijpalkyl, Cijealkenyl, Ciealkynyl, Ca.
gcycloalkyl or C,gcycloalkenyl, wherein the Cijealkyl, Ci-
nalkenyl, Ci.jpalkynyl, Cs.gcycloalkyl and Cy.gcycloalkenyl is
optionally substituted independently with one or more

substituents of R'3;
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each of R°® and R®, independently, is H, halo,
haloalkyl, NO;, CN, SR¥, OR'’, NR¥R', NR“RY, C(O)R”, COOR*?,
0C(0)R¥, C(0)C(0)R*¥, C(O)NR¥R*, C(O)NRVR'™, NR™C(0)R”,
NRYC (0)RM, NR¥C(0)NR¥R', NR¥C(0)C(0)RY, NR™(COOR"),

OC (0)NR¥RY, S(0),RY, S(0),NRPRY, NR™S(0)NR“R™,

NRYS (0),R*, NRYS(0),R*, NR'C(0)C(0)NR’RY,

NRYC (0) C (0)NR®R™, Cijoalkyl, Cirealkenyl, Ci-ealkynyl, Cs-
gcycloalkyl or Cygcycloalkenyl, wherein the Cijpalkyl, Ci.
oalkenyl, Ci-joalkynyl, Csgcycloalkyl and Cygcycloalkenyl is
optionally substituted independently with one or more
substituents of RY; alternatively R® taken together with R®
forms a partially or fully unsaturated 5- or 6-membered ring
of carbon atoms optionally including 1-3 heteroatoms
selected from O, N, or S, and the ring optionally
substituted independently with 1-3 substituents of R?3;

one of R’ and R® is NR™R®, C(0)R', COOR"™, C(O)NR“RY,

NRYC (0)R*®, NR!?(COOR'), NRC(0)NR“RY, C(S)NR“R",

NR¥C (S)R¥, NRMZC(S)NRVR™, S(0):R", S(0),NRVRY,

NRYS (0) ,NR*R"?, NRYS (0),R*® or Ci.jpalkyl optionally ‘
substituted with one or more substituents .of NR*®R'®, C(0)R'S,
COOR', C(O)NRR', NR™C(O)R'™, NR'(COOR'), NR'*C(0)NRR™,
C(S)NRM™R™, NR'C(S)R'®, NRY®C(S)NR¥R'®, S(0)R'™, S(0)NR'R',
NR*®S (0) ,NR'®R*®, NR™S(0),R";

the other of R’ and R® is H, halo, haloalkyl,
haloalkoxyl, CN, OH, NOz, NH,, acetyl, Cijo—alkyl, Ci_io-
alkylamino-, Ci.jo-dialkylamino-, Ci_jo-alkoxyl or Ciio-
thioalkoxyl;

R’ is H;

RY% is H;

R*? is H, halo, haloalkyi, oxo, NO,, CN, or Ci_jealkyl,
Ci-roalkenyl, Ci.jpalkynyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexvyl, tetrahydrofuranyl,‘
tetrahydropyrrolyl, pyranyl, phenyl, naphthyl, benzyl,
furanyl, pyrrolyl, thiophenyl, indolyl, imidazolyl,
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pyrazolyl, oxazolyl, benzimidazolyl, benzopyrazolyl,
benzoxazolyl, benzothiozolyl, piperidinyl, piperazinyl,
morpholinyl, each of which is optionally independently
substituted with 1-3 substituents of RY;

each RY?, independently,.is H, Ci_1palkyl, Ci_jpalkenyl,
Ci10alkynyl, phenyl, pyridyl, pyrimidinyl, triazinyl,
quinolinyl, dihydroquinolinyl, tetrahydroquinolinyl,
isoquinolinyl, tetrahydroisoquinolinyl,.quinazolinyl,
isoquinazolinyl, thibphenyl, furyl, tetrahydrofuranyl,
pyrrolyl, pyrazolyl, thieno-pyrazolyl, imidazolyl,
triazolyl, tetrazolyl, thiazolyl, thiadiazolyl,
benzothiazolyl, oxazolyl, oxadiazolyl, benzoxazolyl,
benzoxadiazolyl, isoxazolyl, isothiazolyl, indolyl,
azaindolyl, 2,3-dihydroindolyl, isoindolyl, indazolyl,
benzofuranyl, benzothiophenyi, benzimidaiolyl, imidazo-
pyridinyl, purinyl, benzotriazolyl, oxazolinyl,
isoxazolinyl, thiazolinyl, pyrrolidinyl, pyrazolinyl,
morphoiinyl, piperidinyl, piperazinyl, pyranyl, dioxozinyl,
2,3-dihydro-1, 4-benzoxazinyl, 1,3-benzodioxolyl,
cyclopropyl, cyclobutyl, azetidinyl, cyclopentyl,
cyclohexyl, cycloheptyl, pyranyl, naphthyl or benzyl, each
of which is optionally independently substituted with 1-5
substituents of RS, R'® or R'¢;

RY igs halo, haloalkyl, oxo, NO,, CN, SR®, OR?S,
0C(0)RY®, NR'¥R'®, NR'R'®, COOR', C(O)R'®, COOR', C(O)R™,
C(O)NR¥R'®, C(0)NR™R', S(0),NRR', S(0),NR"R', S5(0).R',
S(0),R*®, C(0)C(0)R*™, NR™C(0)NRY™R'®, NR'C(0)NR'R', '
NR*(C (0)C (0)R'®, NRYC(0)R'®, NR'Y™C(0)R', NR'®(COOR®),

NR'® (COOR'®) , NR™S(0),NR'R'®, NR'®S(0),NRR'®, NR'®S(0),R",
NR'®S (0),R*®, NR'®C(0)C(0)NR™R' or NR'C(0)C(O)NR'R';

R'® is phenyl, pyridyl, pyrimidinyl, triazinyl,
quinolinyl, dihydrogquinolinyl, tetrahydroquinolinyl,
isoquinolinyl, tetrahydroisoquinolinyl, quinazolinyl,
isoquinazolinyl, thiophenyl, furyl, tetrahydrofuranyl,
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pyrrolyl, pyrazolyl, thieno-pyrazolyl, imidazolyl,
triazolyl, tetrazolyl, thiazolyl, thiadiazolyl,
benzothiazolyl, oxazolyl, oxadiazolyl, benzoxazolyl,
benzoxadiazolyl, isoxazolyl, isothiazolyl, indolyl,
azaindolyl, 2,3-dihydroindolyl, isoindolyl, indazolyl,
benzofuranyl, benzothiophenyl, benzimidazolyl, imidazo-
pyridinyl, purinyl, benzotriazolyl, oxazolinyl,
igsoxazolinyl, thiazolinyl, pyrrolidinyl, pyrazolinyl,
morpholinyl, piperidinyl, piperazinyl, pyranyl, dioxozinyl,
2,3-dihydro-1, 4-benzoxazinyl, 1,3-benzodioxolyl,
cyclopropyl, cyclobutyl, azetidinyl, cyclopentyl,
cyclohexyl, cycloheptyl, pyranyl or naphthyl, each of which
is thionally substituted independently with 1-3
substituents of RY, R or R*;

R'7 is halo, haloalkyl, oxo, NO;, CN, SR, OR',
oC(0)R'™, NR'“R'®, NRY®R®°, COOR'™, C(0)R', COOR*, C(0)R™,
C(O)NRY¥R', C(O)NR™R®, S(0),NR™R!, S(0):NR™R*®, S(0).R*,
S(0),R?®, C(0)C(0)R™, NR*C(0)NR'R'®, NR'C(0)NR™R™,
NRC (0)C (0)R'®, NR'C(0)R'®, NRY¥C(0)R*, NR'®(COOR),

NR'® (COOR?®) , NR®S(0),NR™R'®, NR'S(0),NR™R?°, NR'®S(0).R',
NRY®S (0),R?°, NR'C(0)C(0)NR¥R*® or NR'®C(0)C(0)NRR*;

each R, independently, is H, methyl, ethyl, propyl,
isopropyl, n-butyl, sec-butyl, t-butyl, pentyl, hexyl,
acetyl or Ciio-alkoxyl, each of which ié optionally
independently substituted with 1-3 substituents of RrR?,

R*® is phenyl, pyridyl, pyrimidinyl, triazinyl,
quinolinyl, dihydroquinolinyl, tetrahydroquinolinyl,'
isoquinolinyl, tetrahydroisoquinolinyl, quinazolinyl,
isoquinazolinyl, thiophenyl, furyl, tetrahydrofuranyl,
pyrrolyl, pyrazolyl, thieno-pyrazolyl, imidazolyl,
triazolyl, tetrazolyl, thiazolyl, thiadiazolyl,
benzothiazolyl, oxazolyl, oxadiazolyl, benzoxazolyl,
benzoxadiazolyl, isoxazolyl, isothiazolyl, indolyl,

azaindolyl, 2,3-dihydroindolyl, isoindolyl, indazolyl,
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benzofuranyl, benzothiophenyl, benzimidazolyl, imidazo-
pyridinyl, purinyl, benzotriazolyl, oxazolinyl,
isoxazolinyl, thiazolinyl, pyrrolidinyl, pyrazolinyl,
morpholinyl, piperidinyl, piperazinyl, pyranyl, dioxozinyl,
2,3-dihydro-1, 4-benzoxazinyl, 1,3-benzodioxolyl,
cyclopropyl, cyclobutyl, azetidinyl, cyclopentyl,
cyclohexyl, cycloheptyl, pyranyl or naphthyl, each of which
is optionally substituted independently with 1-3
substituents of R*;
each R?*!, independently, is H, Cl, Br, F, I, CF,,

CF,CF,, NO;, CN; acetyl, oxo, haloalkyl, haloalkoxyl, CN, OH,
SH, NO,, NH,, acetyl, Ci.ip-alkyl, Ciip-alkenyl, Cy.10-alkynyl,
Ci_1o-cycloalkyl, Cy-1o-cycloalkenyl, Ci1po—alkylamino-, Ci.io-
dialkylamino-, Cj.ijp-alkoxyl, Ci.io-thiocalkoxyl or a saturated
or partially or fully unsaturated 5-8 membered monocyélic,
6-12 membered bicyclic, or 7-14 membered tricyclic ring
system, said ring system formed of carbon atoms optionally
including 1-3 heteroatoms if monocyclic, 1-6 hetercatoms if
bicyclic, or 1-9 heteroatoms if tricyclic, salid heteroatoms
selected from O, N, or S, wherein each of the Cj.o-alkyl, Ci-
o-alkenyl, Ciio-alkynyl, Ci_jo-cycloalkyl, Cs-10-cycloalkenyl,
Clgﬁ—alkylamino—, Ci-1o-dialkylamino-, Cji.jp-alkoxyl, Ci_10-
thioalkoxyl and ring of said ring system is optionally
substituted independently with 1-3 substituents of halo,
haloalkyl, CN, NO,, NH,, OH, oxo, methyl, methoxyl, ethyl,
ethoxyl, propyl, propoxyl, isopropyl, cyclopropyl, butyl,
isobutyl, tert-butyl, methylamine, dimethylamine,
ethylamine, diethylamine, propylamine, isopropylamine,
dipropylamine, diisopropylamine, benzyl or phenyl; and

nis 0, 1, 2 or 3.

The embodiments for various of the elements described
herein above with respect to compounds of Formula I also
apply to compounds of Formula II, where appropriate, as will

be appreciated by those skilled in the art.
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In another embodiment, the invention includes
compounds of Formula IIT, wherein:

R N R?
\

D\ N

III
5 and pharmaceutically acceptable salts thereof, wherein
D is N or CR"
G is 0, S, C(0), S(0), SO; or (CHR)q;
R! ig H, halo, haloalkyl, NOZ, CN, NR™Rr®, OR'®, SrRY?, or
(CHR™) ,RY;

10 " R? is H, halo, haloalkyi, oxo, NO,, CN, SR, ORrR'?,
NRURY, NRURY, C(0)RY, COOR®, 0OC(0)R™, C(0)C(O)R™,
C(O)NR¥RY, C(0)NRYPRM, NRC(0)R™, NR¥C(0)RM™, NRYC(0)NR“R™,
NRYC (0)C (0)R?®, NR™(COORY), OC(0)NR™R™, S(0).R",
S(0),NR¥R™, NR¥’S(0),NR™R, NR“S(0).R", NR¥S (0) ,R*,

15 NR¥3C(0)C(0)NRM¥RY, NR¥C(0)C(0)NR™RY™, Cji.joalkyl, Cijealkenyl,
Ci-10alkynyl, Cigcycloalkyl or Cygcycloalkenyl, wherein the
Ci10alkyl, Cijealkenyl, Ci-jpalkynyl, Ci_gcycloalkyl and Cy-
scycloalkenyl is optionally substituted with one or more
substituents of R*3;

20 each of R® and R?, independently, is H, halo,
haloalkyl, NO;, CN, SRY, OR*, NR¥R®, NR'R, C(O)R', COOR®,
0C(0)R¥®, C(0)C(0)R*, C(O)NRY¥RY, C(0)NR¥R", NRY®C(0)R",
NR3C (0) R, NRMC(0)NRP?RY, NR™C(0)C(0)R™, NR'(COOR™),
0C (0)NR¥RY®, S(0),R'®, S(0),NR“R", NR“S(O);NR”R“,

25 NR¥S(0),R?, NR¥?S(0).R'™, NRMC(0)C(0)NRVR,

NRYC (0) C(0)NR¥RY, Cijealkyl, Ci.ialkenyl, Cijealkynyl, Cs.
gcycloalkyl or Cygcycloalkenyl, wherein the Cj.joalkyl, Ci-
palkenyl, Ci.igalkynyl, Cigcycloalkyl and Cygcycloalkenyl is
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optionally substituted independently with one or more
substituents of R'®; alternatively, either of R® or RY,
independently, taken together with R'? forms a partially or
fully unsaturated 5- or 6-membered ring of carbon atoms
optionally including 1-3 heteroatoms selected from O, N, or
S, and the ring optionally substituted independently with 1-
3 substituents of R;

each of R® and R®, independently, is H, halo,
naloalkyl, NO;, CN, SR, OR¥, NRPR™, NR¥R™, C(O)R™, COOR",
0C(0)R™, C(0)C(0)R™, C(O)NR™R™, C(O)NRVR', NR"C(O)R",
NRYC (0)R™, NR¥C(0)NRMR', NR¥C(0)C(0)R™, NR™(COORY),
0C (O)NRMRY, S(0),R™, S(0),NR¥R™, NR'S(0),NRR",
NRYS (0),R?, NRMS(0),R*, NR™C(0)C(0)NRV R,
NRYC (0) C(O)NR¥R*, Ci.i0alkyl, Cippalkenyl, Cigealkynyl, Cs-
gcycloalkyl or Cy.gcycloalkenyl, wherein the Cii0alkyl, Ci.
10alkenyl, Ci.poalkynyl, Cgﬁqycloalkyl and C,gcycloalkenyl is
optionally substituted independently with one or more
substituents of RY; alternatively R® taken together with R®
forms a partially or fully unsaturated 5- or 6-membered ring
of carbon atoms optionally including 1-3 heteroatoms
selected from O, N, or S, and the ring optionally
substituted independently with 1-3 substituents of RY;

one of R’ and R® is SR, ORY, NR™R', C(O)R"™, COOR™,
C(OYNR¥RY, NRC(0)R', NR*(COOR™), NR™C(O)NR“R",
C(S)NR¥RY, NR™C(S)RY, NR¥C(S)NRPRY, S(0):RY, S(0);NRVR",
NR*S (0) ,NR¥R®?, NR¥S(0),R" or Cj.ioalkyl optionally
substituted with one or more substituents of SR, OR™,
NRY¥R'®, C(0)R', COOR'Y, C(0)NR'R', NR™C(0)R', NR'®(COORY),
NR'C (0)NRM®R®, C(S)NRY¥R*®, NRY™C(S)R'®, NR'C(S)NR'R',
S(0),R*™, S(0).NR™R'™, NR'S(0),NR'™R', NR'™S(0).R";

the other of R’ and R® is H, halo, haloalkyl,
haloalkoxyl, CN, OH, NOz, NH, acetyl, Ci_ip-alkyl, Ci_io-
alkylamino-, Ci_jo-dialkylamino-, Ci.jp-alkoxyl oxr Ci-io-

thioalkoxyl;
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each of R? and R'?, independently, is H, R*®, halo,
haloalkyl, NO,, CN, SR*®, OR*, NR¥R" or C(0)RY;

each R, independently, is H, Ci-jpalkyl, Cijealkenyl,
Ci.10alkynyl, Csgcycloalkyl, Csgcycloalkenyl, R!® or R!®, each
of which is optionally substituted with 1-5 substituents of
R, R or RY;

R is C(O)R'®, COOR', S(0); R'® or RY; alternatively R
taken together with R forms a partially or fully
unsaturated 5- or 6-membered ring of carbon atoms optionally
including 1-3 heteroatoms selected from O, N and S, and the
ring optionally substituted independently with 1-3
substituents of oxo, halo, haloalkyl, NO;, CN, R or Rm;

RY® is halo, haloalkyl, oxo, NO,, CN, SR'®, OR'S,
0C(0)R'®, NRYR'®, NR'R'®, COOR', C(O)R'®, COOR', C(O)R',
C(O)NRYR'®, C(0)NR™R', $(0),NR'R'®, S5(0),NRR', S(0).R",

'S(0),R*, C(0)C(O)R'®, NR!C(O)NR'R', NR'C(O)NR'’R',

NRC (0) C (0) R, NRC(0)R'®, NR'C(0)R'®, NR'®(COOR'),
NR*® (COOR™) , NR'®S(0),NR*R'®, NR'’S(0),NR'R', NR'’S(0):R',
NR*S (0),R®, NRC(0)C (0)NR¥R'® or NR'C(0)C(0)NRSR'®;

R'® is phenyl, pyridyl, pyrimidinyl, triazinyl,
quinolinyl, dihydroquinolinyl, tetrahydroguinolinyl,

isoquinolinyl, tetrahydroisoguinolinyl, quinazolinyl,

isoquinazolinyl, thiophenyl, furyl, tetrahydrofuranyl,
pyrrolvyl, pyrazolyl,‘thieno—pyrazolyl, imidazolyl,
triazolyl, tetrazolyl, thiazolyl, thiadiazolyl,
benzothiazolyl, oxazolyl, oxadiazolyl, benzoxazolyl,
benzoxadiazolyl, isoxazolyl, isothiazolyl, indolyl,
azaindolyl, 2,3-dihydroindolyl, isoindolyl, indazolyl,
benzofuranyl, benzothiophenyl, benzimidazolyl, imidazo-
pyridinyl, purinyl, benzotriazolyl, oxazolinyl,
isoxazolinyl, thiazolinyl, pyrrolidinyl, pyrazolinyl,
morpholinyl, piperidinyl, piperazinyl, pyranyl, dioxozinyl,
2,3-dihydro-1, 4-benzoxazinyl, 1,3-benzodioxolyl,
cyclopropyl, cyclobutyl, azetidinyl, cyclopentyl,
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cyclohexyl, cycloheptyl, pyranyl or naphthyl, each of which
is optionally substituted independently with 1-3
substituents of R'7, R or R*;

RY is halo, haloalkyl, oxo, NO;, CN, SR*®, OR®,
OC(0)RY®, NR'R', NR®R*’, COOR', C(O)R', COOR*’, C(O)R*’,
C(O)NRM™R'®, C(O)NR™R?®, S(0),NR¥R'™, S(0),NR"R*’, S(0);R",
S(0),R¥®, C(0)C(O)R™, NR'C(0)NR'®R'™, NR'C(0)NR™R*,
NRYC (0) C (0)R*®, NR'C(0)R'®, NR'C(0)R*, NR'*(COOR™),

NR'® (COOR?®), NRUS(0),NR¥R'®, NR'S(0),NR'’R*®, NR'®S(0),R™,
NRES (0),R?°, NRYC(0)C(O)NRY¥R* or NR'®C(0)C(0)NR*R*’;

each R!®, independently, is H, methyl, ethyl, propyl,
isopropyl, n-butyl, sec-butyl, t-butyl, pentyl, hexyl,
acetyl or Cj_jo—alkoxyl, each of which is optionally
independently substituted with 1-3 substituents of R?!;

R?° is phenyl, pyridyl, pyrimidinyl, triazinyl,
guinolinyl, dihydroquinolinyl, tetrahydrogquinolinyl,
isoquinolinyl, tetrahydroisoquinolinyl, Quinazolinyl,
isogquinazolinyl, thiophenyl, furyl, tetrahydrofuranyl,
pyrrolyl, pyrazolyl, thieno-pyrazolyl, imidazolyl,
triazolyl, tetrazolyl, thiazolyl, thiadiazolyl,
benzothiazolyl, oxazolyl, oxadiazolyl, benzoxazolyl,
benzoxadiazolyl, isoxazolyl, isothiazolyl, indolyl,
azaindolyl, 2,3-dihydroindolyl, isoindolyl, indazolyl,
benzofuranyl, benzothiophenyl, benzimidazolyl, imidazo-
pyridinyl, purinyl, benzotriazolyl, oxazolinyl,
isoxazolinyl, thiazolinyl, pyrrolidinyl, pyrazolinyl,
morpholinyl, piperidinyl, piperazinyl, pyranyl, dioxozinyl,
2,3-dihydro-1,4-benzoxazinyl, 1,3-benzodioxolyl,
cyclopropyl, cyclobutyl, azetidinyl, cyclopentyl,
cyclohexyl, cycloheptyl, pyranyl or naphthyl, each of which
is optionally substituted independently with 1-3
substituents of R*;

each R?', independently, is H, Cl, Br, F, I, CF,,
CF,CF,, NOp, CN; acetyl, oxo, haloalkyl, haloalkoxyl, CN, OCH,
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SH, NO,, NH,, acetyl, Cijo-alkyl, Ciio-alkenyl, Cy-19o-alkynyl,
C3.10-cycloalkyl, Cyoo-cycloalkenyl, Ci10-alkylamino-, Ci 1o~
dialkylamino-, Ci_jp-alkoxyl, Cj.io-thioalkoxyl or a saturated
or partially or fully unsaturated 5-8 membered monocyclic,
6-12 membered bicyclic, or 7-14 membered tricyclic ring
system, said ring system formed of carbon atoms optionally
including 1-3 heteroatoms if monocyclic, 1-6 heteroatoms if
bicyeclic, or 1-9 heteroatoms if tricyclic, said heteroatoms
gselected from O, N, or S, wherein each of the C;_j-alkyl, Ci
o—alkenyl, Cj_io-alkynyl, Cs.io-cycloalkyl, Ca-10-cycloalkenyl,
Ci_jo-alkylamino-, C;.jo-dialkylamino-, Cijo-alkoxyl, Ci_io-
thioalkoxyl and ring of said ring system is optionally
éubstituted independently with 1-3 substituents of halo,
haloalkyl, CN, NO,, NH,, OH, oxo, methyl, methoxyl, ethyl,
ethoxyl, propyl, propoxyl, isopropyl, cyclopropyl, butvyl,
isobutyl, tert-butyl, methylamine, dimethylamine,
ethylamine, diethylamine, propylamine, isopropylamine,
dipropylamine, diisopropylamine, benzyl or phenyl; and

n is 0, 1, 2 or 3,

provided that (1) when either of R' or R? is
substituted or unsubstituted NH-phenyl, then no more than
four of R®, R®, R’, R® and R’ is H; and (4) when R' is Phenyl,
then neither of R® and R® is, independently, NO,.

The embodiments for various of the elements described
herein above with respect to compounds of Formula I also
apply to compounds of Formula IIT, Where appropriate, as
will be appreciated by those sgkilled in the art.

In yet another embodiment, Formulas I, IT and IIT
include the exemplary compounds and derivatives, progrugs,
solvates, tautomers and pharmaceutically acceptable salt
forms thereof, intermediates related thereto, which are

described in the Examples herein.
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DEFINITIONS

The following definitions should further assist in
understanding the invention and its scope as described
herein.

The terms "agonist" and "agonistic" when used herein
refer to or describe a molecule which is capable of,
directly or indirectly, substantially inducing, promoting or
enhancing biological activity of a biological molecule, such
as an enzyme oOr receptor, including Tie-2 and Lck.

"Angiogenesis" is defined as any alteration of an
existing vascular bed or the formation of new vasculature
which benefits tissue perfusion. This includes the
formation of new vessels by sprouting of endothelial cells
from existing blood vessels or the remodeling of existing
vessels to alter size, maturity, direction and/or flow
properties to improve blood perfusion of tissue.

The terms "cancer" and "cancerous" when used herein
refer to or describe the physiological condition in mammals
that is typically characterized by unregulated cell growth.
Examples of cancer include, without limitation, carcinoma,
lymphoma, sarcoma, blastoma and leukemia. More particular
examples of such cancers include squamous cell carcinoma,
lung cancer, pancreatic cancer, cervical cancer, bladder
cancer, hepatoma, breast cancer, colon carcinoma, and head
and neck cancer. While the term "cancer" as used herein is
not limited to any one specific form of the disease, it is
believed that the methods of the invention will be
particularly effective for cancers which are found to be
accompanied by unregulated levels of Tie-2, and similar |
kinases, in the mammal.

The terms “treat”, "treating," "treatment," and .
"therapy" as used herein refer to therapy, including without
limitation, curative therapy, prophylactic therapy, and
preventative therapy. Prophylactic treatment generally

constitutes either preventing the onset of disorders
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altogether or delaying the onset of a pre-clinically evident
stage of disorders in individuals.

The term "mammal" as used herein refers to any mammal
classified as a mammal, including humans, cows, horses, dogs
and cats. In one embodiment .of the invention, the mammal is
a human.

A "pharmaceutically-acceptable derivative " denotes
any salt (also referred to as “pharmaceutically-acceptable
salt”), ester of a compound of this invention, or any other
compound which upon administration to a patient is capable
of providing (directly or indirectly) a compound of this
invention, or a metabolite or residue thereof, characterized
by the ability to inhibit angiogenesis.

The phrase "therapeutically-effective" is intended to
guantify the amount of each agent, which will achieve the
goal of improvement in disorder severity and the frequency
of incidence over treatment of each agent by itself, while
avoiding adverse side effects typically associated with
alternétive therapies. For example, effecﬁive neoplastic
therapeutic agents prolong the survivability of the patient,
inhibit the rapidly-proliferating cell growth associated
with the neoplasm, or effect a regression of the neoplasm.

The terms "ring" and "ring system" refer to a one or
more rings, typically fused together wheré more than one
ring, comprising the delineated number of atoms, said atoms
being carbon or, where indicated, a heteroatom such as
nitrogen, oxygen or sulfur. The ring itself, as well as any
substitutents thereon, may be attached at any atom that
allows a stable compound to be formed. The term
"nonaromatic" ring or ring system refers to the fact that at
least one, but not necessarily all, rings in a bicyclic or
tricyclic ring system is nonaromatic.

“Leaving groups” generally refer to groups that are

displaceable by a nucleophile. Such leaving groups are known
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in the art. Examples of leaving groups include, but are not
limited to, halides (e.g., I, Br, F, Cl), sulfonates (e.g.,
mesylate, tosylate), sulfides (e.g., SCHi) , N-
hydroxsuccinimide, N-hydroxybenzotriazole, and the like.
Nucleophiles are species that are capable of attacking a
molecule at the point of attachment of the leaving group
causing displacement of the leaving group. Nucleophiles are
known in the art. Examples of nucleophilic groups include,
but are not limited to, amines, thiols, alcohols, Grignard
reagents, anionic species (e.g., alkoxides, amides,
carbanions) and the like.

The term "H" denotes a single hydrogen atom. This
radical may be attached, for example, to an oxygen atom to
form a hydroxyl radical.

Where the term "alkyl' is used, either alone or within
other terms such as "haloalkyl" and "alkylamino", it
embraces linear or branched radicals preferably having alpha
to beta number of carbon atoms. For example a C,-C, alkyl is
an alkyl comprising 1 to 10 carbon atoms. Examples of such

radicals include methyl, ethyl, n-propyl, isbpropyl, n-

" butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isoamyl,

hexyl and the like. It is contemplated herein that alkyl
radicals may be optionally substituted with various
sﬁbstituents, where indicated. The term “alkylenyl” embraces
bridging divalent alkyl radicals such as methylenyl and
ethylenyl.

The term "alkenyl", alone or in combination, embraces
linear or branched radicals having at least one carbon-
carbon double bond of two or more carbon atoms. Included
within alkenyl radicals are "lower alkenyl"” radigais having
two to about six carbon atoms and, for example, those
radicals having two to about four carbon atoms. Examples of
alkenyl radicals include, without limitation, ethenyl,

propenyl, allyl, propenyl, butenyl and 4-methylbutenyl. The
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terms "alkenyl" and "lower alkenyl", embrace radicals having
"cig" and "trans" orientations, or alternatively, "E" and
"z orientations, as appreciated by those of ordinary skill
in the art. It is contemplated herein that alkenyl radicals
may be optionally substituted with various substituents,
where indicated.

The term "alkynyl", alone or in combination, denotes
linear or branched radicals having at least one carbon-
carbon triple bond énd having two or more carbon atoms.
Examples of alkynyl radicals include "lower alkynyl"
radicals having two to about six carbon atoms and, for
example, lower alkynyl radicals having two to about four
carbon atoms. Examples of such radicals include, without
limitation, ehtynyl, propynyl (propargyl), butynyl, and the
like. It is contemplated herein that alkynyl radicals may be
optionally substituted with various substituents, where
indicated.

The term "halo", alone or in combination, means
halogens such as fluorine, chlorine, bromine or iodine
atoms.

The term "haloalkyl", alone‘or in combination,
embraces radicals wherein any one or more of the alkyl
carbon atoms is substituted with halo as defined above. For
example, this term includes monohaloalkyl, dihaloalkyl and
polvhaloalkyl radicals such as a perhaloalkyl. A
monohaloalkyl radical, for example, may have either an iodo,
bromo, chloro or fluoro atom within the radical. Dihalo and
polyhaloaikyl radicals may have two or more of the same halo
atoms or a combination of different halo radicals. "Lower
haloalkyl" embraces radicals having 1-6 carbon atoms and,
for example, lower haloalkyl radicals having one to three
carbon atoms. Examples of haloalkyl radicals include
fluoromethyl, difluoromethyl, trifluoromethyl, chloromethyl,
dichloromethyl, trichloromethyl, pentafluorocethyl,
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heptafluoropropyl, difluorochloromethyl,
dichlorofluoromethyl, difluoroethyl, difluoropropyl,
dichloroethyl and dichloropropyl. "perfluorocalkyl", as used
herein, refers to alkyl radicals having all hydrogen atoms
replaced with fluoro atoms. Examples include trifluoromethyl'
and pentafluoroethyl.

The term "hydroxyalkyl", alone or in combination,
embraces linear or branched alkyl radicals having one or
more carbon atoms any one of which may be substituted with
one or more hydroxyl radicals. The term hydroxyalkyl
radicals include "lower hydroxyalkyl" radicals having one to
six carbon atoms and one to three hydroxyl radicals.
Examples of such radicals include hydroxymethyl,
hydroxyethyl, hydroxypropyl, hydroxybutyl and hydroxyhexyl.

The term "alkoxy", alone or in combination, embraces
1inear or branched oxy-containing radicals each having alkyl
portioné of alpha to beta number of carbon atoms. For
examﬁle, a Ci.10 alkoxy radical indicates an alkoxide having
one to ten carboﬁ atoms, arranged in a linear or branched
fashion, attached to an oxygen atom. The term alkoxy
radicals include "lower alkoxy" radicals having one to six
carbon atoms. Examples of such radicals include'methoxy,,
ethoxy, propoxy, butoxy and tert-butoxy. Alkoxy radicals‘
may be further substituted with one or more halo atoms, such
as fluoro, chloro or bromo, to provide "haloalkoxy"
radicals. Examples of such radicals include fluoromethoxy,
chloromethoxy, trifluoromethoxy, trifluoroethoxy,
fluoroethoxy and flu&ropropoxy.

The term “partially or fully saturated” as used
herein, refers to a moiety, linear, branched or cyclic in
nature, having no atom-atom double or triple bonds, and one
or more atom-atom double or triple bonds, arranged such that
wherein the structure is cyclic, the ring structure is not

aromatic, as appreciated by those skilled in the art.
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The term “fully unsaturated” as used herein, refers to
a moiety having double or triple bonds, arranged in a manner
such that the structure is aromatic, as appreciated by those
gskilled in the art.

The term "aryl", alone or in combination, means a
carbocyclic aromatic moiety containing one, two or even
three rings wherein such rings may be attached together in a
fused manner. Thus the term "aryl'" embraces aromatic
radicals such as phenyl, naphthyl, indenyl,
tetrahydronaphthyl, anthracenyl, and indanyl. Said "aryl"
group may have 1 to 3 substituents such as lower alkyl,
hydroxyl, halo, haloalkyl, nitro, cyano, alkoxy and lower
alkylamino, and the like. Phenyl substituted with -0-CH,-0O-
forms an aryl benzodioxolyl substituent. Aryl as used
herein, implies a fully unsaturated ring.

The term “heterocycles" or “heterocyclic radicals”,
alone or in combination, embraces saturated, partially
saturated and unsaturated heteroatom-containing ring
radicals, where the heteroatoms may be selected from
nitrogen, sulfur and oxygen. This term does not include
rings containing -0-0-,-0-S- or -5-5- portions. Said.
"heterocycle" may have 1 to 3 substituents such as hydroxyl,
Boc, halo, haloalkyl, cyano, lower alkyl, lower aralkyl,
oxo, lower alkoxy, amino and lower alkylamino.

Examples of saturated heterocyclic radicals include
saturated 3 to 6-membered heteromonocyclic groups containing
1 to 4 nitrogen atoms [e.g. pyrrolidinyl, imidazolidinyl,
piperidinyl, pyrrolinyl, piperazinyl]; saturated 3 to 6-

membered heteromonocyclic group containing 1 to 2 oxygen

atoms and 1 to 3 nitrogen atoms [e.g. morpholinyl];

saturated 3 to 6-membered heteromonocyclic group containing
1 to 2 sulfur atoms and 1 to 3 nitrogen atoms [e.g.,

thiazolidinyl]. Examples of partially saturated
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heterocyclyl radicals include dihydrothienyl,
dihydropyranyl, dihydrofuryl and dihydrothiazolyl.

Examples of unsaturated heterocyclic radicals, also
referred to herein as "heterocaryl® radicals, include
unsaturated 5 to 6 membered heteromonocyclyl group
containing 1 to 4 nitrogen atoms, for example, pyrrolyl,
imidazolyl, pyrazolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
pyrimidyl, pyrazinyl, pyridazinyl, triazolyl [e.g., 4H-
1,2,4-triazolyl, 1H-1,2,3-triazolyl, 2H-1,2,3-triazolyl];
unsaturated 5- to 6-membered heteromonocyclic group
containing an oxygen atom, for example, pyranyl, 2-furyl, 3-
furyl, etc.; unsaturated 5 to 6-membered heteromonocyclic
group containing a sulfur atom, for example, 2-thienyl, 3-
thienyl, etc.; unsaturated 5- to 6-membered heteromonocyclic
group containing 1 to 2 oxygen atoms and 1 to 3 nitrogen
atoms, for example, oxazolyl, isoxazolyl, oxadiazolyl [e.g.,
1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,5-oxadiazolyl];
unsaturated 5 to 6-membered heteromonocyclic group
containing 1 to 2 sulfur atoms and 1l to 3 nitrogen atomsg,
for example, thiazolyl, thiadiazolyl [e.g., 1,2,4-
thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,5-thiadiazolyl].

The term “heterocycle” also embraces radicals where
heterocyclic radicals are fused/condensed with aryl
radicals: unsaturated condensed heterocyclic group
containing 1 to 5 nitrogen atoms, for example, indolyl,
isoindolyl, indolizinyl, benzimidazolyl, quinolyl,
isoquinolyl, indazolyl, benzotriazolyl, tetrazolopyridazinyl
[e.g., tetrazolo [1,5-blpyridazinyl]; unsaturated condensed
heterocyclic group containing 1 to 2 oxygen atoms and 1 to 3
nitrogen atoms [e.g. benzoxazolyl, benzoxadiazolyl];
unsaturated condensed heterocyclic group containing 1 to 2
sulfur atoms and 1 to 3 nitrogen atoms [e.g.,
benzothiazolyl, benzothiadiazolyl]; and saturated, partially

unsaturated and unsaturated condensed heterocyclic group
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containing 1 to 2 oxygen or sulfur atoms [e.g. benzofuryl,
benzothienyl, 2,3-dihydro-benzo[l,4]dioxinyl and
dihydrobenzofuryl]. Examples of heterocyclic radicals
include five to ten membered fused or unfused radicals.
Further examples of heteroaryl radicals include quinolyl,
isoquinolyl, imidazolyl, pyridyl, thienyl, thiazolyl,
oxazolyl, furyl, and pyrazinyl. Other examples of
heteroaryl radicals are 5- or 6-membered heteroaryl,
containing one or two heteroatoms selected from sulfur,
nitrogen and oxygen, such as thienyl, furyl, pyrrolyl,
indazolyl, pyrazolyl, oxazolyl, triazolyl, imidazolyl,
pyrazolyl, isoxazolyl, isothiazolyl, pyridyl, piperidinyl
and pyrazinyl radicals.

Examples of non-nitrogen containing heteroaryl

include, without limitation, pyranyl, 2-furyl, 3-furyl, 2-

thienyl, 3-thienyl, benzofuryl, benzothienyl, and the like.

Examples of partially saturated and saturated ’
heterocyclyl include, without limitation, pyrrolidinyl,
imidazolidinyl,‘piperidinyl, pyrrolinyl; pyrazolidinyl,
piperazinyl, morpholinyl, tetrahydropyranyl, thiazolidinyl,
dihydrothienyl, 2,3-dihydro-benzo[l,4]dioxanyl, indolinyl,
isoindolinyl, dihydrobenzothienyl, dihydrobenzofuryl,
isochromanyl, chromanyl, 1,2-dihydroquinolyl, 1,2,3,4-
tetrahydro-isoquinolyl, 1,2,3,4-tetrahydro-quinolyl,
2,3,4,4a,9,%-hexahydro-1H-3-aza-fluorenyl, 5,6, 7-trihydro-
1,2,4-triazolo[3,4-alisoquinolyl, 3,4-dihydro-2H-
benzo[l,4]oxazinyl, benzol[l,4]ldioxanyl, 2,3-dihydro-1H-1A"-
benzo[d]isothiazol-6-yl, dihydropyranyl, dihydrofuryl and
dihydrothiazolyl, and the like.

The term "sulfonyl", whether used alone or linked to
other terms such as alkylsulfonyl, denotes respectively

divalent radicals -SO,-.

PCT/US2005/016346
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The terms "sulfamyl," "aminosulfonyl" and
"sulfonamidyl, " denotes a sulfonyl radical substituted with
an amine radical, forming a sulfonamide (-SO,NH;) .

The terms "carboxy" or "carboxyl", whether used alone
or with other terms, such as "carboxyalkyl", denotes -CO:H.

The term "carbonyl", whether used alone or with other
terms, such as "aminocarbonyl", denotes -(C=0)-.

The term "aminocarbonyl" denotes an amide group of the
formula -C(=0)NH,.

The term "aralkyl" embraces aryl-substituted alkyl
radicals. Examples of aralkyl radicals include "lower
aralkyl" radicals having aryl radicals attached to alkyl
radicals having one to six carbon atoms. Examples of such
radicals include benzyl, diphenylmethyl and phenylethyl.
The aryl in said aralkyl may be additionally substituted
with halo, alkyl, alkoxy, halkoalkyl and haloalkoxy.

The term "alkylthio" embraces radicals containing a
linear or branched alkyl radical, of one to ten carbon
atoms, attached to a divalent sulfur atom. An example of
valkylthio" is methylthio, (CH;S-). |

The term “aminoalkyl” and “diaminoalkyl” embraces "N-
alkylamino" and "N,N-dialkylamino", respectively, where
amino groups are independently substituted with one alkyl
radical and with two alkyl radicals, respectively. Examples
of alkylamino radicals include "lower alkylamino" radicals
having one or two alkyl radicals of one to six carbon atoms,
attached to a nitrogen atom. Suitable alkylamino radicals
may be mono or dialkylamino such as N-methylamino, N-
ethylamino, N,N-dimethylamino, N,N-diethylamino and the
like.

The term "Cj;_jcalkyl-amino-" denotes amino groups, which
have been substituted with one or two alkyl radicals, such
as N-methylamino. The alkylamino radicals may be further

substituted on the alkyl portion of the radical.
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The term."aryl—alkyl—amino—" or “aralkylamino”denotes
amino groups, which have been substituted with one or two
aryl-substituted-alkyl radicals, such as benzyl-amino. The
aralkyl-amino radicals may be further substituted on the
aryl or alkyl portion of the radical.

The term " heterocyclyl-alkyl-amino-" denotes amino
groups, which have been substituted with one or two
heterocyclyl-substituted-alkyl radicals, such as piperidyl-
methyl-amino. The heterocyclyl—alkyl—amino radicals may be
further substituted on the heterocycle or alkyl portion of
the radical.

The term " heteroaryl-alkyl-amino-" or
vheteroaralkylamino” denotes amino groups, which have been
substituted with one or two heteroaryl-substituted-alkyl
radicals, such as pyrimidyl-amino. The heteroaralkyl-amino
radicals may be further substituted on the heteroaryl or
alkyl portion of the radical. |

The term "arylamino" denotes amino groups, which have.
been substituted with one or two aryl radicals, such as N-
phenylamino. The arylamino radicals may be furthef
substituted on the aryl ring portion of the radical.

The term "heteroarylamino" denotes amino groups, which
have been substituted with one or two heterocaryl radicals,
such as N-thienylamino. The "heteroarylamino" radicals may
be further substituted on the heteroaryl ring portion of the
radical.

The term "cycloalkyl" includes saturated carbocyclic
groups. Examples of cycloalkyl groups include C3-C¢ rings,
such as compounds including, cyclopentyl, cyclopropyl, and
cyclohexyl.

The term "cycloalkenyl" includes carbocyclic groups
having one or more carbon-carbon double bonds including
"eycloalkyldienyl" compounds. Examples of cycloalkenyl

groups include C3-Cs rings, such as compounds including,

PCT/US2005/016346
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without limitation, cyclopentenyl, cyclopentadienyl,
cyclohexenyl and cycloheptadienyl.

The term "comprising" is meant to be open ended,
including the indicated component (s) but not excluding other
elements.

The terms "Formula I”, “Formula IT" and “Formula III"
include any sub formulas.

The present invention comprises processes for the
preparation of a compound of Formulae T and II.

Also included in the family of compounds of Formulas I
- III are the pharmaceutically—acceptable salts thereof.
The term "pharmaceutically—acceptable salts" embraces salts
commonly used to form alkali metal salts and to form
addition salts of free acids or free bases. The nature of
the salt is not critical, p;ovided that it is
pharmaceutically—acceptable. Suitable pharmaceutically-
acceptable acid addition salts of compounds of Formulés I -
III may be prepared from an inorganic acid or from an
organic acid. Examples of such inorganic acids are
hydrochloric, hydrobromic, hydroiodic, nitric, carbonic,
sulfuric and phosphoric acid. Suitable exemplary organic
acids include, without limitation, aliphatic,
cycloaliphatic, aromatic, arylaliphatic, heterocyclic,
carboxylic and sulfonic classes of organic acids, example of
which are formic, acetic, adipic, butyric, propionic,
succinic, glycolic, gluconic, lactic, malic, tartaric,
citric, ascorbic, glucuronic, maleic, fumaric, pyruvic,
aspartic, glutamic, benzoic, anthranilic, mesylic, 4-
hydroxybenzoic, phenylacetic, mandelic, embonic (pamoic),
methanesulfonic, ethanesulfonic, ethanedisulfonic,
benzenesulfonic, pantothenic, 2-hydroxyethanesulfonic,
toluenesulfonic, sulfanilic, cyclohexylaminosulfonic,
camphoric, camphorsulfonic, digluconic,

cyclopentanepropionic, dodecylsulfonic, glucoheptanoic,
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glycerophosphonic, heptanoic, hexanoic, 2-hydroxy-
ethanesulfonic, nicotinic, 2-naphthalenesulfonic, oxalic,
palmoic, pectinic, persulfuric, 2-phenylpropionic, picric,
pivalic propionic, succinic, tartaric, thiocyanic, mesylic,
undecanoic, stearic, algenic, B-hydroxybutyric, gsalicylic,
galactaric and galacturonic acid.

Suitable pharmaceutically—acceptable base addition
salts of compounds of Formulas I - IIT include, without
1imitation, metallic salts such as salts made from aluminum,
calcium, lithium, magnesium, potassium, sodium and zinc, or
salts made from organic bases including primary, secondary,
tertiary amines and substituted amines including cyclic
amines such as caffeine, arginine, diethylamine, N-ethyl
piperidine, aistidine, glucamine, isopropylamine, lysine,
morpholine, N-ethyl morpholine, piperazine, piperidine,
triethylamine, trimethylamine. All of these salts may be
prepared by conventional means from the corresponding
compound of the invention by reacting, for example, the
appropriate acid or base with the compound of Formulas I -
IIT. When a basic group and an acid group are present in
the same molecule, a compound of Formulag I - III may also
form internal salts.

GENERAL SYNTHETIC PROCEDURES

The compounds of the invention can be synthesized
according to the following procedures of Schemes 1-13,
wherein the substituents are as defined for Formulas I -
III, above, except where further noted. The synthetic
methods described below are merely exemplary, and the
compounds of the invention may be synthesized by alternate
routes as appreciated by persons of ordinary skill in the

art.
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The following list of abbreviations used throughout

the specification

BSA

Cs,CO05
CHC1,
CH,C1,, DCM
DIBAL
DIEA, (iPr,NEt
DME

DMF

DMAP

DMSO

dppa

EDC

Et,0
EtOAc
FBS
G, gm
h, hr
HBr
HCL
HOBt
Hy
H20,
HATU

HPLC

IPA, IpOH
K,COs
MCPBA
MgSO4
MeOH

N2

represent the following:
bovine serum albumin
cesium carbonate

chloroform

dichloromethane, methylene chloride

diisobutylaluminum hydride

diisopropylethylamine

dimethoxyethane

dimethyl formamide

4-dimethylaminopyridine

dimethylsulfoxide

diphenylphosphoryl azide

1-(3-dimethylaminopropyl) -3-

ethylcarbodiimide hydrochloride

diethyl ether
ethyl acetate
fetal bovine serum
gram

hour

hydrobromic acid

hydrochloric acid

1-hydroxybenzotriazole hydfate

hydrogen

hydrogen peroxide

0O- (7-azabenzotriazol-1-yl)-N,N,N',N'~

tetramethyluroniumhexafluorophosphate

high pressure liquid chromatography

isopropyl alcohol

potassium carbonate

meta-chloroperbenzoic acid

magnesium sulfate
methanol

nitrogen
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NaHCO;3
NaOH
NaH
Na,S04

NH,C1
NH,OH

NMP

P (t-bu);
PBS

Pd/C

Pd (PPh,),

tetrakis

P& (PhCN) ,C1,

Pd (OAc),
Pd; (dba) 3
PyBop

RT

rac-BINAP

TBTU

TEA, Et3N
TFA
THF

PCT/US2005/016346
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sodium bicarbonate
sodium hydroxide
sodium hydride
gsodium sulfate

ammonium chloride
ammonium chloride

N-methylpyrrolidinone
tri (tert-butyl)phosphine
phospate buffered saline
palladium on carbon

palladium(0) triphenylphosphine

palladium di-cyanophenyl dichloride
palladium acetate

bis (dibenzylideneacetone) palladium
benzotriazol-1-yl-oxy-tripyrrolidino-
phosphonium hexafluorophosphate

room temperature

2,2'-Bis (diphenylphosphine)-1,1"-
binaphthyl
O-benzotriazol-1-yl-N,N,N’,N’-
tetramethyluronium tetrafluoroborate
triethylamine

trifluoroacetic acid

tetrahydrofuran
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Scheme 1

B(OH),

R _N N
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The biaryl ring system (3), including substituted or
unsubstituted pyridyl-pyridines, pyridyl-pyrimidines and
pyridyl triazines (all where D = c!? and E = N) and
generally referred to herein as the C-D ring portion of the
compounds of Formulas I - III, can be prepared according to
the method generally described in Scheme 1. As shown,
Suzuki coupling methodology utilizing an aryl halide (1)

whefe X is a halide such as iodide) bromide or chloride, and

an aryl borinate (2) in the presence of pallédium, such as

Pd(PpPh,),, and a weak base, such as a Na,CO0,, K,CO, or NaHCO,
in a polar solvent such as DME can be used to synthesize
compound (3). LG is a leaving group, such as F or Cl.
Similarly, other known aryl coupling methods, such as use of
stannanes, zincates and copper coupling techniques are also
suitable to prepare compound (3).

In a similar manner, phenyl-pyridines, phenyl-
pyrimidines and phenyl-triazine C-D rings (all where both D
and E = N) of the compounds of Formulas I - III, can also be
prepared according to the Suzuki or other metallation
chemistry methods, wherein the aryl borinate (2) is a
desirably substituted phenyl borinate, as described in
Scheme 1.
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Alternatively, amino-substituted pyridyl pyrimidines

C-D ring systems (8) can be prepared according to the method

shown in scheme 2.

Scheme 2
5
(0] OMe Ho N\
(o] cl 0. I N
i Z
1) dimefhyl malonate IC:ondens;:hon tat
¢l Mgcl,, TEA, Toluene cl ormamaine acetaie
N — — NS - S cl
2) Heat, DMSO, H,0 NaOMe, MeOH
N '  Flyf N '
p . ]
4 (5)
(6)
Chlorination
POCI,
H N cl N
Rl/ \W ﬁ
| Amination |
N RINH, N
cl Cl
[ ®
N =N
(8) @)

Chloro-nicotinic acid chlorides (4) can be treated
with dimethylmalonate in the presence of a suitable base and
10 MgCl to form intermediate (5). Compound (5) can be cyclized
to form
(6),

acetate.

the hydroxyl-substituted pyrimidyl-pyridine compound
in the presence of suitable base and formamidine
Desirable amino-R' groups can be installed at the 3
position of the 4,6-pyrimidine D-ring by simply treating
15 compound (7) with a primary or secondary amine, having the
desired substitution, with heat under conditions milder than
those required to displace the pyridyl chloride of compound
(6). Further, compound (6) can be treated with p-toluene
sulfonyl chloride, or other similar activating reagents to
20 render the pyrimidine hydroxyl group into a suitable leaving
group (LG) for displacement with a desired, sufficiently
sulfur, and oxygen

reactive nucleophile, including amines,
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nucleophiles. Also, compound (6) may be treated with a base
sufficiently strong to deprotonate the hydroxyl proton in
order to alkylate the hydroxyl group, thereby forming an
ether, alkoxy moiety, and the like. Further, compound (6)
can be converted to the corresponding thiol utilizing
reactions and techniques known in the art. This thiol (not
shown0 may then be converted to corresponding thio-linked R!
groups. In addition, compound (7) can be treated with
ammonia to give the amino adduct, which then can be
alkylated, acylated, or otherwise substituted with a desired
group. Such methods are known to those skilled in the art,
and are described in Jerry March’s Advanced Organic
Chemistry, 4% edition (1992), which disclosure is hereby
incorporated by reference in its entirety.

The 2,4-regioisomer of the above pyridyl-pyrimidines

can also be made using the following Scheme 3.
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Scheme 3

1. dimethylmalonate
o0 TEA, Mgcl2 Rs N
I 2) Heat, DMSO, H,0 l

D\\f¢N D\\r¢N
R4 Ry
(9a) (9b)
(CH30),CH N(CH3)2
85°C
o

b N NH;
NaOMe, MeOH, 50°C I \
R
4 D 2N
o \\r/
Ry
(10)
5 Compound (10) can be made by treating the acid,

chloride of compound (9a) (ring C) and converting it to the
corresponding methyl ketone (9b) followed by treatment with
dimethyl formamide dimethylacetal to obtain the
corresponding enaminone (9¢). Then substituted

10 guanidine.HCl can be treated with a suitable base, such as
sodium methoxide, for a time period prior to exposing the
guanidine mixture to the enaminone (9¢) to form the pyridyl
pyrimidine (10). This method allows desired R} groups to be

installed prior to ring closure. Care must be taken to

15 restrict the R’ groups in this method to those, which would
not interfere with or react during formation of
intermediates 9a-9¢ and also ring closure to form compound
(10), as appreciated by persons of ordinary skill in the

art.
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Alternatively, compound (9¢) can be treated with
guanidine.HCl in the presence of NaOH in isopropanol to
afford the corresponding 3-amino-pyrimidine D ring (not
shown, where R' is NH;). The R! position of this

5 intermediated can be modified using reductive alkylation
methods with corresponding aldehydes, acylation methods, and
other groups, by methods appreciated by persons of ordinary
skill in the art, to install the desired groups at this
position on the D ring of compounds of Formulas I and II.

10 Alternatively, the 3-aminopyrimidine may be converted to 3-
fluoropyrimidine with use of t-butyl nitrate and HF.
pyridine, and the fluoride then displaced with a desired R?
group such as NH;R, OR and SR. Thig latter technique may
also be used to convert amino-triazines to the corresponding

15 fluoro-triazines.

Similarly, pyridyl-triazines C-D biaryl ring systems

can be made using the method of scheme 4.

| Scheme 4
20
Na
N NH Ov HN, NH,
R3 cl
NG HCl, EYOH NH,0Ac, TPA R3 a
| R3 ] AN
DN S |
Z | D N
D 2N /
Ly h he
R4 R4
(11) 3
(12)
H,NCN, NaHCO,
IPA, H,0
ct N
\f J
N HN, kl\/¢N
cl POCI,, DMF R3 Cl
R3 N 3 AN
| CH,CN, CH.CL,
D 2N b =N

R4 R4
(15) (14)
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In a manner similar to the method illustrated and
described in Scheme 2, desirable amino-R! groups can be
installed at the 3 position of a triazine D ring by treating
compound (15) with a primary or secondary amine, having the

5 desired substitution, with heat under conditions less
strenuous than required to displace the pyridyl chloride of
compound (15).

The C-D ring portion of the compounds of Formulas I -

ITITI can be attached to the B ring of compound (17 - see

10 scheme 5 below) by a number of conventional methods known in
the art, as disclosed in March. Suitable methods are
illustrated in schemes 5 and 6 below.

Scheme 5

Rg
G Rq
aonr
T(Dﬁ/ Rs Rz Y@Y
A B 8
ST - ng/
-
Ry

15 (16) 18)

As shown in Scheme 5, compound (18) comprising biaryl
ethers and thiols (where G = O and S, respectively) can be
prepared by reacting compound (16) (where LG is a leaving

20 group, such as a halide) with a nucleophilic phenyl compound
(17) wherein G is a suitable nucleophile, such as NHR or NH,
(Scheme 6), OH, SH or carbon nucleophile, sufficient to
displace the chloride from ring C of compound (16). For
example, phenols (G = O) and thiols (G = 8) can be coupled

75 with activated aryl chlorides to form the biaryl ethers and
thiols (compound 18) using weak bases such as TEA, or

inorganic bases such as Cs;CO;, in DMSO at elevated
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temperatures, such as ranging form about 70 °C to about 130
°c. Similarly, this transformation can also be carried out

in NMP at about 200 °C in a microwave.

Scheme 6
5
Rs
Ry N R @ R,. N _R
Yol R YRy ol
H 5

Ry A E an Ry AN Re
C EEEEE— |

Di) E Dic) E @
Y Y Ry
Ry Ry Rg

(16) (18)

Anilines (compound 17) can be coupled with activated
aryl chlorides (compound 16) to form biaryl anilines
10 (compound 18) using Pd catalysis or NEt3;eTFA under suitable
conditions, which may or may not require the input of heat.
Alternatively, and with reference to Scheme 2, where
certain R} and/or Rzgroups hinder or limit the ability to
couple ring C to ring B via the nucleophilic displacement
15 method described above, the B-C ring coupling can be
effected from intermediate compound (6) in Scheme 2 as
follows in Scheme 7.

Scheme 7

H
/”Y”W
(D)

Re " B Yroc Rs
— N
N ~ " ayrnm, s
| | © (c)
© DN
D N paym Ry
Rg

6 19 20
20 (6) 19 R (20)

\ZS
Y

T
o
—(
z
/
=
R z
&
T
<]
—(
©
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As shown, compound (6) can first be reacted with the
desired B ring nucleophilic species prior to converting the
pyrimidyl hydroxyl group to the corresponding chloride for
subsequent displacement with an amine, or other desired R

5 group.
Compounds of the invention (Formulas I - ITI) wherein

D is CR12 can be prepared by the general method shown in

scheme 8.
10 Scheme 8
N
()
o. OH o cl AN
1) NIS, CH,Cl, 1) dimethylmalonate, TEA, MgCl,
OH ' ' ¢ 2)DMSO,150°C l
2) sOcCl,, DMF 3) DMF, dimethylacetal, 85°C |
N ) S0t oM AN 4) formamidine HC!, NaOH N
I IPA, 55°C I

(23)

Rg
N Re
R3 Ry
e an)

@ (22)

N TEA.TFA
( \l ( \l DMSO, 95°C
A N ArylB(OH),, K,CO3 A N
7 R Pd(PPh3)4 o Ry
H - H
N N R, foluene, H,0, heat N N Re
] A
Ar / Rg R7 I R9 R7
(25) R (24) Re

As shown, commercially available 2-hydroxynicotinic
acid can be iodinated and subjected to thionyl chloride
15 according to the procedure disclosed in Elworthy et al., J.
Med. Chem, 40(17):2674-2687 (1997), which disclosure is
incorporated herein by reference in its entirety.
Conversion of the iodinated intermediate (compound 22) to

the corresponding pyrimidine (compound 23) proceeds as
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described above in Scheme 2. After displacement of the
pyridyl chloride (compound 23) with an aniline (compound 17)
to form compound (24), P4A(0) mediated-coupling with an aryl
boronate in the presence of mild base, such as gsodium or
potassium carbonate or bicarbonate, in toluene affords
compound (25), an aryl pyridyl pyrimidine. Compound (25) can
also be prepared using corresponding stannanes or zincates,
as known in the art. Alternatively, desired RY? groups may
be installed onto the C-ring via the iodide, using
conventional methods (not shown), as appreciated by those
skilled in the art.

Alternatively, the desired aryl group can be installed
on ring C (compound 20) even before building the D-C ring
piece of compounds of Formulas I - III. For example, Church
et al. describes the synthesis of 5-aryl-2-chloropyridines
from phenylacetic acids in J. Oxg. Chem., 60:3750-3758
(1995), which disclosure is incorporated herein by reference
in its entirety. The general method described in Church is

shown in Scheme 9 below.
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Scheme 9

o}
CF, 1) POCI3, DMF
» CF,
OH 2) malononitrile, DMF, TEA

3) Hcl (gas), AcOH

(27)

(26)

1) MeMgBr, aq. H2504

2) DMF, dimethyl acetal, 85°C

3) formamidine HCl, NaOH
IPA, 55°C

R8 an

CF,
TEA.TFA . CF,
DMSO, 95°C
5 After formation of the methyl ketone intermediate (not

shown) by grignard addition to compound (27), elaboration to

the pyrimidine and addition of aniline to the chloropyridine

may proceed as described before. The method of Scheme 9 can

also be used to provide desirable R? and R? groups at the 3
10 or S5-positions, respectively, of a pyrimidine D ring.

The final moieties of the compounds of the invention,
generally defined in Formulas I - III, can be attached to
the ring B of intermediate compounds (18), (20), (25) and
(29) described above, and intermediates (30) and (32)

15 illustrated below, by the general methods described in
schemes 10-13 below.
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TQD;T/ Eﬁ j/m;T/
Rz H
o gy
(c)l (B) (c)I (B)
4 R4

\

(30) @31 1

As shown, amides can be prepared according to the
method illustrated in Scheme 10. cubstituted primary and
secondary amines can be coupled with a free acid of ring B
using a suitable coupling reagent, such as EDC, TBTU, HBTU,
HOBT, DCC, HATU and others known in the art, via the

corresponding acid-chloride or other acid halide. The acid-

"halide in compound (30) is designated as C(0)-X, where X is

s suitable halide such as a chloride or fluoride. An acid
chloride can be formed by reacting the free acid with oxalyl
chloride, POCl; or similar reégent in a suitable solvent. Te
amide bond may also be effected using other known,
conventional acid activated leaving groups. Such reactions
generally proceed well in an inert, non-nucleophilic
solvent(s), such as DMF, DMSO, CHCL, and the like, at
ambient temperatures. Poor solubility of the coupling
reagent and/or the intermediates may generally require use
of polar solvents. In some cases, depending upon the
particular substrate or intermediates (30) and/or the amine
starting material, heat may be necessary to effect the
transformation and/or a higher yield. While Scheme 10
illustrates compound (31) having the amide corresponding to
R? or R®, the invention is not so limited and such method is
applicable to ring B having a free acid at any of positions
R°, R®, R’, R® or R’, respectively. Further, while Scheme 10

illustrates an NHRPR® substituted amine, other amine
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substitutions are contemplated herein, such as NHR“RM

substituted amines are also suitable.

Scheme 11
R1TN\ Ro o Ry TN\ R,
Ap® Rs Rglkx A Rs
R3/|G|(|;R6 —_— R3/|G|(S Rs
DjR:E Rg X, . DIE RS RXNH
(32) (33) h

As shown, reverse amides can be prepared according to
the method illustrated in Scheme 11. Substituted free
carboxylic acids may be coupled with the amine of compound
(32) utilizing common coupling reagents and methods, such as
those described in Scheme 10, to form the corresponding
amide. Heat may be used where hecessary. As in Scheme 10,
Scheme 11 is not limited to compounds wherein the amide
corresponds to positions R’ or R® in Formulas T - III. Such
method is also applicable to ring B having a free amine at
any of positions R®, R®, R, R® or R’, respectively, and to
the carboxylic acid having groups other than R}, such as

R*, R and R'® substituted acids, are also suitable.

Scheme 12

fx
Ry N R g RiN_R
/l\ B Ris Al B
o Rs (34) 7 Rs
B
D\ E // D E //
Y Rg \NRMH \( R5 \N/RM
Ry Ry “S“/Qx
(32) (35) Rz

As shown, ureas and thioureas (compound 34 wherein X =

0 and S, respectively) can be prepared according to the
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method illustrated in Scheme 12. The desired isocyanates
and isothiocyanates are coupled with the amine (32) to form
the desired ureas or thioureas (35).

The coupling reaction generally proceeds in an inert,
non-nucleophilic, anhydrous solvent, such as DMF, CHCLs
CH,Cl,, toluene and the like, at mild conditions, such as at
room temperature. Further, the amine of compound (32) may be
present in any of the R group positions corresponding to
those in Formulas I - IIT for ring B, and not just
corresponding to R’ and R® as shown. Also, the method is
not limited to R¥, but also encompasses groups covered
under RY, R'®, and R, as described above.

Scheme 13

Ri_Ng R - O P R, _N. _R
,S\ 1 A 2
X o T
Rs (36) ¢ Rs
Rt S o b (0
B (8
\r Ry NH, Y Rg [?JH
Ry R =0
t o R
(32) (37) O

As shown, sulfonamides (37) can be prepared according
to the method illustrated in Scheme 13. Anilines (32) are
coupled with substituted sulfonyl chlorides (36) in the
presence of a weak base, such as a tertiary amine or
pyridine, in inert, non-nucleophilic, anhydrous solvents,
such as DMF, CHCL; CH,Cl,, toluene and the like, at mild
conditions, such as at room temperature, to form the desired
sulfonamide (37). In some cases, depending upon the
particular intermediates (32) and/or (36), their
concentration in the solvent medium and independent
reactivity, heat may be necessary to effect the '
transformation and/or a higher vield.

Tn addition, the methods described in schemes 10-13
are also applicable to pyridyl B rings (not shown). The

specific examples described herein further illustrate amide,
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urea, carbamate, carbonate, and the like couplings between
desired A rings and desired B rings, or desired B-C or B-C-D
ring moieties.

Further, as described in schemes 10-12, the
substitutions of compounds (36) and (37) are not limited to
R as shown, and encompass other groups as well, such as
R, R', R, and R' groups. The various R'? substitutions in
Schemes 10-13 and R, R', R and R!® group substitutions in
compounds of Formulas I - ITII can be prepared by the general
synthetic organic methods described in March Advanced
Organic Chemistry and by methods published in the chemical
literature, as appreciated by those of ordinary skill in the
art. Further, the synthesis of various R3, R, RYS, R and
R'® group substitutions are described in the synthesis of
the following exemplary compounds of Formulas I - III.

To enhance the understanding of the invention
described herein, the following examples are set forth. It
should be appreciated that these examples are merely for
illustrative purposes only and are not to be construed as
limiting the scope of this invention in any manner.

Analytical methods:

Unless otherwise indicated, all HPLC analyses were run
on a Agilent Model 1100 system with an Agilent Technologies
zorbax SB-Cg(5 W) reverse phase column (4.6 x 150 mm; Part
no. 883975-906) run at 30 °C with a flow rate of about 1.50
mlL/min. The mobile phase used solvent A (H,0/0.1% TFA) and
solvent B (AcCN/0.1% TFA) with a 11 min gradient from 5% to
100% AcCN. The gradient was followed by a 2 min return to
5% AcCN and about a 2.5 minute re-equilibration (£flush).

PCT/US2005/016346
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LC-MS Method:

Samples were run on a Agilent model-1100 LC-MSD system
with an Agilent Technologies XDB-Cg (3.5 W) reverse phase
colum (4.6 x 75 mm) at 30 °C. The flow rate was constant
and ranged from about 0.75 mL/min to about 1.0 mL/min.

The mobile phase used a mixture of solvent A (H,0/0.1%
HOAc) and solvent B (AcCN/0.1% HOAc) with a 9 min time
period for a gradient from 10% to 90% solvent B. The
gradient was followed by a 0.5 min period to return to 10%
solvent B and a 2.5 min 10% solvent B re-equilibration
(flush) of the column.

Preparative HPLC Method:

Where indicated, compounds of interest were purified
via reverse phase HPLC using a Gilson workstation with a 20
x 50 mm column at 20 mL/min. The mobile phase used a
mixture of solvent A (H,0/0.1% TFA) and solvent B (AcCN/0.1%
TFA) with a 10 min gradient from 5%‘to 100% solvent B. The
gradient is followed by a 2 min return to 5% AcCN. A

Proton NMR Spectra:

Unless otherwise indicated, all 'H NMR spectra were run
on a Varian series Mercury 300 MHz or on a Bruker 400 MHz
instrument. Where so characterized, all observed protons
are reported as parts-per-million (ppm) downfield from
tetramethylsilane (TMS) or other internal reference in the
appropriate solvent indicated.

The following examples represent exemplary methods of
synthesizing or preparing desired structural moieties or
pieces of the compounds of Formulas I - IIT, including
exemplary A rings, B rings, A-B rings, C-D rings, B-C-D
rings and fragments thereof. It should be appreciated that
these methods are merely representative examples and other
conventional, known or developed alternative methods may

also be utilized. These structural moieties will assist in
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understanding how the many complete compound examples of
Formulas I - III described herein below were made.
Example 1
NH,

C,/\O F
o) FE

Synthesgis of 3- (Tetrahydro-furan-2-ylmethoxy) -5-
trifluoromethyl-phenylamine

The title compound was synthesized according to a procedure
10 described in U.S. Pat. Appl. Pub. 2003203922 Al.
Example 2

NH,

SO
o F

FF
Synthegis of 3- (Tetrahydro-furan-3-yloxy) -5-trifluoromethyl-
15 phenylamine

The title compound was synthesized according to a procedure
described in U.S. Pat. Appl. Pub. 2003203922 Al.

Example 3
NH,

v

O

20
Synthegis of 1-(6-Amino-3,3-dimethyl-2,3-dihydro-indol-1-

v1l) -ethanone

The title compound was synthesized according to a procedure

25  described in PCT Pat. Appl. WO 2002066470 Al.
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NH

Synthegis of 4,4—Dimethyl—1,2,3,4—tetrahydro—quinolin—7—
ylamine

The title compound was synthesized according to a procedure

described in U.S. Pat. Appl. 2003134836 Al.

Example 5

NH,

@

Synthesis of A-tert-Butyl-3- (3-morpholin-4-yl-propyl) -
phenylamine ‘

The title compound was synthesized according to a procedure

described in PCT Pat. Appl. WO 2002066470 Al.

Example 6
NH,

|
N F
FF
Synthesis of 3—(3—Dimethylamino—propyl)—5—trif1uoromethy1—
phenylamine

The title compound was synthesized according to a procedure

described in PCT Pat. Appl. WO 2002055501 A2.
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Example 7

NH,
(i::L‘N AN
\
N=

Synthesis of 5—tert—Butyl—2—phenyl—ZH—pyrazol—3—ylamine

The title compound was prepared by a procedure described in
J. Regan et.al., J. Med. Chem. 2002, 45, 2994-3008.
Example 8

CF,

H,N

&

gynthesis of 2~(4—methyl—piperazin—l—ylmethyl)—5—
trifluoromethyl-phenylamine

Step 1. Preparation of 1-methyl-4-(2-nitro-4-
trifluoromethyl—benzyl)—piperazine

To 1—chloromethyl—z—nitro—4—trifluoromethyl—benzene (1.5 g,
6.2 mmol), N-methylpiperazine (0.83 mL, 7.5 mmol), and THF
(31 mL) was added NaHCO3 (1.43 g, 17.1 mmol). The mixture
was heated overnight at 75 °C in a sealed tube. The cooled
reaction was filtered, concentrated, diluted with CH,C1,,
and extracted with water and brine. The organic layer was
dried over Na,S0,, filtered and concentrated to yield 1-

methyl—4—(2-nitro—4—trif1uoromethy1—benzyl)—piperazine.

Step 2. Preparation of 2—(4—methyl—piperazin—1—y1methyl)—5—
trifluoromethyl-phenylamine

To 1—methyl—4—(2—nitro—4—trifluoromethyl—benzyl)—piperazine
(543 mg, 1.8 mmol) in MeOH (18 mL) was added 10% Pd/C (95

mg, 0.09 mmol). The mixture was stirred under an atmosphere
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of hydrogen at RT for 2 h. The resulting mixture was
filtered through a pad of Celite and concentrated to yield
2- (4-methyl-piperazin-1l-ylmethyl)-5-trifluoromethyl~
phenylamine. MS m/z = 274 [M+1]". Calc’d for Cj3HisFsNs:
273.30.

The following Examples 9-13 were synthesized in a manner an
analogous to that described in Example 8:

Example 9

o0y,

F
2-(pyrrolidin-1-ylmethyl)-5-(trifluoromethyl)benzenamine

MS m/z = 245 [M+1]*. Calc’d for CiyHisF3N,: 244.26.

Example 10

NH,
)
\ F.

(R)-1-(2-amino-4- (trifluoromethyl)benzyl)-N,N-
dimethylpyrrolidin-3-amine

MS m/z = 288 [M+l]+. Calc’d for C;sHyoFiN3: 287.33.

Example 11

NH,
N
F
F'
/N\ F

(S)-1-(2-amino-4- (trifluoromethyl)benzyl)-N,N-
dimethylpyrrolidin-3-amine

MS m/z = 288 [M+1]*. Calc’d for CisH,FsN;: 287.33.
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Example 12

T,

2-( (dimethylamino)methyl)-5- trlfluoromethyl)benzenamlne

MS m/z = 219 [M+1]". Calec’d for CioHi3F3Np: 218.22.

Example 13

NH,
7 "N
F
F

10
2-((1H-imidazol-1-y1)methyl) -5- (trifluoromethyl)benzenamine

MS m/z = 242 [M+l]+. Calc’d for Cii1HioF3N;3: 241 .22.
15 Example 14

—N

H,N

F

Synthesis of N'-(3-dimethylamino-propyl)-4-ethynyl-N'-
methyl-benzene-1,2-diamine

20 Step 1. Preparation of N-(4-ethynyl-2-nitro-phenyl)-
N,N',N'-trimethyl-propane-1,3-diamine

To N- (4-bromo-2-nitro-phenyl)-N,N', N'-trimethyl-propane-1,3-
diamine (940 mg, 2.97 mmol), Pd(PhCN).Cl, (34 mg, 0.09

25 mmol), Cul (11 mg, 0.06 mmol) and dioxane (4 mL) was added
P(tBu);®HBF, (53 mg, 0.18 mmol), iPr,NH (0.50 mL, 3.6 mmol)
and (trimethylsilyl)acetylene (0.49 mL, 3.6 mmol). The
mixture was stirred for 3.5 h at RT, diluted with MeOH and

stirred at RT with excess saturated agqueous K,;CO3 for 2 h.
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The mixture was filtered through a pad of activated charcoal
and concentrated to yield N- (4-ethynyl-2-nitro-phenyl) -
N,N',N'-trimethyl-propane-1,3-diamine. MS m/z = 262 [M+1]".
Calc’'d for Ci4HigN3Op: 261.33.

Step 2. Preparation of N~ (3-dimethylamino-propyl) -4-
ethynyl-N'-methyl-benzene-1,2-diamine

To N-(4-ethynyl-2-nitro-phenyl)-N,N', N'-trimethyl-propane-
1,3-diamine (730 mg, 2.79 mmol), EtOH (40 mL) and THF (13
mL) was added concentrated HC1l (1.0 mL) and iron metal (10.6
g, 191 mmol). A reflux condenser was attached and the
mixture was heated overnight at 90 °C. The cooled mixture
was filtered through a pad of Celite, concentrated and
purified by flash chromatography (90:10:1 CH,Cl,/MeOH/NH,0H)
to yield Nl—(3—dimethy1amino—propyl)—4—ethyny1—NJ—methyl—
benzene-1,2-diamine. MS m/z = 232 [M+1]*. Calc’d for Ci4HziN;:
231.34.

Example 15

Synthesis of N'- (3-Dimethylamino-propyl) -N'-methyl-4-
pentafluoroethylbenzene-1,2-diamine

Step 1. Preparation of N-(4-Bromo-2-nitro-phenyl)-N, N',N-
trimethyl-propane-1,3-diamine

To a round bottom flask at 0°C was added 4-Bromo-1l-fluoro-2-
nitrobenzene (10 g, 45.46 mmol) and N, N, N -Trimethyl-
propane-1,3-diamine (6.99 mL, 47.7 mmol). The reaction was
allowed to warm to RT and stirred for 16h. The reaction was
extracted into EtOAc, washed once with saturated aqueous
NaHCO;, twice with water, and then dried over Mg,SO;. The

organic layer was filtered and concentrated to yield the
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title compound as a bright orange solid. MS (M+H)" = 316,
318; Calc’d 316.19 for C12H13BIN302.

Step 2. Preparation of N, N, N -Trimethyl-N-(2-nitro-4-
pentafluoroethyl-phenyl)-propane-1,3-diamine

To a pressure vessel was added N- (4-Bromo-2-nitro-phenyl) -N,
N',N'-trimethyl-propane-1,3-diamine (Step 1, 5.0g, 15.8
mmol), copper powder (10.0g, 158 mmol), and 20 mL DMSO.
Pentafluoroethyl iodide (7.8 g, 31.6 mmol) was bubbled in
and the vessel sealed. The mixture was then heéted to 120°C

and vigorously stirred for 22h. The reaction was cooled to

0°C and filtered through a Buchner funnel, rinsing with
EtOAc. The filtrate was then washed once with saturated
aqueous NaHCO;, twice with water, once with brine, and then
dried over Mg,S0;. The crude mixture was then purified by
silica gel chromatography using a 10% MeOH/CH,Cl, gradient
to yield the title compound as a brown oil. MS (M+H)* = 356;
Calc’d 355.30 for CisH;gFsN30;.

Step 3. Preparation of Aﬂ-(3—Dimethylamino—propyl)—Aﬂ—
methyl—4—pentafluoroethylbenzene-1,2—diamine

N, N, N -Trimethyl-N'-(2-nitro-4-pentafluoroethyl-phenyl)-
propane-1,3-diamine (Step 2, 800 mg, 2.25 mmol) was
digssolved in 15 mL MeOH. Palladium (120 mg, 0.307 mmol, 10%
w/w on carbon) was added, a balloon containing hydrogen was
inserted, and the reaction was stirred at RT for 18h. The
solution was then filtered through a pad of Celite and
concentrated, yielding viscous brown oil. The crude mixture
was purified using reverse phase chromatography to give the
title compound as reddish-brown oil. MS (M+H)* = 326; Calc’'d
325.32 for CygHyoFsN3.

Example 16

| | NH,
NN
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Synthesis of 4-tert-Butyl-N'-(3-dimethylamino-propyl)-N'-
methyl-benzene-1,2-diamine

Step 1. Preparation of N-(4-tert-Butyl-phenyl)-N,N' ,N'-
trimethyl-propane-1,3-diamine

To a sealed tube was added Pd(OAc), (105 mg 0.469 mmol),
NaO*Bu (1.35 g, 14.07 mmol), 1-Bromo-4-tert-butylbenzene
(2.0 g, 9.38 mmol), N, N, N -Trimethyl-propane-1,3-diamine
(1.65 mL, 11.26 mmol), P (*BuNCH,;CH;)sN (133 pL, 0.375 mmol),

and 5 mL toluene. The solution was heated to 80°C for 1h,
cooled to RT, filtered through a pad of silica gel (rinsing
with 10% MeOH/CH,Cl,), and concentrated in vacuo to yield
the title compound (2.0 g, 86%) as a dark brown oil. MS
(M+H)* = 249; Calc’d 248.41 for CigHysNa.

Step 2. Preparation of N-(4-tert-Butyl-2-nitro-phenyl)-
N,N',N'-trimethyl-propane-1,3-diamine

Nitronium-tetrafluoroborate (2.14 g, 16.10 mmol) was
dissolved in 40 mL aceonitrile, cooled to 0 °C and stirred
for 15 min. A solution of N;(4—tert—Buty1—phen§1)—N)N“,N”—
trimethyl-propane-1,3-diamine (Step 1, 2.0 g, 8.05 mmol) in
40 mL acetonitrile was added drop-wise over 10 min. The
solution was stirred for 30min at 0 °C, warmed to RT, and
stirred an additional 16 h. The reaction was extracted into
EtOAc, washed twice with water, once with brine, dried over
Mg,S0,, filtered, and concentrated in vacuo to yield a crude
mixture that was purified by silica gel chromatography using
a 10% MeOH/CH,Cl, gradient to give the title compound as a
brown oil. The correct regioisomer was determined to be the
only product by H-NMR analysis. MS (M+H)* = 294; Calc’d
293.40 for Ci1Hy7N50,.

Step 3. Preparation of 4-tert-Butyl-N:- (3-dimethylamino-
propyl) -N*-methyl-benzene-1,2-diamine

N- (4-tert-Butyl-2-nitro-phenyl)-N,N', N'-trimethyl-propane-
1,3-diamine (Step 2, 200 mg, 0.682 mmol) was dissolved in 7
ml; MeOH. Palladium (66 mg, 0.062 mmol, 10% w/w on carbon)
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was added, a balloon containing hydrogen was inserted, and
the reaction was stirred at RT for 18h. The solution was
then filtered through a pad of Celite and concentrated,
yielding the title compound as a dark brown solid. MS (M+H)*
= 264; Cale’d 263.42 for Ci¢HzoNs3.

Example 17

| |
AN

N1- (3- (dimethylamino)propyl)-4-isopropyl-Nl-methylbenzene-
1,2-diamine

Example 17 was synthesized in a manner analogous to the
method described in Example 16. MS (M+H)* = 250; Calc’d
249.40 for CysHy7Ns.

Example 18

~
N NH
S

F
F
Synthesis of 2-(4-Methyl-piperazin-1-yl)-5-trifluoromethyl-
phenylamine

Step 1. Preparation of 1-Methyl-4-(2-nitro-4-
trifluoromethyl-phenyl)-piperazine
Example 18 was prepared in accordance to a procedure

described in Collins, et. al., Tetrahedron, 48, No. 37, pp
7887-7898, 1992. To a solution of 1-Fluoro-2-nitro-4-
trifluoromethyl-benzene (1.0 g, 4.78 mmol) in dry THF (24
mL) was added 1-Methyl-piperazine (0.64 mL, 5.74 mmol). The
solution turned bright vellow. NaHCO; (1.1 g, 13 mmol) was
added and the reaction was stirred at room temperature and
monitored by LCMS. The reaction was filtered and
concentrated before being taken up in CHyCl, and HyO0. The

organic layer was separated, dried with MgSO4, filtered, and
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concentrated to afford the title compound as an orange-brown
oil.

Step 2. Preparation of 2-(4-Methyl-piperazin-1-yl)-5-
trifluoromethyl-phenylamine

To 1-Methyl-4-(2-nitro-4-trifluoromethyl-phenyl)-piperazine
(1.46 g, 5.05 mmol) in dry MeOH (50 mL) was added Pd/C (10%,
535 mg). H, gas was bubbled through the solution at room
temperature overnight with vigorous stirring. The reaction
mixture was filtered through celite to provide, after
concentration, the desired product as a white solid. MS
(M+H)* = 260; Calc’d 259.28 for CiHieF3N3.

The following Examples 19-24 were synthesized in a

manner analogous to that described in Example 18.

Example 19
l I NH2
ANo~N

cl CF,

6—ch10ro—Aﬂ—(3—(dimethylamino)propyl)—Aﬂ—methy1—4—
(trifluoromethyl)benzene-1,2-diamine

MS m/z = 310 [M+H]+. Calc’d for C13H19C1F3N3: 309.8.

Example 20

W=
/ N
F
NG

(S)-1- (2-amino-4- (trifluoromethyl)phenyl) -N, N-
dimethylpyrrolidin-3-amine

MS m/z = 274 [M+H]*. Cale’d for Ci3HigFaN3: 273.30.
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Example 21

(R)-1-(2-amino-4- (trifluoromethyl) phenyl)—N N-
dimethylpyrrolidin-3-amine

MS m/z = 274 [M+H]*. Calc’d for Ci3HigF3N3: 273.30.

Example 22

| NH,
T
N F
/ F

F

Nl-methyl-N1-(l-methylpyrrolidin-3-yl)-4-
(trifluoromethyl)benzene-1,2-diamine

MS m/z = 274 [M+H]*. Calc’d for Ci3HigF3N3: 273.30.

Example 23

N1- (3-{(dimethylamino)propyl)-Nl-methyl-4-
(trifluoromethyl)benzene-1,2-diamine

MS m/z = 276 [M+H]+. Calc’'d for Ci3HyoF3Ns3: 275.32.

Example 24

\ITI/\/N
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N1-(2-(dimethylamino)ethyl)-Nl-methyl-4-
(trifluoromethyl)benzene-1,2-diamine

MS m/z = 262 [M+H]+. Calc’d for CiHigF3N;: 261.29.

Example 25

| NH,
N
IOROY
F

F
Nil-methyl-N1- (l-methylpiperidin-4-yl)-4-
10 (trifluoromethyl)benzene-1,2-diamine

MS m/z = 288 [M+H]*. Calc’d for CisHyoF3Ni: 287.33.

Example 26
15

| | NH,
ANA~N

Br
Synthesis of 4-bromo-N1-(3-(dimethylamino)propyl)-N1-
methylbenzene-1,2-diamine

20 To N-(4-Bromo-2-nitro-phenyl)-N, N',N -trimethyl-propane-
1,3-diamine (Example 619, Step 1) (0.54 g, 1.7 mmol) in 20
ml EtOH was added SnCl, (0.51 g, 2.67 mmol). The mixture was
sealed and was heated to 80 °C for 12 h. An additional
amount of SnCl, (0.51 g, 2.67 mmol) was added and heating

25 continued for 12 h. The reaction was cooled to ambient
temperature, and was poured into a mixture of EtOAc and
saturated agqueous sodium bicarbonate. The mixture was
filtered through celite, and the organic layer was removed.
The aqueous layer was extracted twice with EtOAc, and the

30 combined organic layers were dried with Na,SO,, filtered,
and concentrated to give a cloudy oil. This material was
filtered through silica gel with 90/10/1
dichloromethane/MeOH/conc. NH,OH and concentrated in vacuo
to give the title compound as a red oil. MS (ES"): 285.9

35 (M+H)*. Calc’d for CiHzoBrNs;: 286.21.
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Example 27
| | NH,
ANA~N

Cl
4-chloro-N1-(3- (dimethylamino)propyl)-Nl-methylbenzene-1, 2~
diamine

Example 27 was synthesized in a manner analogous to that
described in Example 26. MS m/z = 242 [M+H]*. Calc’d for
C1oHpoCLlN;y: 241.77.

Example 28

| |\
NN

Synthesis of 4-cyclopropyl-N1-(3-(dimethylamino)propyl)-N1-
methylbenzene-1,2-diamine

Step 1. Preparation of N- (4-Bromo-2-nitro-phenyl)-N, N ,N-
trimethyl-propane-1,3-diamine

To a round bottom flask at 0°C was added 4-Bromo-1l-fluoro-2-
nitrobenzene (10 g, 45 mmol) and N, N, N'-Trimethyl-propane-
1,3-diamine (6.99ml, 47.7 mmol). The reaction was allowed
to warm to RT and stirred for 16h. The reaction was
extracted into EtOAc, washed once with saturated aqueous
NaHCO;, twice with water, and then dried over Mg,;SO;. The
organic layer was filtered and concentrated to yield the
title compound as a bright orange solid. MS (M+H') = 316,
318; Calc’d for CiHigBrN3;O, = 316.19.

Step 2. Preparation of 4-cyclopropyl-N-(3-
(dimethylamino)propyl) -N-methyl-2-nitrobenzenamine

To a pressure vessel was added 2-cyclopropyl-4,4,5,5-
tetramethyl-1,3,2-dioxaborolane (900 mg, 5.36 mmol),
potassium phosphate (3.0 g, 14 mmol), and 0.82mL water.

After stirring at RT for 15 minutes, N-(4-Bromo-2-nitro-
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phenyl)-N, N ,N-trimethyl-propane-1,3-diamine (Step 1, 1.30
g, 4.12 mmol), palladium acetate (92mg, 0.412mmol),
tricyclohexylphosphine (231 mg 0.824 mmol), and 21 ml
toluene were added. The reaction was sealed and stirred at
80 °C for 19 h. The reaction was then cooled to RT,
quenched with EtOAc and extracted into water, washed once
with brine, and then dried over Mg,S0O,. The crude mixture
was then purified by reverse phase chromatography to yield
the title compound as a dark red-brown oil. MS (M+H")= 278;
Calc’d for CisHzN30p = 277.36.

Step 3. Preparation of 4-cyclopropyl-N1-(3-
(dimethylamino)propyl) -Nl-methylbenzene-1,2-diamine

4-cyclopropyl-N- (3- (dimethylamino)propyl) -N-methyl-2-
nitrobenzenamine (Step 2, 600mg, 2.l6mmol) was dissolved in
22mL MeOH. Palladium (115mg, 0.108mmol, 10% w/w on carbon)
was added, a balloon containing hydrogen was inserted, and
the reaction was stirred at RT for 18h. The solution was
then filtered through a pad of Celite and concentrated,
yielding the title compound as viscous red-brown oil. MS
(M+H") = 248; Calc’d for Cj;sHysN3 = 247.38.

Example 29

NH,

e
F
FF

Synthesis of 2-(2-Pyrrolidin-l-yl-ethoxy)-5-trifluoromethyl-
phenylamine

Step 1. Preparation of 1-[2-(2-Nitro-4-trifluoromethyl-
phenoxy) ~ethyl]-pyrrolidine

To a suspension of NaH (60%, 248 mg, 6.21 mmol) in dry THF
was added 2-Pyrrolidin-l-yl-ethanol (0.68 mL, 5.74 mmol).
Bubbling was observed. The reaction was stirred for 5
minutes, at which time 1-Fluoro-2-nitro-4-trifluoromethyl-

benzene (0.67 mL, 4.79 mmol) was added. The solution turned
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red, and LCMS indicated completion of the reaction. The
reaction was quenched by addition of H,;0, and the mixture
was extracted with EtOAc, dried with MgSO,, filtered, and
concentrated to afford the title compound as an orange oil.

Step 2. Preparation of 2-(2-Pyrrolidin-l-yl-ethoxy)-5-
trifluoromethyl-phenylamine

To a solution of 1-[2-(2-Nitro-4-trifluoromethyl-phenoxy) -
ethyl]-pyrrolidine (1.70 g, 5.59 mmol) in dry MeOH (56 mL)
was added Pd/C (10%, 350 mg). H, gas was bubbled through the
solution, which was then stirred vigorously under an
atmosphere of H,. After completion of the reaction by LCMS,
the mixture was filtered through celite and concentrated to
affod the desired product as a yellow/orange oil. MS (M+H)"
= 275; Calc’d 274.29 for Ci3Hi7F3iN0.

Example 30

| NH,

F
F
N,N-dimethyl-3-(2-nitro-4- (trifluoromethyl)phenoxy)propan-1-
amine

Example 30 was synthesized in a manner analogous to that
described in Example 29. MS (m/z): 263 (M+H)". Calc’d for
C12H17F3N,05: 262.27.

Example 31

N 7

' NH,
N
F
FF

Synthesis of (8)-1-(2-amino-4-(trifluoromethyl)phenyl) -N,N-
dimethylpiperidin-3- amine

|llZ

Step 1. (8)-N,N-dimethyl-1-(2-nitro-4-
(trifluoromethyl)phenyl)piperidin-3-amine
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To a light yellow solution of (S)-tert-butyl 3-
aminopiperidine-1l-carboxylate (0.52 g, 2.6 mmol) in 25 ml
MeOH was added sodium cyanoborohydride (0.33 g, 5.2 mmol),
AcOH (0.74 ml, 13 mmol), and formaldehyde (37 wt.% solution
in water, 1.0 ml). After stirring approximately 12 h, the
reaction was quenched by the addition of 5 mL saturated
aqueous sodium bicarbonate. The volatile organic solvents
were removed in vacuo, and water and EtOAc was added. The
organic layer was removed, and the aqueous layer was
extracted twice with EtOAc. The combined organic layers were
dried with Na,S0,, filtered, and concentrated to give a
yellow oil. The resulting material was treated with 4 ml 4N
HC1 in dioxane at 0 °C. After 2 h, the solution was
concentrated in vacuo to give a light yellow solid. This
solid was treated with 1-fluoro-2-nitro-4-trifluoromethyl-
benzene (0.37 mL, 2.6 mmol), sodium bicarbonate (1.0 g, 13
mmol), and 5 ml dry THF. The mixture was heated to 75°C with
a water-cooled reflux condenser for 12 h. The mixture was
allowed to cool to ambient temperature, was filtered through
a fritted funnel, and concentrated to give the desired
product as an orange oil. MS (m/z): 318.0 (M+H)*. Calc’d for
C14H1sF3N302: 317.31.

Step 2. (8)-1-(2~amino-4-(trifluoromethyl)phenyl)-N,N-
dimethylpiperidin-3-amine

(8) -N,N-Dimethyl-1-(2-nitro-4-
(trifluoromethyl)phenyl)piperidin-3-amine (0.82 g, 2.6 mmol)
was reduced with P4/C (10%, 0.27 g) in 10 ml methanol.
After approximately 12 h, the reaction was flushed with
nitrogen and filtered through a pad of celite, rinsing with
methanol. Removal of the solvent in vacuo gave the title
compound as an orange-red oil. MS (m/z): 288.2 (M+H) *.

Calc’d for C14HooF3N3 2 287.32.
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Example 32

NH,
F
N\ F
Synthesis of (8)-3-((l-methylpyrrolidin-2-yl)methoxy)-5-
5 (trifluorome;hyl)benzenamine

The title compound was synthesized by a method similar to
that described in WO 2002066470 Al.
Example 33

10
| NH,
/N

F
F.
Synthesis of 2-(2-Dimethylamino-1,1- dlmethyl ethyl)-5-
trifluoromethyl-phenylamine

15 ©Step 1. Preparation of 2-Methyl-2-(2-nitro-4-
trifluoromethyl-phenyl)-propionitrile

The title compound was synthesized according to a method
described in Prasad, G., J. Org. Chem. 1991, 56, 7188-7190.

20 To a yellow-brown solution of (2-Nitro-4-trifluoromethyl-
phenyl) -acetonitrile (2.5 g, 11 mmol), 18-crown-6 (0.72 g,
2.7 mmol), and methyl iodide (1.5 mL, 24 mmol) in dry THF
under nitrogen at -78 degrees C was added potassium tert-
butoxide (2.7 g, 24 mmol) in one portion. The reaction

25 immediately became a deep purple color. The reaction was
allowed to stir for 2 h at -78 degrees C, and was then
warmed to ambient temperature. A water-cooled reflux
condenser was added and the solution heated to 70 degrees C
under nitrogen. Over 40 minutes, the color changed from

30 dark purple to cloudy gray. The mixture was allowed to cool
to room temperature, and was concentrated in vacuo. The

resulting material was partitioned between 1 N HC1l and
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EtOAc. The organic layer was washed once with brine, dried
over sodium sulfate, filtered, and concentrated in vacuo to
give a brown oil which was judged to be primarily
monoalkylated nitrile. The crude material was resubjected to
the reaction conditions using 18-crown-6 (0.72 mg, 2.7
mmol), methyl iodide (0.75 mL, 12 mmol), and potassium tert-
butoxide (1.4 g, 12 mmol) as before, with the following
modifications: the reaction was allowed to stir only 10 min.
at -78 degrees C before being warmed to room temperature,
and the reaction vessel was sealed and heated to 70 degrees
C for 2 h. Upon cooling to room temperature, the reaction
was quenched and worked up as before. Purification by flash
chromatography afforded the desired product as a light brown
solid. MS (M+H)* = 259; Calc’'d 258.20 for C;;HoF3Nz0;.

Step 2. Preparation of 2-Methyl-2-(2-nitro-4-
trifluoromethyl-phenyl) -propylamine

To the solid 2-methyl-2-(2-nitro-4-trifluoromethyl-phenyl) -
propionitrile (1.0 g, 3.9 mmol) in a 250 mL round-bottom
flask at 0 degrees C was added a solution of borane in THF
(47 mL of a 1 M solution in THF, 47 mmol). The orange-yellow
solution was allowed to warm to room temperature and stir
for 6 h. The solution was then cooled to 0 degrees C, and
was quenched by the careful dropwise addition of 6 N HCI.
After gas evolution ceased, a total of 47 mL 6N HCl was
added, resulting in a white precipitate. The mixture was
concentrated in vacuo to % the original volume, and was
basified at 0 degrees C with 6N NaOH. The mixture was
extracted with a 100 mL portion of ethyl acetate. The
organic layer was dried over sodium sulfate, filtered, and
concentrated in vacuo to give a yellow oil. Purification by
flash chromatography provided the desired product which
contained minor impurities by NMR. MS m/z 263 = [M+H]".
Calc’d for C11H13FaN,0,: 262.23.

Step 3. Preparation of Dimethyl-[2-methyl-2-(2-nitro-4-
trifluoromethyl-phenyl)-propyl]-amine
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To a solution of 2-Methyl-2-(2-nitro-4-trifluoromethyl-
phenyl) -propylamine (0.76 g, 2.9 mmol) in methanol (29 mL)
at 0 degrees C was added formaldehyde (0.60 mL of a 37 wt %
solution in water, excess), acetic acid (0.83 mL, 14.5
mmol), and sodium cyanoborohydride (0.36 g, 5.8 mmol). The
homogeneous yvellow solution was allowed to warm to room
temperature and was stirred overnight. After approximately
12 h, the reaction was quenched by the addition of saturated
aqueous sodium bicarbonate until basic. The mixture was
concentrated in vacuo, and the resulting material was
partitioned between ethyl acetate and saturated aqueous
sodium bicarbonate. The organic layer was washed once with
brine, dried over sodium sulfate, filtered, and concentrated
in vacuo to give a yellow oil which contained solid
material. The oil was dissolved in dichloromethane and
filtered through a plug of cotton. Purification by flash
chromatography provided the title compound as a yellow oil.
MS m/z 291 = [M+H]*. Calc’d for C;3Hi7F3N;0,: 290.29.

Step 4. Preparation of 2- (2-Dimethylamino-1,1-dimethyl-
ethyl) -5-trifluoromethyl-phenylamine

A 50 mlL round-bottom flask containing dimethyl-[2-methyl-2-
(2—nitro—4—trif1uoromethyl—phenyl)—propyl]—amine (0.61 g,
2.1 mmol) was charged with 10% palladium on carbon (0.23 g,
0.21 mmol) under nitrogen. Ethyl acetate (5 mL) and methanol
(5 mIL) were added seguentially via syringe. The atmosphere
was replaced with hydrogen, and the reaction was stirred
rapidly under 1 atm hydrogen overnight. After approximately
12 h, the reaction was flushed with nitrogen and filtered
through a pad of celite, rinsing with methanol. Removal of
the solvent in vacuo gave the title compound as a clear and
colorless oil. MS m/z 261 = [M+H]". Calc’d for CisHjoF3Nz:
260.30.
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Example 34

NH,

~

@

0

CF,

Synthesis of (3-amino-5-(trifluoromethyl)phenyl) (4-

5 methylpiperazin-1l-yl)methanone

Step 1.

Preparation of (4-methylpiperazin-1-yl) (3-nitro-5-

trifluoromethyl)phenyl)-methanone

10
(trifluoromethyl)benzoic acid (10
for 2 h. The reaction mixture was
pressure and treated with toluene

removed under reduced pressure to

A solution of thionyl chloride (30 ml) and 3-nitro-5-

g) was heated to reflux
concentrated under reduced
(10 ml) which was then
afford 3-nitro-5-

15 (trifluoromethyl)benzoyl chloride.

To a solution of 3-nitro-5-(trifluoromethyl)benzoyl
chloride (2.35 g, 9.3 mmol) in CHyCl, (40 ml) at room
temperature was added N-methylpiperazine (1.26 ml, 9.3 mmol)
and the mixture was allowed to stir for 30 min. The reaction

20 taken up in 1 M HC1

was concentrated under reduced pressure,
(50 ml) and the aqueous layer was washed with Et,0 (2 x 20
ml) . The aqueous layer was basified to a pH of about 9 with
6 N NaOH, and the agueous layer was extracted with Et;0 (3 x
50 ml). The organic extracts were combined and washed with
25 water (1 x 20 ml) followed by brine (1 x 20 ml), and dried
over anhydrous sodium sulfate, filtered and concentrated
under reduced pressure to afford (4-methylpiperazin-1-yl) (3-
nitro-5-trifluoromethyl)phenyl)-methanone as a tan oil,
which was used without further purification.

30

Step 2. Preparation of (3-amino-5-
(trifluoromethyl)phenyl) (4-methylpiperazin-1-yl)methanone

To an argon purged solution of (4-methylpiperazin-1-yl(3-
nitro-5-trifluoromethyl)phenyl)-methanone (1.03 g, 3.25

mmol) was added Pd/C (344 mg, 0.32 mmol, 10%). The mixture

35
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was placed under an atmosphere of H, at RT for 5 h. The
reaction was purged with argon and filtered through Celite.
The filtrate was concentrated under reduced pressure to
afford (3-amino-5-(trifluoromethyl)phenyl) (4-
methylpiperazin-1-yl)methanone as an off-white solid. MS
m/z = 288 [M+H]*. Calc’d for Ci3HyeF3N3O: 287.3.

Example 35

NH,

-
: N
F N\/J
F
Synthesis of 3-({(4-methylpiperazin-l-yl)methyl)-5-
(trifluoromethyl)-benzenamine

To LAH (1.84 g, 48.5 mmol) in THF (50 ml) at room
temperature was added (4-methylpiperazin-1-yl) (3-nitro-5-
trifluoromethyl)phenyl)-methanone (1.54 g, 4.85 mmol) in THF
(10 ml) . The resulting mixture was refluxed for 5 h. The
reaction mixture was cooled to 0°C at which point water
(1.84 ml), 15% ag. NaOH (1.84 ml and water (3.68 ml) were
successively added. The resulting mixture was allowed to
stir at room temperature for 1 h. The mixture was filtered
through Celite, concentrated under reduced pressure and
purified via flash chromatography (silica gel, 0 to 25% MeOH
in CH,Cl,, gradient elution) to afford 3-((4-
methylpiperazin—l—yl)methyl)—5—(trifluoromethyl)benzenamine
as a colorless oil. MS m/z = 274 [M+H]". Calc’d for
Ci13Hi1gF3N3: 273.30.

Example 36

NH,

SO

Synthesis of (3-amino-5-
(trifluoromethyl)phenyl) (sulfonylmorpholino)methanone
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Step 1: Preparation of (3-nitro-5-
(trifluoromethyl)phenyl) (thiomorpholino)methanone

3-Nitro-5- (trifluoromethyl)benzoic acid (2.96 g, 12.6 mmol)
was allowed to reflux in thionyl chloride (6 mL) for 6 h.
The resulting solution was allowed to cool to room
temperature and then concentrated under reduced pressure.
The resulting solid was taken up in CH,Cl; (20 mL) and
ipy,NEt (2.6 mL, 15.1 mmol) and thiomorpholine (1.4 mL, 13.8
mmol) was added. The reaction was stirred at RT for 1 h and
then diluted with CH,Cl, (50 mL). The organic layer was
washed with ag. HCl (1 M, 25 mL), 9% aq. NayCO; (25 mL),
brine, dried over anhydrous sodium sulfate, filtered and
concentrated under reduced pressure to afford (3-nitro-5-
(trifluoromethyl)phenyl) (thiomorpholino)-methanone.

Step 2: Preparation of (3-nitro-5-
(trifluoromethyl)phenyl)(sulfonylmorpholino)—methanone

To a solution of (3-nitro-5-(trifluoromethyl)phenyl)-
(thiomorpholino)methanone (1.56 g, 4.88 mmol) in EtOH (50
mL) was added a solution containing ammonium nmolybdate
tetrahydrate (602 mg, 0.49 mmol) and hydrogen peroxide (30%,
4.2 mL, 43.92 mmol). The resulting mixture was allowed to
stir overnight. Once the reaction was complete, as observed
by TLC (1:1 hexanes:EtOAc), it was poured onto water (100
mL) . The aqueous layer was extracted with CH,Cl, (3 x 50
mL) . The combined organic layers were washed with water (25
ml), brine (25 mL), dried over anhydrous sodium sulfate,
filtered and concentrated under reduced pressure to afford
(3-nitro-5-
(trifluoromethyl)phenyl)(sulfonylmorpholino)methanone.

Step 3: Preparation of (3—amino—5—
(trifluoromethyl)phenyl)(sulfonylmorpholino)—methanone

To an argon purged solution of (3-nitro-5-
(trifluoromethyl)phenyl) - (sulfonylmorpholino) methanone (658
mg, 1.87 mmol) in EtOH (20 mL) was added Pd/C (198 mg, 0.187
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mmol, 10%). The resulting mixture was allowed to stir under
an atmosphere of hydrogen gas for 3 days. The reaction was
purged with argon, filtered through Celite and concentrated
under reduced pressure to afford (3-amino-5-
(trifluoromethyl)phenyl) - (sulfonylmorpholino)methanone which
was used without further purification. MS m/z = 323 [M+H] .
Calc’d for CipHi13F3N,03S: 322.

Example 37

?oc
O/\\[ji>
H,N CF,

Synthesis of (8)-tert-butyl 2-((3-amino-5-
(trifluoromethyl)phenoxy)methyl)pyrrolidine—1—carboxylate

Step 1. Preparation of 3-nitro-5- (trifluoromethyl)phenol

To a solution of l-methoxy-3-nitro-5-
(trifluoromethyl)benzene (1.0 g, 4,5 mmol) in
dichloromethane (10 ml) was added pyridine hydrochloride
salt (4.0 g, 35 mmol). After addition dighloromethane was
removed under vacuum and the resulting solid mixture was
heated at 200 °C overnight in an open reaction flask. After
cooling to RT, 10% HC1l (50 ml) was added and the mixture was
extracted with EtOAc (3x50 ml). The combined organic layer
was washed with brine (50 ml) and dried over Na,SO4. Solvent
was removed under vacuum and the residue was purified by
flash column chromatography on the silica gel
(hexane/EtOAc=3:1) to afford the title compound as a white
solid.

Step 2. Preparation of (S)-tert-butyl 2-{(3-nitro-5-
(trifluoromethyl)phenoxy)methyl)pyrrolidine-1—carboxylate

To a solution of 3-nitro-5-(trifluoromethyl)phenol (1.4 g,
6.7 mmol) in benzene (50 ml) was added (8)-tert-butyl 2-
(hydroxymethyl)pyrrolidine-l-carboxylate (1.4 g, 6.7 mmol)
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and triphenylphosphine (1.78 g, 6.7 mmol). Then
diisopropyl azodicarboxylate (1.4 g, 6.7 mmol) was added
dropwise to the mixture at RT. The resulting mixture was
stirred at RT overnight and then solvent was removed under
vacuum. The product was purified by flash column
chromatography on the silica gel (EtOAc/hexane =5-2>25%)
resulting in an off-white solid.

Step 3. Preparation of (S)-tert-butyl 2-((3-amino-5-
(trifluoromethyl)phenoxy)methyl)pyrrolidine—1—carboxylate

A mixture of (8)-tert-butyl 2-((3-nitro-5-
(trifluoromethyl)phenoxy)methyl)pyrrolidine—1-carboxylate
(2.0 g, 5.1 mmol) and Pd/C (10%, 150 mg) in EtOH (30 ml) was
stirred under H, (1 atm) for 5 hr. The mixture was filtered
through Celite and washed with MeOH. Evaporation of solvent
gave the title product as a light amber oil. MS m/z = 361
[M+H]*. Calc’d for Ci7Hz3FaN03: 360.38.

The following Examples 37-24 were synthesized in a
ménner analogous to that described in Example 36.

Example 38

O/A\V/N—Boc

HoN CF;

tert-butyl 2-(3-amino-5-
(trifluoromethyl)phenoxy)ethylcarbamate

Example 39

/[:::T,Boc
O

F
F F
Tert-butyl 4—(3~amino—5—(trifluoromethyl)phenoxy)piperidine-
l-carboxylate

H,oN
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Example 40

O/\/Cl

F
HoN
F F
Synthesis of 3-(2-chloroethoxy)-5-
(trifluoromethyl)benzenamine

Step 1. Preparation of 1-(2-chloroethoxy)-3-nitro-5-
(trifluoromethyl)benzene

To a mixture of 3-nitro-5-(trifluoromethyl)phenol (2.10 g,
10.1 mmol) and cesium carbonate (4.00 g, 12.2 mmol) in
acetonenitrile (50 ml) was added 2-chloroethyl p-
toluenesulfonate (2.9 g, 12 mmol) slowly. The resulting
mixture was stirred at RT for 5 hr, poured into water (100
ml) and then extracted with EtOAc (3x80 ml). The combined
organic layer was washed with brine (100 ml) and dried over
Na,S0,. Solvent was removed under vacuum and the residue
was purified by flash column chromatography on the silica
gel (hexane/EtOAc=5 to 25 %) to afford the desired compound.

Step 2. Preparation of 1-(2-chloroethoxy) -3-amino-5-
(trifluoromethyl)benzene

Prepared in an analogous manner to Step 3 for (8) -tert-butyl
2-( (3-amino-5- (trifluoromethyl)phenoxy)methyl)pyrrolidine-1-
carboxylate of Example 37.

Example 41

NH, /EH
N
0]
/©A ("
F,C

Synthesis of 2-((2-iminooxazolidin-3-yl)methyl)-5-
(trifluoromethyl)benzenamine

Step 1. Preparation of 2-(2-nitro-4-
(trifluoromethyl)benzylamino)ethanol
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Tn a sealed tube, added 1-(chloromethyl)-2-nitro-4-
(trifluoromethyl)benzene (2.0 g, 8.4 mmol), tetrahydrofuran
(8.4 mL), and 2-aminoethanol (5.0 mL, 83.5mmol). Stirred the
mixture at room temperature for 45 minutes. Extracted the
mixture into ethyl acetate, washed 2 times with water, 1
time with brine solution, dried over magnesium sulfate,
filtered, concentrated to yield 2-(2-nitro-4-
(trifluoromethyl)benzylamino)ethanol. MS (M+H)® = 265;
Calc’d 264.21 for CioH;1F3N,03.

Step 2. Preparation of 3-(2-nitro-4-
(trifluoromethyl)benzyl)oxazolidin-2-imine

In a sealed tube, added 2-(2-nitro-4-
(trifluoromethyl)benzylamino)ethanol (Step 1, 1.10 g,
4.16mmol), cyanogen bromide (1.32 g, 12.4 mmol), and
tetrahydrofuran (4.2 mL). Stirred at room temperature for
56 hours. Concentrated down to yield 3-(2-nitro-4-
(trifluoromethyl)benzyl)oxazolidin-2-imine. MS (M+H)* =
290; Calc’d 289.22 for CiiH3oF3N30;.

Step 3. Preparation of 2—((2—iminooxazolidin—3—yl)methyl)—
5- (trifluoromethyl)benzenamine

Tn a 100 ml round bottom flask, added palladium (110 mg,
0.10 mmol, 10%w/w on carbon), methanol (20mL), and 3-(2-
nitro-4- (trifluoromethyl)benzyl)oxazolidin-2-imine (Step 2,
600 mg, 2.07 mmol). Attached a balloon containing hydrogen,
stirred at room temperature for 22 hours. Filtered through
a pad of Celite, concentrated down to yield 2-((2-
iminooxazolidin—3—yl)methyl)—5—(trifluoromethyl)benzenamine
as a waxy orange-yellow solid. MS (M+H)* = 260; Calc’d
259.22 for C;iH;pFiN30.

Example 42

HO)J\©/ \
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Synthesis of (8)-3-(3-(dimethylamino)pyrrolidin-1-yl)benzoic
acid

Step 1. Preparation of (S)-methyl 3-(3-
(dimethylamino)pyrrolidin-1-yl)benzoate

A mixture of methyl 3-bromobenzoate (1.0 g, 4.7 mmol), 2-
(dicyclohexylphosphino) -2’ - (N, N-dimethylamino)biphenyl
(0.037 g, 0.093 mmol), tris(dibenzylidineacetone)dipalladium
(0) (0.021 g, 0.023 mmol), anhydrous K3zPO, (1.4 g, 6.5 mmol)
in 9.3 mL toluene under argon was added (S)-N,N-
dimethylpyrrolidin-3-amine (0.71 mL, 5.6 mmol). The
reaction was sealed and heated to 80 deg. C. for 3 days.

The reaction was cooled to ambient temperature, was diluted
with ethyl acetate, and filtered through celite. The

filtrate was concentrated in vacuo to give a brown oil,

.which was further purified by silica gel chromatography,

using 90/10/1 dichloromethane/methanol/sat’d ammonium

hydroxide as eluent to give (S)-methyl 3—(3—

(dimethylamino)pyrrolidin-1-yl)benzoate as a light brown

oil.

Step 2. Preparation of (S)-3-(3-(dimethylamino)pyrrolidin-
1-yl)benzoic acid

To a solution of (8)-methyl 3-(3-(dimethylamino)pyrrolidin-
1-yl)benzoate (0.555 g, 2.24 mmol) in MeOH (2.5 mL) was
added 1N NaOH (2.5 mL). The reaction was sealed and heated
to 70 deg. C. for 1 h. The reaction was cooled to ambient
temperature and was concentrated to % the volume in vacuo.
Water was added, followed by 1IN HCl until pH 5-6.1is
obtained. The resulting thick oily mixture was extracted
seven times with dichloromethane. The agueous layer was
concentrated in vacuo to a solid, which was rinsed with 1:1
MeOH/MC and filtered. The filtrate was concentrated in vacuo
to give (8)-3-(3-(dimethylamino)pyrrolidin-1-yl)benzoic acid
as a yellow solid. MS m/z = 235 [M+1]*. Calc’d for Ci3HigN:0;:
234.29.
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Example 43

7~

HN
HO

Synthesis of 2- (methylamino) -4-tert-pentylphenol

2-Amino-4-tert-pentylphenol (5.00 g, 27.8 mmol) and
potassium carbonate (3.88 g, 28.1 mmol) were mixed at RT for
2.5 hours in DMF (15 mL). Methyl iodide (1.20 mL, 19.3 mmol)
was added and the mixture was stirred overnight at RT.
Diluted the mixture with EtOAc and extracted with aqueous
sodium bicarbonate and water. Dried the organic layers over
sodium sulfate, filtered, concentrated and purified by
gsilica gel chromatography (10-15% MTBE/hexanes) .
Concentrated the product fractions to yield the title
compound. '

The following Examples 44-47 describe representative
syntheses of exemplary A-B rings.

Example 44

H,N

Synthegis of 3-Amino-N- (3-isopropyl-phenyl)-4-methyl-
benzamide

Step 1. Preparation of N- (3-Isopropyl-phenyl) -4-methyl-3-
nitro-benzamide

To a solution of 4-methyl-3-nitro-benzoyl chloride (2.00 g,
0.010 mol) in THF (30 mL), in a water bath-cooled 100 mL
round bottom flask, was added 3-isopropyl-phenylamine (1.35
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g, 0.010 mol) dropwise. The reaction was allowed to stir at
room temperature for 1 hour before being concentrated. The
mixture was taken up in EtOAc and washed with NaHCO; (aq.,
conc.) and then brine. The solution was dried over MgSOg,
filtered, and concentrated to vield the title compound as an
orange oil that solidifies upon standing. MS m/z 299 =
[M+H]*. Calc’d for Cy7H1sN;03: 298.34.

Step 2. Preparation of 3-Amino-N-(3-isopropyl-phenyl)-4-
methyl-benzamide

To N- (3-Isopropyl-phenyl)-4-methyl-3-nitro-benzamide (3.00
g, 0.010 mol) dissolved in EtOAc (60 mL) in a 100 mL round
bottom flask was added Pd/C (10%, 250 mg). The flask was
capped with a rubber septum and flushed with H, gas through
a balloon/needle. Postitive H, pressure was applied through
the balloon/needle and reaction was stirred vigoroﬁsly at
room temperature for 3 days. TLC indicated clean conversion
of starting material. The reaction was filtered through a
pad of sand/celite. After concentration, the mixture was
purified by silica gel chromatography to afford a slightly
orange oil. Trituration with a mixture of hexanes and EtOAc
afforded the title compound as an off-white solid. MS m/z
269 = [M+H]". Calc’d for Ci7HyoNz0: 268.36.

Example 45

HO

F
F
Synthesis of 3-Hydroxy-4-methyl-N-(2-morpholin-4-yl1-5-
trifluoromethyl-phenyl)-benzamide

3-Hydroxy-4-methylbenzoic acid (530 mg, 3.5 mmol), 3-amino-
4- (4-morpholino)benzotrifluoride (890 mg, 3.6 mmol), and
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DMAP (150 mg, 1.3 mmol) were suspended in 20 mlL dry toluene
in a 2-neck flask with an attached Dean-Stark trap under N;.
The mixture was stirred in a 130 °C oil bath and brought to
a boil before PCl; (0.18 mL, 2 mmol) was added dropwise by
glass/Teflon syringe over 15 minutes. Heating was continued
an additional 45 minutes. After cooling, the mixture was
diluted with brine and ethyl acetate, and acidified with 1 N
HC1l. After extraction, the organic layer was dried with
Na,S0,, concentrated, and purified by flash chromatography
(2% MeOH in CH,Cl,). The isolated material was packed into a
small filtration apparatus and rinsed with a small amount of
CH,Cl, to provide the title compound as a white solid. H
NMR (Varian, 400 MHz, DMSO-d¢) d: 9.83 (s, 1H), 9.50 (s,
1H), 8.45 (s, 1H), 7.48 (m, 1H), 7.43 (m, 1H), 7.34 (s, 1H),
7.31 (m, 1H), 7.25 (m, 1H), 3.78 (m, 4H), 2.90 (m, 4H), 2.18
(s, 3H). |
Example 46

HO

NH

F
F7OF

synthesis of N- (4-hydroxy-3-methylphenyl)-3-
(trifluoromethyl)benzamide

To 3-(trifluoromethyl)benzoic acid (380 mg, 2.00 mmol), 4-
amino-2-methylphenol (271 mg, 2.20 mmol) and EDC (767 mg,
4.00 mmol) was added CH,Cl, (80 mL). The resulting mixture
was stirred for 66 hours at RT, concentrated, dissolved in
EtOAc and washed with water. The organics were dried over
sodium sulfate, filtered and concentrated. The crude
material was purified by silica gel chromatography (0-50%

EtOAc/hexanes) to yield N- (4-hydroxy-3-methylphenyl)-3-
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(trifluoromethyl)benzamide as a white solid. MS m/z = 296
[M+1]+. Calc’'d for CisH;2F3NO;: 295.26.
Example 47

H

———</ >—N
)/-—Q—Cl

H,N o)

‘ Cl
Synthesis of N-(3-amino-4-methyl-phenyl)-3,4-dichloro-
benzamide

To 3,4-dichlorobenzoic acid (200 mg, 1.05 mmol), 2,4-
diaminotoluene (513 mg, 4.20 mmol), and EDC (403 mg, 2.10
mmol) was added CH,Cl, (40 mL). The mixture was stirred
overnight at RT, concentrated, diluted with EtOAc and
extracted with water. The organic layer was dried over
Nazso4[ filtered, concentrated, and purified by flash
chromatography (n-Hexanes —» 50% EtOAc/n-Hexanes) yielding
N- (3-amino-4-methyl-phenyl) -3, 4-dichloro-benzamide. MS m/z =
295, 297 [M]' and [M+2]*. Calc’d for Ci4H1pC1,N,0: 295.17.

The following Examples 48-54 describe representative

syntheses of exemplary B rings.

Example 48
HO

F
0O~ OH

Synthesis of 2-Fluoro-5-hydroxybenzoic acid

To 2-fluoro-5-methoxybenzoic acid (5.00 g, 29.4 mmol) was
added 49 % aqueous HBr (50 mL) and glacial acetic acid (40
mL). The mixture was heated overnight at 140 °C, cooled to
RT, diluted with ice water and extracted with EtOAc. The
organic layer was dried over Na,S0O4, filtered and
concentrated to yield 2-fluoro-5-hydroxybenzoic acid. MS m/z
= 157 [M+1]*. Calc’d for C;HsFOs;: 156.11.
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Example 49

NH,

Synthesis of 3-Amino-5-trifluoromethylphenol

To a roﬁnd bottom flask was added 3-methoxy-5-
trifluoromethyl-phenylamine (1.0 g, 5.23 mmol), 10 mL HBr
(49% ag.), and 8 mL glacial acetic acid. A reflux condenser
was attached and the solution heated to 140°C for 20h. The
reaction was then diluted with water and neutralized to ~pH
7 by slow addition of saturated NaHCO;. The agueous solution
was then extracted into EtOAc twice. The organic layers were
combined, washed once with brine, dried over Mg,SOy4,
filtered, and concentrated in vacuo to yield the title
compound as a tan solid (750 mg). MS (M+H)Y = 178; Calc’d
177.12 for CqHgF3NO.

Example 50

HO Br

O~ OH

Synthesis of 3-Bromo-5-hydroxy-benzoic acid

The title compound was made according to the method
described in Org. Proc. Res. Dev. 2002, 6, 591-595. To 5-
iodo-3-bromo-benzoic acid (500 mg, 1.53 mmol), NaOH (250 mg,
6.1 mmol), Cu,0 (240 mg, 1.68 mmol) was added water (4.0
mL) . The mixture was heated for 1.5 h at 140 °C in a sealed
tube. The cooled mixture was diluted with water and
extracted with CH,Cl,. The aqueous layer was acidified

(pH~2) with TFA and extracted with EtOAc. The organic layer

was dried over Na,SO,, filtered, concentrated and purified
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by reverse-phase HPLC to yvield 3-bromo-5-hydroxy-benzoic
acid. H NMR (400 MHz, DMSO-d¢): 10.30 (s, 1H), 7.46 (m,
1H), 7.31 (m, 1H), 7.17 (m, 1H).

Example 51

HO F

0O~ OH
Synthegis of 3-fluoro-5-hydroxy-benzoic acid

3-Fluoro-5-hydroxy-benzoic acid was synthesized in an
analogous fashion to 3-bromo-5-hydroxy-benzoic acid, in
Example 50. 1 NMR (400 MHz, DMSO-ds): 10.26 (s, 1H), 7.16
(br s, 2H), 6.79 (m, 1H) .

Example 52

HO

F

0O~ OH
Synthesis of 9-fluoro-5-hydroxy-4-methylbenzoic acid

Step 1. Preparation of 2—fluoro—S—methoxy—4—methylbenzoic
acid

Potassium tert-butoxide (7.92 g, 70.5 mmol) was dissolved in
THF (150 mL) and cooled to -78 °c. 2-Fluoro-5-
methoxybenzoic acid (3.00 g, 17.6 mmol) in THF (100 mL) was
added followed by n-butyl lithium (2.5 N in hexanes, 28.2
mL, 70.5 mmol). After 40 minutes, iodomethane (2.2 mL, 35.4
mmol) was added and allowed to stir at -78 °C for 70 minutes
before warming to room temperature. The reaction was
quenched with saturated ammonium chloride (100 mL) and
extracted with ether. The agueous layer was acidified using
6 N HCl then extracted with ether. The organic layer was
dried over sodium sulfate, filtered and concentrated. The

crude material was purified by Gilson reverse-phase HPLC
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(acidic mobile phase) to yvield 2-fluoro-5-methoxy-4-
methylbenzoic acid as a white solid. MS m/z = 185 [M+1]".
Ccalc’d for CoH¢FO3: 184.20.

Step 2. Preparation of 2—fluoro—5—hydroxy—4—methy1benzoic
acid

To 2-fluoro-5-methoxy-4-methylbenzoic acid (650 mg, 3.53
mmol) was added 49 % agqueous HBr (6.5 mL) and glacial acetic
acid (5.5 mL). The mixture was heated overnight at 140 °C,
cooled to RT, diluted with ice water and extracted with
FtOAc. The organic layer was dried over Na,S0,, filtered and
concentrated to yield 2—fluoro—5—hydroxy—4—methylbenzoic
acid. MS m/z = 171 [M+11*. Calc’d for CgHsFO3;: 170.20.
Example 53

HO

O/

0O~ "OH
Synthegis of 5—hydroxy—2—methoxybenzoic acid

A solution of 2,5-dimethoxybenzoic acid (10.0 g, 54.9 mmol)
in 55 mL concentrated sulfuric acid was heated to 55 deg. C
for 48 h. The reaction was then poured into ice. A
precipitate formed, and the mixture was allowed to stand
overnight. The resulting crystals were collected by
filtration and dried in vacuo. The material was further
purified by silica gel chromatography to give 5-hydroxy-2-
methoxybenzoic acid as a white solid. MS m/z = 169.0 [M+117.
Calc’d for CgHgO,: 168.15.

Example 54

O/

HO

NH,
Synthesis of 4-amino-2-methoxyphenol
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4-nitroguaiacol (4.0g, 24 mmol) was placed in Parr shaker
bottle under nitrogen and Palladium 5% C (0.5 g, 5 mmol) was
added to the bottle. Keeping the bottle under nitrogen,
methanol (59 ml, 24 mmol) was added and the bottle was
sealed. This was placed in Parr shaker under about 45 psi
hydrogen gas pressure and shaken for 48 hrs. After the
reaction was complete, the Pd catalyst was filtered off and
filtrate concentrated under reduced pressure to give 4-
amino-2-methoxyphenol as brown solid. MS m/z = 140 [M+1]1%.
Cale’d for C;HyCINO,: 139.15.

The following Examples 55-64 describe representative
syntheses of exemplary B-C-D rings.

Example 55

HO™ "0

Synthesis of 4—Methy1—3—(3—pyrimidin—4—yl—pyridin—2—»
ylamino) -benzoic acid

4—(2—Chloro—pyridin—3—y1)—pyrimidine (10.4 g, 54 mmol), 3-
amino-4-methylbenzoic acid (19.4 g, 128 mmol), 17 g Et;N-TFA
salt (The ligquid Et;N-TFA reagent was generated by adding
2.5 mlL TFA dropwise to a 0 °C solution of 3 mL EtsN in
isopropanol, then concentrating by rotary evaporator
followed by 30 minutes under high vacuum.), and 15 mL DMSO
were mixed together in a sealed tube under argon. The
mixture was stirred at 95 °C for 65 h. 'After cooling to RT,
the residue was sonicated in 100 mL methanol to break up the
solids, then filtered to obtain product as a yellow solid.

MS m/z = 307 [M+H]'. Calc’d for Ci7H1sN4Oz: 306.33.
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Example 56

—Q—Nw

HN

5 gynthesis of 4-Methyl-N°- (3-pyrimidin-4-yl-pyridin-2-yl) -
benzene-1,3-diamine

Step 1. Preparation of (3-amino-4-methyl-phenyl) -carbamic
acid tert-butyl ester

10

The title compound was prepared according to the procedure
decribed in J. Med. Chem. 1994, 37, 636-646. To 4-methyl-
benzene-1,3-diamine (4.93 g, 40.4 mmol), MeOH (220 mL) and
triethylamine (5.1 mL, 36.7 mmol) was added di-tert-butyl

15 dicarbonate (8.00 g, 36.7 mmol). The mixture was stirred
overnight at RT and concentrated. The residue was dissolved
in EtOAc and extracted with 10% acqueous NaHCOs. The organic
layer was dried over Na;SOs, filtered and concentrated about
90% of the way. At this point the product which precipitated

70 out of solution, was filtered and washed with EtOAc to yield
(3-amino-4-methyl-phenyl) -carbamic acid tert-butyl ester.

Step 2. Preparation of [4-methyl-3- (3-pyrimidin-4-yl-
pyridin—2—ylamino)—phenyl]—carbamic acid tert-butyl ester

25 The title compoﬁnd was prepared according to the procedure
decribed in Tetrahedron 2001, 51, 7027-7034. PA(OAc), (47
mg, 0.21 mmol), and rac-BINAP (131 mg, 0.21 mmol) were
stirred in toluene (12 mL) at RT for 12 minutes. This
mixture was added to 4-(2~chloro-pyridin-3-yl)-pyrimidine

30 (1.01 g, 5.24 mmol), (3-amino-4-methyl-phenyl) -carbamic acid
tert-butyl ester (1.63 g, 7.34 mmol), and K;CO; (14.5 g, 105
mmol) in toluene (40 ml). The mixture was heated overnight
at 130 °C in a sealed tube. The cooled reaction was filtered

through a pad of Celite, partially concentrated and the
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resulting solid was filtered to yield [4-methyl-3-(3-
pyrimidin—4—yl—pyridin—2—ylamino)—phenyl]—carbamic acid
tert-butyl ester.

Step 3. Preparation of 4—methyl—KP—(3—pyrimidinf4—yl—
pyridin—Z—yl)—benzene—l,37diamine

The title compound was prepared according to the procedure
decribed in J. Am. Chem. Soc. 1993, 115, 9205-916.
To [4—methyl—3—(3—pyrimidin—4—yl—pyridin—z—ylamino)-phenyl]—
carbamic acid tert-butyl ester (550 mg, 1.46 mmol) was added
CH,Cl, (15 mL) and TFA (3.0 mL) . The mixture was stirred for
3 h at 0 °C, diluted with EtOAc and extracted with 50%
aqueous Na,CO3;. The organic layer was dried over Na;SOs,
filtered and concentrated to yield 4-methyl-N°- (3-pyrimidin-
4—yl—pyridin;2—yl)—benzene—l,B—diamine. MS m/z = 278 [M+1]1".
Calc’d for CigHisFNs: 277.33.

Example 57

"NH,

0]
q =N

Synthegis of 3—Methyl—4—(3—pyrimidin—4—yl—pyridin—z—yloxy)—
phenylamine

To 4-amino-2-methyl-phenol (193 mg, 1.57 mmol) was added
Cs,CO; (1.02 g, 3.14 mmol) and NMP (2.0 mL). The mixture
was heated for 5 minutes at 100 °C, cooled to RT and 4-(2-
chloro-pyridin-3-yl)-pyrimidine (300 mg, 1.57 mmol) was
added. The mixture was heated in the microwave to 210 °C for
20 minutes, cooled, filtered through a plug of cotton and
purified by reverse-phase HPLC (Gilson, acidic mobile phase)

to yield 3—methyl—4—(3—pyrimidin—4—yl—pyridin—2—yloxy)—
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phenylamine. MS m/z = 279 [M+1]*. Calec’d for Ci¢Hi1:N4O:
278.32.
Example 58

N
|r\
N~
/IO
N OH
5 0
Synthegis of 4—(3—(pyrimidin—4—yl)pyridin—z—yloxy)benzoic

acid

A mixture of 4-(2-chloro-pyridin-3-yl)-pyrimidine, 4-

10 hydroxy-benzoic acid and Cs;CO; in DMSO was heated in a
microwave (Personal Chemistry, Emrys Optimizer) at 200 °C
for 10 minutes. The reaction mixture was cooled to RT and
diluted with 60 mL of EtOAc. The product was precipitated
from the solution.xThe mixture was then washed with 20 mL of
15 water twice. The solid was collected by filtration and dried
in an oven at 50 °C to afford off white solid as desired

product. MS m/z = 294 [M+1]*. Calc’d for C16H11N303:  293.28.

Example 59

20

Synthesis of 4—(2—((4—aminopheny1)sulfanyl)—3—pyridinyl)—N—
methyl-2-pyrimidinamine

25 To 4-aminothiophenol (1.70 g, 13.6 mmol) and CsyCOs (8.90 g,
27.2 mmol) was added DMSO (18 mL). The mixture was stirred
for 5 minutes at 100 °C before the 4- (2-chloropyridin-3-yl) -
N-methylpyrimidin-2-amine (3.00 g, 13.6 mmol) was added.

The resulting mixture was stirred for 16 hours at 130 °C,
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then diluted with water and the resulting solid was

filtered. After washing the solid with water and Et,0 it

was dried under vacuum to yield the title compound as a tan

solid. MS m/z = 310 [M+1]*. Calc’d for CieHisN3S: 309.40.
Example 60

Synthesis of 4-(2- (4-aminophenylsulfinyl)pyridin-3-y1)-N-
methylpyrimidin-2-amine

To a cold (0 °C) suspension of 4-(2-(4-
aminophenylthio)pyridin—3—yl)—N—methylpyrimidin-z—amine (400
mg, 1.28 mmol) in 20 mL of dichloromethane was added
dropwise a solution of 3-chloroperoxybenzoic acid (330 mg,
1.28 mmol, 77% maximum purity) in dichloromethane. The
reaction was stirred for 7 hours at 0 °C. Then the reaction
flask was stored in the freezer overnight without stirring.
After 17 hours, the reaction was removed from the freezer
and was stirred for another 6 hours in an ice-water bath.
The solid was filtered off and collected. The product, 4-(2-
(4—aminophenylsulfinyl)pyridin—3—yl)—N—methylpyrimidin—z—
amine was obtained as an off-white solid. 'H NMR (Varian,
300 MHz, CDCls;): 8.76 (s, 1H), 8.35 (s, 1H), 8.00 (d, J =
7.7 Hz, 1H), 7.60 (m, 1H), 7.46 (m, 3H), 6.78 (d, J = 4.9
Hz, 1H), 6.46 (4, J = 8.0 Hz, 2H), 5.63 (br s, 2H), 2.81 (s,
3H).
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Example 61

F
OH

5 Synthesis of 2—Fluoro—5—[3—(4~methylamino—[l,3,5]triazin—2—
yv1l) -pyridin-2-yloxy]-benzoic acid

To [4—(2—chloro—pyridin-3—y1)-[1,3,5]triazin—2—yl]—methyl-
amine (6.90 g, 31.1 mmol), 2-fluoro-5-hydroxybenzoic acid

10 (4.9 g, 31.1 mmol) and Cs,CO; (20.3 g, 62.2 mmol) was added
DMSO (25 mL) . The mixture was heatgd oﬁernight at 130 °C in
a sealed tube. The cooled mixture was diluted with water and
extracted with EtOAc. The aqgueous layer was acidified (pH~4)
with TFA and the resulting solid was filtered, washed with

15 water and dried to yield 2-fluoro-5-[3- (4-methylamino-
[l,3,5]triazin—2—yl)—pyridin—2—yloxy]—benzoic acid. MS m/z =
342 [M+1]*. Calc’d for CieH;,FNsOs: 341.30.

20

o

Cl (0]
Synthesgis of 4-Fluoro-3-[3- (4-methylamino-[1,3,5]triazin-2-
v1l)-pyridin-2-yloxy]l-benzoyl chloride; hydrochloride

25 To a suspension of 4-Fluoro-3-[3- (4-methylamino-
[1,3,5]triazin—2-yl)—pyridin—z—yloxy]—benzoic acid (2.0 g,
5.86 mmol) in CH,Cl, (60 mL) at 0 °C was added DMF (5 drops)
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by pipette, followed by oxalyl chloride (0.511 mL, 5.86
mmol) dropwise. Bubbling was evident. The reaction was
stirred at 0 °C for 30 minutes, and then at room temperature
for 1 hour, over which time the suspended material
dissolved. The reaction could be monitored by either LCMS
analysis of small aliquots gquenched with MeOH, or by the
dissolution of all suspended material. Upon completion, the
reaction mixture was concentrated to afford the title
compound as a light brown solid. Methyl ester: MS m/z 356 =
[M+H]*. Calc’d for Ci7H14sFNsOz: 355.33.

Example 63

Synthesisg of 4- (2~ (4-iodophenoxy)pyridin-3-yl) -N-
methylpyrimidin-2-amine

4—(2—Chloropyridin—3—yl)—N—methylpyrimidin—z—amine (3.30 g,
15.0 mmol), 4-iodophenol (3.96 g, 18.0 mmol), cesium
carbonate (10.6 g, 30.0 mmol), and 15 mL of DMSO were added
into a 50-mL round bottom flask. The flask was sealed with
a septum and placed in a preheated oil bath at 130 °C.

After 3 h, the reaction was completed according to TLC and
LC-MS analysis. The reaction was cooled to room temperature.
Water was added into the reaction mixture until all product
precipitated out of the solution. The solid was filtered,
ground, and washed with water. The product was collected and
dried in a vacuum oven overnight. The product, 4-(2-(4-
iodophenoxy)pyridin—3—yl)—N—methylpyrimidin—Z—amine was
obtained as a light brown solid. 'H NMR (Varian, 300 MHz,
CDCls): 8.40 (br s, 1H), 8.34 (d, J = 4.1 Hz, 1H), g8.19 (dd,
J = 4.8, 2.2 Hz, 1H), 7.73 (m, 2H), 7.30 (dd, J = 7.4, 4.8
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Hz, 1H), 7.19 (m, 2H), 7.00 (m, 2H), 2.84 (d, J = 4.8 Hz,

3H) .
Example 64
NN
7
D
N~
T
5 NH,
Synthesgis of 4—(2—(4—aminophenoxy)phenyl)—N—methylpyrimidin—
2—-amine

Step 1. Preparation of 4,4,5,5—;etramethy1-2—(2—(4—
10 nitrophenoxy)phenyl)-1,3,2-dioxaborolane

To a solution of 2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-yl)phenol (2.00 g, 9.09 mmol) in DMF was added Potassium
carbonate (2.51 g, 18.2 mmol) and 1-fluoro-4-nitrobenzene

15 (0.964 ml, 9.09 mmol). The reaction was flushed with
nitrogen, sealed, and heated to 120 deg.C. After 18 h, water
was added and the mixture extracted twice with EtOAc. The
organic layer was dried over Na;SOs, filtered, and
concentrated in vacuo. Purify by silica gel chromatography,

20 eluting with 0-15% EtOAc/hexanes to give 4,4,5,5-
tetramethyl—z—(2—(4—nitrophenoxy)phenyl)—1,3,2—dioxaborolane
as a white solid. MS m/z = 342 [M+1]". Calc’d for C;gHzoBNOs:
341.17.

Step 2. Preparation of 2- (methylthio) -4-(2-(4-
25 nitrophenoxy)phenyl)pyrimidine

To a mixture of 4,4,5,5-tetramethyl-2-(2-(4-
nitrophenoxy)phenyl)—1,3,2—dioxaborolane (0.936 g, 2.7
mmol), Pd(dppf)Cl, (0.10 g, 0.14 mmol) in dioxane and Sodium
30 carbonate (2.0 M in water, 2.7 ml, 5.5 mmol) was added 4-
chloro-2-methylthiopyrimidine (0.38 ml, 3.3 mmol) . The brown
mixture was sealed and heated to 80 deg. C. overnight. In
the morning the reaction was partitioned between EtOAc/1N

NaOH. The aqueous layer was extracted once with EtOAcC. The



WO 2005/113494 PCT/US2005/016346

10

15

20

25

30

35

A-909 - 129 -

combined organics were dried over anhyd. NaSOy, filtered,
and concentrated to a brown oil. This material was treated
with CH,Cl, and purified by silica gel chromatography
eluting with 0 - 25% EtOAc/hexane. The product-containing
fractions were concentrated to afford 2- (methylthio)-4-(2-
(4-nitrophenoxy)phenyl)pyrimidine as a clear oil. MS m/z =
340 [M+1]*. Calc’d for Cp7HisN303: 339.37.

Step 3. Preparation of 2- (methylsulfonyl)-4-(2-(4-
nitrophenoxy)phenyl)pyrimidine

To a stirring solution of 2- (methylthio) -4-(2-(4-
nitrophenoxy)phenyl)pyrimidine (0.819 g, 2.4 mmol) at 0 deg.
C was added a yellow solution of ammonium molybdate
tetrahydrate (0.30 g, 0.24 mmol) in hydrogen peroxide 30%
(1.8 ml, 22 mmol) via pipette. The solution was allowed to
warm to ambient temperqture at which point a yellow
precipitate formed. Let stir 2 h. The desired product
predominated, with a small amount of sulfoxide present.
Placed in 0 deg. C. freezer overnight. 1In the morning,
continue stirring at room temperature. After approximately
4 h, the reaction was concentrated in vacuo and partitioned
between EtOAc and water. The organic layer was dried over
anhydrous sodium sulfate and concentrated in vacuo to give
2—(methylsulfonyl)—4—(2—(4—nitrophenoxy)phenyl)pyrimidine.
The material was used without further purification. MS m/z =
372 [M+1]1*. Calc’d for Ci7H13N3SOs: 371.37.

Step 4. Preparation of N-methyl-4-(2-(4-
nitrophenoxy)phenyl)pyrimidin—z—amine

To a mixture of methylamine hydrochloride (0.863 g, 12.8
mmol) , 2—(methylsﬁ1fonyl)—4—(2—(4—
nitrophenoxy)phenyl)pyrimidine (0.791 g, 2.13 mmol) in iPrOH
was added n,n-diisopropylethylamine (2.60 ml, 14.9 mmol) .
The reaction was sealed and heated to 70 deg. C. overnight.
The resulting clear vellow solution was judged complete by

LCMS in the morning. The reaction was cooled to ambient
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temperature, resulting in the formation of white crystals.
Filter, rinsing with isopropanol. Concentrate filtrate,
partition between EtOAc and 1IN NaOH. Dry over anhyd.
Na,S0,, filter, concentrate to give N-methyl-4-(2-(4-
nitrophenoxy)phenyl)pyrimidin—z—amine as a light yellow
solid. MS m/z = 323 [M+1]*. Calc’d for Ci7HiN,O3: 322.32.

Step 5. 4—(2—(4—aminophenoxy)phenyl)—N—methylpyrimidin—z—
amine

To N—methyl—4—(2—(4—nitrophenoxy)phenyl)pyrimidin—z—amine
(0.667 g, 2.1 mmol) and palladium, 10wt.% on activated
carbon, wet (0.44 g, 0.41 mmol) in a 100 mL round bottom
flask was added MeOH under nitrogen via syringe. The
atmosphere was replaced with hydrogen from a balloon and the
mixture stirred rapidly for 24 h. The reaction was flushed
with nitrogen, and filtered through celite rinsing with 100
ml, MeOH. The filtrate was concentrated in vacuo to give 4-
(2—(4—aminophenoxy)phenyl)—N—methylpyrimidin—z-amine as a
light yellow solid. MS m/z = 293 [M+11*. Calc’d for Ci7H;eN4O:
292.34. |

The following Examples 65-80 describe representative
syntheses of exemplary C-D rings.

Example 65

Cl N
Y
N._2N

Y Cl

l
N

gynthesis of 2-chloro-4- (2-chloro-pyridin-3-yl) -
[1,3,5]triazine

Step 1. Preparation of 2—chlorojnicotinamidine

2-Chloro-3-cyanopyridine (5.0 g, 36 mmol) was dissolved in
dry EtOH (100 mL) at 0°C. HCl was bubbled through the

mixture for three hours and the mixture was sealed and
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refrigerated (about 8 °C) overnight. After concentration,
the residue was stirred with ammonium acetate (5.5 g) in 100
ml, IpOH. After 12 h, the pH was adjusted to 9 (from 4) using
concentrated NH,OH solution, and stirring continued two more
days. The mixture was concentrated and purified by £flash
chromatography (10:1:0.1 CH,C1l,/MeOH/NH,OH) . Trituration in
hot tBuOMe/IpOH removed some residual amide side-product to
provide the title compound as a white solid.

Step 2. Preparation of amino- (2-chloro-pyridin-3-yl) -
methylcyanamide

5_Chloro-nicotinamidine (Step 1) was suspended in 10 mL IpOH
with 500 mg solid cyanamide and the stirring solids were
dissolved by addition of 5% agqueous NaHCO; (30 mL). After
two days stirring, the amino- (2-chloro-pyridin-3-yl) -
methylcyanamide was isolated by EtOAc extraction of the
aqueous reaction mixture followed by flash chromatography
using 95:5:0.5 CHyCl,/MeOH/NH,OH. MS m/z = 181 [M+H]*. Calc’d
for CqHgN,C1l: 181.03. ‘

Step 3. Prepa;ation of 2-chloro-4-(2-chloro-pyridin-3-yl) -
[1,3,5]triazine

Amino—(2—chloro—pyridin—3—yl)—methylcyanamide (3.5 g) was
added as a solid to a stirring, 0°C solution of POCl; (2.3
ml, 25 mmol) and DMF (1.9 mL, 25 mmol) in 100 mL AcCN. The
clear solution was stirred at RT for 1 h. Toluene (40 mL)
was added and the mixture was concentrated. The residue was
immediately filtered through a 200 g plug of silica (loading
in 10:1 CH,Cl,/IpOH, eluting with 10:1 -> 4:1 hexane/t-
BuOMe) . Concentration provided 2-chloro-4- (2-chloro-pyridin-
3-y1l)-[1,3,5]triazine as a white solid. MS m/z = 227 [M+H]".
Calc’d for CgHsClpNy: 225.98.
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Example 66

H
N. N
N
N._ 2N

Z Cl

I
N

Synthesis of [4-(2-Chloro-pyridin-3-yl)-[1,3,5]triazin-2-
v1]-methyl-amine

To 2-chloro-4-(2-chloro-pyridin-3-yl)~[1,3,5]triazine (10.0
g, 44.0 mmol) in 55 ml of methylene chloride was added
methylamine (45 ml, 88.0 mmol) as a 2.0 M solution in THF at
0 °C. After stirring at room temperature for 18 h, the
mixture was diluted with acetone and filtered through a plug
of silica gel and concentrated to yield the title cqmpound.
MS m/z = 222 [M+H]*. Calc’d for CoHgClNs: 221.65.

Example 67

0

N A

P | Cl
N

Synthesis of 4-(2-Chloro-pyridin-3-yl)-pyrimidine

Step 1. Preparation of 1-(2-Chloro-pyridin-3-yl)-3-
dimethylamino-propenone

1-(2-Chloro-pyridin-3-yl)-ethanone ([Kuo, D. L. Tetrahedron,
48, 42, 9233-9236]1(21.7 g, 139 mmol) in 46 mL N,N-
dimethylformamide, dimethyl acetal (42 g, 350 mmol) was
heated under a drying tube at 85 °C for 1.5 h and
concentrated. The residue was purified by suction filtration
chromatography (using 150 g silica in a Buchner funnel, with
rapid collection of fractions eluting with 10:1 and then 5:1
CH,Cl,/IpOH) to provide the title compound as a yellow

solid. MS m/z = 211 [M+H]*. Calc’d for CioH;:CIN,0: 210.66.

Step 2. Preparation of 4—(2—Chloro—pyridin—3—yl)—pyrimidine
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Sodium methoxide was generated over a period of 1.5 h by the
intermittent addition of small chunks of sodium metal (8.3 g
total, 360 mmol) to 400 ml dry methanol under N; at room
temperature, using a bath of 500 mL IpOH at room temperature
as a heat sink. Formamidine acetate (42.7 g, 410 mmol) was
added, followed ten minutes later by the enaminone (30.6 g,
146 mmol) . The reaction was stirred overnight under a Np-
filled balloon at an internal temperature of 40 °C. After 20
h, the mixture was stirred at 48 °C for 4 h. Additional
formamidine acetate (7.0 g) was added and the mixture was
stirred overnight at 44 °C. The mixture was concentrated by
rotary evaporator, taken up in ethyl acetate and extracted
with saturated adueous NaHCO;. The aqueous layer was back-
extracted with EtOAc. The combined organic layers (1.2 L)
were dried over Na,SO, and concentrated. The residue was
purified by flash vacuum filtration chromatography (300 g
silica) in 3:1 to 2:1 hexane/EtOAc to provide a solid white
title compound. MS m/z = 192 [M+H]". Calc’d for CgHeClNj:
191.62.

Example 68

W S

N~

~ l Cl

N
Br X

Synthesgis of 4- (5-bromo-2-chloropyridin-3-yl)pyrimidine

5-Bromo-2-chloronicotinic acid (10.0g, 42.3 mmol) was
treated with thionyl chloride (10.0 mL, 137 mmol) and heated
to 50 °C for 18 hours. The volatiles were removed and the
resulting crude acyl chloride was treated with 80 mL
anhydrous THF, trimethylsilylacetylene (5.98 mL, 42.3 mmol) ,
and copper iodide (322 mg, 1.79 mmol). The suspension was

sparged with argon for 30 seconds then dichloropalladium
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bistriphenylphospine (594 mg, 0.846 mmol) was added followed
by triethylamine (6.18 mL, 44.4 mmol). After a brief
exotherm, the reaction mixture was stirred at ambient
temperature for 1 hour before addition of formamidine
hydrochloride (4.09 g, 50.8 mmol), sodium carbonate
monohydrate (15.7 g, 127 mmol), and methanol (100 mbL) .
After stirring at ambient temperature (mild exotherm) for 15
minutes, the reaction was heated to reflux for 3 hours. The
mixture was then allowed to cool before it was filtered
through Celite and concentrated in vacuo. The resulting oil
was purified by column chromatography using 10-70%
EtOAc/hexanes and triturated with diethyl ether to afford
the title compound as a tan, crystalline solid. MS m/z = 270
(M+H)*. Calc’d for CoHsBrClN;: 270.52.

Example 69

NN
/T\
N =z

~ Cl

|
N

Synthesis of 4—(2—chloropyridiq~3—yl)—N—methylpyrimidin—z—
amine

Step 1. Preparation of i—(2—Chlorq—pyriqin—3—yl)—3—
dimethylamino-propenone

1-(2-Chloro-pyridin-3-yl)-ethanone [Kuo, D. L. Tetrahedron,
48, 42, 9233-9236]1(21.7 g, 139 mmol) in 46 mL N,N-
dimethylformamide, dimethyl acetal (42 g, 350 mmol) was
heated under a drying tube at 85 °C for 1.5 h and
concentrated. The residue was purified by suction filtration
chromatography (using 150 g silica in a Buchner funnel, with
rapid collection of fractions eluting with 10:1 and then 5:1
CH,Cl,/IpOH) to provide the title compound as a yellow

solid. MS m/z = 211 [M+H]*. Calc’d for CioHi;CIN,0: 210.66.
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Step 2. Preparation of 4-(2-chloropyridin-3-yl)-N-
methylpyrimidin-2-amine

Sodium metal (3.40 g, 148 mmol) was added over ~10 minutes
to 180 mL of MeQH at RT and allowed to stir for an
additional 30 minutes to generate sodium methoxide. Methyl
guanidine HC1 (20.0 g, 182 mmol) was added and the resulting
mixture was stirred for 30 minutes before 1-(2-Chloro-
pyridin-3-yl)-3-dimethylamino-propenone (12.0 g, 57 mmol)
was added. An air condenser was attached and the mixture was
heated to 50 °C for 23 hours. Part of the MeOH was removed
by rotary evaporation and the resulting solid was filtered
and washed with saturated sodium bicarbonate and water. The
title compound was obtained as a fluffy white solid after
drying. MS m/z = 221 [M+H]". Calc’d for CiHyCIlN,: 220.66.
Example 70

S
/'\jr X

N~

~ | Cl
N

Synthesis of 4-(2-Chloropyridin-3-yl)-2-
(methylthio)pyrimidine

The 5L reactor was purged with Argon then charged with 4-
chloro-2-methyl-thiopyrimidine (111 mL, 953 mmol) and 2-
choropyridine-3-boronic acid (100 g, 635 mmol). The reactor
was put under vacuum and filled with Argon. This was
repeated two more times. Ethylene glycol dimethyl ether (500
mlL) was added to the mixture followed by PA(PPhj),s (58.7 g,
50.8 mmol). The reactor was put under vacuum and filled with
Argon. This was repeated two more times then more ethylene
glycol dimethyl ether (1500 mL) was added. A solution of
sodium bicarbonate (1M soln, 1300 mlL) was added to the
stirred reaction mixture. A small exotherm was observed. The

reaction mixture was stirred and refluxed for 2.75 h then
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gradually cooled to 25 °C. The mixture was diluted with
ethyl acetate (1500 mL) and vigorously stirred. The layers
were allowed to separate and the aqueous phase was removed.
The organic phase was washed with water (1000 mL), then
brine (1000 mL), dried over magnesium sulfate and filtered.
The solvents were removed under vacuum to afford the crude
product as a light yellow solid. The crude product was
separated by column chromatography using a mixture of
ethanol and dichloromethane. The title compound was obtained
as a fluffy white solid and slurried in ethyl acetate to
remove traces of an impurity. MS m/z = 238 [M+H]*. Calc’d
for CioHgCIlN:S: 237.71.

Example 71

Synthesgis of 4-(2-Chloropyridin-3-yl)-N-(4-(4-
methylpiperazin—l—yl)phenyl)pyrimidin—Z—amine

Step 1. Preparation of 4-(2-chloropyridin-3-yl)-2-
(methylsulfonyl)pyrimidine

Tn a 25 mL Erlynmeyer flask, combined hydrogen peroxide
(0.50 mL, 21 mmol) and ammonium molybdate tetrahydrate (52
mg, 0.042 mmol) to give deep yellow solution. In a second
25mlL round bottom flask, combined 4- (2-chloropyridin-3-yl) -
2- (methylthio)pyrimidine (100 mg, 0.421 mmol) and methanol
(5.0 mL). The hydrogen peroxide solution was slowly added to
the MeOH solution. The mixture was stirred at room
temperature for 1 hour. Concentrated MeOH until a light
yellow solid crashed out, filtered, washed with water, and
dried to yield 4-(2-chloropyridin-3-yl)-2-
(methylsulfonyl)pyrimidine as light yellow solid. MS (M+H)®
= 270.0, 271.9; Calec’d 269.71 for C10HgC1lN;0,S.
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Step 2. Preparation of 4-(2-chloropyridin-3-yl)-N-(4- (4-
methylpiperazin—l—yl)phenyl)pyrimidin—Z—amine

Tn a 48 mlL sealed pressure vessel, was added 4-(4-
methylpiperazin—l—yl)benzenamine (0.851 g, 4.45 mmol),
potassium carbonate (1.03 g, 7.42mmol), N,N-
dimethylformamide (10 mL) and 4- (2-chloropyridin-3-yl)-2-
(methylsulfonyl)pyrimidine (Step 1, 1.0 g). the vessel was
heated to 70 °C for 22 hours, cooled to room temperature,
diluted with water, extracted into ethyl acetate, washed 1X
with water and 1X with NaCl solution. The organics were
dried over magnesium sulfate, filtered through fritted
Buchner funnel, and concentrated. The crude was
chromatographed on silica gel using 15-60% 90:10:1
(CH,C1,:MeOH:NH,0H/CH;Cl;)as a gradient. Concentrated the
product fractions to yield 4-(2-chloropyridin-3-yl)-N-(4-(4-
methylpiperazin-l—yl)phenyl)pyrimidin—Z—amine as a brown
solid. MS (M+H)® = 381. Calc’d 380.87 for CyoHz1ClNs.

Example 72

Cl N
\H/\

N A

Z Cl

|
N

Synthesis of 2—Chloro—4-(2—chlor9pyridin—34yl)pyrimidine

To 2,4-dichloropyrimidine (2.00 g, 13.4 mmol), 2-
choropyridine-3-boronic acid (3.16 g, 20.1 mmol) and
Pd(PPhs), (1.55 g, 1.30 mmol), was added DME (30.0 mL) and 1
M NaHCO; (13.0 mL). The resulting mixture was heated to 90
°c for 17 hours, then diluted with EtOAc and extracted with
saturated sodium carbonate, water, and brine. The organics
were dried over sodium sulfate, filtered and concentrated.
The resulting solid was triturated with ether and dried to
yield the title compound. MS m/z = 226 [M+H]*. Calc’d for
CoHsCL,N,: 225.12.
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Example 73

H
k\/N\/"\/N l AN
N A

Y ] Cl
N

Synthesis of 4-(2-chloropyridin-3-yl)-N-(3-
morpholinopropyl)pyrimidin-2-amine

To 2-chloro-4-(2-chloropyridin-3-yl)pyrimidine (100 mg, 0.44
mmol) and potassium carbonate (122 mg, 0.88 mmol) was added
DMSO (1.0 mL) and 3-morpholinopropan-l-amine (77 mg, 0.53
mmol) . The resulting mixture was heated for 15 hours at 80
°C. The cooled reaction was diluted with EtOAc and extracted
with water. The organic layer was dried over sodium sulfate,
filtered and concentrated to yield the title compound as a
vellow oil. MS m/z = 334 [M+H]". Calc’d for CigHzoClNsO:
333.84.

Example 74

N
A
=

yZ F

I
N

Synthesis of 4—(%—chloropyridip—3—yl)quino;ige

4-Chloroquinoline (245 mg, 1.50 mmol), 2-fluoropyridine-3-
boronic acid (232 mg, 1.65 mmol), PAd(PPhs), (87 mg, 0.08
mmol), DME (4.0 mL) and 1 M NaHCO; (1.0 mL) were reacted in
a manner similar to Example 72. MS m/z = 225 [M+1]". Cale’d
for Ci4HoFN,: 224.24.
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|
0] NQ]
Ol N
/IF
N

Synthesis of 4- (2-fluoro-pyridin-3-yl)-6,7-dimethoxy-
5 quinazoline

4-Chloro-6, 7-dimethoxy-quinazoline (250 mg, 1.11 mmol), 2-
fluoropyridine-3-boronic acid (173 mg, 1.22 mmol), PdA(PPhj),
(128 mg, 0.11 mmol), DME (4.0 mL) and 1 M NaHCO; (1.0 mL)
10 were reacted in a manner similar to Example 72. MS m/z = 286
[M+1]*. Calc’d for CisH12FN3Op: 285.28.
Example 76

N

b

N

15 gynthesis of 4- (2-chloropyridine-3-yl)-1-
(triigopropylsilyl)—1H>pyrrolo[2,3,b]pyridine

Step 1. Prepara;ion of 4-chloro-1-(triisopropylsilyl)-1H-
pyrrolo[2{3—b]pYridine

20
Sodium hydride (880 mg, 22 mmol, 1.1 equiv, 60% in mineral

0il) was washed with 15 mL of dry hexanes under an argon
atmosphere. Most of the hexanes were removed and replaced
with 40 mL of THF. 4-Chloro-7-azaindole was added
25 portionwise into the sodium hydride suspension. The
suspension was stirred until the gas evolution ceased.
Triisopropylchlorosilane (3 g, 20 mmol, 1 equiv) was added
via syringe. The reaction was placed in a preheated oil bath

at 80 °C and monitored by LC-MS and TLC. After 3 hours, the
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reaction was cooled to room temperature. The reaction was
qgquenched slowly with saturated NH,Cl. The product was
extracted with hexanes and Et,0. The organic layers were
combined, washed with brine, dried over MgSOs, and
concentrated. The residue was passed through a plug of
silica gel with an aid of hexanes to remove the baseline
spots. The filtrate was concentrated to afford 4-chloro-1-
(triisopropylsilyl)—1H>pyrrolo[2,3—b]pyridine as a viscous
colorless oil.

Step 2. Preparation of 4-(2-chloropyridine-3-yl)-1-
(triisopropylsilyl)—lH%pyrrolo[2,3,b]pyridine

4—Chloro—1—(triisopropylsilyl)—1Hprrrolo[2,3—b]pYridine
(5.03 g, 16.3 mmol, 1 equiv), 2-chlorpyridine-3-boronic acid
(4.36 g, 27.7 mmol, 1.7 equiv), palladium acetate (183 mg,
0.815 mmol, 5 mol%), 2-(dicyclohexylphosphino)biphenyl (571
mg, 1.63 mmol, 10 mol%), and finely ground anhydrous K3PO,
(10.4 g, 48.9 mmol, 3 equiv) were added into a sealed tube.
The tube was purged with argon for 5 minutes. Dioxane (30
mL) was added via syringe under a positive argon flow. The
tube was sealed and the reaction was stirred at room
temperature for 5 minutes. Then the tube was placed in a
preheated oil bath at 110 °c¢ for 2 h. The reaction was
cooled down to room temperature. The content was filtered
through a plug of celite with an aid of diethyl ether. The
filtrated was concentrated under reduced pressure. The crude
was purified by column chromatography using a mixture of
95:5 Hex:Et,0 as eluent. The product, 4- (2-chloropyridine-3-
yl)—l—(triisopropylsilyl)—lHprrrolo[2,3,b]pyridine was
obtained as a light yellow solid. 'H NMR (Varian, 300 MHz,
cpcls): 8.35 (d, J = 4.7 Hz, 1H), 8.30-8.28 (m, 1H), 8.10-
8.03 (m, 1H), 7.40-7.30 (m, 2H), 7.15 (dd, J = 4.3, 1.7 Hz,
1H), 6.54 (dd, J = 3.6, 1.9 Hz, 1H), 1.89 (sept, J = 7.4 Hz,
3H), 1.15 (4, J = 7.4 Hz, 18H).



WO 2005/113494 PCT/US2005/016346

10

15

20

25

A-909 - 141 -

Example 77

Synthesis of 2-Chloro-2'-fluoro-[3,4']bipyridinyl

To 2-fluoro-4-iodopyridine (9.45 g, 42.4 mmol), 2-
chloropyridine-3-boronic acid (10.0 g, 63.5 mmol) , Na,COs;
(13.5 g, 127 mmol), PA(OAc), (480 mg, 2.12 mmol) and
P(tBu);®HBF, (1.23 g, 4.24 mmol) was added dioxane (125 mL)
and water (45 mL). The mixture was heated overnight at 100

°c in a sealed tube. The resulting mixture was diluted with
EtOAc and extracted with water and brine. The organic layer
was dried over Na,SO,, filtered and concentrated. The
resulting solid was triturated with n-Hexanes and dried to
yield 2-chloro-2'-fluoro-[3,4"'lbipyridinyl. MS m/z = 209
[M+1]*. Calc’d for C;oHeClFNp: 208.62.

Example 78

N
Synthesis of (2—Chloro—[3,4']bipyridinyl~2'—yl)-methyl—amine
To 2-chloro-2'-fluoro-[3,4']lbipyridinyl (5.30 g, 25.4 mmol),
methylamine hydrochloride (9.00 g, 133 mmol) and K,CO; (28.1
g, 203 mmol) was added DMSO (70 mL). The mixture was heated

overnight at 80 °C in a sealed tube. The cooled mixture was
diluted with water (300 mL) and the resulting solid was
filtered, washed with water and dried to yield (2-chloro-.
[3,4' ]bipyridinyl-2'-yl) -methyl-amine. MS m/z = 220 [M+1]%.
Calc’d for Cq3H;oClN;: 219.68.



WO 2005/113494 PCT/US2005/016346

10

15

20

25

A-909 - 142 -

Example 79

N

Synthesis of 2-Chloro-3- (2-methoxypyridin-4-yl)pyridine

Step 1. Preparation of 4-iodo-2-methoxypyridine

To 2-fluoro-4-iodopyridine (500 mg, 2.2 mmol) and cesium
carbonate (730 mg, 2.2 mmol) was added THF (5 ml) and MeOH
(0.091 mL, 2.2 mmol). The resulting mixture was heated to 50
°c for 24 hours in a sealed tube. The cooled mixture was
diluted with water and extracted with EtOAc. The organic
layer was dried over sodium sulfate, filtered and
concentrated to yield the title compound. MS m/z = 236
[M+1]*. Calc’d for CgHgINO: 235.03.

Step 2. Preparation of 2-chloro-3-(2-methoxypyridin-4-
v1l)pyridine

To 4-iodo-2-methoxypyridine (834 mg, 3.55 mmol), 2-
chloropyridine-3-boronic acid (838 mg, 5.32 mmol), Na,CO3
(1.13 g, 10.7 mmol), PA(OAc). (40 mg, 0.18 mmol) and
P(tBu);®HBF; (104 mg, 0.36 mmol) was added didxane (12 mL)

and water (4 mL). The mixture was heated overnight at 100 °C
in a sealed tube. The resulting mixture was diluted with
EtOAc and extracted with water and brine. The organic layer
was dried over Na,SO,, filtered and concentrated. The
resulting solid was triturated with MeOH and dried to yield
the title compound. MS m/z = 221 [M+1]*. Calc’d for
C11HoC1N,0: 220.66.
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Example 80

% I Cl
N

Synthesis of N—(4—(2—chloropyridin—3-yl)pyrimidin—z—yl)—4—
(4—methy1piperazin—l—yl)benzamide

Step 1. Preparation of 4—(2—chloropyridin—3—yl)pyrimidin—Z—
amine

In an argon purged 500 mL round bottom flask placed in an
isopropanol bath (used as a heat sink), added sodium metal
(3.40 g, 148 mmol) slowly to methanol (180 mL). Stirred at
RT for 30 minutes. Added guanidine hydrochloride (17.0 g,
182 mmol), stirred at RT for 30 minutes, added (E)-1-(2-
chloropyridin—3—yl)—3—(dimethylamino)prop—z—en-lfone (12.0
g, 57.0 mmbl), attached air condenser, and heated to 50 °C
for 24 hours. Removed approximately half of the methanol by
rotary evaporation. Filtered solids onto side-armed flask

under vacuum, then washed with saturated NaHCO3 and H5O, air
dried to yield 4—(2—chloropyridin—3—yl)pyrimidin—z-amine as
off-white solid. MS (M+H)" = 206. Calc’d 206.63 for CoH;CIN,.

Step 2. Preparation of 4—(4—mgthylpiperazin—l—yl)benzoyl
chloride

Tn a 50 mL round bottom flask, dissolved 4-(4-
methylpiperazin—l—yl)benzoic acid (1.00 g, 4.50 mmol) in
dichloromethane (5.0 mL). Added oxalyl chloride (1.2 mL, 9.1
mmol) and N,N-dimethylformamide (2 drops). Stirred at RT foxr
2 hours. Concentrated and isolated 4- (4-methylpiperazin-1-
v1)benzoyl chloride as an off-white solid. LC/MS of methyl
ester (quenched with methanol) revealed an MS (M+H)* of 235;
Ccalc’d 234.29 for Ci3HisN20; (methyl ester).
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Step 3. Preparation of N- (4- (2-chloropyridin-3-
yl)pyrimidin—2—yl)—4—(4—methy1piperazin—l—yl)benzamide

Tn a 48 mlL sealed pressure vessel, added 4- (2-chloropyridin-
3-yl)pyrimidin-2-amine (Step 1, 0.72 g, 3.5 mmol), 4-(4-
methylpiperazin-1-yl)benzoyl chloride (1.0 g, 4.2 mmol),
chloroform (5.0 mL), and N, N-diisopropylethylamine (0.73 mL,
4.2 mmol). The mixture was stirred at 50 °C for 17 hours,
and concentrated to yield N- (4~ (2-chloropyridin-3-
yl)pyrimidin-z—yl)—4—(4—methy1piperazin—l—yl)benzamide as a
light brown solid. MS (M+H)" = 409; Calc’d 408.88 for
C31H2:C1INgO.

The following, more specific, representative methods
(designated herein as methods A-Q) were used to complete
synthesis of exemplary compounds of Formulas I - TIII. The
tabulated list of compounds following each representative
A-Q method were synthesized by that method. For examplé,
Examples 81a-197 were made by method A.

Method A

Example 81

N
ot
~Z
hoF
N
N
HN S0

<:jT/A\O F
o) FF
Synthesis of 4-Fluoro-3- (3-pyrimidin-4-yl-pyridin-2-

ylamino)—N—[B—(tetrahydro—furan—z—ylmethoxy)—5—
trifluoromethyl-phenyl]-benzamide

Step 1. Preparation of 4-Fluoro-3- (3-pyrimidin-4-yl-
pyridin—z—ylamino)—benzoic acid
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4- (2-Chloro-pyridin-3-yl) -pyrimidine (240 mg, 1.2 mmol), 3-
amino-4-fluorobenzoic acid (217 mg, 1.40 mmol), and 340 mg
Et;N-TFA salt were mixed together in a sealed tube under
argon. (The liquid Et;N-TFA reagent was generated by adding
2.5 mL TFA dropwise to a 0 °C solution of 3 mL Et;N in
isopropanol, then concentrating by rotary evaporator
followed by 30 minutes under high vacuum.). The mixture was
melted at 95 °C, and heating was continued overnight. The
residue was triturated with a small amount of methanol and
filtered to obtain the title compound as a solid. MS m/z =
311 [M+H]*. Calc’d for CieH;FNgO,: 310.29.

Step 2. Preparation of 4-Fluoro-3- (3-pyrimidin-4-yl-
pyridin—Z—ylamino)—N—[3—(tetrahydro—furan—z—ylmethoxy)—5—
trifluoromethyl-phenyl]-benzamide

4—F1uoro—3—(3—pyrimidin—4—yl—pyridin—Z—ylamino)—benzoic acid
(142 mg, 0.46 mmol, azeotropically—dried from xylenes) was
suspended in 4 mL dry DMF under N,. EDC (105 mg, 0.55 mmol)
and DMAP (0.45 mmol) was added, and the mixture was stirred
at 68 °C for ten minutes. After cooling, azeotropically-
dried 3—(tetrahydro—furan—2—ylmethoxy)—5—trifluorométhy1—
phenylamine (synthesized according to general procedures
described U.S. Pat. Pub. 2003203922A1) in 3 mL DMF was added
to the mixture, which was then stirred under N; at 68 °C for
18 h. Concentration, trituration with méthanol, and
filtration provided a yellow solid. Further purification
was provided by flash chromatography (1:1:1
CH,Cl,/hexanes/t-BuOMe to 1% 10:1 MeOH in 1:1:1
CH,Cl,/hexanes/t-BuOMe) . After concentration, trituration
again with methanol provided the title compound as a yellow
solid. MS m/z = 554 [M+H]'. Calc’d for CpgHz3F4N50;3:

553.52.
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4-methyl-N-(3-(1- é}n &
methylethyl)phenyl) -3- o ‘&5
8la ((3-(4-pyrimidinyl) -2- S0 423.52 | 424
pyridinyl)amino)benzami “YLﬁ
de CH,
"
N-(4-(1,1- e
dimethylethyl)phenyl) - éj”ﬁé
82 4-methyl-3-((3- (4~ o 437.54 | 446
pyrimidinyl)-2-
pyridinyl)amino)benzami e
de C” “CH,
N-(3-(3- N
(dimethylamino)propyl) - ’Nm%§
5- 4!
(trifluoromethyl)phenyl o
83 ) —4-methyl-3-{ (3- (4- S&/\/@YF 534.58 | 535
pyrimidinyl)-2- R s
pyridinyl)amino)benzami
de
"
N-(5-(1,1- l/Nn o
dimethylethyl) -3~ ik‘?é
isoxazolyl)-4-methyl-3- .
84 ((3- (4-pyrimidinyl) -2- @%_ 428.49 | 429
pyridinyl)amino)benzami R
de b
O
4-methyl-3-((3-(4- T B
pyrimidinyl) -2~ N /
85 pyridinyl)amino) -N- (4- NS0 449 .43 | 450
(trifluoromethyl)phenyl S?
Ybenzamide =S
O
A-chloro-3-((3-(4- PN
pyrimidinyl)-2- N
86 pyridinyl)amino) -N~ (4- o 469.85
(trifluoromethyl)phenyl §§
Ybenzamide e
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87

N-(4-(1,1-
dimethylethyl)-3-(3-(4-
morpholinyl)propyl)phen
yl) -4-methyl-3-((3-(4-

pyrimidinyl) -2-
pyridinyl)amino)benzami
de

N H;
XD
HN" O
HEon,

564.73

565

88

4-methyl-3-((3-(4-
pyrimidinyl) -2-
pyridinyl)amino) -N-(3-
(trifluoromethyl)phenyl
Ybenzamide

NS
§
e H;
&S
HN" "0

449.43

450

89

4-chloro-N-(3-(1-
methylethyl)phenyl)-3-
((3-(4-pyrimidinyl)-2-
pyridinyl)amino)benzami
de

443.94

444

90

4-fluoro-N-(3-(1-
methylethyl)phenyl)-3-
((3-(4-pyrimidinyl)-2-
pyridinyl)amino)benzami
de

427 .48

428

91

4-fluoro-3-((3-(4-
pyrimidinyl)-2-
pyridinyl)amino) -N- (3~
(trifluoromethyl)phenyl
Ybenzamide

453 .4

454

92

4-fluoro-3-((3-(4-
pyrimidinyl) -2-
pyridinyl)amino) -N-(3-
( (3R) ~tetrahydro-3-
furanyloxy) -5~
(trifluoromethyl)phenyl
Ybenzamide

539.49

540
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93

N-(l-acetyl-3,3-
dimethyl-2,3-dihydro-
1H-indol-6-y1l)-4-
fluoro-3-((3-(4-
pyrimidinyl)-2-
pyridinyl)amino)benzami
de

O
N
HN" T 0
W}{Szm

CHy

496.

54

497

94

N-((1R)-1-
cyclohexylethyl)-4-
methyl-3-((3-(4-
pyrimidinyl)-2-
pyridinyl)amino)benzami
de

2
HJ
-
5

415.

54

416

95

N-((1s)-1-
cyclohexylethyl) -4-
methyl-3-((3-(4-
pyrimidinyl)-2-
pyridinyl)amino)benzami
de

“CH,

N
(N

=ZN
AN
N

NH
N,

415.

54

416

96

N- (4,4-dimethyl-
1,2,3,4-tetrahydro-7-
quinolinyl)-4-fluoro-3-
((3-(4-pyrimidinyl)-2-
pyridinyl)amino)benzami
de

HJ
[o)
o
() ‘
n F
&

HN"TO

CH,
CH,

468.

53

469

97

N-(3-(1,1-
dimethylethyl)-1-
methyl-1H-pyrazol-5-
vl)-4d-methyl-3-((3~(4-
pyrimidinyl)-2-
pyridinyl)amino)benzami
de

A
3
N

NH

441.

54

442

98

4- (methyloxy)-3-((3-(4-
pyrimidinyl)-2-
pyridinyl)amino)-N-(3-
(trifluoromethyl)phenyl
Ybenzamide

465.

43

466
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Ex. Structure Name Structure M MS
No. Data
N\
N- (3-amino-5- I:hkl "
(trifluoromethyl)phenyl Y \@
g9 | )-4-methyl-3-((3~(4- B 464.45 | 465
pyrimidinyl) -2-
pyridinyl)amino)benzami Hy f
de g
'S
N- (2-fluoro-5- -
(trifluoromethyl)phenyl < .Nn
100 | )-4-methyl-3-((3-(d- o 467.42 | 468
pyrimidinyl)-2- ;
pyridinyl)amino) benzami £
de g
@
N- (3-chlorophenyl) -4- H Hy
methyl-3-((3-(4- g
101 pyrimidinyl) -2- PN 415.88 | 416
pyridinyl)amino)benzami /@
de cl
O
4-methyl-N- (4- E@ g
(phenyloxy)phenyl) -3~ e L.
102 ((3- (4-pyrimidinyl)-2- 473.53 | 474
pyridinyl)amino)benzami !
de @
("
N- (2-methyl-5-((6- /NH H
(trifluoromethyl)-1H- ¢! @ .
indol-1-
103 | 1) carbonyl)phenyl)-3- " 473.46 ) 474
(4-pyrimidinyl)-2- "
pyridinamine g
N- (4- P
(dimethylamino)phenyl) - Q! @
04|  Armethyl-3-((3-(4- oy 424.51 | 425
pyrimidinyl)-2- ©
pyridinyl)amino) benzami T
de RO
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105

4-methyl-N- (3~
(methyloxy) ~5-
(trifluoromethyl)phenyl
)=3-((3-(4-
pyrimidinyl) -2~
pyridinyl)amino)benzami
de

N,
o
N o,
/IN
N
o NH

?
F ¢

H

479.46

480

106

N-(2-fluoro-3-
(trifluoromethyl)phenyl
) -4-methyl-3-((3-(4-
pyrimidinyl)-2-
pyridinyl)amino)benzami
de

467 .42

468

107

N-(2,3-dihydro-1H-
inden-5-y1) -4-methyl-3-
((3-(4-pyrimidinyl)-2-
pyridinyl)amino)benzami
de

421.5

422

108

4-methyl-N- (4-

( (phenylmethyl) oxy)phen
yl)-3-((3-(4-
pyrimidinyl) -2-
pyridinyl)amino)benzami
de

487.56

488

109

4-methyl-3-((3-(4-
pyrimidinyl)-2-

pyridinyl)amino) -N- ((3-

(trifluoromethyl)phenyl
Yymethyl)benzamide

463.46

464

110

N- (3~
(dimethylamino)phenyl) -
4-methyl-3-((3-(4-
pyrimidinyl)-2-
pyridinyl)amino)benzami
de

424 .51

425
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Structure Name

Structure
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111

N-(4-fluoro-3-
(trifluoromethyl)phenyl
y-4-methyl-3-((3-(4-
pyrimidinyl)-2-
pyridinyl)amino)benzami
de

@
sge
N

o

467.

42

468

112

N-(2-chloro-5-
(trifluoromethyl)phenyl
y-4-methyl-3-((3-(4-
pyrimidinyl)-2-
pyridinyl)amino)benzami
de

H,

F
Ch
T a
Y

483.

88

484

113

4-methyl-N-(3-
methylphenyl) -3-((3-(4-
pyrimidinyl) -2-
pyridinyl)amino)benzami
de

N,

)
(
2z
o
x

0
%,
b

395.

46

396

114

4-methyl-3-((3~(4-
pyrimidinyl)-2-
pyridinyl)aming) -N- ((2-
(trifluoromethyl)phenyl
Ymethyl)benzamide

Z

o H

e

463

.46

464

115

N-(1H-indazol-5-yl)-4-
methyl-3-((3-(4-
pyrimidinyl)-2-
pyridinyl)amino)benzami
de

)
[
N

!
PN
N

gt

N
|
N

HS
NH
i
3
NH

.
Lr
HS
07 "NH
H,C” t
N,
HCI
E
b
N cH,

i ;NH

NH

N-

421.

46

422

116

N- (4-chloro-3-
(trifluoromethyl)phenyl
) -4-methyl-3-{(3-(4-
pyrimidinyl) -2-
pyridinyl)amino)benzami
de

o)
Je
|ﬁ, )
=5
o) NH
F o

F.
F

483

.88

484
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Ex. Structure Name Structure M MS
No. Data
<
4-methyl-N- (2-methyl-5- ' :"* ",
(trifluoromethyl)phenyl ¢! N@
)=3-((3-(4- )
117 pyrimidinyl)-2- H;g NH 463.46 | 464
pyridinyl)amino)benzami .
de :
N- (3, 4-dimethylphenyl) - T 2
4-methyl-3-( (3~ (4- X
118 pyrimidinyl) -2~ PN 409.49 | 410
pyridinyl)amino)benzami CQ
de "l
N\
4-methyl-N- (3- ' e
( (phenylmethyl) oxy)phen CY; jij
y1)=-3-((3-(4- P
119 ovrimidingl)-2- ﬁ) 487.56 | 488
pyridinyl)amino)benzami @”0
de
C
4-methyl-3-((3-(4- T L
pyrimidinyl)-2- (N \SD
120 | pyridinyl)amino)-N-((4- 0P 463.46 | 464
(trifluoromethyl)phenyl . YO/‘
Ymethyl) benzamide P
'|"j‘
N- (1H-indazol-6-yl) -4~ YU
methyl-3-((3- (4- <4 Ej
121 pyrimidinyl)-2- PN 421.46 | 422
pyridinyl)amino)benzami @
de HNN"
4-methyl-N- (4- >
(methyloxy)-3- T L
(trifluoromethyl)phenyl N
122 )-3-((3-(4- o7NH 479.46 | 480
pyrimidinyl)-2- FTQ
pyridinyl)amino)benzami T
de
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Ex. Structure Name " Structure MS
No. MW Data
4-methyl-N-(2- (S
(methyloxy) -5- Tx H
(trifluoromethyl)phenyl N
123 y=-3-((3-(4- P NH 479.46 | 480
pyrimidinyl)-2- Hﬁ‘o@\ﬁ
pyridinyl)amino)benzami Te
de
N\
N—' (4— l ’ln H,
(aminocarbonyl)phenyl) - CY, ‘@
124 4-methyl-3-((3-(4- oy 424.46 | 425
pyrimidinyl)-2-
pyridinyl)amino)benzami
07 NH,
de
: 2
N-(3,5- S
bis (trifluoromethyl)phe < ,N“j?
125 | nyl)-4-methyl-3-((3-(4- Ao 517.43 | 518
pyrimidinyl)-2-
pyridinyl)amino)benzami F ¢
de F F
A
N- (3-chloro-4- T
((trifluoromethyl)oxy)p ¢! 755
henyl) -4-methyl-3-((3- o>
126 (4-pyrimidinyl)-2- ) 499.88 | 500
pyridinyl)amino)benzami For®
de F
Ch
N- (4-cyclohexylphenyl) - ~ §
4-methyl-3-((3-(4- >~ X,
127 pyrimidinyl)-2- 463.58 | 464
pyridinyl) amino)benzami
de
N\
N- (3- (dimethylamino) - | )N
2,2-dimethylpropyl)-4- AN &
-3 —(4- ]
128 methyl-3-((3-(4 N 418.54 | 419
pyrimidinyl)-2-
idinyl) amino) benzami N o
pyridiny a(;n n nordn,
e
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Ex. Structure Name Structure MS
No. MW Data
N-(3- 'ﬁ: "
(hydroxymethyl) phenyl) - AN
4-methyl-3-((3-(4- AN
129 pyrimidinyl)-2- P 411.46 | 412
pyridinyl)amino)benzami Ho\/@
de
"
N- (5-chloro-2- o "
fluorophenyl) -4-methyl- 2 H@
- - - : ' 2 - N
130 3-((3-(4 p}zfljlmldlnyl) X 433.87 | 434
pyridinyl) amino)benzami K@\
de °
"
N- (3-chloro-4- o H,
fluorophenyl) ~4-methyl- ~ “755
131 3‘((3'(4“932’”511“1&“3’1)“ oo 433.87 | 434
pyridinyl) amino)benzami a@
de F
N\
N- (3-hydroxy-2,2- | )N A
dimethylpropyl) -4- ) H "
132 methyl-3-((3-(4- SN 391.47 | 392
pyrimidinyl)-2-
pyridinyl) aénino) benzami © HHGCCH: on
© de
Ny
N- (3 - | /\ll\ln H,
(aminocarbonyl)phenyl) - ¢! jij
133 4-methyl-3-((3- (4~ D 424.46 | 425
pyrimidinyl)-2-
pyridinyl)amino)benzami N
de °
('Y
N- (3, 5-dimethylphenyl) - [ g
4-methyl-3-((3-(4- ¢!
134 pyrimidinyl)-2- o 409.49 | 391
pyridinyl)amino)benzami /@
de B,C CH,
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Ex. Structure Name Structure MS
No. MW Data
IN\WN
N-(3,5-dichlorophenyl) - 7 q oHe
4-methyl-3-{((3-(4- @ \E;
135 pyrimidinyl)-2- P 450.33 | 450
pyridinyl)amino)benzami /@
de ¢l cl
|N\WN
4-methyl-N-(2-(1- 7 B
methylethyl)phenyl)-3- CY \@
136 ((3-(4-pyrimidinyl)-2- e Nv— 423.52 | 424
pyridinyl)amino)benzami @icn,
de
N\
N-(3-(1,1- I
dimethylethyl)phenyl) - X "‘?
137 4-methyl-3-((3-(4- o 437.54 | 438
pyrimidinyl)-2- Y@
pyridinyl)amino)benzami s !
de "
\ @
4-methyl-N- (1- H H
naphthalenyl) -3~ ( (3- (4~ ¢!
138 pyrimidinyl)-2- P 431.5 432
pyridinyl)amino)benzami “ :
de O
@
N- (3- (ethyloxy)phenyl) - oo
d-methyl-3-( (3~ (4- g
139 pyrimidinyl)-2- K 425.49 | 426
pyridinyl)amino)benzami ©
de HCe 0
N- (4-(1,1- 'Nln "
dimethylethyl) cyclohexy CT W@
140 | 1) -4-methyl-3-((3-(4- oy 443.59 | 444
pyrimidinyl)-2-
pyridinyl)amino)benzami neben
de c
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Ex. Structure Name Structure MW MS
No. Data
o
N- (2-methyl-5-(1- J A *
] ' 34 ]
141 plperldlnylcaxlfbc?nllfl) phe SN 37346 | 374
nyl)-3- (4-pyrimidinyl) -
2-pyridinamine ° N(j
—
N
S
4-methyl-N-phenyl-3- /kﬁ
142 | ((3-(4-pyrimidinyl)-2- > 381.44 | 302
pyridinyl) amino)benzami 07 NH
de ©
"
N- (5-chloro-2- N "
(methyloxy)phenyl) -4- 2 R
methyl-3-((3-(4- SN
143 yeimidinyl)-2- o 445.91 | 446
pyridinyl)amino)benzami He” \©\ |
de ¢
N\
4-methyl-N-(3- A Hy
(phenylcarbonyl)phenyl) X H\@
144 _3"((3'(4'%Zflmldlnyl)' o 485.55 | 486
pyridinyl)amino)benzami
de °
| N\WN
N- (cyclopropylmethyl) - 7 H Hy
4-methyl-3-((3-(4- : 0 :
145 pyrimidinyl) -2- 359.43 | 360
pyridinyl)amino)benzami o
de
\ I N\\|
N- (3, 3-dimethylbutyl) - ZN CH,
4-methyl-3-((3-(4- P
146 pyrimidinyl)-2- N o 389.5 | 390
[} . . L3 eH3
pyridinyl) aérlnelno) benzami o ﬁ/\*CHa
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147

4-methyl-3-((3-(4-
pyrimidinyl) -2-
pyridinyl)amino)-N-(2-
thienylmethyl)benzamide

401.49

402

148

N- (cyclohexylmethyl) -4-
methyl-3-((3-(4-
pyrimidinyl) -2-

pyridinyl) amino)benzami

de

401.51

402

149

N-(3-(1,1-
dimethylethyl)-1-
phenyl-1H-pyrazol-5-
vl)-4-methyl-3-((3-(4-
pyrimidinyl)-2-
pyridinyl)amino)benzami
de

503.61

504

150

N-(2,3~-dihydro-1H-
inden-4-yl)-4-methyl-3-
((3- (4-pyrimidinyl)-2-
pyridinyl)amino)benzami
de

421.5

422

151

4-methyl-N-(3-((1-
methylethyl) oxy)phenyl)
-3-((3~(4-pyrimidinyl) -
2 -
pyridinyl)amino)benzami
de

439.52

440

152

N- (3-chlorophenyl) -N, 4~
dimethyl1-3-((3-(4-
pyrimidinyl)-2-
pyridinyl)amino)benzami
de

cl

429.91

430
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Structure
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153

N, 4-dimethyl-N-phenyl-
3-((3-(4-pyrimidinyl) -
29—
pyridinyl)amino)benzami
de

H Hy
=
oérw

395.

46

396

154

N- (2-bromo-5-
(trifluoromethyl)phenyl
y-4-methyl-3-((3-(4-
pyrimidinyl)-2-
pyridinyl)amino)benzami
de

528.

33

528

155

N,4-dimethyl-3-((3-(4-
pyrimidinyl)-2-
pyridinyl)amino)-N-(3-
(trifluoromethyl)phenyl
) benzamide

463.

46

464

156

2-chloro-N- (4-methyl-3-

((3-(4-pyrimidinyl)-2-

pyridinyl)amino)phenyl)
—5-

(trifluoromethyl)benzam
ide

483.

88

484

157

3-chloro-2-fluoro-N- (4-
methyl-3-((3-(4-
pyrimidinyl)-2-

pyridinyl) amino)phenyl)

_.5_

(trifluoromethyl)benzam

ide

501.

87

502

158

4-methyl-N-(2-
(methylsulfanyl) -5-
(trifluoromethyl)phenyl
)=3-((3-(4-
pyrimidinyl)-2-
pyridinyl)amino)benzami
de

495.

53

496




WO 2005/113494

A-909

- 159 -

PCT/US2005/016346

Ex.
No.

Structure Name
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Data

159

4-methyl-N-(2-(1-
piperidinyl)-5-
(trifluoromethyl)phenyl
)=3-((3-(4-
pyrimidinyl) -2-
pyridinyl)amino)benzami
de

)

N Hy
i'ﬂé
OH o

Q,

Fe

532.57 | 533

160

4-methyl-N-(2-( (4-
(methyloxy)phenyl)oxy) -
5
(trifluoromethyl) phenyl
)=3-((3-(4-
pyrimidinyl)-2-
pyridinyl)amino)benzami
de

571.56 | 572

161

4-methyl-N- (2-nitro-5-
(trifluoromethyl)phenyl
)=-3-((3-(4-
pyrimidinyl)-2-
pyridinyl) amino)benzami
de

494 .43 | 495

162

N- (5-cyclohexyl-2-
(methyloxy)phenyl) -4-
methyl-3-((3-(4-
pyrimidinyl)-2-
pyridinyl)amino) benzami
de

493.61 | 494

163

N-(5-(1,1-
dimethylethyl)-2-
(methyloxy)phenyl) -4-
methyl-3-((3-(4-
pyrimidinyl)-2-
pyridinyl)amino)benzami
de

467.57 | 468

164

4-methyl-N-(4-(4-
morpholinyl)phenyl)-3-
((3~(4-pyrimidinyl)-2-
pyridinyl)amino)benzami
de

466.54 | 467
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Ex. Structure Name Structure M MS
No. Data
N,
N- (4~ [ :WN
(acetylamino)phenyl) -4- H s
2 - —- z
165 methyl-3-((3-(4 N Hoow | 438.49 | 439
pyrimidinyl)-2- \lof
pyridinyl)amino)benzami 0" N
de
N-(4- |NjN
(diethylamino)phenyl) - H Hy o
166 4-methyl-3-((3-(4 g { o | 452.56 | 453
pyrimidinyl)-2- O
pyridinyl)amino)benzami o N
de
b
N- (4-hydroxyphenyl) -4- | uN -
methyl-3-( (3- (4- N
167 pyrimidinyl)-2- N OH 397.44 | 398
pyridinyl)amino)benzami N/@
de S
N
4-methyl-N- (4-(1- #N  cn,
piperidinyl)phenyl)-3- 2 N
168 ((3-(4-pyrimidinyl)-2- N rO 464 .57 | 465
pyridinyl)amino)benzami o N/Q/
de H
—
. ()
N~ (4~ (1H-imidazol-1- ZN CH,
vl)phenyl) -4-methyl-3- y A ‘
169 | ((3-(4-pyrimidinyl)-2- | KN NN 447.5 | 448
pyridinyl)amino)benzami /@
de o
N,
'
4-methyl-N- (4- (1~ 2N CH,
methylethyl)phenyl)-3- | AN "
170 | ((3- (4-pyrimidinyl)-2- | KN o, 423.52 | 424
pyridinyl)amino)benzami oy
de
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171

1,1-dimethylethyl (28)-
2-(((3-(((4-methyl-3-
({3-(4-pyrimidinyl)-2-

pyridinyl)amino)phenyl)

carbonyl)amino) -5-
(trifluoromethyl)phenyl
) oxy)methyl)-1-
pyrrolidinecarboxylate

o
/‘NT§§
N

07 "NH

0y O~¢ Cts
;*@o’\lz)/ \g%H:

F

648.68

649

172

4-methyl-3-((3-(4-
pyrimidinyl)-2-

pyridinyl)amino)-N-(3-
(((28)-2-

pyrrolidinylmethyl) oxy)

...5_

(trifluoromethyl)phenyl

) benzamide

548.57

549

173

4-methyl-N-(3-((2-(1-

piperidinyl)ethyl) oxy) -
5~

(trifluoromethyl)phenyl

)-3-((3-(4~-
pyrimidinyl)-2-

pyridinyl)amino)benzami

de

576.62

577

174

4-methyl-N-(6-((((28) -
1-methyl-2-
pyrrolidinyl)methyl) oxy
) -2-pyridinyl)-3-((3-
(4-pyrimidinyl)-2-
pyridinyl)amino)benzami
de

495.58

496

175

N-(6-(4-ethyl-1-
piperazinyl)-2-
pyridinyl) -4-methyl-3-
((3- (4-pyrimidinyl) -2~
pyridinyl)amino)benzami
de

494.6

495

176

4-methyl-3-((3-(4-
pyrimidinyl) -2-
pyridinyl)amino)-N-(6-
(1-pyrrolidinylmethyl) -
2-pyridinyl) benzamide

465.56

466
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Structure Name

Structufe

MS
Data

No.

177

4-methyl-N-(3-(4-
morpholinylmethyl)pheny
1)-3-((3-(4-
pyrimidinyl)-2-
pyridinyl)amino)benzami
de

480.57 | 481

178

N- (diphenylmethyl) -4-
methyl-3-((3-(4-
pyrimidinyl)-2-

pyridinyl)amino)benzami
de

471.56 | 472

179

4-methyl-N- (4-
(methyloxy)phenyl)-3-
((3- (4-pyrimidinyl)-2-

pyridinyl)amino)benzami
de

411.46 | 412

180

4-methyl-N-(l-methyl-1-
phenylethyl)-3-((3-(4-
pyrimidinyl)-2-
pyridinyl)amino)benzami
de

423 .52 | 424

181

4-methyl-N-(4- (4-
methyl-1-
piperazinyl)phenyl)-3-
((3-(4-pyrimidinyl)-2-
pyridinyl)amino)benzami
de

479.58 | 480

182

4-methyl-N-(4-
pyridinyl)-3-((3-(4-
pyrimidinyl)-2-
pyridinyl)amino)benzami
de

382.43 | 383
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' Structure
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No.

183

N- (4-

(acetyl (methyl) amino) ph
enyl)-4-methyl-3-((3-
(4-pyrimidinyl) -2-
pyridinyl)amino)benzami
de

452 .52 | 453

184

N- (4-fluoro-3-(4-
morpholinylmethyl)pheny
1)-4-methyl-3-((3-(4-
pyrimidinyl)-2-
pyridinyl)amino)benzami
de

498 .56 | 499

185

N-(4-fluoro-3-
(hydroxymethyl) phenyl) -
4-methyl-3-((3-(4-
pyrimidinyl)-2-
pyridinyl)amino)benzami
de

429.45 | 430

186

4-methyl-N-(6-(1-
piperidinylmethyl) -2-
pyridinyl) -3-((3-(4-
pyrimidinyl)-2-
pyridinyl)amino)benzami
de

479.58 | 480

187

4-methyl-N- (4- (4-
pyridinyloxy)phenyl)-3-
((3-(4~pyrimidinyl)-2-
pyridinyl)amino)benzami
de

474.52 | 475

188

3-((3-(4-pyrimidinyl) -
2-pyridinyl)amino) -N-
(3-
(trifluoromethyl)phenyl
Ybenzamide

435.41 | 436
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Ex. Structure Name Structure MS
No MW Data
—
N-(3-((1- [~
methylethyl) oxy) phenyl) ‘\nTi?
2 - = . * ' _ =N
1g9 | ~37((3-(4 pzy_rlmldlnyl) pE 425.49 | 426
pyridinyl)amino)benzami b
de HC™ 70
O
N- (4-(2-" J L
hydroxyethyl)phenyl) -4- :
190 | methyl-3- (3~ (pyrimidin- o 425.49 | 426
4-yl)pyridin-2- S)
ylamino)benzamide &
Ny
4-chloro-3-(3- L
(pyrimidin-4- :knEi
191 yl)py“len_"(z?,‘_ylammo)" Ao 469.85 | 470
(trifluoromethyl)phenyl F@Lt
)benzamide - d
tN‘WN
4-chloro-N- (3- [ §
chlorophenyl)-3-(3- :h
192 (pyrimidin-4- - 436.3 437
yl)pyridin-2- /Eﬁ
ylamino)benzamide a
O
N- (4-tert-butylphenyl) - /IN
4-chloro-3-(3- N
193 (pyrimidin-4- T 457.96 | 458
vl)pyridin-2-
ylamino)benzamide e en,
O
4-chloro-N- (4- AN
(dimethylamino)phenyl) - SN
194 3-(3-(pyrimidin-4- o7 444,92 | 445
v1)pyridin-2-
ylamino)benzamide He M,
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4-yl)pyridin-2-ylamino)-N-
(3-((S) -pyrrolidin-2-

195 ylmethosxy) -5- o 568.99 | 469

(trifluoromethyl)phenyl)be F or\[ﬁ)

nzamide

4-chloro-3-(3-(pyrimidin- n\é
@
N

4-methyl-N-(3-((((28)- Nﬁ
1-methyl-2- A
pyrrolidinyl)methyl) oxy P

N
) -5- g O
196 | (trifluoromethyl)phenyl E 562.59 | 563

) -3 ( (3= (4- 7
pyrimidinyl)-2-
pyridinyl)amino)benzami

de
N- (3= ((2- B
chloroethyl)oxy) -5~ N on,
(trifluoromethyl)phenyl A MTi? o~C
197 ) -4-methyl-3-((3-(4- x-N 527.93 | 528
) pyrimidinyl)-2- : o Nji:k(F
pyridinyl)amino)benzami : FEk

de
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Method B
Example 198

Synthesis of 3-((3-(5-Fluoro-2- (methylamino) -4-pyrimidinyl) -
2-pyridinyl)amino) -4-methyl-N-(3-(1-
methylethyl)phenyl)benzamide

Step 1. Preparation of 2-chloro-4-(2-chloro-pyridin-3-y1)-
5-fluoro-pyrimidine

To 2,4-dichloro-5-fluoropyrimidine (500 mg, 2.99 mmol), 2-
chloropyridine-3-boronic acid (707 mg, 4.49 mmol), PA (PPhj) 4
(346 mg, 0.30 mmol) was added DME (9.0 mL) and 1 M NaHCO;
(3.0 mL). The mixture was heated overnight in a sealed tube
at 80 °C, cooled to RT, diluted with EtOAc, and washed with
water and saturated Na,CO;. The organic layer was dried
over Na,S04, filtered, concentrated and purified by reverse-
phase HPLC to provide 2-chloro-4- (2-chloro-pyridin-3-yl)-5-
fluoro-pyrimidine. MS m/z = 244, 246 [M]* and [M+271%.

Calc’'d for CoH4C1l,FN;: 244.06.

Step 2. Preparation of [4- (2~chloro-pyridin-3-yl) -5-fluoro-
pyrimidin-2-yl1]-methyl-amine

To 2-chloro-4-(2-chloro-pyridin-3-yl)-5-fluoro-pyrimidine
(178 mg, 0.73 mmol) and methylamine hydrochloride (74 mg,
1.1 mmol) was added K,CO; (202 mg, 1.46 mmol) and DMSO (1.5

mL) . The mixture was heated overnight in a sealed tube at

55 °C. The mixture was cooled to RT, diluted with EtOAc and

‘water, then neutralized with TFA (pH~6-7). The organic

layer was washed several times with water, dried over
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Na,S0,4, filtered and concentrated to yield [4-(2-chloro-
pyridin-3-yl)-5-fluoro-pyrimidin-2-yl]-methyl-amine. MS m/z
= 239 [M+l]+. Calc’'d for C;oHgClFN,: 238.65.

Step 3. Preparation of 3-((3-(5-fluoro-2- (methylamino)-4-
5 pyrimidinyl)-2-pyridinyl)amino)-4-methyl-N-(3-(1-
methylethyl)phenyl)benzamide

[4- (2-Chloro-pyridin-3-yl)-5-fluoro-pyrimidin-2-yl]-methyl-

amine (62 mg, 0.26 mmol), 3-amino-N-(3-isopropyl-phenyl)-4-
10 methyl-benzamide (84 mg, 0.31 mmol), Pd(OAc), (6 mg, 0.03

mmol), rac-BINAP (16 mg, 0.03 mmol) and K,CO; (719 mg, 5.2

mmol) in toluene (3.0 mL) were reacted overnight at 130 °C.
The reaction was diluted with water and extracted with
EtOAc. The organic layer was dried over anhydrous Na;SOy,
15 filter, concentrated and purified by reverse-phase HPLC
(Gilson, acidic mobile phase) vielding the title compdund.
MS m/z = 471 [M+1]*. Calc’d for Cp;HpsFNgO: 470.55.
Example 199

N
Y
N
H
/IN
N
O NH

Synthesis of N-(3-(l-methylethyl)phenyl)-3-((3-(4-
pyrimidinyl) -2-pyridinyl)amino)benzamide

20

To 3-amino-N- (3-isopropyl-phenyl)-4-methyl-benzamide (300
25 mg, 1.2 mmol), 4-(2-chloropyridin-3-yl)pyrimidine (100 mg,
0.52 mmol) and DMSO (0.15 mL) was added NEt;-TFA (0.11 mL).
The resulting slurry was stirred for 22 hours at 90 °C. The
crude material was purified by silica gel chromatography

(40-60% EtOAc/hexanes) to yield the title compound as a
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vellow solid. MS m/z = 410 [M+1]". Calc’d for CisHz3NsO:
409.49.
Ex. Structure Name Structure MS
MW
No Data
4-methyl-3-((3-(2- LN
(methylamino) -4- Eiﬁ H
pyrimidinyl)-2- X ?%
200 | pyridinyl)amino)-N-(3- NS0 452.559 | 453
QAo

methylethyl)phenyl)benz
amide

CH,

201

N- (5-cyclohexyl-2-
(methyloxy)phenyl) -4~
methyl-3-((3-(2-
(methylamino)-4-
pyrimidinyl)-2-
pyridinyl)amino)benzami
de

ch,n\hlrn\
&3
HN S0
H=c'°©\0

522.65 523

202

3-((3-(2-((2-
(diethylamino)ethyl)ami
no) -4-pyrimidinyl) -2-
pyridinyl)amino) -4-
methyl-N-(3-(1-
methylethyl)phenyl)benz
amide

H

<8

CHy

%IMC%
N Hy"CH,
7
X 7&5
© HN' o]
cHy

537.708 | 538

203

N- (5-cyclohexyl-2-
(methyloxy)phenyl) -4~
methyl-3-((2"'-
(methylamino)-3,4"'-
bipyridin-2-
v1l)amino) benzamide

H;c,n : N )
&3
NS0
c@@\o

Hy

521.661 | 522

204

N- (5-cyclohexyl-2-
(methyloxy)phenyl) -4-
methyl-3-((3-(6-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl)amino)benzami
de

ch’“%
N Hy

HN" "0
H)c.o

P

522.65 523
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Method C
Example 205

NN\ 4

Synthesis of 4-Chloro-N-(4-methyl-3-((3-(4-pyrimidinyl)-2-
pyridinyl)amino)phenyl)benzenesul fonamide

To a solution of 4-methyl-N°-(3-pyrimidin-4-yl-pyridin-2-
vl)-benzene-1,3-diamine (40 mg, 0.14 mmol) in CH,Cl, (2.5
mlL) was added pyridine (0.012 mL, 0.14 mmol) and 4-
chlorobenzenesulfonyl chloride (30 mg, 0.14 mmol). The
mixture was stirred overnight at RT, concentrated and
purified by flash chromatography (0 — 50% EtOAc/n-Hexanes)
to yield 4-chloro-N- (4-methyl-3-((3-(4-pyrimidinyl)-2-
pyridinyl)amino)phenyl)benzenesulfonamide. MS m/z = 452
[M+1]*. Calc’d for CyH;sClNs0,S: 451.94. ’
Example 206

H ; >
N
)N
HN o H
//—N\ =N
N\ Y/
Synthesis of N-(4-Methyl-3-((3-(4-pyrimidinyl)-2-
pyridinyl)amino)phenyl) -N’-phenylurea

To a solution of 4-methyl-N°-(3-pyrimidin-4-yl-pyridin-2-
yl)—benzene—1,3fdiamine (30 mg, 0.11 mmol) in toluene (2.0
ml) was added phenyl isocyanate (0.012 mL, 0.11 mmol). The
mixture was stirred overnight at RT. The resulting solid
was filtered, washed with toluene and dried to yield N-(4-
methyl-3-( (3-(4-pyrimidinyl)-2-pyridinyl)amino)phenyl)-N'-
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phenylurea. MS m/z = 397 [M+1]*. Calc’d for C,y3H;oNgzO:
396.46.
Ex. Structure Name Structure M MS
No Data
N\
N- (4-methyl-3- ((3-(4- )
pyrimidinyl)-2- R s
. N . Z
207 | PYridinyllaminophenyl) | (] © e 485.49 | 486
(trifluoromethyl)benzen Hgﬁb Fi
esulfonamide
"
2,3-dichloro-N- (4- I/NH H,
methyl-3-( (3~ (4~ 2 N
208 pyrimidinyl)-2- N 486.38 | 486
pyridinyl)amino)phenyl) PWBJ;:LG
benzenesul fonamide 0" g
N
N- (4-methyl-3-((3-(4- !
pyrimidinyl)-2- iy Hs e e
pyridinyl)amino)phenyl) 7
209 -3 5- N 553.49 554
bis (trifluoromethyl)ben Htub Fi
zenesul fonamide
N
o
N- (4-methyl-3~( (3- (4~ H fy
210 pyrimidinyl)-2- Q! 417.49 | 418
pyridinyl)amino)phenyl) S J:j )
benzenesul fonamide Htﬁb
N
o
N- (4-methyl-3-( (3- (4~ nooe
211 pyrimidinyl)-2- g @ 381.44 | 382
pyridinyl)amino)phenyl) HMTI:j )
benzamide I
N,
N- (4-methyl-3-( (3= (4- ! )
pyrimidinyl)-2- J H ’
{34 i ]
212 pyrldmyll)q?m:;go)phenyl) % I 464.45 | 465
TN TAYT HN
(trifluoromethyl)phenyl E’ Fr
yurea
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Ex. Structure Name Structure MS
MW
No. Data

N,
N- (2-fluoro-3- @
(trifluoromethyl)phenyl ) Iy "
—_ L — -_S- - I
513 | )7N'-(4-methyl-3 ((3 N - 482.44 | 483
(4-pyrimidinyl)-2- HMTHTij/k
F
o}

pyridinyl)amino)phenyl)
urea

F

N,
N- (2-fluoro-5- G
(trifluoromethyl)phenyl A ﬁé
)-N'- (4-methyl-3-((3- SN "
(4-pyrimidinyl)-2- "y

482 .44 483
pyridinyl)amino)phenyl) e
e

urea

214

Method D
Example 215

N O/

Synthesis of 3,4—Dichloro-N—(4~methy1—3—((3—(4—pyrimidinyl)—
2—pyridinyl)amino)phenyl)benzamide

Step 1. Preparation of N—(3—amino—4-methyl—phenyl)—3,4—

10 dichloro-benzamide

To 3,4-dichlorobenzoic acid (200 mg, 1.05 mmol), 2,4-
diaminotoluene (513 mg, 4.20 mmol), and EDC (403 mg, 2.10
mmol) was added CH,Cl; (40 mL). The mixture was stirred
overnight at RT, concentrated, diluted with EtOAc and
extracted with water. The organic layer was dried over
Na,804, filtered, concentrated, and purified by flash
chromatography (n-Hexanes — 50% EtOAc/n-Hexanes) yielding
N—(3—amino—4-methyl—pheny1)—3,4—dichloro—benzamide. MS m/z
= 295, 297 [M]* and [M+2]*. Calc’d for CisHi2CLloNyO: 295.17.

20 Step 2. Preparation of 3,4-dichloro-N- (4-methyl-3-((3-(4-

pyrimidinyl)—2—pyridinyl)amino)phenyl)benzamide
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4—(2—Chloro—pyridin—3~yl)-pyrimidine (60 mg, 0.30 mmol), N-
(3—amino—4-methyl—phenyl)—3,4—dichloro—benzamide (107 mg,
0.36 mmol), Pd(OAc); (4 mg, 0.012 mmol), rac-BINAP (8 mg,
0.012 mmol) and K,COs (829 mg, 6.0 mmol) in toluene (3.0 ml)
were reacted overnight at 130 °C. The reaction was diluted
with water and extracted with EtOAc. The organic layer was
dried over anhydrous Na;SOg, filter, concentrated and
purified by reverse-phase HPLC (Gilson, acidié mobile phase)
yielding the title compound. NS m/z = 450, 452 [M]* and
[M+2]*. Calc’d for CpsHisCloNsO: 450.33.

Ex. Structure Name Structure MS
MW
No. Data
N\
N- (4-methyl-3-((3- (4~ !
pyrimidinyl)-2- N Hs
» ' . -
216 pyrldlnyl)f?fno)Phenyl) S j([:1w< 449.43 | 450
(trifluoromethyl)benzam HNO F:
+ ide
N
: [
2,3-dichloro-N- (4- N con
methyl-3-((3-(4- 2 N
217 pyrimidinyl)-2- N 450.33 450
pyridinyl)amino)phenyl) *NWJ::LG
benzamide o ¢

3-methyl-N- (4-methyl-3- 'H§?:L lH%?:L
((3- (4-pyrimidinyl)-2- | ¢ e "

) I
218 pyridinyl)amino)phenyl) . é% 401.51 | 402
cyclohexanecarboxamide . -
N
l-ethyl-3-methyl-N-(4- LA
methyl-3-((3-(4- P §
pyrimidinyl)-2- N &
219 pyridinyl)amino)phenyl) HN 'JN 413.48 ) 414
-1H-pyrazole-5- 0

carboxamide
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Ex. Structure Name Structure MS
MW
No. Data
"
3,5-dichloro-N- (4- o CH,
methyl-3-( (3- (4- P .
220 pyrimidinyl)-2- <N 450.33 450
pyridinyl)amino)phenyl) HN a
benzamide 0
Method E

Example 221

F
F'g.

Synthesis of N-(2-fluoro-5-((3-(4-pyrimidinyl)-2-

pyridinyl) amino)phenyl) -3- (trifluoromethyl)benzamide

Step 1.

Preparation of N-(4-fluoro-3-nitrophenyl)-3-

10

(pyrimidin-4-vl1)pyridin-2-amine

4-(2-Chloro-pyridin-3-yl)-pyrimidine (60 mg,

fluoro-3-nitrobenzenamine

0.012 mmol),

ng,

15

ng,

rac-BINAP

(56 mg,
(8 mg,

0.30 mmol),
0.36 mmol), Pd(OAc), (4

0.012 mmol) and K,CO;

4-

(829

6.0 mmol) in toluene (3.0 ml) were reacted overnight at

130 °C. The reaction was diluted with water and extracted

with EtOAc. The organic layer was dried over anhydrous

NaZSO,; 7

filter, concentrated and purified by silica gel

chromatography (0-100% EtOAc/hexanes) yielding the title

20
Step 2.

compound. MS m/z =

312 [M+1]+. Calc’d for C15H10FN502! 311.28.

Preparation of 4-fluoro-N'- (3- (pyrimidin-4-

v1)pyridin-2-vyl)benzene-1,3-diamine
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N- (4-fluoro-3-nitrophenyl) -3- (pyrimidin-4-yl)pyridin-2-amine
(62 mg, 0.20 mmol) was dissolved in THF (6 mL) and treated
with Pd/C (5% Pd, 102 mg). The atmosphere was purged with

5 hydrogen and the reaction was stirred under a balloon of H;
for 2.5 days at RT. The mixture was filtered through a pad
of Celite, concentrated and purified by silica gel
chromatograpy (0-100% EtOAc/hexanes) to yield the title
compound as a bright yvellow solid. MS m/z = 282 [M+1]".

10 Calc’d for Cy;5H.3FNs: 281.30.

Step 3. Preparation of N-(2-fluoro-5-((3-(4-pyrimidinyl)-2-
pyridinyl) amino)phenyl) -3~ (trifluoromethyl)benzamide

To 4-fluoro-N'-(3- (pyrimidin-4-yl)pyridin-2-yl)benzene-1,3-
15 diamine (25 mg, 0.089 mmol) in CHyCl, (1.5 mL) was added 3-
(trifluoromethyl)benzoyl chloride (21 mg, 0.098 mmol). The
mixture was stirred overnight at RT. The crude material was
purified by preparative TLC (100% EtOAc), which yielded the
title compound as a yellow solid. MS m/z = 454 [M+1]".
20 Calc’d for Cu3HisFuNs: 453.40.

Ex. Structure Name Structure MS
MW
No. Data
. B
3-(trifluoromethyl)-N- A
(2,4, 6-trimethyl-3- (3- i‘NnJéL
222 (pyrimidin-4- o 477.49
v1)pyridin-2- ’
ylamino)phenyl)benzamid )
e F
. o
N-(2,4-dimethyl-3-(3- NN ",
(pyrimidin-4- /.%:]é
v1)pyridin-2- > o
223 ylamino)phenyl) -3- 463.46 | 464
(trifluoromethyl)benzam ;
' ide -
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Ex. Structure Name Structure M MS
No. Data
"
3-chloro-N- (2,4~ R,
dimethyl-3-(3- AN ﬂﬁ:
224 ﬁ-‘;’gﬁgﬁ:g: g 429.91 | 430
ylamino)phenyl)benzamid JES
[}
e
lﬁ« LCH,
3-chloro-N- (4-methoxy- P
3 (3- (pyrimidin-4- ¢! @
225 v1)pyridin-2- ) 431.88 432
ylamino)phenyl)benzamid égl
e cl
Method F

Example 226

N
)
=N
H;
/IN
N
N
O K

N

o~ AN

Q.

J

-~

Synthesis of 4—methyl—N—(3—(2—(4—methy1piperazin—l—

yl)ethoxy)—5—(trifluoromethyl)phenyl)—3—(3—(pyrimidin—4—

v1)pyridin-2-ylamino) benzamide

A mixture of N-(3-(2-chloroethoxy)-5-

(trifluoromethyl)phenyl)—4—methyl—3—(3—(pyrimidin—4—

yl)pyridin—z—ylamino)benzamide (200 mg, 0.38 mmol), 1-

methylpiperazine (76 mg, 0.76 mmol) and sodium iodide

(catalytic amount) in DMF (5 ml) was heated at 100 °C for 20

hr. After cooling to RT, water (50 ml) was added and the

mixture was extracted with EtOAc (3x50 ml). The combined

organic layer was washed with brine (3x50 ml) and dried over

Na,S0,. The solvent was removed in vacuo and the product was

purified by flash column chromatography eluting with
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MeOH (NH3) /DCM (1 to 5%) to afford the title compound as a

light

C31H32F3N70;

yellow solid. MS m/z =
591.6.

592 [M+1]*. Calc’d for

Ex.
No.

Structure Name

Structure

MS
Data

227

4-methyl-N-(3-(2-
morpholinoethoxy) -5~
(trifluoromethyl)phenyl
) -3-(3- (pyrimidin-4-
yl)pyridin-2-
ylamino)benzamide

578.59 | 579

228

N-(3-(2-(2-

( (isopropylamino)methyl
Yypyrrolidin-1-
v1l)ethoxy)-5-

(trifluoromethyl)phenyl

) -4-methyl-3-(3-
(pyrimidin-4-
yv1l)pyridin-2-

ylamino)benzamide

633.72 | 634

229

N-(3-(2-((8)-2-
(hydroxymethyl)pyrrolid
in-1-y1)ethoxy)-5-
(trifluoromethyl)phenyl
) —4-methyl-3-(3-
(pyrimidin-4-
yv1l)pyridin-2-
ylamino) benzamide

592.62 | 593

230

tert-butyl 4-(2-(3-(4-
methyl-3-(3- (pyrimidin-
4-y1)pyridin-2-
ylamino)benzamido) -5~
(trifluoromethyl)phenox
y)ethyl)piperazine-1-
carboxylate

677.72 | 678

231

4-methyl-N-(3-(2-
(piperazin-1-
v1l)ethoxy) -5-
(trifluoromethyl)phenyl
)-3-(3-(pyrimidin-4-
yvl)pyridin-2-
ylamino)benzamide

577.61 | 578
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Method G
Example 232

N
9
2
h CFs
o~
~-N
(@) NH

CF,

5 Synthesis of 3-(3-(pyrimidin-4-yl)pyridin-2-ylamino)-4-
(trifluoromethyl)-N- (3~ (trifluoromethyl)phenyl)benzamide
Step 1. Preparation of ethyl 3-nitro-4-
(trifluoromethyl)benzoate

10 3-Nitro-4- (trifluoromethyl)benzoic acid (10 g, 43 mmol) was
taken up in 100 ml of ethanol and sulfuric acid (11 ml) was
added to the mixture. The reaction was heated to reflux for
12 hours. The volatiles were removed in vacuo. The residue
obtained was diluted with ethyl acetate and water. The

15 layers were separated and the organic layer was washed with
an aqueous solution of saturated sodium bicarbonate, water
and brine. The organic layer was then dried with sodium
sulfate and the volatiles removed in vacuo to give ethyl 3-
nitro-4-(trifluoromethyl)benzoate a clear yellow oil.

20 Step 2. Preparation of ethyl 3-amino-4-
(trifluoromethyl)benzoate

Ethyl 3-nitro-4- (trifluoromethyl)benzoate (11.58g, 44 mmol)
was taken up in EtOH (150 ml) and vacuum purged. Then,

25 under a nitrogen atmosphere, P4d/C (1.15 g) was added. The
mixture was stirred at RT overnight under a hydrogen
atmosphere using a balloon. The reaction was filtered
through a pad of celite and the filtrate reduced under
reduced pressure to give ethyl 3-amino-4-

30 (trifluoromethyl)benzoate a white solid.
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Step 3. Preparation of ethyl 3-(3-(pyrimidin-4-yl)pyridin-
2~ylamino) ~4- (trifluoromethyl)benzoate

4-(2-Chloropyridin-3-yl)pyrimidine (1.5 g, 7.8 mmol), ethyl
3-amino-4- (trifluoromethyl)benzoate (2.0 g, 8.6 mmol),
Sodium tert-butoxide (1.1 g, 12 mmol), rac-2,2'-

Bis (diphenylphosphino)~1,1'-binaphthyl (0.49 g, 0.78 mmol)
were all mixed together in toluene (25ml) and degassed under
vacuum. Nitrogen was bubbled into the reaction for 5
minutes and then Palladium (II) acetate (0.088 g, 0.39 mmol)
was added. The mixture was heated to 80 °C and stirred
overnight. The reaction was diluted with ethyl acetate and
washed with an aqueous saturated solution of sodium
bicarbonate, water and brine. The organic layer was then
dried with sodium sulfate and purified by column
chromatography on silica gel using a gradient 5 to 40 %
ethyl acetate in hexanes to afford ethyl 3-(3-(pyrimidin-4-
v1)pyridin-2-ylamino)-4- (trifluoromethyl)benzoate as a brown
solid. MS m/z = 389 [M+1l]*. Calc’d for CioH;sF3N,0,: 388.11.

Step 4. Preparation of 3-(3-(pyrimidin-4-v1) pyridin-2-
ylamino) -4- (trifluoromethyl) benzoic acid

Ethyl 3-(3-(pyrimidin-4-y1)pyridin-2-ylamino)-4-
(trifluoromethyl)benzoate (2.50g, 6 mmol) was suspended in
EtOH (30 ml) and treated with 5N Sodium hydroxide (4 ml).
The mixture was stirred at reflux overnight. The reaction
was cooled down and the volatiles removed in vacuo. The
residue was washed with diluted acetic acid (10:1 water:
acetic acid) and then washed with water, to give 3-(3-
(pyrimidin-4-y1) pyridin-2-ylamino)-4- (trifluoromethyl)
benzoic acid as a yvellow solid, after drying in a vacuum
oven at 60 °C overnight. MS m/z = 361 [M+1]*. Calc’d for
Cy17H11F3NyO,: 360.08.

Step 5. Preparation of 3-(3-(pyrimidin-4-yl1)pyridin-2-
yvlamino) -4- (trifluoromethyl) -N- (3-
(trifluoromethyl)phenyl)benzamide
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3-(3-(Pyrimidin-4-yl)pyridin-2-ylamino) -4-
(trifluoromethyl)benzoic acid (0.13 g, 0.36 mmol), 3-
(trifluoromethyl)benzenamine (0.070 g, 0.43 mmol), TBTU
(0.14 g, 0.43 mmol), DIPEA (0.13 ml, 0.72 mmol) were all

5 mixed together in a 25 ml flask containing 3 ml of DMF. The
mixture'was stirred together at room temperatur for 16
hours. The reaction was then diluted with an agueous
saturated solution of sodium bicarbonate and extracted with
DCM. The organic layer was washed (2x) with an aqueous

10 saturated solution of sodium bicarbonate, then with water
and then brine. The organic layer was then dried with
sodium sulfate and the purified by column chromatography on
silica gel using a gradient of 30 to 80 % EtOAc in hexanes
to give 3-(3- (pyrimidin-4-yl)pyridin-2-ylamino) -4-

15 (trifluoromethyl)-N- (3- (trifluoromethyl)phenyl)benzamide as
an off-white solid. MS m/z = 504 [M+1]*. Calc’d for
C4HysFeNsO:  503.12.

Ex. Structure Name Structure MS

No. MW Data
3- (3~ (pyrimidin-4- ™
v1)pyridin-2-ylamino) - AHF &
N-(3-((S) -pyrrolidin-2- CY
ylmethoxy) -5- P
233 (trifluoromethyl)phenyl ﬁﬂil i 602.54 603
) -4- >0
(trifluoromethyl)benzam
ide
"
N- (3-chlorophenyl) -3- (S A
(3-(pyrimidin-4- /|“T§§
: ) - 2 - N
234 yl)pyrldmﬁ ylamino) e 469.85 | 471

{(trifluoromethyl)benzam

] cl
ide




WO 2005/113494 PCT/US2005/016346
A-909 - 180 -
Ex. Structure Name Structure MW MS
No. Data
N\
N- (3~isopropylphenyl) - ')NNF £
3-(3-(pyrimidin-4- Y ~§
235 Yl)pyrldmﬁ‘ylammo) - Ao 477.49 | 478
(trifluoromethyl)benzam ©\c(°”=
ide "
N\
N- (4-tert-butylphenyl) - (A " et
3-(3-({pyrimidin-4- Q! @
236 yl)py”dlnﬁ"ylammo) ) o 491.51 | 492
(trifluoromethyl)benzam c@
ide o
N_ (3_ IN/\\'!I F. F
(dimethylamino)phenyl) - J N LT
3-(3- (pyrimidin-4- N
237 | vl)pyridin-2-ylamino) - 0P H 478.48 479
4- CH,
(trifluoromethyl)benzam L,
ide
N- (3-tert-butyl-1- (N .,
methyl-1H-pyrazol-5- %N ¢
y1)-3-(3- (pyrimidin-4- S
238 | yl)pyridin-2-ylamino)- s N 495.51 | 496
4- Ni
(trifluoromethyl)benzam Hed o
ide
N-(2,3-dihydro-1H- (N .
inden-5-y1)-3-(3- %(n ¥
(pyrimidin-4- N
239 | yl)pyridin-2-ylamino)- o M 475.47 476
: 3
(trifluoromethyl)benzam
ide
"
N- (3-methoxyphenyl) -3~ L .
(3- (pyrimidin-4- 2 “@
: 2 [y P N - N
240 yl)pyrldlnéﬁ ylamino) be 465.43 | 466
(trifluoromethyl)benzam @ on
ide ©
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Ex. Structure Name Structure MS
MW

No. Data

041 v1)pyridin-2-ylamino) - 493 .49 494

N\
N- (3-isopropoxyphenyl) - )« A
3- (3- (pyrimidin-4- A N@
L
07 "NH

4_
(trifluoromethyl)benzam osz
ide )
Method H
Example 242
Foy ¢
N
O
O
=N
7\
O
0\
HN

\

Synthesgis of N—((1R)—1~Cyclohexylethyl)—2—f1uoro—5—((3—(2—
(methylamino)—4—pyrimidinyl)—2—pyridinyl)oxy)benzamide

To a solution of 2-fluoro-5-[3-(2-methylamino-pyrimidin-4-
y1l) -pyridin-2-yloxy]-benzoyl chloride hydrochloride (86 mg,
0.22 mmol) in THF (2.0 mL) was added (R) -1-cyclohexyl-
ethylamine (0.029 mL, 0.20 mmol). The mixture was stirred
overnight at RT, quenched with excess NEts, concentrated and
purified by preparative TLC (100% EtOAc) to yield N-((1R)-1-
cyclohexylethyl)—2—fluoro—5—((3—(2—(methylamino)-4—
pyrimidinyl)—2—pyridinyl)oxyfbenzamide. MS m/z = 450

[M+1]*. Calc’d for CpsHzgFNsO,: 449.53.
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No. Data
N
4-methyl-3-( (3~ (4- POV
pyrimidinyl)-2- M
243 pyridinyl)oxy) -N-(3- ) 450.42 | 473
(trifluoromethyl)phenyl F;/@
) benzamide ¢
NS
4-methyl-3- ((3- (4- 2 ..
pyrimidinyl)-2- ~°
4 1 N — - N
244 pyrldmyll) Ozxyz)_ N-((18) X 390.48 | 391
trimethylpropyl)benzami ‘:j;ﬁ%
de
NS
4-methyl-3-((3- (4- 2.
pyrimidinyl)-2- O
4 1 N — - N
245 pyrldmyll) leg)_ N-((1R) X 390.48 | 391
trimethylpropyl)benzami "iﬁ"cw
de
>
N-(3- (dimethylamino) - ] *
2,2-dimethylpropyl) -4~ S ,
246 methyl-3-((3-(4- weH o 419.53 420
pyrimidinyl)-2- H);‘{cﬁ)
pyridinyl) oxy)benzamide b,
N\
N-(3-(1,1- J .
dimethylethyl)-1- ° MO o,
phenyl-1H-pyrazol-5- N J\/\Z("W
247 | 1) 4 methylo3- ((3- (4- A 504.59 | 505
pyrimidinyl)-2- @
pyridinyl) oxy)benzamide
e
N- (5-cyclohexyl-2- T L
(methyloxy)phenyl) -4- N
248 methyl-3-((3-(4- e 494 .59 | 495
pyrimidinyl)-2- Mo ﬁj\o ”
pyridinyl) oxy)benzamide
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MS
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N-(5-(1,1-
dimethylethyl)-2-
(methyloxy)phenyl) -4-
methyl-3-((3-(4-
pyrimidinyl) -2~
pyridinyl) oxy)benzamide

249

468.

55

469

N-(2-chloro-5-
(trifluoromethyl)phenyl
250 y-4-methyl-3-((3-(4-

pyrimidinyl)-2-
pyridinyl) oxy)benzamide

484.

86

485

4-methyl-3-((3- (4~
pyrimidinyl)-2-
pyridinyl) oxy) -N- (2~ (1-
pyrrolidinyl) -5-
(trifluoromethyl)phenyl
Ybenzamide

251

519.

52

542

4-methyl-N-(2-
(methylsulfanyl)-5-
(trifluoromethyl)phenyl
) -3-((3-(4-
pyrimidinyl)-2-
pyridinyl) oxy)benzamide

252

496.

51

497

4-methyl-N-(2-(1-
piperidinyl)-5-
(trifluoromethyl)phenyl
)=3-((3-(4-
pyrimidinyl) -2-
pyridinyl) oxy)benzamide

253

533.

55

534

N- (2-bromo-5-
(trifluoromethyl)phenyl
254 ) =4-methyl-3-((3-(4-

pyrimidinyl)-2-
pyridinyl) oxy)benzamide

529.

31

529
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Ex. Structure Name Structure M MS
No. Data
»
N A CH,
N-{(2,5-dichlorophenyl) - °
4-methyl-3-((3-(4- AN
255 pyrimidinyl) -2- ] o 451.31 451
pyridinyl) oxy)benzamide @\m
Ny
4-methyl-N-(2-(4- 'Jr,/ M
morpholinyl)-5- < h°
(trifluoromethyl)phenyl
256 ) —3— ((3- (4- ?\’)NHN o 535.52 536
pyrimidinyl) -2- o'
pyridinyl) oxy)benzamide g
|N\
4-methyl-N- (4- N// o
(methyloxy)-1,1"'- N
257 biphenyl-3-yl)-3-((3- e 488.55 489
(4-pyrimidinyl) -2- M
pyridinyl) oxy)benzamide O
C
methyl 4- (methyloxy)-3- 1.
(((4-methyl-3-((3-(4- N
258 pyrimidinyl)-2- e 470.48 | 471
pyridinyl) oxy)phenyl)ca He” ©Y°‘°H
rbonyl)amino) benzoate o
»
N-(2,5- 5
bis (methyloxy)phenyl) - : 1§ f}\?
259 4d-methyl-3-((3-(4- o 442 .47 443
pyrimidinyl)-2- mc—k@\
pyridinyl) oxy)benzamide oSt
5
N A# H,
4-methyl-N- (2-methyl-5- ~°
(methyloxy)phenyl) -3- SN
260 | 3. (iopyrimidinyl)-2- L 426.47 | 427
pyridinyl) oxy)benzamide \@Ucm
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261

N-(1,1'-biphenyl-3-yl)-
d-methyl-3-((3-(4-
pyrimidinyl) -2-
pyridinyl) oxy)benzamide

&5

O

O

458.

52

459

262

4-methyl-3-((3-(2~
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy) -N- (3~
(trifluoromethyl)phenyl
)benzamide

\

cg@

479.

46

480

263

4-methyl-N- (2~
(methyloxy) ~-5-
(trifluoromethyl)phenyl
)=3-((3-(4-
pyrimidinyl)-2-
pyridinyl) oxy)benzamide

=\
Q—(\_,,z

5,
X

480.

44

481

264

N- (5-cyclohexyl-2-
(methyloxy)phenyl) -4-
methyl-3-((3-(2-
(methylamino)-4-
pyrimidinyl) -2-
pyridinyl) oxy)benzamide

@
M“E?/FE
-3

523.

63

524

265

4-methyl-3-((3-(2-
(methylamino) -4~
pyrimidinyl)-2-
pyridinyl) oxy) -N- (4-
(methyloxy)-1,1'~
biphenyl-3-yl)benzamide

e

N" "0

he °

=

&

517.

59

518

266

d-methyl-3-((3-(2-
(methylamino) -4~
pyrimidinyl)-2-
pyridinyl)oxy) -N-(2-(1-
piperidinyl)-5-
(trifluoromethyl)phenyl
Ybenzamide

7 N\
z—

@

Fr-'

Z

562.

59

563
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No. Data
4-methyl-3-((3-(2- HJC,H\II,N\
(methylamino) -4- OO
pyrimidinyl)-2- 4 @
pyridinyl)oxy)-N-(3- o
267 |  ((((2R)-l-methyl-2- el 592.62 | 593
pyrrolidinyl)methyl) oxy Ny F
)-5-
(trifluoromethyl)phenyl
) benzamide
¢
4-methyl-N- (2-methyl-5- T I
(trifluoromethyl)phenyl !
268 y=-3~-((3-(4- "o 464 .44 465
pyrimidinyl)-2- " .
pyridinyl)oxy)benzamide P
»
4-methyl-N- (2-methyl-5- 1.t
(1-methylethyl)phenyl) - ¢! @
269 3-((3-(4-pyrimidinyl) - o 0 438.53 439
. o ! @\(CH:
pyridinyl)oxy)benzamide cH,
N-(3-(1,1- et
dimethylethyl)-1- "// W
phenyl-1H-pyrazol-5- N @
270 v1l)-4-methyl-3-((3-(2- QHN o 533.63 534
(methylamino) -4- NN:\Z’
pyrimidinyl)-2- mgd o
pyridinyl)oxy)benzamide
5
No# oH,
3-methyl-N- (4-(1- ~°
methylethyl)phenyl) -4- N 0
271 | 5 (4-pyrimidinyl)-2- Y@,ﬂ. 424.5 | 425
pyridinyl)oxy)benzamide Ho I
C
HJ
3-methyl-N-(3- (1~ ~°
methylethyl)phenyl) -4- SN 0
272 ( (3- (4-pyrimidinyl)-2- NH 424.5 425
pyridinyl)oxy) benzamide ho o
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4-methyl-N- (2-methyl-
3,5-
bis (trifluoromethyl)phe
nyl)-3-((3-(4-
pyrimidinyl)-2-
pyridinyl) oxy)benzamide

273

532.

44

533

4-methyl-3-((3-(2-

. (methylamino)-4-
pyrimidinyl)-2-
pyridinyl) oxy) -N-(2-
(methyloxy)phenyl)benza
mide

274

441.

49

442

N-(1,3-diphenyl-1H-
pyrazol-5-yl)-4-methyl-
275 | 3-((3-(4-pyrimidinyl) -

2 -
pyridinyl) oxy)benzamide

524.

58

525

4-methyl-3-((3-(2-
(methylamino) -4~
pyrimidinyl) -2-

276 | pyridinyl)oxy)-N-(2-(4-
morpholinyl)-5-
(trifluoromethyl)phenyl
Ybenzamide

564.

57

565

4-methyl-3-((3-(2-
(methylamino) -4-
277 pyrimidinyl)-2-
pyridinyl)oxy) -N-( (1R) -
1-phenylethyl)benzamide

439.

52

440

4-methyl-3-((3-(2-
(methylamino) -4-
278 pyrimidinyl)-2-
pyridinyl)oxy)-N-((1S) -
1l-phenylethyl)benzamide

439.

52

440
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279

4-methyl-3-((3-(2-
(methylamino) -4-
pyrimidinyl) -2-

pyridinyl) oxy) -N-
phenylbenzamide

i

e NS
N A c
/Io
N

o

411

.46

412

280

4-methyl-3-((3-(2-
(methylamino) -4-
pyrimidinyl) -2-
pyridinyl)oxy) -N- (4-(1-
methylethyl)phenyl)benz
amide

453.

54

454

281

4-methyl-3-((3-(2-
(methylamino) -4-
pyrimidinyl) -2~
pyridinyl) oxy) -N-(2-
methyl-3-
(trifluoromethyl)phenyl
)benzamide

493.

49

494

282

4-methyl-3-((3-(2-
(methylamino) -4-
pyrimidinyl) -2-
pyridinyl) oxy) -N-(3-
( (phenylmethyl) oxy) phen
yvl)benzamide

517.

59

518

283

4-methyl-3-((3-(2-
(methylamino) -4-
pyrimidinyl) -2-
pyridinyl) oxy) -N-
propylbenzamide

377.

45

378

284

N- (2-hydroxyethyl) -4~
methyl-3-((3-(2-
(methylamino) -4-
pyrimidinyl) -2-

pyridinyl) oxy)benzamide

379.

42

380
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285

3-((3-(2-((2-
(diethylamino) ethyl)ami
no) -4-pyrimidinyl) -2-
pyridinyl) oxy) -4-
methyl-N-(3-(1-
methylethyl)phenyl)benz
amide

AJNH%

H,C o Hy

G
HN" 0
Qe

CHy

538.69

539

286

4-methyl-3-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy) -N-(3-
(phenylmethyl)phenyl)be
nzamide

Y
e
Z O.
g 7&5
HN (o]

501.59

502

287

N- (5-cyclohexyl-2-
(methyloxy)phenyl) -3-
((3-(2-((2-
(diethylamino) ethyl)ami
no) -4-pyrimidinyl) -2-
pyridinyl)oxy) -4~
methylbenzamide

HC Hy
N
HN™ ~O
wﬂTtL()

608.78

609

288

4-methyl-3-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl)oxy) -N-( (3~
(trifluoromethyl)phenyl
Yymethyl)benzamide

Hong
oI
=

N
07 "NH

493.49

494

289

4-methyl-3-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy) -N-
(2,2,3,3,3-
pentafluoropropyl)benza
mide

H,C‘nm/

N,

N,
'S
Z
H,
/lo
N
i N
£
FF

467 .4

468

290

N-(2,2,3,3,4,4,4-
heptafluorobutyl) -4-
methyl-3-((3-(2-
(methylamino) ~4-
pyrimidinyl)-2-
pyridinyl)oxy)benzamide

Hon
R
Hy
/10
N

0 NH F
Fr

F
FF F

517.4

518
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291

N-((1lS)-1-
cyclohexylethyl) -4-
methyl-3-((3-(2-
(methylamino)-4-
pyrimidinyl)-2-
pyridinyl)oxy)benzamide

445.56

446

292

N-((1R)-1-
cyclohexylethyl) -4-
methyl-3-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)benzamide

445.56

446

293

N-(5-(1,1-
dimethylethyl)-2-
(methyloxy)phenyl) -4~
methyl-3-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)benzamide

497.6

.498

294

3-((3-(2~((2-
(diethylamino) ethyl)ami
no) -4-pyrimidinyl) -2-
pyridinyl)oxy) -4-
methyl-N- (2-(4-
morpholinyl)-5-
(trifluoromethyl)phenyl
) benzamide

649.71

650

295

N-(5-(1,1-
dimethylpropyl) -2-
(methyloxy)phenyl) -4-
methyl-3-((3-(2-
(methylamino) -4~
pyrimidinyl)-2-
pyridinyl)oxy)benzamide

511.62

512

296

N-butyl-4-methyl-3-((3-
(2~ (methylamino) -4~
pyrimidinyl)-2-
pyridinyl) oxy)benzamide

391.47

392
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297

4-methyl-3-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy) -N-
pentylbenzamide

NS

NS ",

/Io

N E?
o r{

cH

neye

405.5

406

298

3-((3-(2-{methylamino) -
4-pyrimidinyl) -2-
pyridinyl)oxy) -N-
phenylbenzamide

397.

44

398

299

3-((3-(2- (methylamino) -
4d-pyrimidinyl)-2-
pyridinyl) oxy) -N- (3-
(trifluoromethyl)phenyl
Ybenzamide

465.

43

466

300

3-((3-(2-(methylamino) -
4d-pyrimidinyl) -2-
pyridinyl)oxy) -N-(2-(1-
piperidinyl)-5-
(trifluoromethyl) phenyl
Ybenzamide

548.

57

549

301

N- (5-cyclohexyl-2-
(methyloxy)phenyl) -3-
((3-(2- (methylamino)-4-
pyrimidinyl)-2-
pyridinyl)oxy)benzamide

509.

61

510

302

3-((3-(2- (methylamino) -
4-pyrimidinyl)-2-
pyridinyl)oxy) -N- (3~
((((28)-1l-methyl-2-
pyrrolidinyl)methyl)oxy
)-5-
(trifluoromethyl)phenyl
Ybenzamide

578.

59

579
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. HJC,N\“,N\
3-((3-(2- (methylamino) - 7
4-pyrimidinyl)-2- égoj?
303 pyridinyl) oxy) -N- (2- oo 427.46 | 428
(methyloxy)phenyl)benza I_‘:c.o\@
mide
H,c'n\hl(N/\
3-((3-(2- (methylamino) - éo
4-pyrimidinyl)-2- N @
304 | pyridinyl)oxy)-N- (4-(1- o 439.52 | 440
methylethyl)phenyl) benz
amide ne an,
Hon
3-((3-(2- (methylamino) - LD
4-pyrimidinyl)-2- 2
305 | Pyridinyl)oxy)-N-(2- \N:?o 479.46 | 480
methyl-3- oH,
(trifluoromethyl)phenyl Ej;ﬁ
) benzamide i
H:c,n\",N\
4-chloro-3-((3-(2- M
(methylamino) -4- é{(oj{?
306 pyrimidinyl)-2- o 431.88 | 432
pyridinyl) oxy) -N-
phenylbenzamide
Hon
4-chloro-3-((3-(2- i I
(methylamino) -4- N 0\@
pyrimidinyl)-2- e
307 pyridinyl) oxy) -N- (3- %:( 499.88 | 500
(trifluoromethyl)phenyl o
Y benzamide :
4-chloro-3-((3-(2- H,C-Fl]rm
(methylamino) -4- [ .
pyrimidinyl) -2- ¢! 7%
308 | pyridinyl)oxy) -N-(2-(1- O o 583.01 | 583
piperidinyl)-5- "‘@YF
(trifluoromethyl)phenyl i
Ybenzamide
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309

4-chloro-N-(5-
cyclohexyl-2-
(methyloxy)phenyl) -3~
((3-(2- (methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)benzamide

HJC’NT\CNP( Eé
N
Ao
IN
HN"S0
Hac‘°©\o

544.05

544

310

4-chloro-3-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy) -N-(3-
((((28)-1l-methyl-2-
pyrrolidinyl)methyl)oxy
)~5-
(trifluoromethyl)phenyl
Y benzamide

ol
N #
[\
N
HN" T O
CNQY
F

N, F
CH,

613.04

613

311

4-chloro-3-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy) -N=- (2~
(methyloxy)phenyl) benza
mide

461.91

462

312

4-chloro-3-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl)oxy)-N- (4-(1-
methylethyl)phenyl)benz
amide

473.96

474

313

4-chloro-3-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl)oxy) -N- (2~
methyl-3-
(trifluoromethyl)phenyl
Ybenzamide

513.9

514

314

4-fluoro-3-((3-(2-
(methylamino) -4~
pyrimidinyl)-2-

pyridinyl) oxy) -N-
phenylbenzamide

415.43

416
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315

4-fluoro-3-((3-(2-
(methylamino) -4~
pyrimidinyl)-2-
pyridinyl)oxy) -N- (3-
(trifluoromethyl)phenyl
) benzamide

§

nortets
N #

e

/Io
XN

H? o

F

2

F

483.42

484

316

4-fluoro-3-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)-N-(2-(1-
piperidinyl)-5-
(trifluoromethyl)phenyl
Ybenzamide

N
Nz
0
N
O HN" S0
N,
@YF
¥

F

566.56

567

317

N- (5-cyclohexyl-2-
(methyloxy)phenyl) -4~
fluoro-3-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)benzamide

e

IN\
N A F
N

HN" 0

527.6

528

318

4-fluoro-3-((3-(2-
(methylamino) -4~
pyrimidinyl)-2-
pyridinyl)oxy) -N- (3-
((((28)-1-methyl-2-
pvrrolidinyl)methyl) oxy
)~-5-
(trifluoromethyl)phenyl
) benzamide

R
7 3
0.
]
2N
HN S0
"

NY
N
C”t*

"cny F

596.58

597

319

4-fluoro-3-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy) -N- (2-
(methyloxy) phenyl)benza
mide

F
o E
HNT0

. n\g
H,

N

Z
|
N

CO

445.45

446
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320

4-fluoro-3-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl)oxy) -N- (4-(1-
methylethyl)phenyl)benz
amide

s
N A
AL
% o

HC™ TcH,

457.

51

458

321

4-fluoro-3-((3-(2-
(methylamino) -4-
pyrimidinyl) -2-
pyridinyl)oxy) -N- (2-
methyl-3-
(trifluoromethyl)phenyl
Ybenzamide

497.

45

498

322

2-methyl-3-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl)oxy) -N-
phenylbenzamide

411.

46

412

323

2-methyl-3-((3-(2-
(methylamino) -4~
pyrimidinyl)-2-
pyridinyl) oxy) -N- (3-
(trifluoromethyl)phenyl
)y benzamide

479.

46

480

324

2-methyl-3-((3-(2-
(methylamino) -4~
pyrimidinyl)-2-
pyvridinyl) oxy) -N- (2-(1-
piperidinyl)-5-
(trifluoromethyl)phenyl
Ybenzamide

562.

59

563

325

N- (5-cyclohexyl-2-
(methyloxy)phenyl) -2-
methyl-3-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)benzamide

523.

63

524
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2-methyl-3-((3-(2- M.Nm,n\
(methylamino) -4~ Y.
pyrimidinyl)-2- é%;g;
pyridinyl)oxy)-N-(3- o
326 ((((28) ~1l-methyl-2- .
pyrrolidinyl)methyl)oxy CE: "t
)-5-
(trifluoromethyl)phenyl
Ybenzamide

592.62 ) 593

N
2-methyl-3- ((3-(2- he s
(methylamino) -4- NP

pyrimidinyl)-2- \%;;E
pyridinyl)oxy)-N-(2- o 441.49 | 442
(methyloxy)phenyl)benza Hﬁ“ﬁ)
mide

327

R
2-methyl-3-((3-(2- R
(methylamino) -4- \ko
pyrimidinyl)-2- H;Ea
pyridinyl) oxy) -N- (4-(1- " 453 .54 | 454
methylethyl)phenyl)benz
‘amide

328

Ho"VeH,

2-methyl-3-((3-(2- nely
(methylamino) -4- Eio
pyrimidinyl)-2- :ﬁ;gg
329 pyridinyl)oxy) -N-(2- i
methyl-3- *
(trifluoromethyl)phenyl !
Ybenzamide

493.49 | 494

2-fluoro-3-((3-(2-
(methylamino) -4- °
330 pyrimidinyl)-2- 333

‘ pyridinyl) oxy) -N-
phenylbenzamide

415.43 | 416

2-fluoro-3-((3-(2- LA
(methylamino) -4~ A°
pyrimidinyl)-2- ;E
oyridinyl) oxy) -N- (3- L 483.42 | 484
(trifluoromethyl)phenyl p
Ybenzamide

331




WO 2005/113494

PCT/US2005/016346
A-909 - 197 -
Ex. Structure Name Structure MS
MW
No. Data
2-fluoro-3-((3-(2- he NS
(methylamino) -4~ Y
pyrimidinyl)-2- :kF
332 | pyridinyl)oxy)-N-(2-(1- ()HNO 566.56 | 567
piperidinyl) -5~ " .
(trifluoromethyl)phenyl F
Ybenzamide
Lo
N- (5-cyclohexyl-2- T
(methyloxy)phenyl) -2- ~°
fluoro-5-( (3-(2- > ?
333 (mothylamino) -4- e 527.6 | 528
pyrimidinyl)-2-
pyridinyl) oxy)benzamide
2-fluoro-5-((3-(2- N
(methylamino) —~4- Y.
pyrimidinyl) -2- ik?E*
pyridinyl) oxy) -N-(3- "o
334 ((((28)-1-methyl-2- . . 596.58 597
pyrrolidinyl)methyl) oxy CE; ¥
)-5-
(trifluoromethyl)phenyl
) benzamide
A
2-fluoro-5-( (3-(2- het 'S
(methylamino) -4- A°
335 pyrimidinyl)-2- ~ ED‘F 445.45 | 446
pyridinyl) oxy) -N- (2- S0 :
(methyloxy)phenyl)benza WVmij
mide
oS
2-fluoro-5-((3-(2~- iy
(methylamino) -4- :k“G}
336 pyrimidinyl) -2~ o 457.51 | 458

pyridinyl)oxy) -N- (4-(1-
methylethyl)phenyl)benz
amide

2-fluoro-5-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

337 pyridinyl) oxy) -N- (2~
methyl-3-
(trifluoromethyl)phenyl
Ybenzamide

497.45 | 498
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338

N-(2-((2-
(dimethylamino)ethyl) (m
ethyl)amino) -5-
(trifluoromethyl)phenyl
) ~4-methyl-3-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)benzamide

579.

62

580

339

4-methyl-3-((3-(2-

(methylamino) -4~

pyrimidinyl)-2-
pyridinyl) oxy) -N-(2- (4-
methyl-1l-piperazinyl) -

5-~
(trifluoromethyl)phenyl
Ybenzamide

577.

61

578

340

N-(2-((3-
(dimethylamino)propyl) (
methyl)amino) -5-
(trifluoromethyl)phenyl
) —4-methyl-3-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

593.

65

594

341

pyridinyl) oxy)benzamide
: N-(2-((2-
(dimethylamino) ethyl) (m
ethyl)amino) -5-
(trifluoromethyl)phenyl
y-4-methyl-3-((3-(4-
(methylamino)-1,3,5-
triazin-2-vyl)-2-
pyridinyl) oxy)benzamide

580.

61

581

342

3-(({3-(2- (methylamino) -~
4-pyrimidinyl)-2-
pyridinyl) sulfanyl) -N-
(3-
(trifluoromethyl)phenyl
)benzamide

481,

50

482

343

3-((3-(2- (methylamino) -
4-pyrimidinyl)-2-
pyridinyl) sulfanyl) -N-
(2-(l-piperidinyl)-5-
(trifluoromethyl)phenyl
) benzamide

564.

63

565
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344

N-(3-(1,1-
dimethylethyl) -1-
phenyl-1H-pyrazol-5-
yl)-4-methyl-3-((2'-
(methylamino)-3,4'-
bipyridin-2-
y1l) oxy) benzamide

*JIK
& cH,
A O
N

@LN:”\ °
cH,

532.64

533

345

N-(2-((3-
(dimethylamino)propyl) (
methyl) amino) -5-
(trifluoromethyl)phenyl
) —4d-methyl-3-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)benzamide

594.64

595

346

N-(5-(1,1-
dimethylpropyl) -2-
hydroxyphenyl) -4-

methyl-3-((2'-
(methylamino)-3,4"'-
bipyridin-2-
yv1l) oxy) benzamide

496.61

497

347

d-methyl-3-((3-(4-
(methylamino)-1,3,5~-
triazin-2-yl)-2-
pyridinyl) oxy) -N-(2-(4-
methyl-1-piperazinyl) -
5-
(trifluoromethyl)phenyl
)benzamide

578.6

579

348

3-((3- (2~ (methylamino) -~
4-pyrimidinyl) -2-
pyridinyl)sulfanyl)-N-
(4-(1-
methylethyl)phenyl)benz
amide

455.58

456

349

3-((3-(2- (methylamino) -
4-pyrimidinyl)-2-
pyridinyl)sulfanyl) -N-
(2-
(methyloxy)phenyl)benza
mide

443.53

444

350

4-methyl-3-((2"'-
(methylamino)-3,4'~
bipyridin-2-y1l) oxy) -N-
(2- (4-methyl-1-
piperazinyl)-5-
(trifluoromethyl)phenyl
)benzamide

576.62

577
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351

N-(2-((2-
(dimethylamino)ethyl) (m
ethyl)amino) -5~
(trifluoromethyl)phenyl
)y -4-methyl-3-((2'-
(methylamino)-3,4"'-
bipyridin-2-
v1)oxy)benzamide

M
L |
il

Ny
7 cH,
o
N
GHHN"SO
HC. N/\/N
ony £
Fg

578.

64

579

352

N-(2-((3-
(dimethylamino)propyl) (
methyl)amino) -5-
(trifluoromethyl)phenyl
} -4-methyl-3-((2'-
(methylamino)-3,4"'-
bipyridin-2-
yv1l)oxy)benzamide

592.

66

593

353

N, 4-dimethyl-3-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl)oxy) -N-(3-

(trifluoromethyl) phenyl

Ybenzamide

493.

49

494

354

N, 4-dimethyl-3-( (3-(4-
(methylamino)-1,3,5~-
triazin-2-yl)-2-
pyridinyl) oxy) -N-(3-
(trifluoromethyl)phenyl
Ybenzamide

494 .

48

495

355

d-methyl-3-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy) -N-(3-
((((28)-1l-methyl-2-
pyrrolidinyl)methyl) oxy
)y -5-
(trifluoromethyl)phenyl
Ybenzamide

593.

61

594

356

4-methyl-3-((3-(2-
(methylamino) -4~
pyrimidinyl)-2-
pyridinyl) oxy) -N-(2-
((2-(1-
pyrrolidinyl)ethyl) oxy)
5
(trifluoromethyl)phenyl
) benzamide

592.

62

593
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4-methyl-3-((3-(4- N
(methylamino)-1,3,5- é;” H,
triazin-2-yl)-2- @ ﬁi
357 | pyridinyl)oxy)-N-(2-(1- Qe 563.58 | 564
piperidinyl)-5- thgi
(trifluoromethyl)phenyl !
)Ybenzamide

4-methyl-3-((2'- i "
(methylamino)-3,4'- A°
bipyridin-2-yl)oxy)-N- b
(2~ (1-piperidinyl)-5- Qe
(trifluoromethyl)phenyl Ti%g?
Ybenzamide

358 561.61 | 562

4-fluoro-3-( (3-(4- WEISEN
(methylamino)-1,3,5~- o
triazin-2-yl)-2- ¢! ?é
359 | pyridinyl)oxy)-N-(2-(1- C}HNO 567.54 568
piperidinyl)-5-
(trifluoromethyl)phenyl P
)benzamide

4-fluoro-3-((3-(4- R
(methylamino)-1,3,5- 8%
triazin-2-yl)-2- e
pyridinyl)oxy) -N-(3-
(trifluoromethyl)phenyl F
Ybenzamide

360 o 484 .41 | 485

N-(2-((2-
(dimethylamino)ethyl) (m F
ethyl) amino) ~5- :NQFE
n
361 ‘iﬁiﬁiﬁﬁiﬁﬁfﬁi?}2§?fzfﬂ' mmw\jﬁék: 584.58 | 585
(methylamino)-1,3,5- o

triazin-2-yl)-2-

pyridinyl) oxy)benzamide

N-(2-((3- MNW\
(dimethylamino)propyl) ( N
methyl) amino) -5~ < mé}
(trifluoromethyl)phenyl o
) ~4-fluoro-3- ( (3-(4- WJEAV$%5?, 598.6 | 599
(methylamino)-1,3,5- o
triazin-2-yl) -2~
pyridinyl) oxy)benzamide

362
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4—fluoroT3—((3—(4— MNT\
(methylamino)-1,3,5~- NN
triazin-2-yl)-2- :kQFé
pyridinyl) oxy) -N-(2- (4~ He, o
363 methyl-l-piperazinyl) - {}£EH/ 582.56 | 593
5- o
(trifluoromethyl) phenyl '
Ybenzamide
N-methyl-4-(2-((2- RN
methyl-5-((6- "é %
(trifluoromethyl)-2,3- K Fé
364 dihydro-1H-indol-1- N o 505.5 506
v1l)carbonyl)phenyl) oxy) Eé*F
-3-pyridinyl)-2- 7
pyrimidinamine
N-methyl-4- (2-((2- H,C-N](N
methyl-5-((7- /o H
(trifluoromethyl) -3, 4- 9! @

365 dihydro-1(2H) - NS0 519.52 | 520
quinolinyl)carbonyl)phe Q%X*F
nyl)oxy)-3-pyridinyl) - ¥l

2-pyrimidinamine
4—fluor073—((3—(4~ MNWK
{(methylamino)-1,3,5- N

triazin-2-yl)-2- :kQFE
pyridinyl)oxy) -N-(2- S

366 o ((2-(1- C”N‘J@\j, 597.57 | 598
pyrrolidinyl)ethyl) oxy) ;

~-5-
(trifluoromethyl)phenyl
) benzamide
2-fluoro-5-((3-(4- LT
(methylamino)-1,3, 5~ Mg
triazin-2-yl)-2- :hQFEL
pyridinyl) oxy) -N-(2- " OF

367 ((2-(1- @«/o@ 597.57 | 598

pyrrolidinyl)ethyl) oxy) F;
-5-,
(trifluoromethyl)phenyl
) benzamide
2—fluor075—((3—(4— }WKH%
{methylamino)-1,3,5~ N
triazin-2-vyl)-2- &jﬁﬁik
pyridinyl)oxy) -N- (2- (4~ Ko, 1
368 methyl-1-piperazinyl) - Q}T%L: 582.56 | 583
5- o
(trifluoromethyl)phenyl
) benzamide
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N-{2-((3- Hong
(dimethylamino)propyl) (
methyl)amino)-5- :kotiL
(trifluoromethyl)phenyl . o
y-2-fluoro-5-((3-(4- mﬁtﬁvﬂéj 598.6 593
(methylamino)-1,3,5- .
triazin-2-yl)-2-
pyridinyl)oxy)benzamide

369

2-Fluoro-5-( (3~ (4- LA
(methylamino)-1,3,5- 2
triazin-2-yl)-2- \"QFEL
370 | ridinyl)oxy) -N- (3 o 484.41 | 485
(trifluoromethyl)phenyl ﬁ%x

Ybenzamide

2-fluoro-5-( (3- (4- we S
(methylamino)-1,3,5-

triazin-2-y1)-2- éingw
371 pyridinyl)oxy)-N-(2- o 514.44 | 515
(methyloxy)-5- @J%Tm%
F

(trifluoromethyl)phenyl
)benzamide

N- ((1R) -1~ RN
cyclohexylethyl) -2- P
fluoro-5-( (3= (4- N E)\F
(methylamino)-1,3,5- 07 NH
triazin-2-yl)-2- HC
pyridinyl) oxy)benzamide

372 450.51 | 451

2-fluoro-5-( (3-(4- RPN
(methylamino)-1,3,5- o
triazin-2-yl)-2- g ?
373 | pyridinyl)oxy)-N-(2-(1- o 567.54 | 568
piperidinyl)-5- "Ti%f
(trifluoromethyl)phenyl F

Y benzamide

2-fluoro-5-( (3-(2- nohs
(methylamino) -4- E@ﬂ

@

N

pyrimidinyl)-2- F;LF
374 | pyridinyl)oxy)-N-(2-(1- ST 552.53 | 553

pyrrolidinyl) -5- ﬁ)iTN
(trifluoromethyl)phenyl

Y benzamide

2-fluoro-5-( (3= (4- me
(methylamino)-1,3,5- PN
triazin-2-yl)-2- S t;L
pyridinyl)oxy) -N-(3- o7
((trifluoromethyl)oxy)p (ﬁ\
henyl)benzamide

375 500.41 | 501
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376

4-(2-((4-fluoro-3-((6-
(trifluoromethyl)-2,3-
dihydro-1H-indol-1-
v1l)carbonyl)phenyl) oxy)
-3-pyridinyl) -N-methyl-
1,3,5-triazin-2-amine

N
N

510.45

511

377

4-(2-((2-fluoro-5-((6-
(trifluoromethyl)-2,3-
dihydro-1H-indol-1-
v1) carbonyl)phenyl) oxy)
-3-pyridinyl) -N-methyl-
1,3,5-triazin-2-amine

510.

45 [ 511

378

4-fluoro-3-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)-N-(3-
((trifluoromethyl)oxy)p
henyl)benzamide

500.41

501

379

4-methyl-3-((3-(4-

(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy) -N-
phenylbenzamide

412.45

413

380

4-methyl-3-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-

pyridinyl) oxy)-N-(2-
(methyloxy) phenyl)benza
mide

442.48

443

381

4d-methyl-3-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl)oxy) -N- (4- (1~
methylethyl)phenyl)benz
amide

454 .53

455

382

N- (4-fluoro~-3-
(trifluoromethyl)phenyl
) -4-methyl-3-((3-(4-
(methylamino)-1,3,5-

triazin-2-yl)-2-

pyridinyl) oxy)benzamide

498.44

499
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Structure Name

Structure
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No.

383

(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)-N-(2-
methyl-3-
(trifluoromethyl)phenyl
Ybenzamide

4-methyl-3-((3-(4- e

| 494.48

495

384

(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl)oxy) -N-(3-
(methyloxy) -5-
(trifluoromethyl)phenyl
Ybenzamide

4-methyl-3-((3-(4- HC’TAS

P Ne) Fct
N E 510.47
o 0
Cl

511

385

4-methyl-3-((3-(4-
(methylamino)-1,3,5~
triazin-2-yl)-2-
pyridinyl)oxy) -N-(2-(1-
pyrrolidinyl)-5-~
(trifluoromethyl)phenyl
) benzamide

549.55

550

386

4-methyl-3-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl)oxy) -N-(2-
(methyloxy) -5-
(phenyloxy)phenyl)benza
mide

534.57

535

387

4-methyl-3-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy) -N- (4~
(methyloxy)-1,1"'-
biphenyl-3-yl)benzamide

518.57

519

388 methyl-3-((3-(4-

N-(5-(1,1-
dimethylethyl)-2-
(methyloxy)phenyl) -4-

(methylamino)-1,3,5-
triazin-2-yl1l)-2-
pyridinyl) oxy)benzamide

498

.58

499

389 |  (pethylamino)-1,3,5-

N-(2,5-
bis (ethyloxy)phenyl) -4-
methyl-3-((3-(4-

triazin-2-yl)-2-
pyridinyl) oxy)benzamide

500

.56

501
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390

4d-methyl-3-((3-(4-
(methylamino)-1,3,5-
triazin-2-vy1)-2-
pyridinyl) oxy) -N- (2~
methyl-5-(1-
methylethyl) phenyl)benz
amide

468.56 | 469

391

4-methyl-3-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy) -N~-(3-
( (phenylmethyl) oxy) phen
v1)benzamide

518.57 | 519

392

N-(1,1'-biphenyl-3-y1)-
4-methyl-3-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)benzamide

488.55 | 489

393

N- (3- (ethyloxy) phenyl) -
4d-methyl-3-((3-(4-
(methylamino)-1,3,5-

triazin-2-yl)-2-
pyridinyl) oxy)benzamide

456.5 457

394

4d-methyl-3-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy) -N-(3-
((1-
methylethyl) oxy)phenyl)
benzamide

470.53 | 471

395

4-methyl-3-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl1)-2-
pyridinyl) oxy) -N- (3~
(trifluoromethyl)phenyl
) benzamide

480.45 | 481

396

4-methyl-3-((3-(4~
(methylamino)-1,3,5-
triazin-2-y1l)-2-
pyridinyl) oxy) -N- (3~
((trifluoromethyl)oxy)p
henyl)benzamide

496.45 | 497
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397

4-methyl-3-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)-N- (3-
((1111212_
tetrafluorocethyl)oxy)ph
enyl)benzamide

o
NzN
H, ¢
O

F
“3 ><fF
~ Jé
(o]

i

528.

46 | 529

398

N- (3- (hexyloxy)phenyl) -
4-methyl-3-((3-(4-
(methylamino)~-1,3,5-

triazin-2-yl)-2-
pyridinyl) oxy)benzamide

512.

61 | 513

399

N-(3-(2,5-dimethyl-1H-
pyrrol-1-yl)phenyl)-4-
methyl-3-((3-(4-
{methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)benzamide

ON NN

505.

58 | 506

400

N-(5-(1,1-
dimethylethyl)-3-
isoxazolyl)-4-methyl-3-
((3-(4- (methylamino) -
1,3,5-triazin-2-yl)-2-
pyridinyl) oxy)benzamide

459.

51 | 460

401

N-methyl-4-(2-((2-
methyl-5-((6-
(trifluoromethyl) -1H-
indol-1-
v1l)carbonyl)phenyl) oxy)
~-3-pyridinyl)-1,3,5-
triazin-2-amine

504.

47 | 505

402

N- (cyclohexylmethyl) -4~
methyl-3-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)benzamide

432.

52 | 433

403

N-((1R)-1-
cyclohexylethyl) -4-
methyl-3-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)benzamide

446.

55 | 447
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N-((1s)-1-

404

cyclohexylethyl)-4-
methyl-3-((3-(4-
(methylamino)-1,3,5-
triazin-2-y1l)-2-
pyridinyl) oxy)benzamide

446.

55 { 447

405

4-methyl-3-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)-N-((3-
(trifluoromethyl)phenyl
Ymethyl)benzamide

494 .

48 | 495

N-(3,3-dimethylbutyl) -
4-methyl-3-((3-(4-
406 (methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)benzamide

420.

51 | 421

N- (2-fluoro-5-

407

(trifluoromethyl)phenyl
) —4-methyl-3-((3-(4-
(methylamino)-1,3,5-

triazin-2-yl)-2-
pyridinyl) oxy)benzamide

498.

44 | 499

408

N-(2,2,3,3,4,4,4-
heptafluorocbutyl) -4-
methyl-3-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl)oxy)benzamide

518,

39 | 519

N-(3,5-dichlorophenyl) -
4d-methyl-3-((3-(4-

409 {methylamino)-1,3,5-
triazin-2-yl)-2-

pyridinyl) oxy)benzamide

481.

34 | 481

N-(2,3~dichlorophenyl) -
4-methyl-3-((3-(4-
410 (methylamino)-1,3,5~
triazin-2-yl)-2-
pyridinyl) oxy)benzamide

481.

34 | 481
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2-fluoro-5-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl)oxy)-N-(2-

netey

N zN

7\
e

(o}
£ -
HN™ O

411 ((omethyl 1. ’A"ﬁy 596.59 | 597
piperazinyl)methyl)-5- ho hF
(trifluoromethyl)phenyl

Ybenzamide
2-fluoro-5-((3-(2- MNYK
(methylamino) -4- L
pyrimidinyl)-2- é%mg}
12| Pyridinyl)oxy)-N-(2- o 595.6 | 596
F

((4-methyl-1-
piperazinyl)methyl)-5-
(trifluoromethyl)phenyl

)benzamide

8

o
mv&j

Fr

2-fluoro-5-((3- (4~
(methylamino)-1,3,5-
triazin-2-yl)-2-
413 | pyridinyl)oxy)-N-(2-(1-
piperazinyl)-5-
(trifluoromethyl)phenyl
Ybenzamide

e

568.53 | 569

N-(3,5-bis((2,2,2-
trifluoroethyl) oxy)phen
vl)-4-methyl-3-((3-(4-

(methylamino)-1,3,5-

triazin-2-y1l)-2-
pyridinyl) oxy)benzamide

414

608.5 609

4-methyl-3-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
415 | pyridinyl)oxy)-N-(2-(4-
morpholinyl) -5-
(trifluoromethyl)phenyl
) benzamide

565.55 | 566

N-(2-chloro-5-
(trifluoromethyl)phenyl
)-4-methyl-3-((3-(4-
(methylamino)-1,3,5~-
triazin-2-yl)-2-
pyridinyl) oxy)benzamide

416

514.89 | 515

N-(1,3-diphenyl-1H-
pyrazol-5-yl)-4-methyl-
417 | 3-((3-(4- (methylamino) -
1,3,5~triazin-2-yl)-2-
pyridinyl) oxy)benzamide

554.61 | 555
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418

4-methyl-3-((2'-
(methylamino)-3,4"'-
bipyridin-2-yl)oxy) -N-
phenylbenzamide

HQC’HIN\
P oH,
/10
N EE :
o

410.48 | 411

419

4-methyl-3-((2'-
(methylamino)-3,4'-
bipyridin-2-yl)oxy) -N-
(2-
(methyloxy)phenyl)benza
mide

440.5 441

420

4-methyl-3-((2'~
(methylamino)-3,4"'-
bipyridin-2-yl) oxy) -N-
(4-(1-
methylethyl)phenyl)benz
amide

452,56 | 453

421

N- (4-fluoro-3-
{trifluoromethyl)phenyl
) =4-methyl-3-((2'-
(methylamino)-3,4'-
bipyridin-2-
v1)oxy)benzamide

496.46 | 497

422

4-methyl-3-((2'-
(methylamino)-3,4"'-
bipyridin-2-yl) oxy) -N-
(2-methyl-3-
(trifluoromethyl)phenyl
) benzamide

492.5 493

423

4-methyl-3-({(2'~
(methylamino)-3,4"'-
bipyridin-2-yl) oxy) ~-N-
(3- (methyloxy) -5-
(trifluoromethyl)phenyl
Ybenzamide

508.5 509

424

N-(3,5-bis((2,2,2~
trifluoroethyl) oxy)phen
vl)-4-methyl-3-((2"'-
(methylamino)-3,4"'-
bipyridin-2-
v1) oxy)benzamide

606.52 | 607
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N
4-methyl-3-((2'- Y
(methylamino)-3,4'- O " A
bipyridin-2-yl)oxy) -N- N IiS
4251 (22 (4-morpholinyl)-5- Y 563.58 | 564
(trifluoromethyl)phenyl O
Ybenzamide ©
Hong
d-methyl-3-((2'- AP
(methylamino)-3,4'- T oo L e
bipyridin-2-yl)oxy) -N- N F
426 | 51l rrolidingl) -5 X, 547.58 | 548
(trifluoromethyl)phenyl o
Ybenzamide
Ron

N-(2-chloro-5~- RO
(trifluoromethyl)phenyl 7 o Hy .
) -4-methyl-3-((2'- “ F
427 (methylamino) -3, 4 - N /é 512.92 | 513
o
” Cl

bipyridin-2-
v1l) oxy)benzamide

4-methyl-3-((2'-

o
(methylamino)-3,4'- (.. 0
428 bipyridin-2-yl)oxy) -N- : n 532 .6 533
(2- (methyloxy) -5- o )
(phenyloxy) phenyl) benza M o

mide
e
4-methyl-3-((2'- ode
(methylamino)-3,4'- ~°
429 | bipyridin-2-yl)oxy)-N- ~N @ 516.6 517
(4- (methyloxy)-1,1"'- oy
biphenyl-3-yl)benzamide He©
N-(5-(1,1- nefnes
dimethylethyl)-2- o
(methyloxy)phenyl) -4- 2 OWS\SH& %'i!i',
430 methyl-3-((2'- SN 496.61 497
(methylamino)-3,4"'- 0 W@

bipyridin-2-
vl) oxy) benzamide

N-(2,5-

H:c,ﬁ IN;
bis (ethyloxy)phenyl) -4- P § ~en
v \l ?
431 methyl-3-{{2 " /(5 498.58 | 499
o] Nro
CH,

(methylamino)-3,4'-
bipyridin-2-
v1) oxy) benzamide
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No. Data
4-methyl-3-((2'-~ het (s
(methylamino)-3,4'- 4 o ”;C o
bipyridin-2-y1)oxy)-N- 3 ’ ’
432 (2-methyl-5- (1- N 466.58 467
methylethyl)phenyl)benz "N 4
amide :
4-methyl-3-((2'- woh S
(methylamino)-3,4"'- 7 H,
. ' . 0.
433 | Pipyridin (23"}’1)°XY) N g 7555@ 516.6 | 517
{ (phenylmethyl) oxy) phen N
vl)benzamide
HC’“ NS
N-(1,1'-biphenyl-3-yl)- . o
4-methyl-3-((2'- Ao K O
434 (methylamino)-3,4'- g *N O 486 .57 487
b' 1 T - —
ipyridin 2. o
v1) oxy)benzamide H
WEINEN
N- (3- (ethyloxy)phenyl) - P o
4-methyl-3-((2'- Ao N omen
435 (methylamino)-3,4'- N : 454.53 | 455
bipyridin-2- 5
v1)oxy)benzamide H
Ron
4-methyl-3-((2'- S
(methylamino)-3,4'- 7 Hy Hy
' . . O.
436 blpyrldlg‘_z('(yll_) oxy) ~N- Q! WSS ® | 468.55 | 469
methylethyl) oxy)phenyl) oy
benzamide
4-methyl-3-((2'- H;,C’H | "
(methylamino)-3,4"'- 7 H,
. vaa s N o FF
437 | Pipyridin é_yl)OXY) N g! ES IF 478.47 | 479
(trifluoromethyl)phenyl oy
) benzamide
d-methyl-3-((2'- HJC’H 1N\
(methylamino)-3,4"'~ 7 CH, Fj\
3 , L T _N— O
438 | Prpyridin é_yl)oxw N Q! 7? ? F | 494.47 | 495
((trifluoromethyl)oxy)p o7 N
henyl)benzamide
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439

4-methyl-3-((2'-
(methylamino)-3,4"'-
bipyridin-2-v1)oxy) -N-
(3-((1,1,2,2-
tetrafluoroethyl) oxy)ph
enyl)benzamide

whn
[ o toF e
- 5(
N F
R

526.49

527

440

N- (3- (hexyloxy)phenyl) -
4-methyl-3-((2'-
(methylamino)-3,4"'-
bipyridin-2-
v1l)oxy)benzamide

510.63

511

441

N-(3-(2,5-dimethyl-1H-
pyrrol-1-yl)phenyl)-4-
methyl-3-((2'-
{methylamino)-3,4"'-
bipyridin-2-
v1l) oxy)benzamide

503.6

504

442

N-(5-(1,1-
dimethylethyl)-3-
isoxazolyl)-4-methyl-3-
((2'~(methylamino) -
3,4"'-bipyridin-2-
v1)oxy)benzamide

457.53

458

443

N-(1,3-diphenyl-1H-
pyrazol-5-yl)-4-methyl-
3-((2'- (methylamino) -
3,4'-bipyridin-2-
v1l)oxy)benzamide

552.63

553

444

N-methyl-2-((2-methyl-
5-((6-
(trifluoromethyl) -1H-
indol-1-
v1l)carbonyl)phenyl) oxy)
-3,4"'-bipyridin-2'-
amine

502.49

503

445

N- (cyclohexylmethyl) ~4-
methyl-3-((2'-
(methylamino)-3,4"'-
bipyridin-2-
v1)oxy) benzamide

430.55

431
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446

N-((iR)-1-
cyclohexylethyl) -4-
methyl-3-((2"'-
(methylamino)-3,4"'-
bipyridin-2-
v1l) oxy)benzamide

HJC,FI Ng
L N
/lo
<N Ej?-”s

ou’\o

444 .58

445

447

N-((18)-1-
cyclohexylethyl) -4-
methyl-3-((2"'-
(methylamino)-3,4"'-
bipyridin-2-
v1l)oxy)benzamide

444.58

445

448

4-methyl-3-((2"'-
(methylamino)-3,4"'-
bipyridin-2-yl)oxy)-N-
((3-
(trifluoromethyl)phenyl
)ymethyl)benzamide

492.5

493

449

‘N-(3,3-dimethylbutyl) -
4-methyl-3-((2'-
(methylamino)-3,4"'-
bipyridin-2-
v1) oxy) benzamide

418.54

419

450

N- (2-fluoro-5-
(trifluoromethyl)phenyl
) -4-methyl-3-((2'~
(methylamino)-3,4'-
bipyridin-2-
v1) oxy) benzamide

496.46

497

451

N-(2,2,3,3,4,4,4-
heptafluorobutyl)-4-
methyl-3-((2'-
(methylamino)-3,4"'-
bipyridin-2-
y1) oxy) benzamide

516.41

517

452

N- (3,5-dichlorophenyl) -
4-methyl-3-((2'-
(methylamino)-3,4"'-
bipyridin-2-
v1) oxy) benzamide

479.37

479
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453

N- (2, 3-dichlorophenyl) -
4d-methyl-3-((2'-
(methylamino)-3,4'-
bipyridin-2-
v1) oxy) benzamide

479,

37 | 479

454

2-fluoro-5-((3-(4-
(methylamino)-1,3,5-
triazin-2-y1l)-2-
pyridinyl)oxy)-N-(3-
((1-
methylethyl) oxy)phenyl)
benzamide

474 .

49 1 475

455

N-(2-((3-
(dimethylamino) propyl) (
methyl) amino) -5-
(trifluoromethyl)phenyl
y-2-fluoxro-5-((3-(2-
(methylamino) -4~
pyrimidinyl)-2-
pyridinyl) oxy)benzamide

597.

61 | 589

456

2-fluoro-5-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy) -N- (2~ (4-
methyl-l-piperazinyl) -
5-
(trifluoromethyl)phenyl
)benzamide

581.

57 | 582

457

2-fluoro-5-((3-(2-
(methylamino) -4-
pyrimidinyl) -2-
pyridinyl)oxy)-N-(3-
((trifluoromethyl)oxy)p
henyl)benzamide

499

.42 1 500

458

2-fluoro-5-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl)oxy) -N-(3-
((1-
methylethyl) oxy) phenyl)
benzamide

473.

51 | 474

459

N-(2-((3R)-3-
(dimethylamino)-1-
pyrrolidinyl) -5-

(trifluoromethyl)phenyl
)-2-fluoro-5-((3-(2-
(methylamino) -4-
pyrimidinyl) -2-

595.6

596
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pyridinyl)oxy)benzamide

460

N-(2-((2-
(dimethylamino) ethyl) (m
ethyl)amino) -5-
(trifluoromethyl)phenyl
y-2—-fluoro-5-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)benzamide

K

HeNe
N A~
HHN SO
HGu N
CH, F
F

F

583.59

584

461

-(2-((38)-3-
(dimethylamino) -1-
pyrrolidinyl) -5-

(trifluoromethyl) phenyl
) -2-fluoro-5-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)benzamide

ho' Y
é
S F
m%%j
ﬁl .
p

595.6

596

462

2-fluoro-5-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl)oxy) -N=-(3-
((((28)-1-methyl-2-
pyrrolidinyl)methyl) oxy
)—-5-
(trifluoromethyl)phenyl
) benzamide

597.57

598

463

2-fluoro-5-((2'-
(methylamino)-3,4"'-
bipyridin-2-yl)oxy) ~N-
(3-((1-
methylethyl) oxy) phenyl)
benzamide

07 ~CH,

472 .52

473

464

N-(2-((2-
(dimethylamino)ethyl) (m
ethyl)amino) -5-
(trifluoromethyl)phenyl
) -2-fluoro-5-((2'-
(methylamino)-3,4"'-
bipyridin-2-
v1) oxy) benzamide

o7 NR ?H,
N\/\N JCH,

582.6

583

465

N-(2-((3R)-3-
(dimethylamino) -1-
pyrrolidinyl)-5-

(trifluoromethyl)phenyl
y-2-fluoro-5-((3-(4-
(methylamino)-1,3,5-

triazin-2-yl)-2-
pyridinyl) oxy)benzamide

whey

&,
H&N G%:(

F

596.59

597
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(diNm—e(ch— ( (3S')—3— H:cn\drNj
ylamino)-1-
pyrrolidinyl)-5- ¢! ?EL
(trifluoromethyl)phenyl o
) ~2-£luoro-5- ( (3 (4- O 596.59 | 597
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)benzamide

466

N-(2-((3R) -3~ mwkﬂ\ ,
(dimethylamino) -1- N oy
pyrrolidinyl)-5- %;

(trifluoromethyl)phenyl ho o
) ~4-methyl-3-( (3-(2- G
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy) benzamide

467 591.63 | 592

N-(2-((38)-3-

(dimethylamino) -1~ n Y
pyrrolidinyl) -5- ¢! ﬁi
(trifluoromethyl)phenyl o
) —4-methyl-3— ( (3 (2- ”" 591.63 | 592
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)benzamide

468

|
N- (3- (ethyloxy)phenyl) - N

2-fluoro-5-( (3- (4- :;ﬁ@\
469 (methylamino)-1,3,5- i

triazin-2-yl)-2- ij~
pyridinyl) oxy) benzamide

460.47 | 461

N
2-fluoro-5-( (3- (4- WYY
(methylamino)-1,3,5- A o

?\F

triazin-2-yl)-2- SN

470 508.51 | 509

pyridinyl)oxy) -N- (3- HN"S0

(phenyloxy)phenyl)benza Cluﬁj
mide ©

2-fluoro-5-((2'- ot
(methylamino)-3,4'-
bipyridin-2-yl)oxy)-N- :kmEP*

471 (2- ((4-methyl-1- o 594.61 | 595
piperazinyl)methyl)-5- ﬂ¥a}A{}~
(trifluoromethyl)phenyl :
) benzamide
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N-(2-(((3R)-3-

472

pyrimidinyl) -2-

(dimethylamino) -1-
pyrrolidinyl)methyl) -5~
(trifluoromethyl)phenyl

)-2-fluoro-5-((3-(2-
(methylamino) -4-

pyridinyl) oxy)benzamide

WNEE
Z 0.
¢! @
]
HN" 0
)

o
C‘ﬁ: F
M CH, F

609.63 | 610

N-(2-(((3R) -3~

473

(dimethylamino) -1-
pyrrolidinyl)methyl)-5-
(trifluoromethyl)phenyl

)-2-fluoro-5-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)benzamide

nothery

Nt

/IO

NG |
HN"SO

610.61 | 611

N-(2-(((38)-3-

474

(dimethylamino) -1~
pyrrolidinyl)methyl) -5~
(trifluoromethyl)phenyl

y-2-fluoro-5-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)benzamide

610.61 | 611

N-(2-(((38)-3~-

475

pyrimidinyl)-2-

(dimethylamino) -1-
pyrrolidinyl)methyl) -5-
(trifluoromethyl)phenyl

) -2-fluoro-5-((3-(2-
(methylamino) -4-

pyridinyl) oxy)benzamide

609.63 | 610

pyrimidinyl)-2-
476

) benzamide

2-fluoro-5-((3-(2~
(methylamino) -4-

pyridinyl) oxy) -N- (2~

(methyl (1-methyl-3-
pyrrolidinyl)amino)-5-
(trifluoromethyl)phenyl

595.6 596

bipyridin-2-

N- (3- (ethyloxy)phenyl) -
2-fluoro-5-((2'~-
477 (methylamino)-3,4'-

v1l) oxy) benzamide

458.49 | 459
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478

2-fluoro-5-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy) -N- (2-
(methyl (1-methyl-3-
pyrrolidinyl)amino) -5-
(trifluoromethyl)phenyl
) benzamide

N,

)

/IO
N
CHHN 0

F
F

596.

59

597

479

2-methyl-6-((3-(2-
(methylamino) ~4-
pyrimidinyl)-2-
pyridinyl) oxy) -N- (3-(1-
methylethyl)phenyl) -4-
pyridinecarboxamide

454.

53

455

480

2-methyl-6-((3-(2-
(methylamino) -4~
pyrimidinyl)-2-
pyridinyl) oxy) -N- (3~
(methyloxy) -5-
(trifluoromethyl)phenyl
) —4-pyridinecarboxamide

510.

47

511

481

N-(2-((3-
(dimethylamino)propyl) (
methyl)amino)-5-
(trifluoromethyl)phenyl
) -2-fluoro-4-methyl-5-
((3-(2- (methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)benzamide

611.

64

612

482

N-(2-((3R)-3-
(dimethylamino) -1-
pyrrolidinyl)-5-

(trifluoromethyl)phenyl
)-2-fluoro-4-methyl-5-
((3-(2~- (methylamino) -4~
pyrimidinyl)-2-
pyridinyl) oxy)benzamide

609.

63

610

483

2-fluoro-4-methyl-5-
((3-(4- (methylamino) -
1,3,5-triazin~-2-yl)-2-
pyridinyl)oxy) -N-(3-(1-
methylethyl)phenyl)benz
amide

472.

52

473
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484

2-fluoro-5-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl)oxy) -N-(2-
(methyl (1-methyl-4-
piperidinyl)amino) -5-
(trifluoromethyl)phenyl
Ybenzamide

Y

610.

61 | 611

485

2-fluoro-5-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl)oxy)-N-(2-
(methyl (1-methyl-4-
piperidinyl)amino) -5-
(trifluoromethyl)phenyl
Ybenzamide

CHHN"0

m@@

F

609.

63 | 610

486

3-bromo-5-( (3-(2-
(methylamino) -4-
pyrimidinyl) -2-

pyridinyl)oxy) -N-(3-(1-
methylethyl)phenyl) ben=z
amide

f

e
@ O?/Br
N
Lo} H
5.

cHy

518.

41 | 518

487

3-bromo-5-((3-(2-
(methylamino)-4-
pyrimidinyl)-2-
pyridinyl)oxy)-N-(3-
(methyloxy) -5-
(trifluoromethyl)phenyl
)benzamide

M

wc:%iTir

574.

36 | 574

488

2-fluoro-4-methyl-5-

((3-(2- (methylamino) -4-
pyrimidinyl)-2-

pyridinyl)oxy)-N-(2-

(methyl (1-methyl-4-
piperidinyl)amino)-5-
(trifluoromethyl)phenyl

Ybenzamide

623.

65 | 624

489

2-fluoro-4-methyl-5-
((3-(4- (methylamino) -
1,3,5-triazin-2-yl)-2-
pyridinyl)oxy) -N-(2-
(methyl (1-methyl-4-
piperidinyl)amino)-5-
(trifluoromethyl)phenyl
)benzamide

He' Y’H

5?;:?

FF

624.

64 | 625
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490

3-bromo-N- (2-((3-
(dimethylamino) propyl) (
methyl)amino) -5-
(trifluoromethyl)phenyl
)-5-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)benzamide

658.

52

658

491

3-bromo-5-((3-(2-
(methylamino) -4-
pyrimidinyl) -2-
pyridinyl) oxy)-N-(2-
{(methyl ( (l-methyl-3-
pyrrolidinyl)amino)-5-
(trifluoromethyl)phenyl
) benzamide

656.

51

656

492

3-fluoro-5-((3-(2-
(methylamino) -4-
pyrimidinyl) -2-
pyridinyl)oxy)-N-(3-(1-
methylethyl)phenyl)benz
amide

457.

51

458

493

3-((3-(2- (methylamino) -
4-pyrimidinyl)-2-
pyridinyl) oxy) -N- (3-(1-
methylethyl)phenyl)benz
amide

439.

52

440

494

2-fluoro-3-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl)oxy) -N- (3-(1-
methylethyl)phenyl)benz
amide

457.

51

458

495

2-fluoro-4-methyl-5-
((3-(2- (methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)-N-(2-
(methyl (l-methyl-3-
pyvrrolidinyl)amino)-5-
(trifluoromethyl)phenyl
) benzamide

6009.

63

610
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496

Ybenzamide

2-fluoro-4-methyl-5-
({3~ (4- (methylamino) -
1,3,5-triazin-2-yl)-2-
pyridinyl)oxy) -N-(2-
(methyl (1-methyl-3-
pyrrolidinyl)amino) -5-
(trifluoromethyl)phenyl

610.62 | 611

pyrimidinyl)-2-

497 pyridinyl) oxy) -N- (3~

(methyloxy)-5-

Ybenzamide

3-fluoro-5-((3-(2-
(methylamino) -4-

(trifluoromethyl)phenyl

513.45 | 514

498

amide

3-fluoro-5-( (3~ (4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy) -N-(3-(1-
methylethyl)phenyl) benz

7 N

&

o

B m
[}
o

o
o

458.5 459

N-(2-((3-

499

(dimethylamino) propyl) (
methyl) amino) -5-
(trifluoromethyl)phenyl
) -2-fluoro-4-methyl-5-
((3-(4- (methylamino) -
1,3,5-triazin-2-yl)-2-
pyridinyl) oxy)benzamide

ot
[+
z=(
N 7

/N
Ve
s o
}S.}:
-

z-0
S
z-0
ol
"z
o

-
-
n

612.63 | 613

pyrimidinyl)-2-
500

Ybenzamide

3-fluoro-5-((3-(2-
(methylamino) -4-

pyridinyl) oxy) -N-(2-
(methyl (1-methyl-3-
pyrrolidinyl)amino)-5-
(trifluoromethyl)phenyl

i

595.6 596

N-(2-{((3-

501

(dimethylamino) propyl) (
methyl)amino) -5-(1-
methylethyl)phenyl) -2-
fluoro-5-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)benzamide

x
(s}
=
o,
\_F

7 N
rd
-

z-0
&

z-0 2=
o+
T
Z
o

572.68 | 573




WO 2005/113494 PCT/US2005/016346
223

Ex. Structure Name Structure MS
No. Data

N-(2-((3- IWNY
(dimethylamino)propyl) (
methyl) amino) -5- é;“EE}
(trifluoromethyl)phenyl o .

) =3-fluoro-5-( (3- (2- Rk, | °97-61 ] 598
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)benzamide

|N‘
N A

502

N-(2-((3- N
(dimethylamino) propyl) (
methyl)amino) -5- (1- < .?
methylethyl)phenyl)-2- o
503 Fluorom5- { (3~ (2- - W*’H:f 571.7 | 572
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)benzamide

2-fluoro-5-( (3- (4- S
(methylamino)-1,3,5- A0
triazin-2-yl)-2-
pyridinyl)oxy) -N-(3-(1- Eﬁ; 458.5 459
methylethyl)phenyl)benz
amide

504

2-fluoro-5-( (3-(2- he Y

(methylamino) -4- Ao
pyrimidinyl)-2- AN tin

205 pyridinyl)oxy) -N-(3-(1- ¥ 457.51 | 458

methylethyl)phenyl)benz i)r

amide s

N-(2-( (3~ Hon
(dimethylamino) propyl) ( 7
methyl)amino) -5- /|°i£rF
(trifluoromethyl)phenyl 5 .
) -3-fluoro-5-((3-(4- Fégjw » 598.6 539
(methylamino)-1,3,5- i
triazin-2-yl)-2-
pyridinyl) oxy)benzamide

506

pyridinyl)oxy) -N-(2-
(methyl (1-methyl-3-
pyrrolidinyl)amino) -5-
(trifluoromethyl)phenyl
) benzamide

507 596.59 | 597

I
3-fluoro-5-((3-(4- )
(methylamino)-1,3,5-
triazin-2-yl)-2- -
A
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508

2-fluoro-5-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl)oxy)-N-(2-
(methyl ( (3R) -1l-methyl-
3-pyrrolidinyl)amino) -
5~
(trifluoromethyl)phenyl
) benzamide

o
N A
S
X ?
CHHN"SO
SaeW

He 4]

595.6

596

509

2-fluoro-5-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy) -N- (2-
(methyl (1-methyl-3-
pyrrolidinyl)amino) -5-
(trifluoromethyl)phenyl
Y benzamide

595.6

596

510

N-(2-((3-
(dimethylamino) propyl) (
methyl)amino)-5-(1,1-
dimethylethyl)phenyl) -

2-fluoro-5-( (3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy) benzamide

586.71

587

511

N-(2-(2-
(dimethylamino) -1, 1-
dimethylethyl) -5-
(trifluoromethyl)phenyl
y-2-fluoro-5-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)benzamide

582.6

583

512

2-fluoro-5-((2'-
(methylamino)-3,4"'-
bipyridin-2-yl) oxy) -N-
(2- (methyl (1-methyl-3-
pyrrolidinyl)amino)-5-
(trifluoromethyl)phenyl
)benzamide

594.61

595

513

N-(2-((3-
(dimethylamino)propyl) (
methyl) amino) -5-(1,1-
dimethylethyl)phenyl) -

2—-fluoro-5-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)benzamide

585.72

586
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514

N-phenyl-4-( (3-(4-
pyrimidinyl)-2-

pyridinyl) oxy)benzamide’

368.

39 | 369

515

-(2-((3R)-3-
(dimethylamino)-1-
pyrrolidinyl)-5-
(trifluoromethyl)phenyl
y-2-fluoro-5-((2'-
(methylamino)-3,4'-
bipyridin-2-
v1) oxy)benzamide

594.

61 | 595

516

N- (2-fluorophenyl) -4-
((3-(4-pyrimidinyl)-2-
pyridinyl)oxy)benzamide

386.

38 | 387

517

N- (3-fluoro-2-
(methyloxy)phenyl) -4~
((3-(4-pyrimidinyl)-2-

pyridinyl) oxy)benzamide

416.

41 | 417

518

N-(2-((3-
(dimethylamino)propyl) (
methyl)amino) -5-
ethynylphenyl)-2-
fluoro-5-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)benzamide

é@

OFNH CH,  GH,
NWN.CH:

Hc/’

553.

64 | 554

519

N-(2-((3-
(dimethylamino) propyl) (
methyl)amino)-5-
ethynylphenyl) -2-
fluoro-5-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)benzamide

wehety

NN

oY

N\/\/N “CH,

Hc/

554.

63 | 555
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N-(2-((3-

520

pyrimidinyl)-2-

(dimethylamino)propyl) (
methyl)amino) -5-
(pentafluoroethyl)pheny
1)-2-fluoro-5-((3-(2-
(methylamino) -4-

pyridinyl) oxy)benzamide

647.

62 | 648

N-(2-((3-

521

(dimethylamino) propyl) (
methyl)amino)-5-
(pentafluoroethyl)pheny
1)-2-fluoro-5-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)benzamide

648

61 | 649

N-(2-((3-

522

bipyridin-2-

(dimethylamino) propyl) (
methyl)amino) -5-
(trifluoromethyl)phenyl
y-2-fluoro-5-((2'~
(methylamino)-3,4 '~

vl)oxy)benzamide

596.

63 | 597

N-(2-((3-

523

bipyridin-2-

(dimethylamino) propyl) (
methyl)amino)-5-(1,1-
dimethylethyl)phenyl) -
2-fluoro-5-((2'~
(methylamino)-3,4"'-

v1l) oxy)benzamide

584,

74 | 585

pyrimidinyl)-2-

N- (5-bromo-2-( (3~
(dimethylamino)propyl) (
methyl) amino) phenyl) -2-
524 fluoro-5-((3-(2-
(methylamino) -4-

pyridinyl) oxy) benzamide

608.

51 | 610

525

pyrimidinyl)-2-

N-(3-chloro-2-((3-
(dimethylamino)propyl) (
methyl)amino) -5-
(trifluoromethyl)phenyl
) -2-fluoro-5-((3-(2-
(methylamino) -4-

pyridinyl) oxy)benzamide

632.

06 | 632
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526

N-(3-chloro-2-((3-
(dimethylamino) propyl) (
methyl)amino) -5-
(trifluoromethyl)phenyl
)y -2-fluoro-5-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)benzamide

mﬂﬂﬁ

633.05

633

527

N- (5-chloro-2-((3-
(dimethylamino)propyl) (
methyl)amino)phenyl) -2-

fluoro-5-((3-(2-

(methylamino) -4-

pyrimidinyl)-2-
pyridinyl) oxy)benzamide

564.06

564

528

2-fluoro-5-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl)oxy) -N-(3-(1-
methyl-4-piperidinyl) -
5._
(trifluoromethyl)phenyl
) benzamide

581.57

582

529

N- (5-bromo-2- ( (3~
(dimethylamino)propyl) (
methyl) amino)phenyl) -2-

fluoro-5-((3-(4-

(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy) benzamide

609.5

609

530

N- (5-cyclopropyl-2-((3~-
(dimethylamino)propyl) (
methyl)amino)phenyl) -2-
fluoro-5-((3-(2-
(methylamino) -4~
pyrimidinyl) -2~
pyridinyl) oxy)benzamide

569.68

570

531

N- (5-cyclopropyl-2-((3-
(dimethylamino)propyl) (
methyl)amino)phenyl) -2~
fluoro-5-( (3-(4-
(methylamino)-1,3,5~
triazin-2-yl)-2-
pyridinyl) oxy)benzamide

570.67

571

532

N- (5-chloro-2-((3-
(dimethylamino) propyl) (
methyl)amino)phenyl) -2~

fluoro-5-((3-(4-

{(methylamino)-1,3,5-

triazin-2-yl1)-2-
pyridinyl) oxy)benzamide

565.05

565
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N- (5-chloro-2- “‘E
(methyl (1-methyl-3- %ﬁ%
pyrrolidinyl)amino)phen =
533 v1)-2-fluoro-5-((3-(2- 562.04 562
(methylamino) -4- ‘*8‘9
pyrimidinyl) -2- .ﬁa‘f}m
pyridinyl) oxy)benzamide
N-(2- HIC,HYN\
( (dimethylamino)methyl) L
-5~ C @
(trifluoromethyl)phenyl y i
534 ) —2—Fluoro-5-( (3- (2- m”&)\; 540.52 | 541
(methylamino) -4~ o Y .
pyrimidinyl)-2-
pyridinyl) oxy)benzamide
N-(2- ch,nm,w\\'
( (dimethylamino)methyl) NN
-5- éﬂ"?
(trifluoromethyl)phenyl i
535 ) —2-£1luoro-5-( (3- (4- "‘°‘N“&j\1 541.51 | 542
(methylamino)-1,3,5- R
triazin-2-yl)-2-
pyridinyl) oxy)benzamide
2-fluoro-5-((3-(2- HIC.NIN\
(methylamino) -4- N
pyrimidinyl)-2- ég °\?\F
pyridinyl) oxy) -N-(3- o
536 ( (4-methyl-1- H,c.mvé“)* 595.6 | 596
piperazinyl)methyl) -5- A i .
(trifluoromethyl)phenyl
) benzamide
N-(3-((1,1-dioxido-4- ne s
thiomorpholinyl)carbony L
1)-5- é?
537 (trifluoromethyl)phenyl . o 644 .6 645
) -2-fluoro-5-((3-(2- @»(Qx
(methylamino) -4- No F§
pvrimidinyl) -2-
pyridinyl) oxy)benzamide
2-fluoro-5-((3-(2- ne et
(methylamino) -4- N
pyrimidinyl)-2- ’ k°\(ELF
pyridinyl) oxy) -N-(2- -
538 (1H-1,2,4-triazol-1- ™ 550.47 | 551
yl)-5- a
(trifluoromethyl)phenyl
) benzamide
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539

4-methyl-3-((3-(2~-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl)oxy) -N- (3-
((4-methyl-1-
piperazinyl)methyl)-5-
(trifluoromethyl)phenyl
) benzamide

i

e S
N A CH:
sge
N

O °NH

<Ot
Fq/©\,t(\)
F

591.

63

592

540

2-fluoro-N-(2-((2-
imino-1, 3-oxazolidin-3-
v1)methyl)-5-
(trifluoromethyl)phenyl
)=5-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)benzamide

H‘c,kim,n\
N A

581.

53

582

541

2-fluoro-N- (2~ ((2-
imino-1, 3-oxazolidin-3-
v1l)methyl)-5-
(trifluoromethyl)phenyl
)=5-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)benzamide

582.

52

583

542

N- (3-bromophenyl) -2- (4-
((3-(2- (methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ac
etamide

490.

36

490

543

N- (3-fluorophenyl) -2~
(4-((3-(2~
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ac
etamide

429.

45

430

544

N-(3-fluoro-5-
(trifluoromethyl)phenyl
)=2-(4-((3-(2~
(methylamino) -4~
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ac
etamide

497.

45

498
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545

3-(((4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ac
etyl)amino)benzamide

s
& 0.
é o
07 °NH
NI

o

H

454.

49

455

546

2-(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl) -
N- (5-methyl-3-
isoxazolyl) acetamide

@jzgl

N FH

0.

|

\NOZL
O “NH
(!
HC

416.

44

417

547

N- (3-isoxazolyl) -2~ (4-
((3-(2- (methylamino)-4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ac
etamide

N
N A
é"q
N

N

07 NH
N
o

o

402

.41

403

548

2-(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl) -
N- (5-methyl-1H-pyrazol-
3-yl)acetamide

415.

45

416

549

2-(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl) -
N- (3~
pyridinyl)acetamide

412.

45

413

550

2- (4~ ((3-(2-
(methylamino) -4-
pyrimidinyl) -2-

pyridinyl) oxy)phenyl) -
N-(4-
pyridinyl)acetamide

412.

45

413

551

N-methyl-3-{(((4-((3-(2-
(methylamino) -4-
pyrimidinyl) -2-

pyridinyl)oxy)phenyl)ac

etyl)amino)benzamide

468.

51

469
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552

N- (4-chlorophenyl) -2-
(4-((3-(2-
(methylamino)-4-
pyrimidinyl)-2-
pyridinyl)oxy)phenyl)ac
etamide

f

N,
S
N A

HE Y
é(

O” "NH

445.91

446

553

N-cyclopropyl-4-methyl-
3-((3-(2- (methylamino) -
4-pyrimidinyl)-2-
pyridinyl) oxy)benzamide

H,C'H\WN\
Né l-{g
~z 0.
g
[e) XH

375.43

376

554

N-(4-(1,1-
dimethylethyl)phenyl) -
3-((3-(4-pyrimidinyl) -

2-
pyridinyl) oxy)benzamide

O

N0

P
0” "NH

W& en,

424.5

425

555

N-(3-(1,1-
dimethylethyl)-1-
methyl-1H-pyrazol-5-
yl)-3-((3-(4-
pyrimidinyl) -2-
pyridinyl) oxy)benzamide

428.49

429

556

N-(5-(1,1-
dimethylethyl)-3-
isoxazolyl)-3-((3-(4-
pyrimidinyl) -2-
pyridinyl) oxy)benzamide

415.45

416

557

3-((3-(4-pyrimidinyl) -

2-pyridinyl) oxy) -N- (4-

(trifluoromethyl)phenyl
)benzamide

436.39

437

558

N- (3-chlorophenyl)-3-
((3-(4-pyrimidinyl)-2-
pyridinyl)oxy)benzamide

402.84

403
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No. Data
o
N-(2,3-dihydro-1H- 2 O\Sj
inden-5-y1)-3-( (3~ (4- e
559 pyrimidinyl)-2- o N 408.46 ‘ 409
pyridinyl) oxy)benzamide
(Y
ZN
3-((3-(4-pyrimidinyl) - ~°
2-pyridinyl)oxy)-N-((3- >N \9
560 (trifluoromethyl)phenyl oNH 450.42 | 451
ymethyl)benzamide Er
N\
o
Z 0.
N- (1H-indazol-5-yl)-3- \N‘EE
561 | ((3-(4-pyrimidinyl)-2- e 408.42 | 409
pyridinyl) oxy)benzamide p
Ntk
N,
o
7 0.
N- (1H-indazol-6-yl) -3- ¢! IE
562 ((3-(4-pyrimidinyl)-2- 07 NH 408.42 | 409
pyridinyl) oxy)benzamide gj
HY
(=
NS
o
3-((3-(4-pyrimidinyl) - /.N°
2-pyridinyl)oxy)-N-(3- >
563 | (trifluoromethyl)phenyl oy 436.39 | 437
) benzamide F§
I
)
N-(4-(1,1- Lo L
dimethylethyl)phenyl) - A
564 4-methyl-3-((3-(4- o 438.53 439
pyrimidinyl) -2~
pyridinyl) oxy)benzamide HeTien
"N
N-(3-(1,1- O R
dimethylethyl)-1- :|N°
methyl-1H-pyrazol-5- ;
565 | y1)-4-methyl-3- ((3- (4- X o 442.52 | 443
pyrimidinyl) -2- o =N
pyridinyl) oxy)benzamide o
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No. Data
(Y
4-methyl-3-((3-(4- Eér §
pyrimidinyl)-2- SN
566 pyridinyl)oxy) -N- (4- o 450.42 | 451
(trifluoromethyl) phenyl S?
Ybenzamide A
"
ZN cHy
N-(2,3-dihydro-1H- Eémaj
inden-5-y1l) -4-methyl-3- >
567 ((3- (4-pyrimidinyl)-2- T 422 .49 423
pyridinyl) oxy)benzamide E;S
O
4-methyl-3-((3-(4- Lo §
pyrimidinyl)-2- oA
568 pyridinyl)oxy)-N-( (3- o 464.44 | 465
(trifluoromethyl)phenyl
ymethyl)benzamide iy
N
() .
N- (1H-indazol-5-y1) -4- :ﬁ()&
569 methyl-3-((3-(4- o 422.45 | 423
pyrimidinyl) -2- ¢%
pyridinyl) oxy)benzamide [
lﬁ
& H;
N- (1H-indazol-6-yl)-4- :k“éﬁ
570 methyl-3-((3-(4- o 422.45 | 423
pyrimidinyl)-2-
pyridinyl) oxy)benzamide Y
{ =
N,
A
N-((18)-1- AP
571 | Cyclohexylethyl)-3-((3- >t T)j . 402.5 | 403
(4-pyrimidinyl) -2- G
pyridinyl) oxy)benzamide
(Y
N_(3_ //No
(dimethylamino)phenyl) - N FE
572 | 3-((3-(4-pyrimidinyl) - o™ wn 411.46 | 412

2_
pyridinyl) oxy)benzamide
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MW
No. Data
Ny
()
N- (4-chloro-3- Eénf
(trifluoromethyl)phenyl \N~EE
573 )-3-((3-(4- o7 K 470.84 471
pyrimidinyl)-2- ﬂwij
pyridinyl) oxy)benzamide Foa
N- (3-amino-5- Lo
(trifluoromethyl)phenyl \k'EE
574 )-3-((3-(4- o NH 451.41 452
pyrimidinyl)-2- ﬁ)il
pyvridinyl) oxy)benzamide F W
NS
|/N
3-((3- (4-pyrimidinyl) - - .N°~S>
2-pyridinyl) oxy) -N- ( (2- N
575 (trifluoromethyl)phenyl S 450.42 451
ymethyl)benzamide C%;F
!
O
N— (3_ /No
(hydroxymethyl)phenyl) - :k T;?
576 3-((3-(4-pyrimidinyl) - P 398.42 399
- Q0
pyridinyl) oxy)benzamide Ho
NS
|/N
N-(3,4-dimethylphenyl) - :k“EE
577 3“((3“(4”p32’f1m1d1ny1)' oo 396.45 | 397
pyridinyl) oxy)benzamide égwm
O
3-((3-(4-pyrimidinyl) - /k°
2-pyridinyl)oxy)-N-( (4-
78 (trifluoromethyl)phenyl o 450.42 | 451
)ymethyl)benzamide k(%xF
F
O
N-(4- A°
(aminocarbonyl)phenyl) - N ?
579 | 3-((3-(4-pyrimidinyl) - 411.42 | 412

2—
pyridinyl) oxy)benzamide
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No. Data
@
N-(3-(1,1- X
dimethylethyl)phenyl) - N ?
580 3-((3-(4-pyrimidinyl) - o ?H 424 .5 425
2-—-
pyridinyl) oxy)benzamide " oy
O
N- (1-naphthalenyl) -3- “Y°
581 | ((3-(4-pyrimidinyl)-2- 418.45 | 419
. . . 07 "NH
pyridinyl) oxy)benzamide :
(S
2N
N-phenyl-3- ( (3~ (4- <%
582 pyrimidinyl)-2- P 368.39 | 369
pyridinyl) oxy)benzamide
O
N- (3,3-dimethylbutyl) - P
- - - s : ‘ - N \
5g3 | >-((3-(4 pgflmldlnyl) EiiH 376.46 | 377
pyridinyl) oxy)benzamide o Cc*:;
('
2N H,
N- (3-chlorophenyl) -4- S 0
methyl-3-((3-(4- N ‘
584 yrimidinyl)-2- e 416.87 | 417
pyridinyl) oxy)benzamide /@
&)
O
N-(3- o L
(dimethylamino)phenyl) - Ln
585 d-methyl-3-((3-(4- o7 NH 425.49 426
pyrimidinyl)-2- H:O-N@
pyridinyl) oxy)benzamide oy
O
N- (4-chloro-3- o
(trifluoromethyl)phenyl Ln
586 ) -4d-methyl-3-((3-(4- o NH 484.86 | 485
pyrimidinyl)-2- FY@
pyridinyl) oxy)benzamide oo




WO 2005/113494 PCT/US2005/016346
236
Ex. Structure Name Structure MS
MW
No. Data
N,
[
N- ((18)-1- P
cyclohexylethyl) -4~ (T le
587 methyl-3-((3-(4- o 416.52 417
pyrimidinyl)-2- HaC,J\()
pyridinyl) oxy)benzamide
&
A-methyl-3- ((3-(4- Lot
pyrimidinyl)-2- (N ‘
588 pyridinyl)oxy) -N-( (2~ o7 NH 464 .44 | 465
(trifluoromethyl)phenyl F;@
Ymethyl)benzamide Fr
N\
{ =N
N-(3,5-dichlorophenyl) - °
. ' ' _ N
589 3“((3'(4'932’f1m1dmy1) Eﬂ 437.29 | 437
pyridinyl) oxy)benzamide c|/©\c|
O
N- (2-fluoro-5- Lo
(trifluoromethyl)phenyl N \9
590 y-3-((3-(4- - o 454 .38 455
pyrimidinyl)-2- Ff\/@
pyridinyl) oxy)benzamide ¢
O
N- (2-methyl-5- Lo
(trifluoromethyl)phenyl M ?
591 y=3-((3-(4- W 450.42 451
pyrimidinyl) -2~ F\F}/@ *
pyridinyl) oxy)benzamide ¢
@
N- (3, 5-dimethylphenyl) - 2 OE?
. ' . _ N
592 3'((3‘(4'p32’f1mdmyl) D 396.45 | 397
pyridinyl) oxy)benzamide o an
N\
{ =N
N- (3~ (1- Y°
methylethyl)phenyl)-3- . 411
593 | "((3- (4-pyrimidinyl)-2- i 410.48
pyridinyl) oxy)benzamide CH°“=
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594

N- (4-fluoro-3-
(trifluoromethyl)phenyl
)=3-((3-(4-
pyrimidinyl)-2-
pyridinyl)oxy)benzamide

N
N
(o
/Io
N
07 NH

e

E
FOF

454.

38

455

595

N-(3-chloro-4-
fluorophenyl)-3-((3-(4-
pyrimidinyl)-2-
pyridinyl) oxy)benzamide

)
N0
P
07 "NH
3.

420

.83

421

596

N- (4- (methyloxy) -3-
(trifluoromethyl)phenyl
)=3-((3-(4-
pyrimidinyl)-2-
pyridinyl) oxy)benzamide

466.

42

467

597

N- (3- (ethyloxy)phenyl) -
3-( (3~ (4-pyrimidinyl) -
22—
pyridinyl) oxy)benzamide

412.

45

413

598

N-(2,3-dihydro-1H-
inden-4-yl)-3-((3-(4-
pyrimidinyl)-2-
pyridinyl) oxy)benzamide

408.

46

409

599

N-(3-((1-
methylethyl) oxy)phenyl)
-3-((3-(4-pyrimidinyl) -

2_
pyridinyl) oxy)benzamide

426.

47

427

600

N-(4-nitro-3-
(trifluoromethyl)phenyl
)=3-((3-(4-
pyrimidinyl)-2-
pyridinyl) oxy)benzamide

481.

39

482
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601

N- (3- (methyloxy)-5-
(trifluoromethyl)phenyl
)=-3-((3-(4-
pyrimidinyl) -2-
pyridinyl) oxy)benzamide

®

2N

= 0.

@ ?
o) NH
F[j
F 0

F CH,

466.42

467

602

4-(2-((5-(((2R,68)-2,6~
dimethyl-1-
pilperidinyl) carbonyl) -
2-methylphenyl) oxy) -3~
pyridinyl)pyrimidine

402.5

403

603

N- (3,5-dimethylphenyl) -
4d-methyl-3-((3-(4-
pyrimidinyl) -2-
pyridinyl) oxy) benzamide

N.
()
=ZN
/0
]
N
(e}

HI
NH
H,c” i TCH,

410.48

411

604

N-(3-(1,1~
dimethylethyl)phenyl) -
4d-methyl-3-((3-(4-
pyrimidinyl) -2-
pyridinyl) oxy) benzamide

438.53

439

605

4d-methyl-N-phenyl-3-
((3-(4-pyrimidinyl)-2-
pyridinyl) oxy)benzamide

382.42

383

606

4-methyl-N-(3-(1-
methylethyl)phenyl) -3-
((3-(4~pyrimidinyl)-2-
pyridinyl) oxy)benzamide

424.5

425

607

N- (3~ (ethyloxy)phenyl) -
4-methyl-3-((3-(4-
pyrimidinyl)-2-
pyridinyl) oxy)benzamide

426.47

427
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608

N-(2,3-dihydro-1H-
inden-4-yl)-4-methyl-3-
((3-(4-pyrimidinyl) -2~
pyridinyl) oxy)benzamide

N
@
H,
/Io
N
07 NH

422.49 | 423

N-(3-(4-

609 1)-3-((3-(4-
pyrimidinyl)-2-

morpholinylmethyl)pheny

pyridinyl) oxy)benzamide

N,
(Y
=N
/10
N
0 NH
EEL,N

9

467.53

610 pyrimidinyl) -2~

N-(3,4-dimethylphenyl) -
4-methyl-3-((3-(4-

pyridinyl) oxy)benzamide

410.48 | 411

pyrimidinyl)-2-

611 pyridinyl)oxy) -N-( (4-
(trifluoromethyl)phenyl

4-methyl-3-((3-(4-

464.44 | 465

ymethyl)benzamide ¢ '
O
N- (3- T 1
(aminocarbonyl)phenyl) - N
612 d-methyl-3-((3-(4- 0% 425 .45 426
pyrimidinyl)-2- o
pyridinyl) oxy)benzamide NH,
o
4-methyl-N- (1- /'oTiﬁ
- - - N
613 | naphthalenyl)-3-((3-(4 432.48 | 433
pyrimidinyl)-2- 07 NH
pyridinyl) oxy)benzamide
O
N- (4-fluoro-3- 1o H
(trifluoromethyl)phenyl N
614 )-4-methyl-3-((3-(4- 0P NH 468.41 | 469

pyrimidinyl)-2-

pyridinyl) oxy) benzamide
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Ex. Structure Name Structure MW MS
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|Nﬁg
4-methyl-N- (3-((1- [ o
methylethyl) oxy)phenyl) { :N
615 | -3-((3-(4-pyrimidinyl)- - 440.5 441
2 iJe
pyridinyl)oxy)benzamide HC™ 0
O
o Hy
4-methyl-N- (4-(4- %@
morpholinyl)phenyl)-3- o
616 ((3- (4-pyrimidinyl)-2- <) 467 .53 468
pyridinyl) oxy)benzamide EN]
N-(4- Lo B
(diethylamino)phenyl) - A
617 4-methyl-3-((3-(4- odg 453.54 454
pyrimidinyl) -2- I
pyridinyl) oxy)benzamide [N
O
o Hy
4-methyl-N- (4-(1- N 755
piperidinyl)phenyl)-3- o
618 ((3- (4-pyrimidinyl)-2- <) 465.55 466
pyridinyl) oxy)benzamide [N)
, @)
o Hy
N-(4-(1H-imidazol-1- ¢! 755
yl)phenyl)-4-methyl-3- o>
619 ((3- (4-pyrimidinyl) -2~ <] 448.48 449
pyridinyl) oxy)benzamide "y
Ny
4-methyl-N- (4- (4~ . §
methyl-1- Ao
620 | piperazinyl)phenyl)-3- Q 480.57 | 481
((3- (4-pyrimidinyl)-2- E:J
pyridinyl) oxy) benzamide By
O
N- (4- Lo L
(acetyl (methyl)amino)ph A
621 | enyl)-4-methyl-3-((3- X 453.5 | 454
(4-pyrimidinyl)-2- Y
pyridinyl) oxy)benzamide By tan
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622

4-methyl-3-((3-(4-
pyrimidinyl)-2-
pyridinyl) oxy) -N- (4-
(1H-1,2,4-triazol-1-
v1)phenyl)benzamide

449.47 | 450

623

4d-methyl-N- (4-
pyridinyl)-3-((3-(4-
pyrimidinyl)-2-
pyridinyl) oxy)benzamide

383.41 | 384

624

N- (4-hydroxyphenyl) -4-
methyl-3-((3-(4-
pyrimidinyl)-2-

pyridinyl) oxy)benzamide

398.42 | 399

625

4-methyl-N-(3-
(piperidin-4-yloxy) -5-
(trifluoromethyl)phenyl
) -3-(3- (pyrimidin-4-
v1)pyridin-2-
vloxy)benzamide

549.55 | 549

626

tert-butyl 4-(3-(4-
methyl-3-(3- (pyrimidin-
4-v1l)pyridin-2-
vloxy)benzamido) -5-
(trifluoromethyl)phenox
v)piperidine-1-
carboxylate

649.67 | 649

627

N-(2-((3-
(dimethylamino) propyl) (
methyl)amino) -5-
(trifluoromethyl)phenyl
) -2-methoxy-5-(3-(4-
(methylamino)-1,3,5-
triazin-2-vyl)pyridin-2-
vloxy)benzamide

610.64 | 611
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No. Data

4-(3-(2- b
(methylamino)pyrimidin- N
628 4—yl)pyrlNd£1(n3—_2-yloxy)- ’ ko@ﬁr“ [ 465.43 | 466
F
(trifluoromethyl)phenyl °
) benzamide
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Method I
Example 629

CF,
H

a a;
/ 0O
HN 0

=N
7\
Ne N\ s

5 Synthesis of 4-Methyl—3—((3—(6—(methylamino)—4—pyrimidinyl)-
2—pyridinyl)oxy)—N—(3-(trifluoromethyl)phenyl)benzamide

Step 1. Preparation of [6-(2-chloro-pyridin-3-y1) -
pyrimidin-4-y1]-methyl-amine

10
4—Chloro—6—(2—chloro-pyridin—3—yl)—pyrimidine (450 mg, 1.99

mmol), methylamine hydrochloride (202 mg, 2.99 mmol), K,CO;
(550 mg, 3.98 mmol) and DMSO (3.0 mL) were combined. The
mixture was heated overnight at 80 °C in a sealed tube. The

15 cooled mixture was diluted with water (300 mL) and the
resulting solid was filtered, washed with water and dried to
yield the title compound. MS m/z = 221 [M+1]*. Calc’d for
C10HsC1N,: 220.66.

Step 2. Preparation of 4-methyl-3-((3- (6~ (methylamino) -4-
20 pyrimidinyl)-2-pyridinyl) oxy) -N- (3—-
(trifluoromethyl)phenyl)benzamide

[6—(2—Chloro—pyridin—3—yl)—pyrimidin-4—y1]—methyl—amine (55
mg, 0.25 mmol), 3—hydroxy—4—methyl—N—(3—trif1uoromethyl—

25 phenyl)-benzamide (81 mg, 0.27 mmol), Cs3CO; (162 mg, 0.50
mmol) and DMSO (0.8 mL) were combined. The mixture was
heated overnight at 125 °C in a sealed tube. The resulting
mixture was cooled to RT, diluted with water and extracted
with EtOAc. The aqueous layer was neutralized (pH~7) with

30 TFA and extracted with EtOAc. The organic layer was dried
over Na;S0,, filtered and concentrated to yield the title

compound. MS m/z = 480 [M+1]*. Calc’d for Ca5HoF3NsOp: 479.47.



WO 2005/113494

A-909

- 244 -

PCT/US2005/016346

Ex.

Structure Name

Structure

MS
Data

630

3-((5-chloro-3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl)oxy) -4-
methyl-N-(3-(1-
methylethyl)phenyl)benz
amide

487.99 | 488

631

3-((3-(4~-( (4~
(dimethylamino)butyl)am
ino)-1,3,5-triazin-2-
vl)-2-pyridinyl)oxy) -4-
methyl-N-(3-(1-
methylethyl)phenyl) benz
amide

539.68 | 540

632

4d-methyl-N-(3-(1-
methylethyl)phenyl)-3-
((3-(4-((3-(4-
morpholinyl)propyl)amin
o)-1,3,5-triazin-2-yl) -
2—
pyridinyl)oxy)benzamide

567.69 | 568

633

4-methyl-N-(3-(1-
methylethyl)phenyl)-3-
((3-(4-((2-(4-
morpholinyl)ethyl)amino
y-1,3,5-triazin-2-yl) -
2-
pyridinyl) oxy)benzamide

553.66 | 554

634

N- (5-cyclohexyl-2-
(methyloxy)phenyl) -4-
methyl-3-((3-(4-((3-(4-
morpholinyl)propyl)amin
0)-1,3,5-triazin-2-yl)-
2 -
pyridinyl) oxy)benzamide

637.78 | 638

635

N- (5-cyclohexyl-2-
(methyloxy)phenyl)-3-
((3-(4-((4~-
(dimethylamino)butyl)am
ino)-1,3,5-triazin-2-
vl)-2-pyridinyl)oxy) -4-
methylbenzamide

609.77 | 610
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No. MW Data
N- (5-cyclohexyl-2- {)KVRIﬁ
(methyloxy)phenyl) -4- (.
methyl-3-((3-(4-((2- (4- X ES
636 | morpholinyl)ethyl)amino o 623.75 | 624
)-1,3,5-triazin-2-yl1)- (jitrwm
2-
pyridinyl) oxy)benzamide
LN
7 H
4-methyl-N-(3-(1- /h°
methylethyl)phenyl)-3- .
637 ((3- (4-quinolinyl) -2- 5\( 473.57 474
pyridinyl) oxy)benzamide c;*
Hon
4-methyl-N-(3-(1- SO
methylethyl)phenyl) -3- [ﬁ /k°
638 ((2'-((3-(4- AN ¢ 565.71 | 566
morpholinyl)propyl)amin :
0)-3,4'-bipyridin-2- CJY%
yl)oxy)benzamide i
Ny
N- (5-cyclohexyl-2- Lot
(methyloxy)phenyl) -4- N
639 methyl-3-((3-(4- L 543.66 | 544
quinolinyl)-2- H KE\O
pyridinyl) oxy)benzamide
3-((3-(6,7- oo
bis (methyloxy)-4- RS OY &
quinazolinyl)-2- \k‘FE
640 pyridinyl) oxy)-4- " So 534.61 | 535
methyl-N-(3-(1- EEH»&
methylethyl)phenyl)benz cH,
amide
Ron
N- (5-cyclohexyl-2- H"/ "
(methyloxy)phenyl) -4- @] /hm§§
641 | Methyl-3-((2'-((3-(4~ e 635.8 | 636
morpholinyl)propyl)amin He®
0)-3,4"'-bipyridin-2-
v1l)oxy)benzamide
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642

4-methyl-3-((3-(4-
{(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl)oxy) -N-(3-(1-
methylethyl)phenyl)benz
amide

H‘C’NII/N:]

454.53 | 455

643

N- (5-cyclohexyl-2-
(methyloxy)phenyl) -4-
methyl-3-( (3~ (4~
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)benzamide

524.62 | 525

644

4-methyl-N-(3-(1-
methylethyl)phenyl)-3-
((3-(4-((2-(1-
pyrrolidinyl)ethyl)amin
o)-1,3,5-triazin-2-yl) -
2—

“|"pyridinyl) oxy)benzamide

537.66 | 538

645

3-({(3-(4- (ethylamino) -
1,3,5-triazin-2-yl)-2-
pyridinyl)oxy)-4-
methyl-N-(3-(1-
methylethyl) phenvyl)benz
amide

468.56 | 469

646

4d-methyl-N-(3-(1-
methylethyl)phenyl) -3-
((3-(4- (propylamino) -
1,3,5-triazin-2-yl)-2-
pyridinyl) oxy)benzamide

482.58 | 483

647

N- (5-cyclohexyl-2-
(methyloxy)phenyl)-4-
methyl-3-((3-(4-((2-(1-
pyrrolidinyl)ethyl)amin
o)-1,3,5-triazin-2-yl)-
2-
pyridinyl) oxy)benzamide

607.76 | 608
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No. Data
i
N-(5-cyclohexyl -2~ g \N'rﬁq "
(methyloxy)phenyl) -3- &0155
((3-(4-(ethylamino) -
481 1,3, 5-triazin-2-y1)-2- K, °38.65 | 539
pyridinyl) oxy) -4-
methylbenzamide
H,c’\/u Ny
N-(5-cyclohexyl-2- T "
(methyloxy)phenyl) -4- 6(0755
649 methyl-3-((3-(4- oo 552.67 | 553
(propylamino)-1,3,5- Oy,
triazin-2-yl)-2-
pyridinyl) oxy)benzamide
3-((3-(6,7- KoY,
bis (methyloxy)-4- e Ao §
quinazolinyl)-2- N
650 pyridinyl)oxy) -N- (5- o e 604.7 605
cyclohexyl-2- He G\O
(methyloxy)phenyl) -4-
“methylbernzamide e
3-((3-(5-fluoro-2-((2- i
o oy,
pyrrolidinyl)ethyl)amin :ko\(é
651 | ©)-4-pyrimidinyl)-2- W 554.67 | 555
pyridinyl) oxy) -4- @\(
methyl-N- (3- (1- T
methylethyl)phenyl)benz
amide
4-methyl-3-((2'-((3-(4- s
morpholinyl)propyl)amin NH/ P&
0)-3,4"'-bipyridin-2- [o] g \@
652 v1l)oxy)-N- (2~ (4- O o 676.74 | 677
morpholinyl) -5~ NGYF
(trifluoromethyl)phenyl Fi
) benzamide
N- (5-cyclohexyl-2- o NS
(methyloxy)phenyl)-3- ’éF &
( (3= (5-fluoro-2-( (2~ (1- uﬁ@
653 | pyrrolidinyl)ethyl)amin e 624.76 | 625
o) ~4-pyrimidinyl)-2- ne (j\o
pyridinyl)oxy)-4-
methylbenzamide
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654

3-((3-(4- (butylamino) -
1,3,5-triazin-2-yl)-2-
pyridinyl)oxy)-N- (5-
cyclohexyl-2-
(methyloxy)phenyl)-4-
methylbenzamide

H;cwnm/m\l
NzN

H,y
/10
N

07 "NH
Q/@““

566.7

567

655

N-(5-cyclohexyl-2-
(methyloxy)phenyl)-3-
((3-(4-((2-
hydroxyethyl)amino) -
1,3,5-triazin-2-yl)-2-
pyridinyl) oxy)-4-
methylbenzamide

554.65

555

656

3-((3-(b-fluoro-2-
(methylamino) -4~
pyrimidinyl)-2-
pyridinyl) oxy) -4~
methyl-N- (3-(1-

‘methylethyl)phenyl)benz

amide

471.53

472

657

N- (5-cyclohexyl-2-
(methyloxy)phenyl) -3-
((3-(5-fluoro-2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy) -4-
methylbenzamide

541.62

542

658

N- (5-cyclohexyl-2-
(methyloxy)phenyl)-4-
methyl-3-((2'-
(methylamino)-3,4'-
bipyridin-2-
v1l)oxy)benzamide

522.65

523

659

4-methyl-3-((3-(2-
(methylamino) -4~
pyrimidinyl)-2-
pyridinyl) oxy) -N-(3-(1-
methylethyl)phenyl) benz
amide

453 .54

454
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Ex. Structure Name Structure MW MS
No Data
Hn
2-fluoro-5-((2'- MU
(methylamino)-3,4"'- °
bipyridin-2-yl)oxy) -N- S Eik
660 (2- (L-piperidinyl) -5- (}H o 565.57 | 566
(trifluoromethyl)phenyl p
) benzamide i
H:C.OIN\
4-methyl-3-((2'- P "
(methyloxy)-3,4"'- :k°E;
661 blpyrldln“é‘_yl)oxw ~N- oo 479.46 | 480
(trifluoromethyl)phenyl C%XF
) benzamide F
B
3-((5-bromo-3-(4- L
pyrimidinyl) -2~ “Y°
Ca A B N
662 py";;eilhr;%l_)l\f_xé)_ 4 o> 529.31 | 530
(trifluoromethyl)phenyl ;rij
) benzamide - ; B
Method J

Example 663

H O
N

CF,
O

7 =N

Synthesis of N-(3-Methyl-4-((3-(4-pyrimidinyl)-2-
pyridinyl)oxy)phenyl)—Z—(3—(trifluoromethyl)phenyl)acetamide

To 3—methy1—4—(3—pyrimidin—4—yl—pyridin-z—yloxy)—phenylamine
(30 mg, 0.11 mmol), (3-trifluoromethyl-phenyl)-acetic acid
(27 mg, 0.13 mmol), and EDC (41 mg, 0.22 mmol) was added
CHxCl; (2.0 mL).
concentrated, diluted with EtOAc, and extracted with
saturated NaHCO;.

The mixture was stirred for 6 h at RT,

The organic layer was dried over Na,SO,,
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filtered, concentrated and purified by reverse-phase HPLC to
vield N- (3-Methyl-4- ((3-(4-pyrimidinyl)-2-
pyridinyl) oxy)phenyl) -2- (3-
(trifluoromethyl)phenyl)acetamide. MS m/z = 465 [M+1]".
Calc’d for CysHioF3NsO,: 464.45.

Example 664

H
AN
N~
A °
N NH

O NH (N

Synthesis of N-(3-methyl-4-((3-(2-(methylamino)-4-
pyrimidinyl)—2—pyridinyl)oxy)phenyl)—N’—(2—(4—methyl—1—
piperazinyl)-5- (trifluoromethyl)phenyl)urea :

Step 1. Preparation of phenyl 3-methyl-4-(3-(2-
(methylamino)pyrimidin-4-yl)pyridin-2-yloxy)phenylcarbamate

To 4-(2-(4-amino-2-methylphenoxy)pyridin-3-y1l)-N-
methylpyrimidin-2-amine (200 mg, 0.65 mmol) in THF (4 mL)
was added diisopropylethylamine (0.097 mL, 0.72 mmol) and
phenyl chloroformate (102 mg, 0.65 mmol). The mixture was
stirred for 3.5 hours at RT and used without purification.

Step 2. Preparation of N- (3-methyl-4-((3-(2- (methylamino) -
4—pyrimidiny1)—Z—pyridinyl)oxy)phenyl)—N'—(2—(4—methyl~1—
piperazinyl) -5~ (trifluoromethyl)phenyl)urea

To phenyl 3-methyl-4-(3-(2-(methylamino)pyrimidin-4-
yl)pyridin-2-yloxy)phenylcarbamate (59 mg, 0.14 mmol) in THF
(1 mL) was added 2-(4-methylpiperazin-1-yl)-5-
(trifluoromethyl)benzenamine (30 mg, 0.12 mmol) . The mixture

was stirred for 40 hours at 80 °C. The crude material was
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purified by silica gel chromatography (0-20% MeOH/CH,Cl,) to
yield the title compound as a light yellow solid. MS m/z =
593 [M+H]*. Calc’d for CioH;1F3NgO,: 592.63.

Example 665

N
f\
N~
/IO
XN NH
0] NH | '
N ~NS
FF
F

Synthesis of N-(2- ((3-{(dimethylamino)propyl) (methyl)amino) -
5- (trifluoromethyl)phenyl)-N'- (3-methyl-4-( (3~ (4-
pyrimidinyl)-2-pyridinyl)oxy)phenyl)urea

Step 1. Preparation of 4-(2-(4-isocyanato-2-
methylphenoxy)pyridin-3-yl)pyrimidine

To 3-methyl-4- (3-(pyrimidin-4-vyl)pyridin-2-yloxy)benzenamine
(93 mg, 0.33 mmol) in CH,Cl, (8 mL) was added saturated
sodium bicarbonate (4 mL) followed 5 minutes later by
phosgene (20% solution in toluene, 0.27 mL, 0.50 mmol). The
mixture was stirred for 15 minutes at RT, diluted with
CH,Cl, and extracted with water. The organic layer was
dried over sodium sulfate, filtered, concentrated and used
without purification.

Step 2. Preparation of N-(2~((3-

{(dimethylamino)propyl) (methyl)amino) -5-
(trifluoromethyl)phenyl) -N'- (3-methyl-4- ( (3~ (4-pyrimidinyl) -
2-pyridinyl) oxy)phenyl)urea

To 4-(2-(4-isocyanato-2-methylphenoxy)pyridin-3-
v1)pyrimidine (93 mg, 0.33 mmol) in toluene (3 mL) was added
NJ—(3—(dimethylamino)propyl)—Nl—methyl—4—

(trifluoromethyl)benzene-1,2-diamine (82 mg, 0.30 mmol).
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The mixture was stirred for 2.5 days at RT, then
concentrated and purified by semi-preparative HPLC (Gilson,
acidic mobile phase) to yield the title compound as an off-
white solid. MS m/z = 580 [M+H]*. Calc’d for CipH3;2F3N70z:
579.63.

Example 666

o)
N
N
H
of
S \
=N
7\
N
= \_7
HN

Synthesis of N—(5—Cyclohexy1~2—(methyloxy)phenyl)—N’—(3—
methyl—4—((3—(2-(methylamino)—4—pyrimidnyl)—2—
pyridinyl)oxy)phenyl)urea

Step 1. Preparation of 4—cyclohexyl—2—isocyanato—l—methoxy—
benzene

To 5—cyclohexyl—2-methoxy—phenylamine (106 mg, 0.49 mmol),
CH,Cl, (10 mL) and saturated NaHCO; (5 mL) was added a 20%
solution of COCl; in toluene (0.39 mL) directly to the
organic layer. The mixture was stirred for 15 min at RT,
diluted with CH,Cl, and extracted with water. The organic
layer was dried over Na,S0,, filtered and concentrated to
yvield 4—cyclohexyl—2—isocyanato-l—methoxy—benzene.

Step 2. Preparation of {4—[2—(4—amino—2—methyl—phenoxy)—
pyridin—B-yl]—pyrimidin—Z—yl}—methyl—amine

A-Amino-2-methyl-phenol (84 mg, 0.68 mmol), Cs,COs; (665 mg,
2.04 mmol) and NMP (2.5 mL) were combined. The mixture was
heated for 5 minutes at 100 °C, cooled to RT and [4-(2-
chloro—pyridin—3—yl)—pyrimidin—z—yl]—methyl—amine (150 mg,

0.68 mmol) was added. The mixture was heated in the
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microwave to 210 °C for 20 minutes, cooled, filtered through
a plug of cotton and purified by reverse-phase HPLC (Gilson,
acidic mobile phase) to yield the title compound. MS m/z =
308 [M+1]*. Cale’d for Cy7H;sNsO: 307.36.

Step 3. Preparation of N-(5-cyclohexyl-2-
(methyloxy)phenyl) -N’ - (3-methyl-4-((3-(2-(methylamino) -4~
pyrimidnyl)-2-pyridinyl)oxy)phenyl)urea

To 4-cyclohexyl-2-isocyanato-l-methoxy-benzene (56 mg, 0.24
mmol) in toluene (3.0 mL) was added {4-[2-(4-amino-2-methyl-
phenoxy) -pyridin-3-yl]-pyrimidin-2-yl}-methyl-amine (46 mg,
0.15 mmol). The mixture was stirred overnight at RT,
concentrated and purified by preparative TLC (50%
EtOAc/CH,Cl,) to yield N- (5-cyclohexyl-2- (methyloxy)phenyl) -
N’ - (3-methyl-4-((3-(2- (methylamino)-4-pyrimidinyl)-2-
pyridinyl)oxy)phenyl)urea. MS m/z = 539 [M+1]*. Calc’d for
C31H34NgO3:  538.66.

[Note: there are many commercially available isocyanates
which may also be reacted in a manner analogous thaE
described in method J, and sulfonyl chlorides can also be
added in an analogous fashion to that described in Method

C.1
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667

N-(2-fluoro-5-
(trifluoromethyl)phenyl
)-N'-(3-methyl-4-((3-
(4-pyrimidinyl) -2-
pyridinyl) oxy)phenyl)ur
ea

N

I/\ll\l Hs Ff::

ik%lié
N Y

483.

42

484

668

N- (2-fluoro-3-
(trifluoromethyl)phenyl
y-N'-(3-methyl-4-((3-
(4-pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

N.
ENK Ha
Z 0O
I
N E S\Hj\ug};\g F/F

483.

42

484

669

N- (4-((3-(4-
pyrimidinyl)-2-
pyridinyl) oxy)-1-
naphthalenyl)-N'-(3-
(trifluoromethyl)phenyl

)urea '

'

o O

2~ o
EEE.H‘ILJHJ::5FF

501.

47

502

670

N-phenyl-N'-(4-((3-(4-
pyrimidinyl)-2-
pyvridinyl)oxy)-1-
naphthalenyl)urea

#
E@Sip

433.

47

434

671

N-(2,5-dimethyl-4-((3-
(4-pyrimidinyl) -2-
pyridinyl) oxy)phenyl) -
N'-(3-
(trifluoromethyl) phenyl
yurea

N
)
I/N CH, FFI::
N
LA A

479.

46

480

672

)

N-(2,5-dimethyl-4-((3-
(4-pyrimidinyl)-2-
pyridinyl)oxy)phenyl) -
N'-phenylurea

411.

46

412
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673

N- (3-methyl-4- ((3-(4-
pyrimidinyl) -2-
pyridinyl) oxy)phenyl) -
3_
(trifluoromethyl)benzen
esulfonamide

@
Hy
5
H,
o

F7OF

486.47 487

674

N- (3-methyl-4-((3-(4-
pyrimidinyl) -2-
pyridinyl) oxy)phenyl)be
nzenesulfonamide

418.48 419

675

N-(2-chloro-5-
(trifluoromethyl)phenyl
y-N'- (3-methyl-4-( (3~
(4-pyrimidinyl) -2-
pyridinyl) oxy)phenyl)ur
ea

N\

P e

:f’fmﬁ
NNl

499.88 500

676

N- (5-chloro-2-
(methyloxy)phenyl) -N' -
(3-methyl-4-((3-(4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

N
()
N CH, c
Z lowi:L 0
N N)LN
HoH o
H,C

461.91 462

677

N-(3,5-
bis (trifluoromethyl)phe
nyl)-N'-(3-methyl-4-
((3-(4-pyrimidinyl) -2-
pyridinyl) oxy)phenyl)ur
ea

N\
2 0
N Niu FF F

533.43 534

678

2,3-dichloro-N- (4-((3-
(4-pyrimidinyl) -2-
pyridinyl)oxy)-1-

naphthalenyl)benzenesul

fonamide

»
éN(OE:’S"O
Ci

(¢]

523.4 524
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N-(4-((3-(4-
pyrimidinyl)-2-
pyridinyl)oxy) -1~
naphthalenyl) -3-
(trifluoromethyl)benzen
esulfonamide

679

o]

I=

F
F F

%
{.N ° 0
e

522.51

523

N- (2-fluoro-4-( (3-(4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl) -
N'-(3-
(trifluoromethyl)phenyl
Yurea

680

N,
ﬁ\ .
N A FuF
F
/IO o]
SROWs
F(\H H

469.4

470

N-(4-((3-(4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl) -
N'-(3-
(trifluoromethyl)phenyl
Yurea

681

N\
Néi P
Z (o)

Q! ONJ’LNJ{)

451.41

452

N-phenyl-N'- (4-((3-(4-
pyrimidinyl)-2-
pyridinyl)oxy)phenyl)ur
ea

682

SASENe

383.41

384

2,3-dichloro-N- (4~ ((3-
(4-pyrimidinyl) -2~

pyridinyl) oxy)phenyl)be
nzenesulfonamide

683

5

N~
o
7 0, 0
N ”5
c

(¢]

473.34

473

N- (2-fluoro-5-
(trifluoromethyl)phenyl
)-N'-(4-((3-(4-
pyrimidinyl)-2-
pyridinyl)oxy)-1-
naphthalenyl)urea

684

5
Nz F F
N ['! ”Jkﬁ

519.46

520
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685

N- (3-methyl-4-((3-(4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl) -
1H-indole-2-carboxamide

i%i Jkt
?Ha

0.

3 0

N H \Fl

421.46

422

686

N-(3,5-dichloro-4-((3-
(4-pyrimidinyl)-2-
pyridinyl) oxy)phenyl) -
N'-(3-
(trifluoromethyl)phenyl
Yurea

N

» e

Z Ci F

LR

xNey NN
[

520.3

520

687

N-(2-chloro-5-
(trifluoromethyl)phenyl
) -N'-(4-((3-(4-
pyrimidinyl) -2-
pyridinyl)oxy) -1~
naphthalenyl)urea

i%?r ['D FuF

-
7 lck"l!lo Jifi
N [‘D WKN Y

535.91

558

688

N-(8-((3-(4-
pyrimidinyl) -2-
pyridinyl)oxy) -5-
quinolinyl)-N'-(3-
(trifluoromethyl)phenyl
Yurea

502.45

503

689

N- (2-chloro-5-
(trifluoromethyl)phenyl
) -N'-(8-((3-(4-
pyrimidinyl) -2~
pyridinyl)oxy)-5-
gquinolinyl)urea

536.9

537

690

3,5-dichloro-N- (4~
methyl-3-((3-(4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl) be
nzamide

451.31

473
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691

3-chloro-2-fluoro-N- (4-
methyl-3-((3-(4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -

5_

(trifluoromethyl)benzam

ide

502.

85

503

692

2-chloro-N- (4-methyl-3-

((3- (4-pyrimidinyl) -2~

pyridinyl) oxy)phenyl) -
5_

(trifluoromethyl)benzam
ide

484.

86

485

693

3-(1,1-dimethylethyl) -
1-methyl-N- (4-methyl-3-
((3- (4-pyrimidinyl) -2-
pyridinyl)oxy)phenyl) -
1H-pyrazole-5-
carboxamide

442.

52

443

694

N- (4-methyl-3-((3-(4-
pyrimidinyl)-2-
pyridinyl)oxy)phenyl) -
3-

( (trifluoromethyl)oxy)b
enzamide

466.

42

467

695

N- (4-methyl-3-((3-(4-
pyrimidinyl)-2-
pyridinyl)oxy)phenyl) -
3,5-
bis (trifluoromethyl)ben
zamide

518.

41

519

696

N-(3,5-
big (trifluoromethyl)phe
nyl)-N'-(8-((3-(4-
pyrimidinyl) -2~
pyridinyl)oxy) -5-
quinolinyl)urea

570.

45

571
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697

N- (8- ((3-(4-
pyrimidinyl)-2-
pyridinyl) oxy) -5-
quinolinyl)-N"'- (4~
(trifluoromethyl)phenyl
Yurea

E&

~ 'S E

:'Noffji ot
NN

502.45

503

698

N- (8- ((3-(4-
pyrimidinyl) -2-
pyridinyl)oxy)-5-
quinolinyl)-2-(3-
(trifluoromethyl)phenyl
)acetamide

501.47

502

699

N- (3-methyl-4-((3-(4-
pyrimidinyl) -2-
pyridinyl)oxy)phenyl) -
N'-(3-
((trifluoromethyl)sulfa
nyl)phenyl)urea

497.5

498

700

N- (3-bromophenyl) -N'-
(3-methyl-4-((3-(4-
pyrimidinyl)-2-
pyridinyl)oxy)phenyl)ur
ea

476.33

476

701

N- (2-fluoro-5-
(trifluoromethyl)phenyl
)-N'- (3-methyl-4-((3-
(2- (methylamino) -4~
pyrimidinyl)-2-
pyridinyl)oxy)phenyl)ur
ea

512.47

513

702

N- (3-methyl-4- ((3-(2-
(methylamino) -4-
pyrimidinyl) -2-

pyridinyl) oxy)phenyl) -

N'-(3-

(trifluoromethyl)phenyl

yurea

494 .48

495
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703

N- (5-cyclohexyl-2-
(methyloxy)phenyl)-N'-
(3-methyl-4-((3-(4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

N
Nlr\
o H3
7 loniL o
N NJLH
H 0
H,C”

509.61 | 510

704

N-(4-((3-(4-
pyrimidinyl)-2-
pyridinyl)oxy)-1-
naphthalenyl)benzamide

)
0

418.45 | 419

705

N-(2-fluoro-5-
(trifluoromethyl)phenyl
)-N'-(4-((3-(2-
(methylamino) -4~
pyrimidinyl)-2-
pyridinyl)oxy) -1~
naphthalenyl)urea

S ~ I
é"k
Aok

548.5 549

706

N- (2, 3-dimethyl-4-((3-
(2- (methylamino)-4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl) -
N'-(3-
(trifluoromethyl)phenyl
Yurea

Hac’n\ﬁ

N

Eﬁl mo E

2~ 0 )

\k{:EJLNé
NN

508.5 509

707

N-(2,3-dimethyl-4-((3-
(2~ (methylamino) -4~
pyrimidinyl)-2-
pyridinyl)oxy)phenyl) -
N'-(2-fluoro-5-
(trifluoromethyl)phenyl
)urea

526.49 | 527

708

N-(3,5-
bisg (trifluoromethyl)phe
nyl)-N'-(2,3-dimethyl-
4-((3-(2- (methylamino) -
4d-pyrimidinyl) -2-
pyridinyl)oxy)phenyl)ur
ea

576.5 577
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709

N-butyl-N'- (3-methyl-4-

((3- (4-pyrimidinyl)-2-

pyridinyl)oxy)phenyl)ur
ea

377.45 | 378

710

N-(2-fluoro-5-
(trifluoromethyl)phenyl
) -N'-(4-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl)oxy) -1~
naphthalenyl)urea

549.49 550

711

5-(1,1-dimethylethyl) -
2- (methyloxy) -N- (4~
methyl-3-((3-(4-
pyrimidinyl)}-2-
pyridinyl) oxy)phenyl)be
nzamide

468.55 469

712

5-(1,1l-dimethylethyl) -
N- (4-methyl-3-((3-(2-
(methylamino) -4-
pyrimidinyl) -2-
pyridinyl) oxy)phenyl) -
2- (methyloxy) benzamide

497.6 498

713

N- (4-methyl-3-((3-(2~-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -

3_

( (trifluoromethyl)oxy)b

enzamide

495.46 | 496

714

N- (4-methyl-3-((3-(4-
(methylamino)-1,3,5~
triazin-2-yl)-2-
pyridinyl) oxy)phenyl) -
3-
((trifluoromethyl)oxy)b
enzamide

496.45 | 497
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715

5-(1,1-dimethylethyl) -
N- (4-methyl-3- ((3- (4~
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)phenyl) -
2- (methyloxy)benzamide

<

498.58

499

716

N- (4-methyl-3-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -

3-((1,1,2,2-
tetrafluorcethyl) oxy)be
nzamide

527.48

528

717

N- (4-methyl-3-((3-(4-
(methylamino)-1,3,5~-
triazin-2-vl)-2-
pyridinyl)oxy)phenyl) -
3-((1,1,2,2-
tetrafluoroethyl) oxy)be
nzamide

528.46

529

718

N- (4-methyl-3-((3-(2-
(methylamino)-4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -

3.

(trifluoromethyl)benzen

esul fonamide

515.51

516

719

2,3-dichloro-N- (4~
methyl-3-((3-(2-
(methylamino) -4-
pyrimidinyl) -2-
pyridinyl) oxy)phenyl)be
nzenesul fonamide

516.41

516

720

2-chloro-N- (4-methyl-3-
((3-(2- (methylamino)-4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl) -
5-
(trifluoromethyl) benzam
ide

513.9

514
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721

3-(1,1-dimethylethyl) -
1l-methyl-N- (4-methyl-3-
((3-(2- (methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl) -
1H-pyrazole-5-
carboxamide

471.

56

472

722

N- {(4-methyl-3-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl)oxy)phenyl) -
3-
(trifluoromethyl)benzam
ide

480.

45

481

723

2-fluoro-N- (4-methyl-3-

((3-(4- (methylamino) -

1,3,5-triazin-2-yl)-2-

pyridinyl)oxy)phenyl) -
5._

(trifluoromethyl)benzam

ide

498.

44

499

724

N- (4-methyl-3-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl)oxy)phenyl) -
3-(1H-pyrrol-1-
vl)benzamide

477.

53

478

725

N- (4-methyl-3-((3- (4~
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)phenyl) -
2-(3-
(trifluoromethyl)phenyl
yacetamide

494.

48

495

726

N- (2-chloro-5-( (3-(4-
" (methylamino)-1,3,5~
triazin-2-yl)-2-
pyridinyl) oxy)phenyl) -
N'-(3-
(trifluoromethyl)phenyl
)urea

515.

88

515
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727

N-(2-chloro-5-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl)oxy)phenyl) -
3-
(trifluoromethyl)benzam
ide

RO
N

500.

87

500

728

N- (4-methyl-3-( (3-(4-
(methylamino)-1,3,5~-
triazin-2-yl)-2-
pyridinyl) oxy)phenyl) -
3- (phenyloxy)benzamide

504.

55

505

729

N- (2-chloro-5-((3-(2~-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl)oxy)phenyl) -

3-((1,1,2,2-
tetrafluoroethyl) oxy)be
nzamide

547.

89

548

730

2-bromo-N- (4-methyl-3-
((3-(2- (methylamino)-4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl) -
5- (methyloxy)benzamide

520.

38

520

731

N- (2-chloro~-5-((3-(4-
(methylamino)-1,3,5~-
triazin-2-yl)-2-
pyridinyl)oxy)phenyl) -
3-((1,1,2,2-
tetrafluoroethyl) oxy) be
nzamide

548.

88

549

732

2-chloro-N- (2-chloro-5-
((3-(4- (methylamino) -
1,3,5-triazin-2-yl)-2-
pyridinyl) oxy)phenyl) -
55—
(trifluoromethyl)benzam
ide

535.

31

535
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733

N- (2-chloro-5-( (3-(2-
(methylamino) -4~
pyrimidinyl) -2~

pyridinyl) oxy)phenyl) -

3-

(trifluoromethyl)benzam

ide

i

l ;Eé(
Z 0.
N ch

499.88

500

734

N- (2-chloro-5-( (3~ (4~
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)phenyl) -
N'-(4-
(trifluoromethyl)phenyl
Yurea

515.88

516

735

2-chloro-N-(2-chloro-5-
((3- (2~ (methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl) -
5...
(trifluoromethyl)benzam
ide

534.32

534

736

N-{(3-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl)oxy)phenyl) -
3-(1lH-pyrrol-1-
v1)benzamide

463.5

464

737

N-(3-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl)oxy)phenyl) -
3_
(trifluoromethyl)benzam
ide

466.42

467

738

N-(2,4-dichloro-5-((3-
(2- (methylamino) -4-
pyrimidinyl)-2-
pyridinyl)oxy)phenyl) -
3-((1,1,2,2-
tetrafluoroethyl) oxy) be
nzamide

582.34

582
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739

2-bromo-N- (2-chloro-5-
((3- (2~ (methylamino) -4-
pyrimidinyl) -2-
pyridinyl) oxy)phenyl) -
5- (methyloxy)benzamide

f

i \EE\'(
N0
T

540.8

542

740

5-(1,1-dimethylethyl) -
N-(3-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)phenyl) -
2- (methyloxy) benzamide

0

HN.
F‘ac'a\éy
CH,

HC o,

484.56

485

741

2-fluoro-N-(3-((3-(4-
{methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)phenyl) -
5_
(trifluoromethyl)benzam
ide

484 .41

485

742

N- (2-methyl-3-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -

3-((1,1,2,2-
tetrafluoroethyl) oxy)be
nzamide

527.48

528

743

2-chloro-N- (2-methyl-3-
((3-(2- (methylamino) -4-
pyrimidinyl) -2-
pyridinyl) oxy)phenyl) -
5-
(trifluoromethyl)benzam
ide

513.9

514

744

N- (4-methyl-3-((2'-
(methylamino)-3,4'-
bipyridin-2-
yl)oxy)phenyl) -3-
((1,1,2,2-
tetrafluoroethyl) oxy)be
nzamide

526.49

527
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745

5-(1,1-dimethylethyl) -
N- (4-methyl-3-((2'-
(methylamino)-3,4"'-
bipyridin-2-
v1) oxy)phenyl)-2-
(methyloxy)benzamide

496.61 | 497

746

2-chloro-N-(2,4-
dichloro-5-((3-(2-
(methylamino)-4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl) -
5-
(trifluoromethyl)benzam
ide

568.77 567

747

N- (4-methyl-3-((3- (4~
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)phenyl) -
2-(4-
(trifluoromethyl)phenyl
)yacetamide

Hy

494 .48 | 495

748

N- (4-methyl-3-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)phenyl) -
2-(2-
(trifluoromethyl)phenyl
yacetamide

494.48 495

749

5-(1,1-dimethylethyl) -
N-(3-((2"'-
(methylamino)-3,4"'-
bipyridin-2-
vl)oxy)phenyl) -2~
(methyloxy) benzamide

482.58 483

750

N-(3-((2'-
(methylamino)-3,4"'-
bipyridin-2-
v1l)oxy)phenyl) -3~
((1111212—
tetrafluoroethyl) oxy) be
nzamide

512.46 513
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751

3,5-dichloxro-N- (4-
methyl-3-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl)be
nzamide

i

6’
7 0.

480.35 481

752

-(1,1-dimethylethyl) -
N-(3-((3-(2-
(methylamino) -4-
pyrimidinyl) -2-
pyridinyl) oxy) -5~
(trifluoromethyl)phenyl
)-2-
(methyloxy)benzamide

M

mcg@
5%

551.57 552

753

N-(3-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy) -5-
(trifluoromethyl)phenyl
y-3-((1,1,2,2-
tetrafluoroethyl)oxy)be
nzamide

581.45 582

754

3,5-dichloro-N-(3-((3-
(2- (methylamino) -4-
pyrimidinyl)-2-
pyridinyl)oxy) -5-
(trifluoromethyl)phenyl
Y benzamide

534.32 534

755

N-(3-((3-(2-
(methylamino)-4-
pyrimidinyl)-2-

pyridinyl) oxy) -5-
(trifluoromethyl)phenyl
)-3-
(trifluoromethyl)benzam
ide

533.43 534

756

3-(l-methylethyl) -N-(4-
methyl-3-((2'-
(methylamino)-3,4'-
bipyridin-2-
yv1l) oxy)phenyl)benzamide

452.56 453
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757

N-(3-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)phenyl) -
3-
(trifluoromethyl)benzam
ide

466.

42

467

758

N-(3-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl)oxy)-5-
(trifluoromethyl)phenyl
)=3-(1-
methylethyl)benzamide

507.

51

508

759

N-(2-chloro-5-((2'-
(methylamino)-3,4"'-
bipyridin-2-
v1)oxy)phenyl)-2-
fluoro-5-
(trifluoromethyl)benzam
ide

516.

88

517

760

N-(3-((2'-
(methylamino)-3,4"'-
bipyridin-2-
vl1)oxy)phenyl)-3-(1~-
methylethyl)benzamide

438.

53

439

761

N-(3-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)phenyl) -
3-(1-
methylethyl)benzamide

I

Q
7=
\ 7

440.

51

441

762

N-(3-( (3~ (4~
(methylamino)~-1,3,5-
triazin-2-yl1)-2-
pyridinyl)oxy)-5-
(trifluoromethyl)phenyl
)-3-(1-
methylethyl)benzamide

508.5

509
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763

3- (1-methylethyl) -N-(4-
methyl-3-((3-(2-
(methylamino) -4~
pyrimidinyl) -2~

pyridinyl) oxy)phenyl)be

nzamide

453 .54 | 454

764

3- (l-methylethyl)-N-(4-
methyl-3-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)phenyl)be
nzamide

454.53 455

765

N-(3-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl)oxy)phenyl) -
3-(1-
methylethyl)benzamide

439.52 | 440

766

5-(1,1-dimethylethyl}-
N-(3-((3-(2~
(methylamino) -4~
pyrimidinyl) -2-
pyridinyl)oxy)phenyl) -
2- (methyloxy) benzamide

483.57 484

767

N-(3-((3-(2-
(methylamino) -4-
pyrimidinyl) -2-

pyridinyl) oxy)phenyl) -
3-((1,1,2,2~-
tetrafluoroethyl) oxy)be
nzamide -

513.45 514

768

3,5-dichloro-N-(3-((3-
(2- (methylamino) -4-
pyrimidinyl)-2-
pyridinyl)oxy)phenyl)be
nzamide

466.33 | 466




WO 2005/113494

A-909

- 271 -

PCT/US2005/016346

Ex.

Structure Name

Structure

MS
Data

769

N-(3-((2'~-
(methylamino)-3,4"'~
bipyridin-2-yl)oxy)-5-
(trifluoromethyl)phenyl
)=-3-(1-
methylethyl)benzamide

506.53

506

770

3- {(dimethylamino) -N- (4-
methyl-3-((2'-
(methylamino)-3,4"'-
bipyridin-2-
y1l) oxy)phenyl)benzamide

453 .54

454

771

3- (dimethylamino) -N-(3-
((3- (2~ (methylamino) -4-
pyrimidinyl)-2-
pyridinyl)oxy)-5-
(trifluoromethyl)phenyl
Y benzamide

508.5

509

772

N- (2-chloro-5-((2'-
(methylamino)-3,4'~
bipyridin-2-
yl)oxy)phenyl) -3-(1-
methylethyl)benzamide

472.97

473

773

N- (2-chloro-5-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl)oxy)phenyl) -

3-(1-
methylethyl)benzamide

473.96

474

774

N- (4-fluoro-3-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl)oxy)phenyl) -
3-(1-
methylethyl)benzamide

458.5

459
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Hong
N-(3-(1,1- N
dimethylethyl)phenyl) - 6("
2-fluoro-5-((3- (4~ > ?F :
775 (methylamino)-1,3,5- "o 472 .52 473
triazin-2-yl)-2- o CHy
pyridinyl) oxy)benzamide "
N- (3-methyl-4-((3-(2- | [V Y \©
(methylamino) -4- 7o °
776 pyrimidinyl)-2- N CH, 426.48 | 427
pyridinyl) oxy)phenyl) - N/)\NfCHs
N'-phenylurea A
g y
N- (3-methyl-4-((3-(2- | [} Y\©
(methylamino) -4- 7o ©
777 pyrimidinyl)-2- N Ch, 425.49 | 426

pyridinyl) oxy)phenyl) - NZ Ot
2-phenylacetamide

(2- (methylamino) -4~

H
X N._O
phenyl 3-methyl-4-((3- | [ } QT@
Ao 0
778 pyrimidinyl)-2- N CH,

427 .46 428

pyridinyl) oxy)phenylcar l N/)\N‘CHa
bamate H
N- (3-methyl-4- ((3-(2- ~u “m/©
(methylamino) -4~ Ao e}
779 pyrimidinyl)-2- Sn CH, 411.46 412
pyridinyl) oxy)phenyl)be | cn,
nzamide NTN
oK
N- (3-chlorophenyl) -N'- N \n/N
(3-methyl-4-((3-(2- L OQ/ 0
780 (methylamino) -4~ S a 460.92 | 461
pyrimidinyl) -2- L L cn

pyridinyl) oxy)phenyl)ur N
ea
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H Cl
N- (2-chlorophenyl) -N'- ~ AR
(3-methyl-4- ( (3-(2- @ Q T
. O
781 (methylamino) -4 Ny 460.92 | 461
pyrimidinyl) -2~ [ . on
pyridinyl) oxy)phenyl)ur NTONTTE
ea
N- (4-chlorophenyl) -N' - a AN
(3-methyl-4-((3-(2- | [ OQ T,
782 (methylamino) -4~ S 460.92 | 461
pyrimidinyl)-2- L e,
pyridinyl) oxy)phenyl)ur NN
ea
N- (3-methyl-4-((3-(2- ~y NTNU%
(methylamino) -4- o 0
783 | = pyrimidinyl)-2- o 440.51 | 441
pyridinyl) oxy)phenyl) - Ny
N'- (3-methylphenyl)urea
N-(3-methyl-4-((3-(2- HoH o
(methylamino) -4- %N\ KF Y O “cH,
pyrimidinyl)-2- Q “ T
784 pyridinyl) oxy)phenyl) - H;&Ni,( 456.5 457
N'-(3-
(methyloxy)phenyl)urea
N- (3-cyanophenyl) -N' - MoK N
(3-methyl-4- (3~ (2- u;NO,Q’Wg@/
(methylamino) -4~ -
785 pyrimidinyl)-2- "’c‘uji‘N’ 451.49 452
pyridinyl) oxy)phenyl)ur
ea
N-ethyl-N'-(3-methyl-4- SN H\n/nvc”!
((3-(2- (methylamino) -4- # o °
786 pyrimidinyl)-2- S " 378.43 | 379
pyridinyl) oxy)phenyl)ur H:‘C‘u N
ea
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787

N-cyclohexyl-N'-(3-
methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl)ur
ea

K

CL LY 70

432.52

433

788

N-cyclopentyl-N'-(3-
methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl)ur
ea

418.5

419

789

N- (3-methyl-4- ((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -

N' - (phenylmethyl)urea

440.51

441

790

N- (3-fluorophenyl) -N'-
(3-methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

444 .47

445

791

N- (3-methyl-4- ( (3= (2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -

N'-(3-
(trifluoromethyl)phenyl
) thiourea

510.54

511

792

N- (2-chloro-5-
(trifluoromethyl)phenyl
)=N'~(3-methyl-4-((3-
(2- (methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

528.92

529
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793

N- (5-chloro-2-
(methyloxy)phenyl)-N'-
(3-methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

490.95

491

794

N- (3-fluoro-5-
(trifluoromethyl)phenyl
y-N'-(3-methyl-4-((3-
(2- (methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

512.47

513

795

N-(3,5-
bis (methyloxy)phenyl) -
N'-(3-methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl) -2-
pyridinyl) oxy)phenyl)ur
ea

486.53

487

796

N- (3-methyl-4- ((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl)oxy)phenyl) -

N'-phenylthiourea

442 .55

443

797

N- (3-methyl-4-((3-(4-
pyrimidinyl)-2-
pyridinyl)oxy)phenyl) -
N'-(3-
(trifluoromethyl)phenyl
) thiourea

481.5

482

798

N-(2-((38)-3-
(dimethylamino) -1-
pyrrolidinyl)-5-

(trifluoromethyl)phenyl
)-N'-(4-((3-(4-
(methylamino)-1,3,5~
triazin-2-yl) -2~
pyridinyl)oxy) -1~
naphthalenyl)urea

643.67

644




WO 2005/113494

A-909

- 276 -

PCT/US2005/016346

Ex.
No.

Structure Name

Structure

MS
Data

799

N-(4-((3-(4-
(methylamino)-1,3,5-
triazin-2-y1l)-2-
pyridinyl)oxy)-1-
naphthalenyl) -N'- (3~
(trifluoromethyl)phenyl
)urea

me NS

R ears

531.5 532

800

N-(2-((3-
(dimethylamino) propyl) (
methyl)amino) -5-
(trifluoromethyl)phenyl
)-N'"-(4-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)-1-
naphthalenyl)urea

nelety

N@fiﬁy )

oMoy

645.69 646

801

N-(4-((3-(4-
(methylamino)-1,3,5~-
triazin-2-yl)-2-
pyridinyl)oxy) -1~
naphthalenyl)-N'-(2-
(methyl (1-methyl-3-
pyrrolidinyl)amino) -5~
(trifluoromethyl)phenyl
yurea

643.67 644

802

-(2-(((3R)-3-
(dimethylamino) -1-
pyrrolidinyl)methyl)-5-
(trifluoromethyl)phenyl
)-N'- (4= ((3-(4-
(methylamino)-1,3,5-
triazin-2-vl)-2-
pyridinyl)oxy)-1-
naphthalenyl)urea

657.7 658

803

- (3-bromophenyl) -N'-
(3-methyl-4-((3-(2~-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

505.37 | 505
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R
N- (1, 3-benzodioxol-5- O
y1)-N'- (3-methyl-4- ((3- X WéL
goa| (27 (methylamino)-4- Ao 470.49 | 471
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur o\«_Cj
ea °
e
N- (3-methyl-4- ((3-(2- O
{(methylamino) -4- A~ O\éL
805 pyrimidinyl)-2- SN NH 450.5 451
pyridinyl)oxy)phenyl) - OJ\%
1H-indole-2-~carboxamide H
. Hong
N-(2,5-dichlorophenyl) - LY
N'- (3-methyl-4- ((3-(2- X 0\5"
(methylamino) -4- N NH
806 pyrimidinyl)-2- ) HN,go 495.37 495
pyridinyl) oxy)phenyl)ur \@\
ea “
. AN
N- (3, 5-dichlorophenyl) - R .
N'- (3-methyl-4-((3-(2- /loé\
807 (methylamino) -4~ DAY 495.37 | 495
pyrimidinyl)-2- oS0
pyridinyl) oxy)phenyl)ur /@\
ea Cl Ci
N- (5-chloro-2- Hp’“j,’"\
methylphenyl)-N'- (3~ g o B
methyl-4-((3-(2- :IN \é\
808 (methylamino) -4- By 474.95 | 475
pyrimidinyl)-2- H,C\@
pyridinyl) oxy)phenyl)ur a
ea
N- (3-methyl-4-((3-(2- HIC.NWN\
(methylamino) -4- © o
pyrimidinyl)-2- C 'N'\ém )
809 | pyridinyl)oxy)phenyl)- o? 493.49 494
2_ (3"’ F
(trifluoromethyl)phenyl ) )
Yacetamide
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N- (3-methyl-4-((3-(2- RN
(methylamino)-4- N Hy
pyrimidinyl)-2- éN( o\é\
810 | pyridinyl)oxy)phenyl)- 03‘29 479.46 | 480
3_.
(trifluoromethyl)benzam e
ide
ch'nj(“\
5-chloro-N- (3-methyl-4- N Hy
((3-(2- (methylamino)-4- Eé;mtEL
811 pyrimidinyl)-2- A NH 484.94 | 485
pyridinyl) oxy)phenyl) - o T’t:
1H-indole-2-carboxamide H ¢
N-(2-((3- mﬁrm
(dimethylamino)propyl) ( N oy
methyl) amino) -5~ é;“gl
(trifluoromethyl)phenyl dfm0H o
812 | )-N'-(3-methyl-4-((3- L Ay~ | 608.67 | 609
(2- (methylamino) -4- FF
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea
N- (3-methyl-4-((3-(2- MRYK
(methylamino)-4- My oH
pyrimidinyl)-2- ¢!
pyridinyl)oxy)phenyl) - DN%
813 N'—-(2-((2-(1- . Q«“{) 607.63 608
pyrrolidinyl)ethyl) oxy) ™
_5_
(trifluoromethyl)phenyl
)urea
N- (3-methyl-4-((3-(2- ﬁg
(methylamino) -4~ “:ﬁ
pyrimidinyl)-2- %,
pyridinyl) oxy)phenyl) -
814 | N'- (2- (methyl (1-methyl- “‘2@ 606.65 | 607
3-pyrrolidinyl)amino) - ¢y@
5_
(trifluoromethyl)phenyl
)urea
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N- (3-methyl-4-((3-(2- ne
Y
(methylamino)-4- L on,
pyrimidinyl)-2- éN( °©\
g15 | Pyridinyl)oxy)phenyl)- Ay 606.65 | 607
N'-(2-((4-methyl-1- ngﬁm
piperazinyl)methyl)-5- i I S
(trifluoromethyl)phenyl
)urea
N- (3- (ethyloxy) phenyl) - N'N;
N'- (3-methyl-4-((3-(2- /Io&
(methylamino) -4- N NH
816 pyrimidinyl)-2- o 470.53 471
pyridinyl) oxy)phenyl)ur oo
ea
N-(2,5-bis (1, 1- LN
dimethylethyl)phenyl) - B/io H
N' - (3-methyl-4-((3-(2- Q! Wéw
817 (methylamino) -4- Mo o 538.69 | 539
pyrimidinyl)-2- “=°>f\@\&
pyridinyl) oxy)phenyl)ur &g
ea
N-(5-(1,1- Hong
dimethylethyl) -2~ N oy
(methyloxy)phenyl)-N'- C INO\@NH ‘
(3-methyl-4-((3-(2- ko
818 (methylamino) -4- e 512.61 513
pyrimidinyl)-2- C,EE
pyridinyl) oxy)phenyl)ur
ea '
N- (5-chloro-2-( (3~ N
(dimethylamino) propyl) ( Joo
methyl)amino)phenyl) - # hﬁé
N'-(3-methyl-4-((3-(2- > H
819 (mothy] sring) -4 o g, | 57511 | 575
pyrimidinyl)-2- a
pyridinyl)oxy)phenyl)ur
ea
N- (3-methyl-4-((3-(2- 'JN\
(methylamino) -4- PR
pyrimidinyl)-2- éu( éLNH
820 | pyridinyl)oxy)phenyl) - oy 454.53 | 455
N'-((3- (PJ
methylphenyl)methyl)ure H
a




WO 2005/113494

A-909

- 280 -

PCT/US2005/016346

Ex.
No.

Structure Name

Structure

MS
Data

821

N- (5-bromo-2-( (3~
(dimethylamino)propyl) (
methyl)amino)phenyl) -
N'-(3-methyl-4-((3-(2-

(methylamino)-4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)uxr
ea

acthes
N# H,
N H

N
O)\NH

OH, CHy
N N. CH.

\/\/~:

B’

619.57 620

822

N-(2-((3-
(dimethylamino) propyl)o
xXy)-5-
(trifluoromethyl)phenyl
)=N'-(3-methyl-4-((3-
(2- (methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

595.62 596

823

N- (3-methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -

N'-(3-(1l-methyl-4-
piperidinyl)-5-

(trifluoromethyl)phenyl

Yurea

591.63 592

824

N- (5-chloro-2-
(methyl (1-methyl-3-
pyrrolidinyl)amino)phen
v1)-N'-(3-methyl-4-((3-
(2- (methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

573.1 573

825

N- (3-methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl)oxy)phenyl) -
N'-(5-methyl-2-

(methyloxy)phenyl)urea

470.53 | 471

826

N-(2,5-dimethylphenyl) -
N'-(3-methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

454 .53 | 455
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827

N- (3-ethylphenyl)-N'-
(3-methyl-4-((3-(2~
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

e
&,
P

NH

HN*O

454.

53

455

828

N- (2-fluoro-5-
(trifluoromethyl)phenyl
)-N'=(4-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl)oxy)-1-
naphthalenyl) thiourea

he' \r”\w

&G

565.

55

566

829

N-(5-(1,1-
dimethylethyl) -2-
(methyloxy)phenyl)-N'-
(4-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl)oxy)-1-
naphthalenyl)urea

&
Q
\,Z

7 N\
\

i g uiEH

HC”

549.

63

550

830

N-(3,5-
bis (trifluoromethyl)phe
nyl)-N'-(4-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl)oxy)-1-
naphthalenyl)urea

S
IS
Y O iju F:

599.

49

600

831

N-(4-((3-(4~-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl)oxy) -1-
naphthalenyl)-N'-(3-
((trifluoromethyl)sulfa
nyl)phenyl) thiourea

579.

63

580

832

N- (3-ethylphenyl) -N'-
(4-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl)oxy)-1-
naphthalenyl)urea

491.

55

492
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833

N-(3,5-
bis(trifluoromethyl)phe
nyl)-N'-(4-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl)oxy)-1-
naphthalenyl)thiourea

HC Y Ny

R
D~ g
I

615.56 616

834

N- (3-chloro-4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -
N'-(5-chloro-2-

(methyloxy)phenyl)urea

nells
N )
N ”

O °NH

511.37 511

835

N- (3-chloro-4-((3-(2-
(methylamino) -4~
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -
N'-(2-fluoro-5-

(trifluoromethyl)phenyl

Jurea

. /©/ O‘CHj
i

) Fg
7 al
0.
0L

by

07 "NH

532.88 | 533

836

N- (3-chloro-4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -
N'-(3-fluoro-5-

(trifluoromethyl) phenyl

)urea

532.88 | 533

837

N- (3~-chloro-4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl)oxy)phenyl) -

N'-(3-
(trifluoromethyl)phenyl
)urea

514.89 515

838

N- (3-methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -

N'-(3-((4-methyl-1-
piperazinyl)methyl)-5-

(trifluoromethyl)phenyl

yurea

606.65 607
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839

N- (3-methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -

N'-(3-((4-methyl-1-
piperazinyl)carbonyl) -
5_
(trifluoromethyl) phenyl
)urea

an
g
2 0.
h NH

P

O” "NH

s

620.

63

621

840

N-(3-chloro-2-((3-
(dimethylamino)propyl) (
methyl)amino) -5-
(trifluoromethyl) phenyl
)-N'-(3-methyl-4-((3-
(2- (methylamino) -4-
pyrimidinyl)-2-
pyridinyl)oxy)phenyl)ur
ea

643.

11

643

841

N-(5-(1,1-
dimethylethyl) -3-
isoxazolyl)-N'-(3-
methyl-4-((3-(2-

(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)prhenyl)ur
ea

473.

53

474

842

N- (3-methyl-4-( (3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -

N'- (2~ (4-morpholinyl) -

5_

(trifluoromethyl)phenyl

)urea

579.

58

580

843

N- (4-ethyl-2-
pyridinyl)-N'-(3-
methyl-4-((3-(2-
(methylamino)-4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl)ur
ea

455.

52

456

844

N- (3-methyl-4- ( (3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -

7-(trifluoromethyl) -
3,4-dihydro-1(2H) -
quinolinecarboxamide

534.

54

535
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845

N-(4-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)-1-
naphthalenyl)-N'-(2-
(methyloxy)phenyl)urea

e
Lo
& & o
N T
H,C

493.

52

494

846

N-(5-chloro-2-
(methyloxy)phenyl)-N"'-
(4-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl)oxy)-1-
naphthalenyl)urea

527.

97

528

847

N-(3,5-
bis (methyloxy)phenyl) -
N'-(4-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl)oxy) -1-
naphthalenyl)urea

523.

55

524

848

N- (3-methyl-4- ((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)phenyl) -
N'-(2-
(methyloxy)phenyl)urea

457.

49

458

849

N- (5-chloro-2-
(methyloxy) phenyl) -N' -
(3-methyl-4-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)phenyl)ur
ea

491.

94

492

850

N-{3,5-
bis (methyloxy)phenyl) -
N'-(3-methyl-4-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)phenyl)ur
ea

487.

52

488
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851

N-(3,4-dimethyl-5-
isoxazolyl)-N'-(3-
methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

f

H,C' YN\
N A H
0.
i
¢! (ELNH

445.48 | 446

852

N-(2-

( (dimethylamino)methyl)
—5—
(trifluoromethyl)phenyl
)=N'-(3-methyl-4-((3-
(2- (methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

551.57 | 552

853

N- (2-chloro-5-
(trifluoromethyl)phenyl
)-N'-(3-methyl-4-((3-
(4- (methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)phenyl)ur
ea

529.91 | 530

854

N-(2,4-
big (methyloxy)phenyl) -
N'-(3-methyl-4-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)phenyl)ur
ea

487.52 | 488

855

N- (5-chloro-2, 4~
bis (methyloxy)phenyl) -
N'~-(3-methyl-4-((3-(4-

(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)phenyl)ur
ea

521.96 523

856

N- (2-chloro-5-
(trifluoromethyl) phenyl
)=N'"- (4~ ((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)-1-
naphthalenyl)urea

565.94 | 567
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857

N-(2,4-
bis (methyloxy)phenyl) -
N'-(4-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl)oxy)-1-
naphthalenyl)urea

@row’ 523.55 | 525

858

N- (5-chloro-2,4-
bis (methyloxy)phenyl) -
N'-(4-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl)oxy)-1-
naphthalenyl)urea

o, 558 558

859

N-(2-((3-
(dimethylamino)propyl) (
methyl)amino)-5-
ethynylphenyl)-N'-(3-
methyl-4- ((3-(2-
(methylamino) -4-

 pyrimidinyl)-2-
pyridinyl)oxy)phenyl)ur
ea

NH GH,  CH,
/@N\/\/%HJ 564.69 565

860

N-(3-((1,1-dioxido-4-
thiomorpholinyl) carbony
1)-5-
(trifluoromethyl)phenyl
)-N'-(3-methyl-4-((3-
(2- (methylamino) -4-
pyrimidinyl)-2-
pyridinyl)oxy)phenyl)ur
ea

(j? 655.65 | 656

861

N-(2-((3-
(dimethylamino)propyl)o
Xy)-5-
(trifluoromethyl)phenyl
)-N'-(3-methyl-4-((3-
(4-pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

?A° 566.58 | 567
F
F

862

N- (2, 3-dimethylphenyl) -
N'-(3-methyl-4-((3-(2-
(methylamino) -4~
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

454 .53 455
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863

N-(2-chloro-4-
(trifluoromethyl) phenyl
)-N'-(3-methyl-4-((3-
(2~ (methylamino) -4-
pyrimidinyl)-2-
pyridinyl)oxy)phenyl)ur
ea

i
ne s
°
N NH

528.92 | 529

864

N- (4-chloro-3-
(trifluoromethyl)phenyl
)-N'-(3-methyl-4-((3-
(2- (methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

528.92 529

865

N- (3-chloro-2-((3-
(dimethylamino)propyl) (
methyl)amino) -5-
(trifluoromethyl)phenyl
})-N'-(3-methyl-4-((3-
(4-pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

614.07 | 614

866

N- (5-chloro-2-((3-
(dimethylamino) propyl) (
methyl)amino)phenyl) -
N'- (3-methyl-4-( (3- (4-

pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

546.07 | 546

867

N- (5-chloro-2,4-
bis (methyloxy)phenyl) -
N'-(3-methyl-4-((3-(2-

(methylamino) -4-

pyrimidinyl) -2-
pyridinyl) oxy)phenyl)ur

ea

520.97 521

868

N- (5-chloro-2-
methylphenyl)-N'-(3-
methyl-4-( (3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl)oxy)phenyl)ur
ea

Cl

475.94 | 476
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869

N- (3- (ethyloxy) phenyl) -
N'-(3-methyl-4-((3-(4-
{(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)phenyl)ur
ea

Y

&ﬁgﬁm
s

471.52 | 472

870

N- (3-ethylphenyl) -N'-
(3-methyl-4-((3-(4-
(methylamino)-1,3,5-

triazin-2-yl)-2-
pyridinyl) oxy)phenyl)ur
ea

455.52 456

871

N-(2,5-dimethylphenyl) -
N'-(3-methyl-4-((3-(4-
(methylamino)-1,3,5~-
triazin-2-yl)-2-
pyridinyl) oxy)phenyl)ur
ea

455.52 456

872

N-(2,5-
bis (methyloxy)phenyl) -
N'-(3-methyl-4-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)phenyl)ur
ea

487.52 | 488

873

N-(2,5-dichlorophenyl) -
N'-(3-methyl-4-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)phenyl)ur
ea

496.36 | 496

874

1-(3-chloro-4-(3-(4-
(methylamino)-1,3,5-
triazin-2-yl)pyridin-2-
yloxy)phenyl) -3-(3-
ethoxyphenyl)urea

491.94 492
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nety
N- (3-chloro-4-((3-(4- NN |
(methylamino)-1,3,5- éﬁ{) 1
875 triazin-2-yl)-2- yoe 475.94 476
pyridinyl)oxy)phenyl) -
N'-(3-ethylphenyl)urea CH,
H
N- (3-chloro-4-( (3- (4- S
(methylamino)-1,3,5- // o\é\ .
triazin-2-yl)-2- [
876 pyridinyl)oxy)phenyl) - e _gJLNH 12.36 | 513
N'-(5-chloro-2- e \@
(methyloxy)phenyl)urea “
N-(3,5- RN
bis (methyloxy)phenyl) - " jh}/)N ,
N'-(3-chloro-4-((3-(4- /kO\é\i
877 (methylamino)-1,3,5- S N K 507.94 508
‘ triazin-2-yl1l)-2- he Q o
pyridinyl) oxy)phenyl)ur o o
ea
N-(2,5- nethps
bis (methyloxy)phenyl) - Ny cH,
N'- (3-methyl-4- ( (3-(2- TCL
878 (methylamino) -4- o 486.53 | 487
pyrimidinyl)-2- @o.cm
pyridinyl)oxy)phenyl)ur AC.
ea
N- (5-cyclopropyl-2-((3- N.r“t
(dimethylamino)propyl) ( éoﬁ
methyl)amino)phenyl) - N "
879 | N'-(3-methyl-4-((3-(4- o orp o 551.69 | 552
pyrimidinyl)-2- et
pyridinyl)oxy)phenyl)ur
ea
N- (5-cyclopropyl-2-((3- HSC,NYN\
(dimethylamino)propyl) ( N ",
methyl)amino)phenyl) - ég O\éLNH
N'-(3-methyl-4-((3-(2- o .
880 (methylamino) ~4- V/&gwwﬁ% 580.73 | 581
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea
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No. Data
N- (5-chloro-2- O "
(methyloxy)phenyl) -N'- N~ ]rN;
(3-methyl-4-((3-(2-((3- é(oé
881 | (a- . > 604.11 | 604
morpholinyl)propyl) amin N
o)-4-pyrimidinyl)-2- u,@ o
pyridinyl)oxy)phenyl)ur
ea
N-(3-chloro-4- H,c—“\d(’k
fluorophenyl)-N'- (3~ g
methyl-4-((3-(2- éﬁo\é\m
882 (methylamino) -4- P 478.91 | 479
pyrimidinyl)-2- /<?
pyridinyl) oxy)prhenyl)ur ¢
ea
N- (5-fluoro-2- SN
methylphenyl)-N'- (3~ N H,
methyl-4-((3-(2- éﬁ&
883 (methylamino) -4- L 458.5 | 459
pyrimidinyl)-2- @cw
pyridinyl) oxy)phenyl)ur F
ea
Hong
N- (3-methyl-4-( (3~ (2~ A O,
(methylamino)-4- Z |N°éL
pyrimidinyl)-2- > AH
884 pyridinyl)oxy)phenyl) - S 529.81 | 529
N'-(2,4,5- cV@V
trichlorophenyl)urea “
N- (5-chloro-2- g\/\/n .
(methyloxy)phenyl) -N' - Wé )
(3-methyl-4- ((3-(2-((3- /loﬁ
N
885  (2~oxo-1- . o 602.09 | 602
pyrrolidinyl)propyl)ami o.
no) -4-pyrimidinyl)-2- cy@ o
pyridinyl) oxy)phenyl)ur
ea
N- (3-methyl-4-((3-(2-
((3-(2-oxo-1- 9\/\/“1‘/1 “
pyrrolidinyl)propyl)ami Q! °(5\
gge | m1o)-4-pyrimidinyl)-2- S b 605.62 | 606
pyridinyl) oxy)phenyl) - )
N'—(3- Y
(trifluoromethyl)phenyl
)urea
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887

N-(3-methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -

N'-(3-

((trifluoromethyl)sulfa

nyl)phenyl)urea

526.

54

527

888

N- (3-methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -

N'-(3-

((trifluoromethyl)sulfa

nyl)phenyl) thiourea

542.

61

543

889

N- (5-chloro-2-
(methyloxy)phenyl)-N'-
(2,3-dimethyl-4-((3-(2-

(methylamino) -4~

pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur

ea

504.

98

505

890

N- (3~chlorophenyl)-N'-
(2,3-dimethyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

474 .

95

475

891

N-(2,3-dimethyl-4- ((3-
(2- (methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl) -
N'-(3-fluoro-5-
(trifluoromethyl)phenyl
Yurea

n

526.

49

527

892

N-(2-chloro-5-
(trifluoromethyl)phenyl
)-N'"-(2,3-dimethyl-4-
((3-(2~ (methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

542.

95

543
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893

N- (5-chloro-2,4-
bis (methyloxy)phenyl) -
N'-(2,3-dimethyl-4-((3-

(2~ (methylamino) -4~
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

e
N# H,
N O CH,
N 6Im

HN" O

H,C‘o
cl

-0

535 535

894

N- (3-methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -
N'-(2-(1H-1,2,4-
triazol-1-yl)-5-

(trifluoromethyl)phenyl

)urea

561.53 562

895

N- (3-methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -

N'-(4-
(trifluoromethyl) -2-
pyridinyl)urea

495.46 | 496

896

N- (3-methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -

N'-(2- (methyloxy)-5-

(trifluoromethyl)phenyl

)urea

524.5 525

897

N-(2,3-dimethyl-4-((3-
(2- (methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl) -
N'-(2- (methyloxy)-5-
(trifluoromethyl) phenyl
yurea

538.53 539

898

N-(2,3-dimethyl-4- ((3-
(2~ (methylamino) -4~
pyrimidinyl)-2-
pyridinyl) oxy)phenyl) -
N'- (3-fluorophenyl)urea

458.5 | 459
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899

N- (3-fluorophenyl)-N'-
(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

Hn

HETYS
N
/lo
.,

0" "NH

F

430.44 | 431

900

N-cyclopropyl-N'-(3-
methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl)ur
ea

K

H:IC’\WN\
N/‘ H,
N
N

jl:i

0" N

H

390.44 | 391

901

N-(5-chloro-2-
(methyloxy)phenyl)-N'-
(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl)oxy)phenyl)ur
ea

!

me NS
N
/IO
N H

N
HN’l*o

s
cl

476.92 477

902

N- (5-chloro-2,4-
bis (methyloxy)phenyl) -
N'-(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

N A
Z 0.
O,

PN

HNT 0

e
]

H:C'O

k4

506.95 | 507

903

N- (3-bromophenyl)-N'-
(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

491.35 | 491

904

N- (2-chloro-5-
(trifluoromethyl)phenyl
)-N'-(4-((3-(2-
(methylamino) -4~
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

514.89 515
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905

N- (3-chlorophenyl)-N'-
(4-((3-(2~-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

Hon
|

e NS
Nz
SN NH

A

446.9

447

906

N- (3-fluoro-5-
(trifluoromethyl)phenyl
)-N'-(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

=

498.

44

499

907

N- (3-methyl-4-((3-(2-
(methylamino) -4~
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -

N'- (2~ (methyl ((28)-1-

methyl-2-
pyrrolidinyl)amino)-5-

(trifluoromethyl) phenyl

)urea

606.

65

607

908

N- (3-methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl) -2-

pyridinyl) oxy)phenyl) -

N'- (2~ (methyl ((3R)-1-

methyl-3-
pyrrolidinyl)amino)-5-

(trifluoromethyl) phenyl

)urea

606.

65

607

909

N-(5-chloro-2-
(methyloxy)phenyl) -N'-
(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl)sulfanyl)phen
vl)urea

492,

99

493

910

N- (3-chlorophenyl)-N'-
(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) sulfanyl)phen
vl)urea

462.

96

463
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N- (3-fluoro-5- N
(trifluoromethyl)phenyl g .
) =N = (4= ((3-(2- T,
911 (methylamino) -4- o 514.51 | 515
pyrimidinyl)-2- .
pyridinyl)sulfanyl)phen £F
yvl)urea
N
N- (3-bromophenyl)-N'- i }}’g;r
(4-((3-(2- S
(methylamino) -4- G ONH
912 pyrimidinyl)-2- o 507.41 509
pyridinyl)sulfanyl)phen @
yl)urea o
Hong
N- (3-fluorophenyl)-N'- e I\O%
(4-((3-(2- S
. I
913 (methylamino) -4~ g 446.51 | 447
pyrimidinyl)-2- HSo
pyridinyl) sulfanyl)phen ©
yvl)urea F
H:C.NTN\
N-(4-((3-(2- g
(methylamino) -4~ :|N°\©\
914 pyrimidinyl)-2- " ””o 412.45 | 413
pyridinyl) oxy)phenyl) - ©
N'-phenylurea
H,c'nj,/N\
N-(4-((3-(2- N
(methylamino) -4- < INSO
. . . NH
915 pyrimidinyl) -2- o 428 .52 429
pyridinyl)sulfanyl)phen @
v1)-N'-phenylurea
Ron
HC S
N- (4-( (3-(2- T
(methylamino) -4- 2 0\©\
916 pyrimidinyl)-2- N NH 397.44 | 398
pyridinyl) oxy)phenyl)be ©/J*o
nzamide
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917

3-bromo-N- (4-( (3-(2-
(methylamino) -4-
pyrimidinyl) -2-

pyridinyl) oxy)phenyl)be
nzamide

R

e s
N
/IOO
N N
o

Br

X

476.

33

478

918

N- (4-((3-(2-
(methylamino)-4-
pyrimidinyl) -2-

pyridinyl) oxy)phenyl) -
3-

(trifluoromethyl) benzam
ide

465.

43

466

919

N-(4-((3-(6,7-
bis (methyloxy)-4-
quinazolinyl)-2-
pyridinyl) oxy)phenyl) -
N'-(3-fluorophenyl)urea

511.

51

512

920

N- (5-chloro-2-
(methyloxy)phenyl) -N'-
(4-({2' - (methylamino) -

3,4'-bipyridin-2-
v1)oxy)phenyl)urea

475.

93

476

921

N-(2,4-
bis (methyloxy)phenyl) -
N'-(4-((2"'~-
(methylamino)-3,4"'-
bipyridin-2-
v1l) oxy)phenyl)urea

471.

51

472

922

N-(2,5-bis(l,1-
dimethylethyl)phenyl) -
N'-(4-((3~-(2~-
(methylamino) -4-
pyrimidinyl) -2~
pyridinyl)sulfanyl)phen
yvl)urea

CH,
NG

540.

73

541
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923

N-(2-chloro-5-
(trifluoromethyl)phenyl
) -N'-(4~-((3-(2-
(methylamino)-4-
pyrimidinyl)-2-
pyridinyl)sulfanyl)phen
vl)urea

N
N

SR\
NN NH
HNAO
Ql
;
:

F

530.96

531

924

" N-(3-methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -

2-thiophenecarboxamide

H,C'H\r

IM
N # H,
/lo
N NH
G
|/

417.49

418

925

N- (3-methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl)oxy)phenyl) -

2-furancarboxamide

N
Nz H,
¢ OWéL
N NH
&kE$
|/

401.42

402

926

N- (2-fluorophenyl) -N'-
(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl)oxy)phenyl)ur
ea

NS
N A~

. 2 | O\Q
N NH
OJ\NH

ijj

430.44

431




WO 2005/113494

A-909

- 298 -

PCT/US2005/016346

Ex.
No.

Structure Name

Structure

MS
Data

927

N- (2-fluorophenyl)-N'-
(4-((3-(2-
(methylamino)-4-
pyrimidinyl)-2-
pyridinyl)sulfanyl)phen
vl)urea

R
N A

4!
AN NH
P wh

EtrF

446.

51

447

928

N-(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -
N'-(3-

(trifluoromethyl) phenyl
)urea

R
N~

SHe)\

N

NH
~

07 "NH

s

F

480.

45

481

929

N-(4-((3-(2-
(methylamino)-4-
pyrimidinyl)-2-

pyridinyl)sulfanyl)phen‘

yv1)-N'-(3-
(trifluoromethyl) phenyl
)urea

i

mw\i%L
! TI?LM

O "NH

ek

F

496.

51

497

930

N-{(4-((3-(5-fluoro-2-
(methylamino)-4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -
N'-phenylurea

mﬁﬁN
N~

F f
SRt
N NH

430.

44

431

931

N-(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl)oxy)phenyl) -
N'-(3-
((trifluoromethyl)sulfa
nyl)phenyl)urea

512.

51

513

932

N- (3-cyanophenyl) -N'-
(4~ ((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

437

.46

438
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933

ethyl 3-((((4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)am
ino)carbonyl)amino)benz
oate

T
LAY

'N‘Cir

484.51 | 485

934

ethyl 4-((((4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)am
ino) carbonyl)amino) benz
oate

484 .51 | 485

935

N- (2-bromophenyl) -N' -
(4-((3-(2-
(methylamino) -4~
pyrimidinyl) -2-
pyridinyl) oxy)phenyl)ur
ea

491.35 | 491

936

N- (2- (ethyloxy)phenyl) -
N'-(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl)ur

ea

456.5 | 457

937

N—(2—bromophenyl)—N“-
(4= ((3-(2~-
(methylamino) -4-
pyrimidinyl) -2~
pyridinyl) sulfanyl)phen
vl)urea

507.41 | 507

938

N- (2- (ethyloxy) phenyl) -
N'-(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) sulfanyl)phen
vl)urea

472 .57 | 473
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939

N-(4-((3-(5-fluoro-2-

pyridinyl) oxy) phenyl) -

(trifluoromethyl)phenyl

(methylamino) -4~
pyrimidinyl)-2-

N'-(3-

)urea

%¢'F

o

Z

£
N °
N

o

jl:l

498.44

499

940

(methylamino)-3,4"'~

v1l)oxy)phenyl)-N'-

N-(4-((2"'-
bipyridin-2-

phenylurea

411.46

412

941

2-chloro-N- (3-methyl-4-
((3~-(2- (methylamino) -4-

pyridinyl) oxy)phenyl)b

pyrimidinyl)-2-

nzamide :

445.91

446

942

3-chloro-N- (3-methyl-4-
((3-(2-(methylamino) -4-

pyridinyl) oxy)phenyl)be

pyrimidinyl)-2-

nzamide

445.91

446

943

4-chloro-N- (3-methyl-4-
((3-(2-(methylamino) -4-

pyridinyl) oxy)phenyl)be

pyrimidinyl)-2-

nzamide

445.01

446

944

N- (2-chlorophenyl) -N'-

pyridinyl)oxy)phenyl)ur

(4-((3-(2~
(methylamino) -4-
pyrimidinyl)-2-

ea

446.9

4477
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945

N- (4-chlorophenyl) -N'-
(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl)oxy)phenyl)ur
ea

mefm

N #

/|°\©

N

NH
A

cl

446.9 | 447

946

N-(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl)oxy)-1-
naphthalenyl)-3-
(trifluoromethyl)benzam
ide

515.49 | 516

947

3-chloro-N- (3-methyl-4-
((3-(2- (methylamino) -4-
pyrimidinyl)-2-

" pyridinyl) oxy)phenyl) -

2-thiophenecarboxamide

451.94 | 452

948

N- (3-methyl-4-( (3- (2~

(methylamino) -4-
pyrimidinyl)-2- ‘
pyridinyl) oxy)phenyl) -
l-benzothiophene-2-
carboxamide

467.55 | 468

949

3-chloro-N- (3-methyl-4-
((3-(2- (methylamino) -4~
pyrimidinyl)-2-
pyridinyl) oxy)phenyl) -
l-benzothiophene-2-
carboxamide

502 502

950

3-(1,1-dimethylethyl) -
1-methyl-N- (3-methyl-4-
((3-(2- (methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl) -
1H-pyrazole-5-
carboxamide

471.56 | 472
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Hzc,ﬁ\fn\
3-methyl-N- (3-methyl-4- N7 H,
((3-(2- (methylamino) -4- é(oxé

951 pyrimidinyl)-2- SN NH 431.52 | 432
pyridinyl) oxy)phenyl) - OJIS/)
2-thiophenecarboxamide HC

N
5_chloro-N- (3-methyl-4- | = Ny "
((3-(2- (methylamino) -4- 2 o .

952 pyrimidinyl)-2- S " 451.94 | 452
pyridinyl) oxy)phenyl) - P ~-S
2-thiophenecarboxamide Vs

HSC.NTN\
5 -methy1-N- (3-methyl-4- Nér .
( (3 (2- (methylamino) -4- ¢ O‘éL

953 pyrimidinyl)-2- ~N NH 431.52 | 432
pyridinyl)oxy)phenyl) - o
2-thiophenecarboxamide 7

H,C'H N
N- (3-methyl-4-((3-(2- S
. ‘ (methylamino) -4~ é(o ‘

954 pyrimidinyl)-2- N NH 462 .51 | 463
pyridinyl)oxy)phenyl) - o™
4-quinolinecarboxamide. 2N

‘ HSC,N N
N- (3-methyl-4-((3-(2- N ’
(methylamino) -4~ 2 O\(EL
955 pyrimidinyl)-2- N NH 412 .45 | 413
pyridinyl)oxy)phenyl) - oS
4-pyridinecarboxamide 2N
H,c'“ s
3-bromo-N- (3-methyl-4- N H,
((3-(2- (methylamino) -4- °

956 pyrimidinyl) -2- AH 490.36 | 492
pyridinyl) oxy)phenyl)be °

nzamide Br
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957

N-(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -
N'-(2-

(trifluoromethyl)phenyl
)urea

wol

N
\lr\
N A

N0
@ Oﬁiug

480.45 | 481

958

N- (3-chloro-4-
fluorophenyl)-N'-(4-
((3-(2- (methylamino) -4-
pyrimidinyl) -2-
pyridinyl) oxy)phenyl)ur
ea

H,c'u

N,
Y
Nz

2 'NOOHiNQZ.

464.89 | 465

959

N- (3,4-difluorophenyl) -
N'-(4-((3-(2-
(methylamino) -4~
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

H;,,C'k1

N,
\"/\
N A

SaeuTed
H

448.43 | 449

960

N-(2,3-dimethyl-4-((3-
(2- (methylamino) -4-
pyrimidinyl) -2-
pyridinyl) oxy)phenyl) -
N'-phenylurea

+440.51 | 441

961

N- (4-chlorophenyl)-N'-
(2,3-dimethyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

(=]

474 .95 | 475

962

N~ (4-((3-(4-
(methylamino)—l)3,5—
triazin-2-yl)-2-
pyridinyl) oxy)phenyl) -
N'-phenylurea

413.44 | 414
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963

N-(4-((3-(4-
(methylamino)-1,3,5~-
triazin-2-yl)-2-
pyridinyl) oxy)phenyl) -
N'-(3-
(trifluoromethyl)phenyl
Yurea

H‘C,HTN\\I
N.zN
Py

481.44 | 482

964

N- (2-methyl-4-( (3-(2-
(methylamino)—4—
pyrimidinyl) -2-

pyridinyl) oxy)phenyl) -

3_.

(trifluoromethyl)benzam

ide

479.46 | 480

965

3-bromo-N- (2-methyl-4-
((3-(2- (methylamino)-4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)be
nzamide

490.36 | 490

966

N- (2-methyl-4- ((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl)oxy)phenyl) -

. N'-(3-

(trifluoromethyl)phenyl

‘ Yurea

494 .48 | 495

967

N-(4-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl)oxy)-1-
naphthalenyl)-N'-(2-
(methyl ( (3R) -1-methyl-
3-pyrrolidinyl)amino) -
5-
(trifluoromethyl)phenyl
Jurea

643.67 | 644

968

N- (3-methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -

2_
naphthalenecarboxamide

461.52
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969

N- (2-methyl-4-((3-(2-
(methylamino) ~-4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -

N'-phenylurea

NS
N~

@ O\KZCHS
N NH
(o]

HN'

426.

48

427

970

N- (4-chlorophenyl)-N'-
(2-methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl)oxy)phenyl)ur
ea

460.

92

461

971

N- (3-methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl)oxy)phenyl) -

3-thiophenecarboxamide

N
N #
H,
/10 :
N NH
[0} =2
)W;>

417.

49

418

972

N-(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl)oxy)phenyl) -
N'-(4-
((trifluoromethyl)sulfa
nyl)phenyl)urea

s
ﬂ)* T
NN

512.

51

513

973

N- (4-fluorophenyl)-N'-
(4-((3-(2-
(methylamino)-4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur

ea ‘

H,C”

o
N #
é"@NiNOF

430.

44

431

974

N-{(3-fluoro-4-
methylphenyl)-N'- (4-
((3-(2- (methylamino)-4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl)ur

ea

S

saelNen

444

.47

445
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975

N-(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyvridinyl) oxy)phenyl) -
N'-(4-(1-
methylethyl)phenyl)urea

H,e”

Hong

i
CH,

N A
5 o o CH,
AR T

454.

53

455

976

3-(1,1-dimethylethyl) -
1-methyl-N- (4~ ((3-(2-
" (methylamino) -4-
pyrimidinyl)-2-
pyridinyl)oxy)phenyl) -
1H-pyrazole-5-
carboxamide

e

Ny,
/|o
N

TN o
o N
N

CH,

HC CH,

457.

54

458

977

N- (4-cyanophenyl)-N'-
(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur

, ea

437

.46

438v

978

N- (4-bromophenyl) -N'-
(4-((3-(2-
(methylamino) -4-
pyrimidinyl) -2~
pvridinyl) oxy)phenyl)ur
ea

491

.35

493

979

N-(4-((3-(2-
(methylamino) -4~
pyvrimidinyl) -2~

pyridinyl) oxy)phenyl) -
N'-(4-
(phenyloxy)phenyl)urea

504.

55

505

980

N-(4-((3-(2-
(methylamino)-4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -
N'-(3,4,5-
tris (methyloxy)phenyl)u
rea

502.

53

503
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981

N-(2-fluoro-3-
(trifluoromethyl)phenyl
y-N'-(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl)oxy)phenyl)ur
ea

MﬁF\

SAst
N NR

498

.44

499

982

N-(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -
2-oxo-2-phenylacetamide

425.

45

426

983

N- (3-methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

‘pyridinyl)oxy)phenyl)—

1H-benzimidazole-5-
carboxamide

451

.49

984

N- (3-methyl-4-((3-(2-,
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -

1H-1,2,3-benzotriazole-
5-carboxamide

452.

48

985

6-hydroxy-N- (3-methyl-
4-((3-(2- (methylamino) -
d-pyrimidinyl) -2-
pyridinyl) oxy)phenyl) -
3-pyridinecarboxamide

428.

45

986

N- (3-methyl-4-((3-(2-
(methylamino) -4~
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -

3-pyridinecarboxamide

412

.45




WO 2005/113494

A-909

- 308 -

PCT/US2005/016346

MS

Ex.

Structure Name

Structure

Data

No.

987

N- (3-methyl-4-((3-(2-
(methylamino)-4-
pyrimidinyl)-2-
pyridinyl) oxy) phenyl) -
1-
naphthalenecarboxamide

¢! P
OO

461.52

988

2-methyl-N- (3-methyl-4-
((3-(2- (methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl) -
1lH-benzimidazole-5-
carboxamide

el

465.51

2%

989

N- (3-methyl-4-((3-(2-
(methylamino)-4-
pyrimidinyl)-2-
pyridinyl)oxy)phenyl) -
6-gquinolinecarboxamide

H;,C'n\f

462.51

N\
N A# H,
0.
/I 0o
N
A
20
N

990

N- (3-methyl-4-((3-(2-
(methylamino)-4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -

1H-indole~5-carboxamide

HCY

it

450.5

Ns
N H, .
N0
ST
N N
N

991

N- (3-methyl-4-((3- (2~
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -

1H-indole-6-carboxamide

450.5

“‘°'HW£

7 H

T (EL |
> e

992

N- (4-chloro-3-
(trifluoromethyl)phenyl
)-N'-(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

et EJY F
N~ e F
@ 0. cl
Q! Ouiue/j

514.89

515

pyridinyl) oxy)phenyl)ur
: ea
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993

N-(4-
(dimethylamino) phenyl) -
N'-(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

e

A0 o
] CH,
QL NiNO

455.

52

456

994

N- (3-methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -
3-(1H-pyrrol-1-

v1)benzamide

HeC” n\“,

N. /\ H,
iiéukcro

476.

54

477

995

N- (3-methyl-4-( (3-(2-
(methylamino)-4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -

3- (phenyloxy)benzamide

H,c’nj]/

ST
N H o
" O

503.

56

504

996

N- (3-chloro-4-
(methyloxy)phenyl) -N'-
(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

aelln
N -
ér"mni”ér"m

476.

92

477

997

N- (3, 5-dichlorophenyl) -
N'-(4-((3-(2-
(methylamino) ~4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

%ﬂé
“ 0 l
0,

481.

34

481

998

N-(4-fluoro-3-
(trifluoromethyl)phenyl
)-N'-(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

s F
éf Ogﬁ?

498

.44

499
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999

N- (3-methyl-4-( (3-(2-
(methylamino)-4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -

4- (phenyloxy) benzamide

H,c'nj,/“\
N~ H,
N0
sael
N
A

Data

503.56 | 504

1000

N- (4-chlorophenyl) -N'-
(4-((3-(2~

" {methylamino) -4-

pyrimidinyl) -2-

pyridinyl)sulfanyl)phen

vl)urea

462.96 | 463

1001

N-(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl)sulfanyl)phen
y1)-N'—-(4-(1-
methylethyl)phenyl)urea

HC™ "CH,

470.60 | 471

1002

"N- (4~ ((3-(2-
(methylamino) -4~
pyrimidinyl) -2-
pyridinyl)oxy)phenyl) -
3-(1H-pyrrol-1-
yl)benzamide

462.51 | 463

1003

l-methyl-N- (3-methyl-4-
((3-(2- (methylamino)-4-
pyrimidinyl) -2-

pyridinyl)oxy)phenyl) -
1H-indole-2-carboxamide

464.53 | 465

1004

l-ethyl-3-methyl-N-(3-
methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl) -
1H-pyrazole-5-

carboxamide

443.51 | 444
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1005

N- (3-methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl) -2-

pyridinyl)oxy)phenyl) -

l-benzothiophene-3-
carboxamide

E
N # H,
g oét
N NH
OES

467.

55

468

1006

4-cyclohexyl-N- (3~
methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl) -2-
pyridinyl) oxy)phenyl)be
nzamide

A

IPSLVLN
. N
Hy
/Io
N m

o)

493.

61

494

1007

N-(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -
N'-phenylthiourea

nethets
N A

i*fCLHfLHQ

428.

52

429

1008

N- (3-ethylphenyl) -N'-
(4-((3-(2-
(methylamino) -4~
pyrimidinyl) -2~
pyridinyl) oxy)phenyl)ur
ea

Y <5
! Ouiu

440.

51

441

1009

N- (3-chloro-4-((3-(2-
(methylamino) -4~
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -
N'-(3-fluoro-4-

methylphenyl)urea

e
C KT:L

478.

91

479

1010

N- (3-methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl) -2-

pyridinyl) oxy)phenyl) -

2-oxo0-2-phenylacetamide

iy

ho S
Nes
Hl
cd 1 0.
N A

o (o]

439

.47

440
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1011

N-(4-(1,1-
dimethylethyl)phenyl) -
N'-(4-((3-(2-
(methylamino) -4-
pyrimidinyl) -2-
pyridinyl) oxy)phenyl)ur
ea

o
N FZ

SR
N NH

468.56

469

1012

N- (4~ (ethyloxy)phenyl) -
N'-(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

456.5

457

1013

N-(4-((3-(2-
(methylamino) -4-
pyrimidinyl) -2~

pyridinyl) oxy)phenyl) -
N'-(2,4,5-
trichlorophenyl)urea

515.79

515

1014

N-(2,3-dihydro-1,4-
benzodioxin-6-yl)-N'-
L (4-((3-(2~
(methylamino) -4-
pyrimidinyl) -2-
pyridinyl) oxy)phenyl)ur
ea

470.49

471

1015

N- (3-methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl)oxy)phenyl) -

2- (phenyloxy)benzamide

503.56

504

1016

1,1-dimethylethyl 2~
((3-methyl-4-((3-(2-
(methylamino) -4~
pyrimidinyl)-2-
pyridinyl)oxy)phenyl)am
ino)-2-oxo-1-
phenylethylcarbamate

540.62

541
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1017

N- (3-fluoro-4-
(methyloxy)phenyl) -N'-
(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

N
N #

SRS\
N H

X

460.47

461

1018

N- (3-fluoro-4-
(methyloxy)phenyl)-N'-
(3-methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl)oxy)phenyl)ur
ea

474 .49

475

1019

4-chloro-N- (4-methyl-3-
((3-(4-pyrimidinyl)-2-
pyridinyl) oxy)phenyl) -
3_
((trifluoromethyl)oxy)b
enzamide

500.86

501

1020

‘N- (4-methyl-3-((3-(4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl) -
3_
(trifluoromethyl)benzam
ide

450.42

451

1021

N- (4-methyl-3-((3-(4-
pyrimidinyl)-2-
pyridinyl)oxy)phenyl) -
4__
((phenylmethyl)oxy)benz
amide

488.55

489

1022

2-cyclohexyl-N- (4-
methyl-3-((3-(4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) ac
etamide

402.5

403
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&
N- (4-methyl-3-((3-(4- P §
' . )
1023 pyrimidinyl)-2 N 376.46 | 377

pyridinyl) oxy)phenyl)he

HN 0
xanamide Hﬁ\/\;r

(methylamino) -4-

0.
1024 pyrimidinyl) -2~ @ P 493.59
pyridinyl) oxy)phenyl) - i

3-(3-thienyl)benzamide

N- (3-methyl-4-( (3-(2- H,c'n\r”\
CH,
@

R
N- (4-((3-(2- 0
(methylamino) -4- /'OT:l _
pyrimidinyl)-2- A N
1025 i ‘ PN 4316.44 | 417
pyridinyl) oxy)phenyl) - ﬁ?
N'-(5-methyl-1H~ \otin
pyrazol-3-yl)urea ’
Hng
N- (l-ethyl-1H-pyrazol- LA
5-yl)-N'- (4~ ((3-(2- AP
1026 (methylamino) -4~ S N 430.47 | 431
pyrimidinyl)-2- 0P NH
. pyridinyl) oxy)phenyl)ur Cy“m]
ea
Hong
N- (4-bromo-3- D
fluorophenyl)-N'- (4- /'OT:l
. N
1027 | ((37(2- (methylamino)-d- o 509.34 | 509
pyrimidinyl) -2-
pyridinyl) oxy)phenyl)ur ‘ <1¢
ea Br
N- (4-bromo-3- mﬁw&
fluorophenyl)-N'- (3~ /o Hy
methyl-4-((3-(2- ¢! Wé\m.
1028 (methylamino) -4- o 523.36 | 523
pyrimidinyl)-2- @L
pyridinyl) oxy)phenyl)ur L

ea
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1029

N- (3-fluoro-4-((3-(4-
methyl-1-
piperazinyl)propyl)oxy)
phenyl)-N'-(4-((3-(2-
(methylamino) -4-
pyrimidinyl) -2~
pyridinyl) oxy)phenyl)ur
ea

o,

ol "

2,
R

586.67

587

1030

N- (3-methyl-4-((3- (2~
' (methylamino) -4-
pyrimidinyl) -2-
pyridinyl) oxy)phenyl) -
3-(1-
pyrrolidinyl)benzamide

mcmf

N,

J

480.57

481

1031

N- (3-methyl-4-((3-(2-
(methylamino) -4~
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -

3-(2-thienyl)benzamide

N,

t@NYN|
&
ih(%tuﬁ\@j@

493.59

494

1032

N-(2-
(diethylamino) ethyl) -2-
fluoro-4- ((((4-{(3-(2-

(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)am
ino) carbonyl) amino)benz
amide

572.64

573

1033

N~ (3-methyl-4- ((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -

4- (phenylmethyl)-2-
morpholinecarboxamide

510.6

511

1034

3-fluoro-N- (3-methyl-4-
((3-(2- (methylamino) -4~
pyrimidinyl) -2-
pyridinyl) oxy)phenyl) -
5-
(trifluoromethyl)benzam
ide

497 .45

498
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1035

4-fluoro-N- (3-methyl-4-
((3-(2- (methylamino) -4~
pyrimidinyl)-2-
pyridinyl) oxy)phenyl) -
3_
(trifluoromethyl)benzam
ide

H
Hac'N\fN\
N A H,
0.
z ) F
N F
N F
F

497.

45

498

1036

N- (4-chlorophenyl) -N'-
(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl)sulfinyl)phen
yvl)urea

478.

96

479

1037

N-(1,1'-biphenyl-4-yl)-
N'-(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl)oxy)phenyl)ur
ea

488.

55

489

1038

N-(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -
N'-(4-((1l-methyl-4-
piperidinyl)oxy)phenyl)
urea

| 525.

61

526

1039

N-(4-(2-(3,4-dimethyl-
1-
piperazinyl)ethyl)pheny
1)-N'-(4-((3-(2-
(methylamino) -4-
pyrimidinyl) -2~
pyridinyl) oxy)phenyl)ur
ea

552.

68

553

1040

N- (3-fluoro-4-( (3-(1H~
imidazol-1-
y1l)propyl) oxy)phenyl) -
N'-(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl)oxy)phenyl)ur
ea

z=/

554,

58

555




WO 2005/113494

A-909

- 317 -

PCT/US2005/016346

Ex.
No.

Structure Name

Structure

MS
Data

1041

N- (3-ethyl-4-
methylphenyl) -N'- (4-
((3-(2- (methylamino) -4~
pyrimidinyl)-2-
pyridinyl)oxy)phenyl)ur
ea

i

ne TN\
N A
L
N NH

454.53

455

1042

N-(3-ethyl-4-
methylphenyl) -N'-(3-
methyl-4-((3-(2-
(methylamino) -4~
pyrimidinyl)-2-
pyridinyl)oxy)phenyl)ur
ea

468.56

469

1043

N- (3-fluoro-4-
methylphenyl) -N'- (2~
methyl-4-( (3-(2-
(methylamino) -4~
pyrimidinyl)-2-

pyridinyl) oxy)phenyl)ur

ea

458.5

459

1044

N- (4~bromophenyl) -N'-
(2-methyl-4-((3-(2-
(methylamino)-4-
pyrimidinyl) -2-
pyridinyl) oxy)phenyl)ur
ea

505.37

505

1045

N- (3-fluoro-4-
(methyloxy)phenyl) -N'-
(2-methyl-4- ((3-(2~
(methylamino)-4-
pyrimidinyl) -2~
pyridinyl) oxy)phenyl)ur
ea

474 .49

475

1046

N- (4-bromo-3-
fluorophenyl)-N'-(2-
methyl-4-((3-(2~
(methylamino) -4-
pyrimidinyl) -2~
pyridinyl) oxy)phenyl)ur
ea

523.36

525
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Structure Name

Structure

MS
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1047

N-(4-chloro-3-
fluorophenyl) -N'~- (4~
((3-(2-(methylamino) -4-
pyrimidinyl) -2-
pyridinyl) oxy)phenyl)ur
ea

N

~~°
N
o

jl:l

>

464.89 | 465

1048

N-(4-chloro-3-
fluorophenyl) -N'-(3-
methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl) -2-
pyridinyl) oxy)phenyl)ur
ea

478.91 | 479

1049

3-((38)-3-
(dimethylamino) -1-
pyrrolidinyl)-N- (3~
methyl-4-((3-(2-
(methylamino)¥4—
pyrimidinyl) -2-
pyridinyl) oxy)phenyl)be
nzamide

523.64 | 524

1050

N-(4-((3-(2-
(methylamino) ~4-
pyrimidinyl)-2-

pyridinyl)oxy) -1-
naphthalenyl)-N'-
phenylurea

462 .51 | 463

1051

N- (3-methyl-4-((3-(2~
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl)oxy)phenyl) -
4-(4-methyl-1-

piperazinyl)benzamide

509.61 | 510

1052

N- (3-methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -

1H-indole-7-carboxamide

450.5 | 451
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Structure

Dat

a

No.

1053

N-(2,3-dihydro-1H-
inden-5-y1)-N'-(4-((3-
(2- (methylamino) -4-

pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

i

He' TN\
N A

\'NOJN:

&g

452.52 | 45

3

1054

N- (9H-fluoren-2-yl)-N'-
(3-methyl-4-((3-(2-
(methylamino) -4~
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

514.59

515

1055

N-(2,3-dihydro-1H-
inden-5-yl)-N'-(3-
methyl-4- ((3-(2-
(methylamino) -4-
pyrimidinyl) -2-

" pyridinyl) oxy)phenyl)ur
ea

466.54

467

1056

N-(4-((3-(2-
(methylamino)-4-
pyrimidinyl)-2-

pyridinyl)oxy)phenyl) -
N'-(4-
(trifluoromethyl)phenyl
)urea

480.45

481

1057

N- (3-methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -

N'-(4-
(trifluoromethyl)phenyl
)urea

494 .48

495

1058

N-(3-fluoro-4-
methylphenyl)-N'- (3~
methyl-4- ((3-(2-
(methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur

ea

458.5

459
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N- (3- ((3- (4- Ch
pyrimidinyl)-2- :‘NOQ
1059 | Pyridinyl) ng)phenyl) - “E"L 452.39 | 453
((trifluoromethyl)oxy)b -
enzamide f
4-chloro-N- (3-( (3- (4- (G
pyrimidinyl)-2- ’ !N°©
1060 | Pyridinyl) g}fY)phenyl) ) ”ES’L 486.84 | 487
((trifluoromethyl)oxy)b Lelr
enzamide v
N\
N- (3= ( (3~ (4- G
pyrimidinyl)-2- Y °©
pyridinyl) oxy)phenyl) - o o
1061 ) 3- 436.39 | 437
(trifluoromethyl)benzam é\gi
ide i
I/N
4- ( (phenylmethyl) oxy) —- <! ‘H@
N-(3-((3-(4- HN 40
1062 pyrimidinyl)-2- é 474 .52 | 475
pyridinyl) oxy)phenyl)be 5
nzamide
o
2-cyclohexyl-N-(3-((3- ~°
(4-pyrimidinyl) -2- N Q
1063 pyridinyl)oxy)phenyl)ac Hp© 388.47 | 389
etamide
o
N- (3~ ( (3 (4- Lo
1064 pyrimidinyl) -2~ o Q 362.43 | 363
pyridinyl) oxy)phenyl)he HN_ O '
xanamide Hac\/\j
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No. Data
O
4- (dimethylamino) -N- (3~ < IN°©
((3-(4-pyrimidinyl) -2~ A0
1065 pyridinyl) oxy)phenyl)be a; 411.46 ) 412
nzamide 1
Hoor,
"
3-(1,1-dimethylethyl) - n
1-methyl-N- (3-((3-(4- /|N°©
pyrimidinyl) -2- HN_O
1066 | _oridinyl)osxy)phenyl)- 7;”’6& 428.49 | 429
1H-pyrazole-5- word
carboxamide e
O
4,4-dimethyl-N- (3-((3- % °~©
(4-pyrimidinyl)-2- e
1067 v s HN 0 376.46 | 377
pyridinyl) oxy)phenyl)pe
ntanamide HohEn
‘ |N:\r'q
4,4-dimethyl-N- (4- T B
methyl-3-((3-(4- N
1068 pyrimidinyl)-2- N0 390.48 | 391
. | pyridinyl)oxy)phenyl)pe {f
ntanamide RO
S
4-((4-methyl-1- é;
piperazinyl)methyl) -N- ikm(?
1069 ‘3'((3"(4“?23’_““‘1‘11“1)‘ é 480.57 | 481
pyridinyl) oxy)phenyl)be o
nzamide "
o
N- (9H-fluoren-2-yl)-N'- TN
(4-((3-(2- hﬁflw
i -4 - A
1070 (methylamino) -4 o 500.56 | 501
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea
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1071

N~ (l-acetyl-3,3-
dimethyl-2,3-dihydro-
1H-indol-6-yl)-N'-(4-
((3- (2~ (methylamino) -4-

pyrimidinyl) -2~

pyridinyl) oxy)phenyl)ur
ea

R
N A

G
O“ "NH

He: cHy
He

523.

59

524

1072

N-(l-acetyl-3,3-
dimethyl-2,3-dihydro-
1H-indol-6-y1l)-N'- (3~

methyl-4-((3-(2-

(methylamino) -4~

pyrimidinyl) -2-

pyridinyl) oxy)phenyl)ur
ea

i

HJC.YN
Q.
AN
&

X

07 "NH

0

HG cH,
HC

537.

62

538

1073

N-(3-(1,1-
dimethylethyl)phenyl) -
N'-(4-((3-(2-
(methylamino) -4-
pyrimidinyl) -2-
pyridinyl) oxy)phenyl)ur
ea

H

i W&i
Z 0.
4AOW

468.

56

469

1074

O N-(3-(1,1-
dimethylethyl)phenyl) -
N'-(3-methyl-4-((3-(2~-

(methylamino) -4~
pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

482.

58

483

1075

N-(3-(1,1~
dimethylethyl)phenyl) -
N'-(2-methyl-4-((3-(2-

(methylamino) -4-
pyrimidinyl) -2-
pyridinyl) oxy)phenyl)ur
ea

482.

58

483

1076

N-(3-(1,1-
dimethylethyl)phenyl) -
N'-(2,3-dimethyl-4-((3-

(2- (methylamino) -4-
pyrimidinyl) -2-
pyridinyl) oxy)phenyl)ur
ea

496.

61

497
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1077

N-(1,1-dimethylethyl) -
N'- (3-methyl-4-((3-(2-
(methylamino) -4~
pyrimidinyl) -2-
pyridinyl) oxy)phenyl)ur
ea

HSC,HTN\

N A CH,
20 0
\IN \©\J\j}<”bH’

e

406.49

407

1078

N- (3-fluoro-4-
methylphenyl)-N'- (4~
((3-(2- (methylamino) -4-
pyrimidinyl) -2-
pyridinyl)oxy)-1-
naphthalenyl)urea

%ynmﬁl
1. O

NI
o

494 .53

495

1079

N-(4-(1,1-
dimethylethyl)phenyl) -
N'-{(4-((3-(2-
(methylamino) -4-
pyrimidinyl) -2-
pyridinyl)oxy)-1-
naphthalenyl)urea

518.62

519

1080

N-(4-((3-(2-
(phenylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -
3-

(trifluoromethyl)benzam
ide

527.5

528

1081

N- (3-methyl-4-((3-(2-
((4- (4-methyl-1-
piperazinyl)phenyl)amin
o) -4-pyrimidinyl) -2~
pyridinyl) oxy)phenyl)ac
etamide

509.61

510

1082

N-(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -
N'- (4-methylphenyl)urea

SR
& 0.
éwoﬂ

426.48

427
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8
N- (3-methyl-4-((3-(2~ ) o&
(methylamino) -4- S "
1083 pyrimidinyl)-2- o> 440.51 | 441
pyridinyl)oxy)phenyl) -
N'- (4-methylphenyl)urea o
S
N- (2-methyl-4-((3-(2- éo o
(methylamino) -4- ¢! @NH
1084 pyrimidinyl)-2- T 440.51 | 441
pyridinyl)oxy)phenyl) -
N' - (4-methylphenyl)urea on,
HIC,NWN;
N- (2, 3-dimethyl-4-((3- éo&cm
(2- (methylamino) -4- N "
1085 pyrimidinyl)-2- OiNH 454 .53 | 455
pyridinyl)oxy)phenyl) -
N'- (4-methylphenyl)urea H
N- (4-((3-(2-((4-(4- R ng
methyl-1- JOC
piperazinyl)phenyl)amin ho? Y s
o) -4-pyrimidinyl)-2- Iy
1086 pyridinyl)sulfanyl)phen ° 641.72 | 642
yl)-3- FIF
(trifluoromethyl)benzam
ide
Hac,klm,u\
N-(4-((3-(2- 7
(methylamino) -4- éh( °\©
1087 pyrimidinyl)-2- o""NH 426.48 | 427
pyridinyl) oxy)phenyl) - \©
N'- (phenylmethyl)urea
HSC,HTN\
N- (2-methyl-4-( (3-(2- N
(methylamino) -4- éﬁ °‘C(°H°
1088 pyrimidinyl)-2- g 440.51 | 441
pyridinyl)oxy)phenyl) - ° 'E© ’
N'- (phenylmethyl)urea
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1089

N-(2,3-dimethyl-4-((3-
(2- (methylamino) -4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl) -
N'- (phenylmethyl)urea

454 .53 | 455

1090

N-(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl)oxy)-1-
naphthalenyl)-N'-
(phenylmethyl)urea

476.54 | 477

1091

N-(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2- "

pyridinyl)oxy)phenyl) -

, N'-((3-

methylphenyl)methyl)ure
a

440.51 | 441

1092

N- (3-methyl-4-((3- (2~
(methylamino) -4~
pyrimidinyl)-2-

pyridinyl)oxy)phenyl) -

N'-((2-
methylphenyl)methyl)ure
a

454 .53 | 455

1093

N-(4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl)oxy)phenyl) -
N'-((2-
methylphenyl)methyl)ure
a

440.51 | 441

1094

N-(4-((3-(2-
(methylamino) -4-
pyrimidinyl) -2-

pyridinyl)oxy)phenyl) -
N'-((4-
methylphenyl)methyl)ure
a

440.51 | 441
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1095

N- (3-methyl-4-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -

N'-((4-
methylphenyl)methyl)ure
a

N
RS
’\g H:
S
N NR
A
.,

454.

53

455

1096

N- (4-chlorophenyl)-N'-
(4-((3-(2-((3-(4~-
morpholinyl)propyl)amin
0) -4-pyrimidinyl) -2-
pyridinyl) oxy)phenyl)ur
ea

560.

05

560

1097

1-(l-acetylindolin-6-
v1)-3-(3-methyl-4-(3-
(2-
(methylamino)pyrimidin-
4-yl)pyridin-2-
vloxy)phenyl)urea

509.

57

510

1098

1- (4-tert-butylphenyl) -
3-(3-methyl-4-(3-(2-
(methylamino)pyrimidin-
4-y1)pyridin-2-
vloxy)phenyl)urea

5ol s o

482.

58

483

1099

1-(4-isopropylphenyl) -
3-(3-methyl-4-(3-(2-
(methylamino)pyrimidin-
4-v1)pyridin-2-
vloxy)phenyl)urea

468.

56

469

1100

1-(2,3-dihydro-1H-
inden-5-y1)-3-(4-(3-(2~-
(methylamino)pyrimidin-
4-v1)pyridin-2-
yloxy)naphthalen-1-
yvl)urea

502.

57

503




WO 2005/113494 PCT/US2005/016346
A-909 - 327 -
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No. Data
. TR
1-(2,3-dihydro-1H- i ®
inden-5-y1)-3-(4-(3-(2- N AN
1101 (3- W QJ’Z’ 5
0 morpholinopropylamino)p e 65.67 | 566
yrimidin-4-yl)pyridin-
2-yloxy)phenyl)urea
1-(3-fluoro-4- .
methylphenyl) -3-(4-(3- LN\/\JY, |
(2- (3=~ "o o
1102 morpholinopropylamino)p N Ouin 557.63 | 558
yrimidin-4-yl)pyridin-
2-yloxy)phenyl)urea
1- (4~ (3- (4- RN
(methylamino)-1,3,5- "t O
1103 | triazin-2-yl)pyridin-2- r° (X 8 ,Q 463.5 | 464
vloxy)naphthalen-1-yl) - N NN
3-phenylurea
‘ Rong
1-(3-methyl-4-(3-(2-(4- | (TWJ
(4-methylpiperazin-1- wot A0
1104 | Y1)phenylamino)pyrimidi S 586.7 | 587
n-4-yl)pyridin-2- HN"0
vloxy) phenyl) -3-
phenylurea
Rong
1- (3-methyl-4- (3-(2- (4- (\J@r D ..
(4-methylpiperazin-1- HJC.NJ N O\ék
y1l)phenylamino)pyrimidi N NH
1105 nodyl)pyridin-2- K 614.75 | 615
yloxy)phenyl) -3~ (4- O)
methylbenzyl)urea "
N- (3-methyl-4-(3-(2-(4- On'N‘
(4-methylpiperazin-1- O d o
yv1l)phenylamino)pyrimidi e g T\Y:LNH
1106 n-4-yl)pyridin-2- o 653.81 | 654
vloxy)phenyl)-3-
(thiophen-2- C
vl)benzamide
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1107

1-(4-(3-(4-
(methylamino)-1,3,5-
triazin-2-yl)pyridin-2-
vloxy)naphthalen-1-yl) -
3-(2-((4-
methylpiperazin-1-
yv1l)methyl)-5-
(trifluoromethyl)phenyl
)urea

643.67 | 644

1108

N-(1,1l-dimethylethyl) -
N'-(3-methyl-4-((3-(2-
((4- (4-methyl-1-
piperazinyl)phenyl)amin
o) -4-pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

566.71 | 567

1109

N-ethyl-N'-(4-((3-(2~-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl)oxy)-1-
naphthalenyl)urea

414.47 | 415

1110

N-(2- (1H-imidazol-1-
vimethyl) -5~
(trifluoromethyl)phenyl
) -N'-(4-((3~(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl)oxy)-1-
naphthalenyl)urea

611.59 | 612

1111

N- (3-methyl-4-((3-(2-
({4~ (4-methyl-1-
piperazinyl)phenyl)amin
o) -4-pyrimidinyl) -2-
pyridinyl) oxy)phenyl)cy
clopropanecarboxamide

Hong
078
N

535.65 | 536

1112

N- (4-chlorophenyl)-N'-
(3-methyl-4-((3-(2-((4-
(4-methyl-1-
piperazinyl)phenyl)amin
o) -4-pyrimidinyl)-2-
pyridinyl) oxy)phenyl)ur
ea

621.14 | 621
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1113

N-(4-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl)oxy) -1-
naphthalenyl)-N'-(2-(1-
pyrrolidinylmethyl) -5-
(trifluoromethyl)phenyl
)urea

614.63

615

1114

l-tert-butyl-3-(4-(3-
(2-
(methylamino)pyrimidin-
4-yv1)pyridin-2-
yvloxy)naphthalen-1-
vl1l)urea

H,C”

KVN

|
Nay
Lo
< lfﬁuﬁg::

442 .52

443

1115

1-(4-(3-(2-(4-(4-
methylpiperazin-1-
v1l)phenylamino)pyrimidi
n-4-yl)pyridin-2-
vloxy)phenyl) -3~
phenylurea

572.67

573

1116

1-(2- (methyl (1-
methylpiperidin-4-
yl1l)amino) -5-
(trifluoromethyl)phenyl
)=3-(4-(3-(4-
(methylamino)-1,3,5-
triazin-2-yl)pyridin-2-
vloxy)naphthalen-1-
vl)urea.

657.7

658

1117

1-(5-chloro-2-((3-
(dimethylamino)propyl) (
methyl)amino)phenyl) -3~
(4-(3- (4~ (methylamino) -

1,3,5-triazin-2-
yv1l)pyridin-2-
vloxy)naphthalen-1-
vl)urea

612.13

612

1118

3-formyl-N- (3-methyl-4-
(3-(2-
(methylamino)pyrimidin-
4-v1)pyridin-2-
yloxy)phenyl)benzamide

439.47

440
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1119

1-(2-((2-
(dimethylamino) ethyl) (m
ethyl)amino) -5~
(trifluoromethyl)phenyl
)-3-(4-(3-(4-
(methylamino)-1,3,5-
triazin-2-yl)pyridin-2-
yvloxy)naphthalen-1-
yl)urea

631.66 | 632

1120

1- (5-cyclopropyl-2-((3-
(dimethylamino) propyl) (
methyl)amino)phenyl) -3~
(4-(3-(4- (methylamino) -
1,3,5-triazin-2-
yv1)pyridin-2-
yloxy)naphthalen-1-
vl)urea

617.75 | 617

1121

N- (3-fluoro-4-
methylphenyl) -N'- (4-
((3-(4-quinolinyl)-2-

pyridinyl)oxy)phenyl)ur
ea

464 .5 | 465

1122

N- (4-chlorophenyl) -N'-
(4-((3-(4-quinolinyl) -
2_
pyridinyl) oxy)phenyl)ur
ea

466.93 | 467

1123

1-(4-(3-(6,7-
dimethoxyquinolin-4-
v1l)pyridin-2-
vlioxy)phenyl)-3-(3-
fluoro-4-
methylphenyl)urea

524.55 | 525

1124

1- (4-chlorophenyl)-3-
(4-(3-(6,7- ‘
dimethoxygquinolin-4-
v1)pyridin-2-
vloxy)phenyl)urea

526.98 | 527
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1125

1-(4-(3-(1H-
pyrrolo[2,3-blpyridin-
4-v1)pyridin-2-
vloxy)phenyl) -3-tert-
butylurea

401.47 | 402

1126

1-(4-(3-(1H-
pyrrolol2,3-blpyridin-
4-yv1)pyridin-2-
yvloxy)phenyl)-3-(3-
fluoro-4-
methylphenyl)urea

453.48 | 454

1127

1-(4-(3-(1H-
pyrrolol2,3-blpyridin-
4-yv1)pyridin-2-
vloxy)phenyl)-3-
phenylurea

421 .46 | 422

1128

1-(4-(3-(1H-
pyrrolo[2,3-blpyridin-
4-yl)pyridin-2-
vloxy)phenyl)-3- (4~
chlorophenyl)urea

455.9 | 456

1129

N-(4-(3-(1H-
pyrrolol2,3-blpyridin-
4-y1)pyridin-2-
vloxy)phenyl)benzamide

406.44 | 407

1130

N-(4-(3-(1lH-
pyrrolo[2,3-blpyridin-
4-yv1)pyridin-2-
yvloxy)phenyl)-3-
(trifluoromethyl)benzam
ide

474 .44 | 475
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1131

1-(2-((S)-3-
(dimethylamino)piperidi
n-1-yl)-5-
(trifluoromethyl)phenyl
y-3-(4-(3-(4-
(methylamino)-1,3,5-
triazin-2-v1)pyridin-2-
vloxy)naphthalen-1-
vl)urea

H,c’nm/"\j

NN
O
2 0.
Ao 5
N.
e

657.7 | 658

1132

1-(3-methyl-4-(3-(2-(4-
(4-methylpiperazin-1-
vl)phenylamino)pyrimidi
n-4-yl)pyridin-2-
vloxy)phenyl)-3-(5-
methylisoxazol-3-
vl)urea

591.67 | 592

1133

1-(3-methyl-4-(3-(2-(4-
(4-methylpiperazin-1-
v1)phenylamino)pyrimidi
n-4-yl)pyridin-2-
vloxy)phenyl)-3-
(thiazol-2-yl)urea

| 593.71 | 594

1134

l-ethyl-3-(3-methyl-4-
(3-(2-(4-(4-
methylpiperazin-1-
yl)phenylamino)pyrimidi
n-4-yl)pyridin-2-
vloxy)phenyl)urea

538.65 | 539

1135

1-(8-(3-(4-
(methylamino)-1,3,5-
triazin-2-yl)pyridin-2-
vloxy)guinolin-5-yl)-3-
(3-
(trifluoromethyl)phenyl
yurea

532.48 | 533

1136

1-(5-chloro-2-

methoxyphenyl)-3- (8- (3~

(4- (methylamino)-1,3,5-
triazin-2-yl)pyridin-2-
vloxy)quinolin-5-
yvl)urea

528.96 | 529
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Ex.
No.

Structure Name

Structure

MS
Data

1137

ethyl 4-(3-(2-
(methylamino)pyrimidin-
4-y1)pyridin-2-
vloxy)phenylcarbamoylca
rbamate

408.42 | 409

1138

1-(4-chlorophenyl) -3~
(4-(3-(2-(4-(4-
methylpiperazin-1-
yl)benzamido)pyrimidin-
4-yv1)pyridin-2-
yvloxy)phenyl)urea

635.13 | 635

1139

1- (4-methoxyphenyl) -N-
(4-(3-(2-
(methylamino)pyrimidin-
4-y1)pyridin-2-
vloxy)phenyl) -2-
oxopyrrolidine-3-
carboxamide

510.55 | 511

1140

1-(2-fluorophenyl) -N-
(4-(3-(2~-
(methylamino) pyrimidin-
4-yl)pyridin-2-
vloxy)phenyl) -2-
oxopyrrolidine-3-
carboxamide

498 .52 | 499

1141

N-(4-(3-(2-
(methylamino)pyrimidin-
4-yl)pyridin-2-
vloxy)phenyl) -2-
(phenylamino)benzamide

488.55 | 489

1142

1-(4-chlorophenyl)-3-
(3-fluoro-4-(3-(2-
(methylamino)pyrimidin-
4-y1l)pyridin-2-
vloxy)phenyl)urea

464.89 | 465
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Ex.
No.

Structure Name

Structure

MS
Data

1143

1-(3-fluoro-4-(3-(2-
(methylamino)pyrimidin-
4-yl)pyridin-2-
vloxy)phenyl)-3-
phenylurea

T

mﬁ\
N A

.
SRl
N NH

07 "NH

430.44 | 431

1144

N-(3-fluoro-4-(3-(2-
(methylamino)pyrimidin-
4-yv1)pyridin-2-
yloxy)phenyl) -3~
(trifluoromethyl)benzam
ide

483.42 | 484

1145

1- (3-methoxy-4-(3-(2-
(methylamino)pyrimidin-
4-yl)pyridin-2-
vloxy)phenyl)-3-
phenylurea

H::’n\her\
é/o ‘CHa

442 .48 | 443

1146

1-(4-chlorophenyl)-3-
(3-methoxy-4-(3-(2-
(methylamino)pyrimidin-
4-y1l)pyridin-2-
vloxy)phenyl)urea

e

N\
N
Z 0. Chy o Cl
5 188,

476.92 | 477

1147

N-(4-(3-(2-
(methylamino)pyrimidin-
4-yl)pyridin-2-
yloxy)phenyl) -5~
phenylisoxazole-4-
carboxamide

NN
HC )
N #
QL
N
N =
H \/O
N

464.48 | 465

1148

N- (3-methoxy-4-(3-(2-
(methylamino)pyrimidin-
4-y1l)pyridin-2-
vloxy)phenyl)-3-
(trifluoromethyl) benzam
ide

e

N,

N ,
/ '~
N NJKE:rk?

495.46 | 496
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Ex.
No.

Structure Name

Structure

MS
Data

1149

N- (4-(3-(2-
(methylamino)pyrimidin-
4-y1l)pyridin-2-
vloxy)phenyl) -2- (5-oxo-
1-phenyl-2-
thioxoimidazolidin-4-
vl)acetamide

mchN g:)
N

< L.°©”j\ojf}s

525.59

526

1150

l-tert-butyl-3-(3--
methoxy-4-(3-(2-
(methylamino) pyrimidin-
4-y1l)pyridin-2-
vloxy)phenyl)urea

o
Nz
o o‘CHa .
SaseN:
N CH.
N 3
H N CH;

422 .49

423

1151

l-benzoyl-3-(4-(3- (2~

(methylamino)pyrimidin-
4-v1)pyridin-2-

vloxy)phenyl) thiourea

H
H,C'N IN\
N A

e}
g O\j\
X N NH
H
[e]

456.53

457
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Method K
Example 1152

NH F

Synthesis of N-(3-methyl-4-{((3-(2-((4-(4-methyl-1-
piperazinyl)phenyl)amino)-4-pyrimidinyl)-2-
pyridinyl) oxy)phenyl)-3-(trifluoromethyl)benzamide

10 To 4-(2-chloropyridin-3-yl)-N-(4- (4-methylpiperazin-1-
vl)phenyl)pyrimidin-2-amine (35 mg, 0.092 mmol), N-(4-
hydroxy-3-methylphenyl) -3- (trifluoromethyl)benzamide (27 mg,
0.092 mmol) and Cs,CO3 (60 mg, 0.18 mmol) was added DMSO
(0.6 mL). The mixture was heated overnight at 130 °C. The

15 crude material was purified by reverse-phase HPLC (Gilson,
acidic mobile phase) to yield the title compound as a light
yellow solid after aqueous workup. MS m/z = 640 [M+1]"
Calc’d for CssH3FaN;0: 639.69.

Ex. Structure Name Structure M MS
No. ‘ Data
"y
N- (3-methyl-4-((3-(4- [~ "
pyrimidinyl)-2- /'OTEl
’ . _ N
1153 pyrldlnyl)ng)phenyl) iy 450.42 | 451
(trifluoromethyl)benzam F
ide Fr
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Ex.

Structure Name

Structure

MS
Data

1154

N- (3-methyl-4-((3-(4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl) be
nzamide

382.42

383

1155

N- (3-methyl-4-( (3-(4-
pyrimidinyl) -2-
pyridinyl) oxy)phenyl) -
N'-(3-
(trifluoromethyl)phenyl
Yurea

465.43

466

1156

N- (3-methyl-4-((3-(4-
pyrimidinyl)-2-
pyridinyl) oxy)phenyl) -
N'-phenylurea

397.44

398

1157

N- (4-((3=-(2-((2-
(diethylamino)ethyl)ami
no) -4-pyrimidinyl)-2-

pyridinyl)oxy) -3-

methylphenyl) -3-

(trifluoromethyl)benzam

ide

564.61

565

1158

N- (4= ( (5-chloro-3-(2-
(methylamino) -4~
pyrimidinyl) -2-

pyridinyl)oxy) -3~
methylphenyl) -3-

(trifluoromethyl)benzam

ide

513.9

' 514

1159

N- (3-methyl-4- ((3-(2~
((L-methyl-4-
piperidinyl)amino)-4-
pyrimidinyl) -2-
pyridinyl)oxy)phenyl) -
3_..
(trifluoromethyl)benzam
ide

562.59

563
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Ex.
No.

Structure Name

Structure

MS
Data

1160

N- (3-methyl-4-((3-(2-
((3-(4-
morpholinyl)propyl)amin
o) -4-pyrimidinyl)-2-
pyridinyl)oxy)phenyl) -
3_
(trifluoromethyl)benzam
ide

iwvAva
P

592.

62

593

1161

N- (3-methyl-4-((3-(2-
(phenylamino) -4-
pyrimidinyl)-2-

pyridinyl)oxy)phenyl) -

3-

(trifluoromethyl)benzam

ide

mf&
N~ H,
éﬁoﬁ i
< NJ\©/EFF

541.

53

542

1162

N- (3-methyl-4-((3-(2-
((3-(4-methyl-1-
piperazinyl)propyl)amin
0) -4-pyrimidinyl)-2-
pyridinyl)oxy)phenyl) -
3-
(trifluoromethyl)benzam
ide

HGe
k,NWNY/N

Hy
= 0,
e TELEHiTk

605.

66

606

1163

N-(4-((3-(2-((2-

. (dimethylamino)ethyl)am

ino) -4-pyrimidinyl)-2-
pyridinyl)oxy) -3~
methylphenyl)-3-
(trifluoromethyl)benzam
ide

B

536.

55

537

1164

N-(4-((3-(2-((4-
(dimethylamino)butyl)am
ino) -4-pyrimidinyl) -2-

pyridinyl)oxy) -3-

methylphenyl)-3-
(trifluoromethyl)benzam

ide

lﬁcs?/wn\ﬁg

CH, H

0.

| \kTSNi(jk

564.

61

565

1165

N-(4-((3-(2-((3-
(dimethylamino)propyl)a
mino) -4-pyrimidinyl) -2-

pyridinyl)oxy) -3~

methylphenyl) -3-
(trifluoromethyl) benzam

ide

§ i
s p
oY

550.

58

551
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Ex.
No.

Structure Name

Structure

MS
Data

1166

N-(4-(3-(1H-
pyrrolo[2,3-blpyridin-
4-yl)pyridin-2-yloxy) -

3-methylphenyl) -3-
(trifluoromethyl)benzam
ide

488

.47

489

1167

N- (3-methyl-4-(3-(2-(3-
(pyrrolidin-1-
vl)propylamino)pyrimidi
n-4-yl)pyridin-2-
vloxy)phenyl)-3-
(trifluoromethyl)benzam
ide

576.

62

577

1168

N- (3-methyl-4-(3-(2-(3-
(piperidin-1-
v1)propylamino)pyrimidi
n-4-yl)pyridin-2-
vloxy)phenyl)-3-
(trifluoromethyl)benzam
ide

590.

65

591

1169

4-(3-(2-(4-(4-
methylpiperazin-1-
v1)phenylamino)pyrimidi
n-4-yl)pyridin-2-
vioxy) -N-(3-
(trifluoromethyl)phenyl
Ybenzamide

625.

65

626

1170

3-methyl-4- (3-(2-(4-(4-
methylpiperazin-1-
v1l)phenylamino)pyrimidi
n-4-yl)pyridin-2-
yvloxy) -N-(3-
(trifluoromethyl)phenyl
)benzamide

639.

68

640
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Method L
Example 1171

NH,

Synthesis of 4-amino-N- (4- ( (3- (2- (methylamino) -4-
pyrimidinyl)—2—pyridinyl)oxy)phenyl)benzamide

Tn a manner analogous to that described in Klappars, A.;
Antilla, J. C.; Huang, X.; Buchwald, S. L. J. Am. Chem. Soc.
2001, 123, 7727, 4—(2—(4—iodophenoxy5pyridin—3—yl)—N—
methylpyrimidin-2-amine (202 mg, 0.500 mmol), 4-
aminobenzamide (102 mg, 0.750 mmol), finely ground Cul (4.8
mg, 0.0250 mmol, 5 mol%), and anhydrous potassium phosphate
(212 mg, 1 mmol) were added into a screw cap test tube. The
tube was purged with argon for 5 minutes. Then trans-1,2-
diaminocyclohexane (15.0 mL, 0.100 mmol, 10 mol%) and
dioxane were added into the reaction mixture via syringe.
The tube was sealed and placed in a preheated oil bath at
110 °c. After a day, the reaction was cooled to room
temperaturé. The reaction mixture was passed through a pad
of celite with the aid of ethyl acetate. The filtrate was
concentrated under reduced pressure. The product was
purified by column chromatography using 10:90 Hex:EtOAc. 4-
Amino—N—(4—(3—(2—(methylamino)pyrimidin—4—yl)pyridin-Z—

yvloxy)phenyl)benzamide was obtained as an off-white solid.
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Ex. Structure Name Structure MS
MW
No. Data
3-amino-N- (4-( (3-(2- wC’“ri”;
(methylamino) -4- o
1172 pyrimidinyl)-2- v CL w, | 412.45 | 413
pyridinyl) oxy)phenyl)be N
nzamide
e
2-amino-N- (4-( (3-(2- Y
(methylamino) -4~ o
1173 pyrimidinyl)-2- i § j::L Q NH, 412 .45 | 413
pyridinyl) oxy)phenyl)be ﬂ*@
nzamide
Mo
N-(4-(3-(2~- HC d‘:
(methylamino)pyrimidin- 1 5
1174 4-vyl ridin-2- z 0 404.47 | 405
NH

yloxy)phenyl)piperidine
-4-carboxamide

10

Method M

Exa@gle 1175

Synthesis of N- (3-Isopropyl-phenyl)-4-methyl-3-[3-(2-

methylamino—pyrimidin—4—yl)—5—pyrrolidin—l—yl—pyridin—z—

vloxy]-benzamide

The title compound was prepared using the procedure of

Harris et. al. [Organic Letters 2002, 4 (17), 2885-2888.1]:

In a N,-flushed sealing tube, 3-[5-Chloro-3- (2-methylamino-

pyrimidin—4-yl)—pyridin—Z—yloxy]—N—(3—isopropy1—phenyl)—4—
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0.21 mmol), pyrrolidine (0.022 mL,
0.0055 mmol),

dicyclohexylphosphino—Z’—(N,N—dimethylamino)biphenyl (5.2

mg, 0.13 mmol) were combined. The tube was flushed with
argon, and 1 M Li{(TMS), in THF (Aldrich, 0.67 ml) was added.
The sealed tube was heated at 70 °C for 20 h. 1 N HCl was
added, the mixture was stirred 5 minutes, then saturated
aqueous NaHCO; was added. After extraction, the organic
layer was dried over Na,;S0O4. After concentration, the
residue was purifed by HPLC (Gilson, acidic mobile phase),
desalted by aqueous NaHCO;/EtOAc extraction, and purified by
flash chromatography (2:1 to 1:1 hexanes/EtOAc. The
resulting solid was triturated with a small amount of t-
BuOMe to provide the product. MS m/z = 523 [M+H]*. Calc’d
for C31H34N602: 522.65.
Ex. Structure Name Structure - MS
No. Data

4-methyl-3-((3-(2- IR

(methylamino) -4- W oon

: pyrimidinyl)-5- (4- Z ﬁ@

1176 morpholinyl) -2- Ej o 538.65 | 539
pyridinyl)oxy) -N-(3-(1- o,
methylethyl)phenyl)benz cHy

amide
4-methyl-3-((3-(2- mefe's
(methylamino) -4~ Ly H
pyrimidinyl)-5- (4~ o < ﬁij
methyl-1l-piperazinyl) - wo™ o
1177 2—pyridinyl)oxy) -N- (3- ilYm 551.69 | 552
(1_ CH,
methylethyl)phenyl)benz
amide
3-((5-((3~
(dimethylamino)propyl) (
methyl)amino)-3-(2-
(methylamino)-4-
1178 pyrimidinyl)-2- 567.73 | 568
pyridinyl) oxy) -4-
methyl-N-(3-(1-
methylethyl)phenyl)benz
\f amide




WO 2005/113494 PCT/US2005/016346
A-909 - 343 -
Ex. Structure Name Structure M MS
No. Data
N- (3-methyl-4-((3-(2- .
(methylamino) -4- e NS
pyrimidinyl)-5-(4- N H,
methyl-i-piperazinyl) - /|°T£iL
1179 2- e NH 577.61 | 578
pyridinyl) oxy)phenyl) - H&m”) OATi?
3_
(trifluoromethyl)benzam FEF
ide
Method N
Example 1180
NN
e
A
N~

10

15

20

Synthesis of N- (4- (3- (2- (methylamino) pyrimidin-4-yl)pyridin-

2—yloxy)phenyl)—2—(phenylamino)nicotinamide

Step 1.

Preparation of 2—f1uoro—N—(4—(3—(2¥

(methylamino)pyrimidin-4-yl)pyridin-2-

yvloxy)phenyl)nicotinamide

To a mixture of 2-fluoro-3-pyridinecarboxylic acid (1.06 g,

7.50 mmol) and HATU (3.11 g, 8.18 mmol) in CHCl; at ambient

temperature under nitrogen was added n,n-

diisopropylethylamine (2.38 ml, 13.6 mmol) via syringe.

The

mixture was allowed to stir for 5 min, at which point 4-(2-

(4—aminophenoxy)pyridin—3—y1)—N—methylpyrimidin—z—amine

(2.00 g, 6.82 mmol) was added.

The reaction was allowed to

stir 16 h, resulting in the formation of a fine precipitate.

The reaction was filtered, rinsing with 2 x dichloromethane

and the solid dried in vacuo to give 2-fluoro-N- (4-(3-(2-

(methylamino)pyrimidin-4-yl)pyridin-2-
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yloxy)phenyl)nicotinamide as a tan gsolid. MS m/z = 417
[M+l]+. Calc’d for CyHi17FNgOa: 416.41.

Step 2. Preparation of N- (4-(3- (2- (methylamino) pyrimidin-4-
yl)pyridin—z-yloxy)phenyl)—2—(phenylamino)nicotinamide

To a brown solution of aniline (0.18 ml, 1.9 mmol) in
1ithium bis (trimethylsilyl)amide, 1.0m solution in
tetrahydrofuran (1.9 ml, 1.9 mmol) was added 2-fluoro-N-(4-
(3—(2—(methylamino)pyrimidin—4—yl)pyridin—z—
yloxy)phenyl)nicotinamide (0.200 g, 0.48 mmol). The mixture
was sealed and heated to 70 °C. After 2 h, the reaction was
cooled to ambient temperature. Water was added, and the pH
was adjusted with 6N HC1l until slightly acidic. Add to
EtOAc/water. Wash the mixture 1x with brine. The organic
layer was dried over anhyd. sodium sulfate, filtered, and
concentrated to give a brown solid. This material was
purified by silica gel chromatography using 90/10
dichloromethane/methanol as eluent to give a yellow solid.
Further purification was performed by trituration with
dichloromethane and methanol to ine N-(4-(3-(2-
(methylamino)pyrimidin—4—yl)pyridin—z—yloxy)phenyl)-2—
(phenylamino)nicotinamide as a yellow solid. MS m/z = 490

[M+1]*. Calc’'d for CzgHz3N;Oz: 489.53.

Ex. : Structure Name Structure MS
No. Data

2- (benzylamino) -N- (4~

L

(3-(2- Nz

(methylamino)pyrimidin- N0 :

1181 4-y1)pyridin-2- z I ji:L 0 HTN 503.56 | 504
yloxy)phenyl)nicotinami N L

de :

2- (cyclopropylamino) -N-

Hown
(4- (3- (2- I
11gy | (methylamino)pyrimidin- 2O o m > | 453.5 | 454
4-v1)pyridin-2- N §
yloxy)phenyl)nicotinami ')
d P
e
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Ex. Structure Name Structure MS
MW
No. Data
2~ H, c
(cyclopropylmethylamino N
) -N-(4-(3-(2-
1183 (methylamino)pyrimidin- N \©\ i HN 467.53 | 468
4-yl)pyridin-2-
yloxy)phenyl)nicotinami
de
2-(2-
fluorophenylamino) -N- HC Y
(4-(3-(2~ .
1184 (methylamino)pyrimidin- \@\ 0 HN 507.53 | 508
4-y1)pyridin-2- )K@ﬂ
yloxy)phenyl)nicotinami
de
2 B ( 3 - H, C
fluorophenylamino) -N-
(4-(3-(2- \©\ OHN
1185 (methylamino)pyrimidin- 507.53 | 508
4-yl) pyridin-2-
yloxy)phenyl)nicotinami
de
2-(4- c’“ N,
fluorophenylamino) -N- ! T c
(4- (3- (2- e
1186 (methylamino)pyrimidin- N O\ )kc 507.53 | 508
4-yl)pyridin-2- .
yloxy)phenyl)nicotinami
de
Method O
Example 1187
NN
s
A
N~
= © (o] F
L F
AN
N F
H -
N\
NI




10

15

20

WO 2005/113494

A-909

- 346 -

PCT/US2005/016346

Synthesis of 4—((2—(dimethylamino)ethyl)(methyl)amino)—N—(3—

methyl—4—(3—(2—(methylamino)pyrimidin—4—y1)pyridin—z—

yloxy)phenyl)—B—(trifluoromethyl)benzamide

A solution of 4-fluoro-N-(3-methyl-4-(3-(2-

(methylamino)pyrimidin—4—y1)pyridin—2—yloxy)phenyl)—3—
(trifluoromethyl)benzamide (0.10 g, 0.22 mmol) and N1,N1,N2-

trimethylethane-1,2-diamine (0.045 g, 0.44 mmol) in DMF (2
ml) was heated to 100 deg. C for 48 h.

was added,

and the reaction heated for 6 h. Additional N1l,N1,N2-
trimethylethane-1,2-diamine (0.045 g, 0.44 mmol)
and the reaction heated for 48 h.

to ambient temperature, was diluted with ethyl acetate,

The reaction was cooled

washed with saturated aqueous sodium bicarbonate. The

organic layer was dried over anhydrous sodium sulfate,

filtered, and concentrated in vacuo to give a sgolid.

Purification by reverse-phase HPLC using

acetonitrile/water/TFA as eluent gave 4-((2-

(dimethylamino)ethyl)(methyl)amino)—N-(3~méthyl—4-(3-(2—

(methylamino)pyrimidin—4—yl)pyridin—Z—yloxy)phenyl)—3—

(trifluoromethyl)benzamide as a white solid. MS m/z = 580

Additional N1l,N1,N2-
trimethylethane-1,2-diamine (0.045 g, 0.44 mmol) was added,

and

[M+1] *, Calc’d for C30H32F3N702 : 579.62.
BEx. Structure Name Structure MS
No. MW Data
N- (3-methyl-4-((3-(2- Hon
(methylamino) -4- D
pyrimidinyl) -2- /IOTfi .
1 1 - N
1188 pyridinyl)oxy)phenyl) NﬂTjIFF 577 .61

4~ (4-methyl-1-
piperazinyl)-3-
(trifluoromethyl)benzam
ide
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Ex. Structure Name Structure MS
No. Data

N- (3-methyl-4-((3-(2-

_ s
(methylamino)-4- ”/0 "
pyrimidinyl)-2- 4 TELﬂT:IL
pyridinyl) oxy)phenyl) - . M

1189 4-((2-(4- 5 607.63

.

morpholinyl) ethyl)amino (b
) -3-

(trifluoromethyl)benzam
ide

4-((3- ‘ Rong
(dimethylamino)propyl) (
methyl)amino) -N-(3- g o ¥

methyl-4-( (3-(2- e
(methylamino) -4- H\
pyrimidinyl)-2- -ch,
pyridinyl) oxy)phenyl) -
3_
(trifluoromethyl)benzam
ide

1190 593.65 | 594

N- (3-methyl-4- ((3-(2- By
(methylamino) -4- 7 H
pyrimidinyl) -2~ ﬁflu

pyridinyl) oxy)phenyl) - 4
4 ((1-methyl-4- ‘ 8% 591.63 | 592

piperidinyl)amino)-3-

(trifluoromethyl)benzam

ide

1191

N- (3-methyl-4- ((3-(2- M
(methylamino) -4- o,
pyrimidinyl)-2- ia“{l ]

pyridinyl) oxy)phenyl) - ”if:fﬁ

1192 4-((3-(1- H\, 605.66

pyrrolidinyl)propyl)ami [ ®)

no)-3-

(trifluoromethyl)benzam

ide

4- (dimethylamino) -N-(3- Hon
methyl-4-((3-(2- RO
(methylamino) -4- Lo " ]
pyrimidinyl)-2- , N ESmiT:I%F
F
ww

1193 522.53

pyridinyl) oxy)phenyl) -
3-

(trifluoromethyl)benzam
ide




WO 2005/113494 PCT/US2005/016346
A-909 - 348 -
Ex. Structure Name Structure M MS
No. Data
N- (3-methyl-4-((3-(2- N
. N,
(methylamino) -4- AR
pyrimidinyl)-2- e;ﬂTfi . ]

1194 pyridinyl) oxy)phenyl) - N NﬂT:rﬁF 577 61
4-(4-methyl-1- NN )
piperazinyl)-3- k“%%

(trifluoromethyl)benzam
ide
Method P

10

15

20

Example 1195

N

IT A

FF

Synthesié of N-(2,4-dimethyl-3-(3-(pyrimidin-4-yl)pyridin-2-
yloxy)phenyl)—3—(trifluoromethyl)benzamide

Step 1. Preparation of 2,6-dimethyl-3-nitrophenol

2,6-Dimethyl-3-nitrobenzenamine (10.4 g, 62.6 mmol) was
dissolved in 75% sulfuric acid (200 ml). Mixture cooled to
0 °C and treated with a solution of sodium nitrite (4.53 g,
65.7 mmol) in concentrated sulfuric acid (25.0 ml). After
the mixture had been stirred for 1 hour at this temperature,
water (200 ml) was added and the mixture warmed to 60 °C
until the evolution of gas ceased. The mixture was allowed
to cool to room temperature and then filtered to afford 2,6~
dimethyl-3-nitrophenol. MS m/z = 168 (M+H)*. Calc’d for
CgHgNO;: 169.18.

Step 2. Preparation of 4-(2-(2,6-dimethyl-3-
nitrophenoxy)pyridin-3-yl)pyrimidine
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Dissolved 2,6-dimethyl-3-nitrophenol (1.96 g, 11.7 mmol) and
4- (2-chloropyridin-3-yl)pyrimidine (1.50 g, 7.83 mmol) in
dimethylsulfoxide (15.0 ml) and added cesium carbonate (5.10
g, 15.7 mmol). Reaction mixture was heated to 120 °C in a
sealed tube for 8 hours. Reaction mixture was then allowed
to cool to room temperature and then poured into 250 mL of
rapidly stirring water in an Erlenmeyer flask. After 10
minutes, the opaque brown agqueous solution was cooled to 0
oc and allowed to stand for 10 minutes, then filtered. The
precipitate was collected as the title compound. MS m/z =
323 (M+H)*. Calc’d for Cp7Hi¢NsO3: 324.34.

Step 3.  Preparation of 2,4-Dimethyl-3-(3- (pyrimidin-4-
v1)pyridin-2-yloxy)benzenamine

Added tin(II) chloride dihydrate (6.13 g, 27.1 mmol) to a
stirring solution/suspension of 4-(2-(2,6-dimethyl-3-
nitrophenoxy)pyridin—3—yl)pyrimidine (1.75 g, 5.43 mmol) in
methanol (20.0 ml). Heated reaction mixture to 65 °C for
1.25 hours. Filtered hot suspension through Celite which was
washed with 20 mL MeOH and 200 mL EtOAc. The organic
solutién was then extracted with 3x100 1N HCl. The acidic
aqueous phase was then basified with 5N NaCH and allowed to
stand for 5 minutes. The agqueous phase was then extracted
with 3 x 150 mL portions of CHCl; which was collected as a
bright red-orange solution, dried over sodium sulfate and
concentrated in vacuo to afford a brown solid. This was
purified by column chromatography (10-100% (2.0 M NH; in
MeOH) in dichloromethane) and concentrated to afford 2,4-
dimethy1—3—(3—(pyrimidin—4~y1)pyridin—Z—yloxy)benzenamine as
a bright red-orange solid. MS m/z = 293 (M+H)*. Calc’d for
C17H16N4O: 292.34.

Step 4. Preparation of N-(2,4-dimethyl-3-(3-(pyrimidin-4-
yl)pyridin—z—yloxy)phenyl)—3—(trifluoromethyl)benzamide

Dissolved 2,4-dimethyl-3-(3- (pyrimidin-4-yl)pyridin-2-

yloxy)benzenamine (100 mg, 0.342 mmol) in dichloromethane
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(1.0 mL), added 3- (trifluoromethyl)benzoyl chloride (107 mg,
0.513 mmol) and triethylamine (0.12 mL). Stirred at ambient
temp for 4 hours and then concentrated and purified by
reverse-phase HPLC (Gilson, acidic mobile phase) to yield
the title compound. MS m/z = 465 (M+H)*. Cale’d for
C25H19F3N402: 464.45.
Ex. Structure Name Structure MS
No. MW Data
N- (2, 4-dimethyl-3-(3- O .
(pyrimidin-4- oY’
yl)pyridin-2- o
1196 yloxy) phenyl) -4~ 464 .44 465
(trifluoromethyl)benzam e
ide F
IN\WN
N-(2,4-dimethyl-3-(3- 7 o, B
(pyrimidin-4- :I%CIQ
1197 v1)pyridin-2- T 430.89 | 431
yvloxy)phenyl)-3- /5
chlorobenzamide o
O
N-(2,4-dimethyl-3-(3- 1o S
(pyrimidin-4- S lrig{zc
1198 vl)pyridin-2- AN 0 430.89 | 431
vloxy)phenyl) -4- é
chlorobenzamide &
e
N- (2, 4-dimethyl-3-(3- P
(pyrimidin-4- (X
1199 v1l)pyridin-2- g 426.47 | 427
vloxy)phenyl)-3- 5\
methoxybenzamide o Ch
|qu
4-tert-butyl-N-(2,4- X 15
dimethyl-3- (3~ S Y
1200 (pyrimidin-4- 452 .56 | 453
yvl)pyridin-2-
yloxy)phenyl)benzamide wolion,
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Structure

MS
Data

1201

N-(2,4-dimethyl-3-(3-
(pyrimidin-4-
v1)pyridin-2-
yloxy)phenyl) -4-
methoxybenzamide

N,
g l‘l!
\O
C’

“ch,

426.47

427

1202

N- (2, 4-dimethyl-3-(3-
(pyrimidin-4-
y1l)pyridin-2-

yloxy)phenyl) -3~
fluorobenzamide

414 .44

415

1203

N-(2,4-dimethyl-3- (3~
(pyrimidin-4-
v1)pyridin-2-

yvloxy)phenyl)-3-
methylbenzamide

410.48

411

1204

N- (2, 4-dimethyl-3- (3~
‘ (pyrimidin-4-
v1l)pyridin-2-
yloxy)phenyl) -4-
methylbenzamide

410.48

411
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Method Q
Example 1205

H
_N | Ny
=
= | O
N Cl
HN.__O
Cw
\N\‘
| F
FF

Synthesig of N-[2-Chloro-5-(2'-methylamino-

[3,4']bipyridinyl—z—yloxy)4phenyl]—2—(3—dimethylamino—

pyrrolidin—l—yl)—5—trifluoromethyl—benzamide

Step 1. Preparation of N-[2-Chloro-5-(2'-methylamino-
[3,4']bipyridinyl—Z—Yloxy)—phenyl]—2—fluoro—5—
trifluoromethyl-benzamide

In a sealed tube, [2—(3—Amino—4—chioro—phenoxy);
[3,4‘]bipyridinyl—z'—yl]—methyl—amine (300 mg, 0.918 mmol)
and 2-Fluoro-5-trifluoromethyl-benzoyl chloride (0.180 mlL,
1.19 mmol) were dissolved in 2.0 mL chloroform. The
solution was heated to 75 °C and stirred for 48 h. The
reaction was then cooled to RT, quenched with triethylamine
(0.128 mL, 0.918 mmol), and concentrated in vacuo to yield
the title compound as a crude light yellow solid. MS m/z
(M+H)* = 517; Calc’d 516.87 for Ca5H17C1FN4O2.

Step 2. Preparation of N-[2-Chloro-5-(2'-methylamino-
[3,4']bipyridinyl—z-yloxy)—phenyl]—2—(3—dimethylamino—
pyrrolidin—l—yl)—5—trifluoromethyl—benzamide
N;[Z—Chloro—S—(2'—methylamino—[3,4']bipyridinyl—Z—yloxy)—

phenyl]—2—f1uoro—5—trif1uoromethyl—benzamide (65 mg, 0.13
mmol) and dimethyl-pyrrolidin-3-yl-amine (22 mg, 0.189 mmol)
were dissolved in 0.3 mL DMSO. The solution was heated to

PCT/US2005/016346
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80 °C and stirred for 22 h.
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The reaction was then cooled to

RT, quenched with water, extracted into EtOAc, washed twice

with water, once with brine,

dried over Mg;SO4,

filtered,

and concentrated in vacuo to yield a crude mixture that was

purified by preparative TLC (10% MeOH/ CH;C1l,)

title compound as an off-white solid. MS m/z

Calc’'d 611.06 for C31H30C1F3N602,

to give the
(M+H)* = 611;

BEx.
No.

Structure Name

Structure

MS
Data

1206

N- (2-chloro-5-( (3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -

2-((3-

(dimethylamino)propyl) (
methyl)amino) -5-

(trifluoromethyl)benzam

ide

R

H]c’ Wé
Z O,
SRy

HN O

H,C.';‘/\/\N
CH, HC .

Fr

614.07 | 614

1207

N-(2-chloro-5-((3-(4-
(methylamino)-1,3,5-
triazin-2-yl)-2-
pyridinyl) oxy)phenyl) -
2-((3-
(dimethylamino)propyl) (

methyl)amino) -5- '
(trifluoromethyl)benzam
ide

615.06 | 615

1208

N- (2-chloro-5-((3-(2-
(methylamino) -4-
pyrimidinyl)-2-

pyridinyl) oxy)phenyl) -

2-((3R)-3-
(dimethylamino) -1-
pyrrolidinyl)-5-

(trifluoromethyl)benzam

ide

612.05 | 612

1209

N- (2-chloro-5-((3- (2~
(methylamino) -4-
pyrimidinyl) -2-

pyridinyl) oxy)phenyl) -

2-((38)-3-
(dimethylamino)-1-
pyrrolidinyl) -5-

(trifluoromethyl)benzam

ide

612.05 | 612
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Ex. Structure Name Structure M MS
No. Data
: H
N- (2-chloro-5-((2'- He NS
(methylamino)-3,4"'- I 7
bipyridin-2- o
y1) oxy)phenyl) -2- ((3- Z
1210 (dimethylamino)propyl) ( N cl 613.08 | 613
methyl)amino) -5- cH, @% 0
(trifluoromethyl)benzam NN
ide s F
FE
H
N _N
HC™ YN
N- (2-chloro-5-((3-(4- NN
(methylamino)-1,3,5- 0
triazin-2-yl)-2- Z3
pyridinyl) oxy)phenyl) - N al ‘
1211 2-((2- H o .01.03 | 601
(dimethylamino) ethyl) (m ‘ gﬂ
ethyl)amino) -5- Hy Gy ~N
(trifluoromethyl)benzam -
: CH F
ide 3 F
F
N- (2-chloro-5-((3-(4-
(methylamino)-1,3,5- 3 o
triazin-2-yl)-2- L B
pyridinyl) oxy)phenyl) - oY’ . /hmqlc
1212 | B Clometydos- | EW;L e 613.04 | 613
" pyrrolidinyl)amino)-5- ag e Ty 3
(trifluoromethyl)benzam F )
ide
2-((3-
(dimethylamino)propyl) ( NN
methyl)amino) -N- (4~ HC :E;l
fluoro-3-((3-(4- o £
(methylamino)-1,3,5- Z
1213 triazin-2-yl)-2- LN 598.6 599
pyridinyl)gxy)phenyl)— cH, ﬁﬁ o
- NN
(trifluoromethyl)benzam HC F
ide FE

The following additional Examples will further assist
in the understanding and appreciation of the scope of the

invention.
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Example 1214

N
9!
~
L F
/|N
SN
uno ©
NH

Synthegis of N—(3,3~Dimethyl—2,3—dihydro—1H—indol—6—yl)—4—
fluoro—3—(3—pyrimidin—4—yl—pyridin—z—ylamino)—benzamide

N—(1—Acetyl-3,3—dimethy1—2,3—dihydro—1H—indol—6~yl)—4—
fluoro—3—(3—pyrimidin~4—yl—pyridin—z—ylamino)—benzamide (137
mg, 0.28 mmol, Example Norman) was dissolved in 3:1
ethanol/concentrated HC1 and heated under N; at 47 °C for 20
h.. After concentration, the residue was diluted with sat’d
agqueous NaHCO3; and extracted with EtOAc. The organic layer
was dried with Na,S0,, concentrated, triturated with
methanol, and filtered to provide vellow solid product. MS
m/z = 455 [M+H]'. Calc’d for CHpsFNeO: 454.51.

Example 1215
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Synthesis of (2-Methoxy-phenyl)-{4-methyl-3-[3-(2-
methylamino-pyrimidin-4-yl)-pyridin-2-yloxy]l-phenyl}-
methanone

To 4-methyl-3-[3-(2-methylamino-pyrimidin-4-yl)-pyridin-2-
yloxy]l-benzoyl chloride (50 mg, 0.14 mmol) in a flame dried,
round-bottom flask under nitrogen and cooled to -78 °C was
added 4 ml of THF, 2 ml methylene chloride and magnesium-
bromide-2-methoxy-benzene in THF (0.3 ml, 0.6 mmol). After
addition of the magnesium-bromide, the -78 °C dry ice bath
was removed and the reaction allowed to warm to room
temperature over 4 h. The reaction was quenched with
saturated sodium bicarbonate solution and extracted with
methylene chloride and brine. The organic layers were
combined, dried with sodium sulfate and filtered. The
solvent Was removed under vacuum and the product was
purified via preparative HPLC (Gilson). MS m/z = 427 [M+HT*.
Calc’'d for CysHaNsO3: 426.48.

Example 1216

|r\ }
N# NH,
z ] O
SN
HN” SO

Synthesis of A-amino-N- (3-isopropylphenyl) -3- (3- (pyrimidin-
4-yv1)pyridin-2-yloxy)benzamide

To a solution of N-(3-isopropylphenyl)-4-nitro-3-(3-
(pyrimidin-4-y1)pyridin-2-yloxy)benzamide (0.090 g, 0.20
mmol) in MeOH (3 mL) and EtOAc (3 mL) was added NH,OAc
(0.030 g) and PA/C (10%) (0.020 g). The reaction was capped
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with a septum, and positive H; pressure was applied with a
balloon/needle. The reaction was stirred for several hours,
at which point LCMS indicated formation of product. The
mixture was filtered through sand/celite, concentrated onto
silica gel,'and chromatographed with 8:8:8:1 t-
BuOMe : hexanes : CH,Cl,:MeOH to afford 4-amino-N-(3-
isopropylphenyl) -3~ (3~ (pyrimidin-4-yl)pyridin-2-
vloxy)benzamide as a yellow solid. MS m/z = 426 [M+H]'.
Calc’d for CusHpsNs0,: 425.49.

Example 1217

f N
N~
H
e
N ZONH ¢l
‘ 0=$ cl
o)

Synthesis of 2,3-dichloro-N- (2-fluoro-4- (3- (pyrimidin-4-
yl)pyridin—z—ylamino)phenyl)benzenesulfonamide

Step 1. Preparation of 2-fluorobenzene-1, 4-diamine
3[4—Dif1uorobenzenamine (3.0 mL) and NH,OH (15.0 mL) were
heated in a sealed tube at 150 °C with vigorous stirring for
several hours, forming a solid yellow precipitate. The
reaction was filtered, washed with water, and then hexanes
to afford 2-fluorobenzene-1,4-diamine as a yellow solid.

Step 2. Preparation of 2,3-dichloro-N- (2-fluoro-4-
nitrophenyl)benzenesulfonamide

To NaH (60% dispersion in mineral oil) (0.734, 18.3 mmol) in
THF (100 mL) at 0 °C was added dropwise a solution of 2-
fluoro-4-nitrobenzenamine (2.20 g, 14.1 mmol) in THF (25
mL). The solution turned deep red in color and was stirred
at 0 °C for 1 hour. A solution of 2,3-dichlorobenzene-1-
sulfonyl chloride (3.80 g, 15.5 mmol) in THF (25 mL) was

then added dropwise, at which point the reaction turned
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orange/yellow in color. The mixture was allowed to warm to
room temperature and then was stirred for and additional 30
minutes. The reaction was quenched by addition of NH,C1
(ag., sat.), and then concentrated. The mixture was
partitioned between water and ethyl acetate. The organics
were dried with MgSO,, filtered, and concentrated to afford
2,3—dichloro—N—(2—f1uoro—4—nitrophenyl)benzenesulfonamide.

Step 3. Preparation of N- (4-amino-2-fluorophenyl)-2,3-
dichlorobenzenesul fonamide

To a solution of 2,3-dichloro-N-(2-fluoro-4-
nitrophenyl)benzenesulfonamide (5.0 g, 13.7 mmol) and Raney
Nickel (0.600 g) in THF (200 mL) was applied positive H

pressure through a balloon/needle. The reaction was stirred

‘at room temperature for 4 hours and then filtered. The

mixture was concentrated and triturated with CH,Cl; to
afford N- (4-amino-2-fluorophenyl)-2,3-
dichlorobenzenesul fonamide as a grey solid.

Step 4. Preparation of 2,3-dichloro-N- (2-fluoro-4- (3~
(pyrimidin—4—yl)pyridin—z—ylamino)phenyl)benzenesulfonamide

To'N—(4—amino—2—f1uorophenyl)—2,3—dichlorobenzenesulfonamide
(0.150 g, 0.45 mmol) and 4—(2-chloropyridin—3—yl)pyrimidine
(0.086 g, 0.45 mmol) was added NEt;»TFA. The mixture was
heated at 100 °C. CH,Cl,/MeOH was added, producing a yellow
precipitate, which was filtered. Trituration with a further
pértion of CHgﬂq/MéOH, followed by filtration, afforded
2,3—dichloro;N—(2—fluoro~4—(3—(pyrimidin—4—yl)pyridin—z—
ylamino)phenyl)benzenesulfonamide as an orange solid. MS

m/z = 491 [M+H]+. Calc’d for Cy1Hi14Cl,FN50,S5: 490.35.
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Example 1218

Synthesis of 1-(3-methyl-4-(3-(2-(methylamino)pyrimidin-4-
5 vyl)pyridin-2-yloxy)phenyl)-3-(3-
(trifluoromethyl)phenyl)imidazolidin-2-one

Step 1. Preparation of 1- (2-chloroethyl)-3- (3-methyl-4- (3~
(2- (methylamino)pyrimidin-4-vy1)pyridin-2-yloxy)phenyl)urea

10
To a slurry of 4-(2-(4-amino-2-methylphenoxy)pyridin-3-yl)-

N-methylpyrimidin-2-amine (0.500 g, 1.63 mmol) in THF (3.3
mL) under nitrogen was added l-chloro—z—isoéyanatoethane
(0.157 mL, 1.79 mmol). The reaction becamelclear and brown,

15 and then a precipitate formed. Additional THF (4 mL) was
added to promofe stirring, and the reaction was allowed to
stir for 16 h. The mixture was filtered, the solid was
rinsed with diethyl ether, and dried in vacuo to give 1-(2-
chloroethyl) -3~ (3-methyl-4-(3- (2~ (methylamino) pyrimidin-4-

20 vyl)pyridin-2-yloxy)phenyl)urea as a tan solid. MS m/z = 413
[M+1]1*. Calec’d for CyoHCINgO,: 412.14.

Step 2. Preparation of 1-(3-methyl-4-(3-(2-
(methylamino)pyrimidin-4-yl)pyridin-2-
vloxy)phenyl) imidazolidin-2-one

2 To a slurry of NaH (60% in mineral oil, 0.109 g, 2.73 mmol)
in THF (13 mL) in a sealable tube under nitrogen was added
1- (2-chloroethyl) -3-(3-methyl-4-(3-(2-
(methylamino)pyrimidin-4-yl)pyridin-2-yloxy)phenyl)urea

30 (0.537 g, 1.30 mmol) in portions. The reaction was sealed

and heated to 80 deg. C for 3 h. The reaction was cooled to



WO 2005/113494 PCT/US2005/016346

10

15

20

25

A-909 - 360 -

ambient temperature and was concentrated under a stream of
nitrogen. The resulting solid was suspended in 50 mlL water,
acidified to pH 1 with 6 N HCl, and filtered. The solid was
rinsed with water, diethyl ether, and dried in vacuo to give
1- (3-methyl-4-(3-(2- (methylamino)pyrimidin-4-yl)pyridin-2-
vloxy)phenyl)imidazolidin-2-one as a tan solid. MS m/z =
377 [M+11". Calc’d for CpoHaoNgO2: 376.16.

Step 3. Preparation of 1-(3-methyl-4-(3-(2-
(methylamino)pyrimidin-4-yl)pyridin-2-yloxy)phenyl)-3-(3-
(trifluoromethyl)phenyl)imidazolidin-2-one

l—(3—methyl-4—(3—(2—(methylamino)pyrimidin—4—yl)pyridin—Z—
yvloxy)phenyl)imidazolidin-2-one (0.100 g, 0.266 mmol), 1-
iodo-3- (trifluoromethyl)benzene (0.050 mL, 0.35 mmol), 9,9-
dimethyl-4,5-bis (diphenylphosphino)xanthene (0.012 g, 0.020
mmol), palladium (II) acetate (0.009 g, 0.013 mmol), and
cesium carbonate (0.130 g, 0.399 mmolj were combined in
dioxane under argon. The reaction vessel was sealed and the
mixture was heated to. 100 deg. C for 48 h. The reaction was
cooled to ambient temperature and diluted with
dichloromethane, filtered, and concentrated in vacuo. The
resulting material was adsorbed onto silica gel and purified
by silica gel chromatography. The resulting material was
further purified by reverse-phase HPLC using
acetonitrile/water/TFA eluent to givel- (3-methyl-4-(3-(2-
(methylamino)pyrimidin—4—yl)pyridin—z-yloxy)phenyl)—3—(3—
(trifluoromethyl)phenyl)imidazolidin-2-one as a white solid.

MS m/z = 521 [M+1]+. Calc’d for Cy7Hy3F3NgOy: 520.51.
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Example 1219

Synthesis of 1-(4-(3-(2- (methylamino)pyrimidin-4-yl)pyridin-
5 2-yloxy)phenyl)-3-phenyl-1H-imidazol-2 (3H)-one

To a slurry of 4-(2-(4-amino-phenoxy)pyridin-3-yl)-N-
methylpyrimidin-2-amine (0.200 g, 0.682 mmol) in THF (3 mL)
under nitrogen was added 4-nitrophenyl chloroformate (0.138
10 mg, 0.682 mmol). The dark brown mixture was allowed to stir
for 1 h, at which point N—(2,2—diethdx§ethyl)benzenamine
(0.285 mL, 1.36 mmol) was added. The reaction was heated to
80 deg. C. for 30 min. The reaction was cooled to ambient
temperature, diluted with ethyl acetate, and washed with 3 x
15 saturated aqueous sodium bicarbonate, 2 x 1N NaOH, 1 x
water, and 1 x brine. The organic layer was dried over
anhydrous sodium sulfate, filtered, and concentrated in
vacuo. The resulting solid was suspended in dichloromethane
and filtered. The filtrate was concentrated to a brown oil,
20 which was treated with 5 mL 1N HCl and was heated to 80 deg.
C. in a sealed tube. After 1 h, the reaction was cooled to
ambient temperature, filtered, and the solid was rinsed with
small amounts of water and ethanol, and was dried in vacuo
to give a tan solid. This material was further purified by
25 reverse-phase HPLC using acetonitrile/water/TFA as eluent to
give 1-(4- (3~ (2- (methylamino) pyrimidin-4-yl)pyridin-2-
yloxy)phenyl)—3;phenyl—1H—imidazol—2(3H)—one ags an off-white
solid. MS m/z = 437 [M+1]1*. Calc’d for CpsHyoNgO2: 436.47.
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Example 1220

H
A
N A
0]
= i 0
N N//g
N

OJ\@
Synthesis of 3-(4- (3-(2- (methylamino)pyrimidin-4-yl)pyridin-
2-yloxy)phenyl) -1-phenylimidazolidine-2,4-dione

To a slurry of 4-(2-(4-amino-phenoxy)pyridin-3-yl)-N-
methylpyrimidin—Z—amine (0.200 g, 0.682 mmol) and
diisopropylethylamine (0.130 mL, 0.750 mmol) in THF (2 mL)
under nitrogen waé added phényl chloroformate (0.100 mL,
0.682 mmol). After 30 min, ethyl 2-(phenylamino)acetate
(0.244 g, 1.36 mmol) was added, and the sealed reaction was
heated to 80 deg. C. for 16 h and 100 deg. C for 8 h. The
reaction was cooled to ambient temperature, and diluted with
ethyl acetate and saturated aqueous sodium bicarbonate. The
organic layer was dried over anhydrous sodium sulfate,
filtered, and concentrated in vacuo. The resulting solid
was purified by silica gel chromatography, 0 to 10%
MeOH/dichloromethane, to give a solid which was slﬁrried in
methanol and filtered, rinsed with diethyl ether, and dried
in vacuo to give 3-(4-(3-(2-(methylamino)pyrimidin-4-
yl)pyridin—z-yioxy)phenyl)—l—phenylimidazolidine—2,4—dione
as an off-white solid. MS m/z = 453 [M+1]*. Calc’d for
CosHpoNeOp: 452.47.
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Example 1221

TS
> N N
H

NH,
Synthesis of (rac)-2-amino-N-(4-(3-(2-
5 (methylamino)pyrimidin-4-yl)pyridin-2-yloxy)phenyl) -2~
phenylacetamide

Tert-butyl (rac) -2- (4- (3-(2- (methylamino) pyrimidin-4-
yl)pyridin—z—yloxy)phenylamino)—2—oxo—l—phenylethylcarbamate
10 (0.040 g, 0.076 mmol) was treated with 1 mL TFA at ambient
femperature. After 16 h, saturated aqueous sodium
bicarbonate was added until pH = 9, and the aqueous layer
extracted once with ethyl acetate. The organic'layer was
dried over anhydrous sodium sulfate, filtered} and
15 concentrated in vacuo to give (rac)—2—amino—N—(4;(3-(2—
(methylamino)pyrimidin—4—yl)pyridin—z—yloxy)phenyl)—2—
phenylacetamide. MS m/z = 441 [M+1]*. Calc’d for CisHzNgO;:
440.51.
Example 1222

20

Iz
Z
T

AN
Synthegis of 3-((2- (dimethylamino)ethylamino)methyl) -N-(3-
methyl—4—(3—(2—(methylamino)pyrimidin-4—yl)pyridin—z-
vloxy)phenyl)benzamide

25
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To 3-formyl-N-(3-methyl-4-(3-(2- (methylamino)pyrimidin-4-
v1)pyridin-2-yloxy)phenyl)benzamide (0.100 g, 0.23 mmol) in
MeOH (6 mL) was added N1,Nl-dimethylethane-1,2-diamine (0.13
mb, 1.1 mmol) and AcOH (0.010 mL, 0.23 mmol). The reaction
was allowed to stir for 2.5 h, at which point sodium
triacetoxyborohydride (0.096 g, 0.46 mmol) was added. After
approximately 16 h, the reaction was gquenched by the
addition of saturated agqueous sodium bicarbonate. The
agqueous layer was extracted four times with dichloromethane.
The combined organic layers were dried over anhydrous sodium
sulfate, filtered, and concentrated in vacuo to give a
solid. Purification by reverse-phase HPLC using
acetonitrile/water/TFA as eluent gave 3-((2-
(dimethylamino) ethylamino)methyl) -N- (3-methyl-4- (3- (2~
(methylamino)pyrimidin-4-vl)pyridin-2-yloxy)phenyl)benzamide
as a white solid. MS m/z = 512 [M+1]*. Calc’d for
CpoH33N705: 511.63.

The following two Exampies were syhthesized accoxrding

to the procedure described in the Example immediately above.

Example 1223

3-( (dimethylamino)methyl) -N- (4- (3- (2~ (methylamino)pyrimidin-
4-yl)pyridin-2-yloxy)phenyl)benzamide

MS m/z =.469 [M+1]*. Calc’d for Cy;HygNgO,: 468.56.

Example 1224

N-(4- (3-(2- (methylamino)pyrimidin-4-y1)pyridin-2-
yvloxy)phenyl) -3-( (4-methylpiperazin-1-yl)methyl)benzamide

MS m/z = 524 [M+1]+. Calc’d for C3gHisN;0,: 523.64.
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Example 1225

I O 7~
N
H

Synthesis of 3-(3-(dimethylamino)prop-1-ynyl)-N-(3-methyl-4-
5 (3-(2- (methylamino)pyrimidin-4-yl)pyridin-2-

vloxy)phenyl)benzamide

A mixture of 3-iodo-N-(3-methyl-4-(3-(2-

(methylamino)pyrimidin-4-y1)pyridin-2-yloxy)phenyl)benzamide
(0.20 g, 0.37 mmol), N,N-dimethylprop-2-yn-l-amine (0.080

10 mL, 0.74 mmol), bié(triphenylphosphine)palladium (IT)
dichloride (0.013 g, 0.020 mmol), copper (I) iodide (0.0035
g, 0.020 mmol) in triethylamine (1.5 mL) and acetonitrile (5
mL) was heated in a sealed tube tQ 100 deg. C. for 3.5 h.
The reaction was diluted in dichloromethane and filtered.

15 The filtrate was concentrated in vacuo and the resulting
material was purified by silica gel chrbmatography using
MeOH/dichloromethane as eluent to give 3-(3-
(dimethylamino)prop-1l-ynyl) -N- (3-methyl-4-(3- (2~
(methylamino)pyrimidin-4-yl)pyridin-2-yloxy)phenyl)benzamide

20 as a brown solid. MS m/z = 493 [M+1]*. Calc’d for
Ca9HppNgO,: 492.58.

‘ Example 1226

Iz



WO 2005/113494 PCT/US2005/016346

10

15

20

25

30

A-909 - 366 -

Synthesis of 3-(3- (dimethylamino)propyl) -N- (3-methyl-4-(3-
(2- (methylamino)pyrimidin-4-yl)pyridin-2-
yvloxy)phenyl)benzamide

To a mixture of 3-(3-(dimethylamino)prop-1l-ynyl)-N-(3-
methyl-4- (3- (2- (methylamino)pyrimidin-4-yl)pyridin-2-
yloxy)phenyl)benzamide (0.060 g, 0.12 mmol) in EtOH (4 mL)
was added a suspension of 10% PA/C (0.012 g, 0.012 mmol) in
ethanol. The reaction was exposed to approximately 30 psi
hydrogen and was shaken in a Parr apparatus for 5 h!: The
reaction was filtered through'celite, and the filtrate was
concentrated in vacuo. The resulting yellow oil was
purified by reverse-phase HPLC using acetonitrile/water/TFA
to give 3-(3-(dimethylamino)propyl)-N-(3-methyl-4-(3-(2-
(methylamino)pyrimidin—4—yl)pyridin—z—yloxy)phenyl)benzamide
as an off-white solid. MS m/z = 497 [M+1]*. Calc’d for
Ca9H3,Ng02: 496.61.

Example 1227

H
/NTN\
N~
= | Q o) ’ 0
N N V
H

Synthesis of 3- (furan-3-yl) -N- (3-methyl-4-(3-(2-
(methylamino)pyrimidin—4—yl)pyridin—z—yloxy)phenyl)benzamide

A mixture of 3-iodo-N-(3-methyl-4-(3-(2-
(methylamino)pyrimidin—4—yl)pyridin—z—yloxy)phenyl)benzamide
(0.100 g, 0.186 mmol), furan-3-ylboronic acid (0.025 g, 0.22
mmol), [1,1’bis(diphenylphosphino)ferrocene] palladium(II)
methylene chloride complex (0.0073 g, 0.01 mmol), sodium
carbonate (2M solution in water, 0.20 mL, 0.41 mmol) and
dioxane was heated to 80 deg. C. for 3 h. The reaction was
cooled to ambient temperature and was allowed to stand

overnight. Additional [1,1'bis (diphenylphosphino) ferrocene]
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palladium(II) methylene chloride complex (0.0073 g, 0.01
mmol) was added and the reaction was heated to 85 deg. C.
for 3 hr. The reaction was cooled to ambient temperature
and was diluted with water and ethyl acetate. The organic
layer was dried over anhydrous sodium sulfate, filtered, and
concentrated in vacuo. The material was further purified by
reverse-phase HPLC using acetonitrile/water/TFA as eluent to
give 3-(furan-3-yl)-N-(3-methyl-4-(3-(2-
(methylamino)pyrimidin-4-yl)pyridin-2- A
yloxy)phenyl)benzamide. MS m/z = 478 [M+1]*. Calc’d for
CygHy3NsO3: 477 .52,

The following Example was synthesized according to the
procedure described in the Example immediately above.

Example 1228

3-(3,5-dimethylisoxazol-4-yl)-N-(4-(3-(2-
(methylamino)pyrimidin-4-yl)pyridin-2-yloxy)phenyl)benzamide

MS m/z = 507 [M+1]+. Calc’d for C29H25N603Z 506.56.

Example 1229

H,N" "0 .
Synthesgis of 1-(4- (3= (2- (methylamino) pyrimidin-4-yl)pyridin-
2-yloxy)phenyl)urea

Dissolved 4- (2- (4-aminophenoxy)pyridin-3-yl)-N-
methylpyrimidin-2-amine (75 mg, 0.26 mmol) in acetic acid
(1.0 mL), then added potassium isocyanate (0.01 ml, 0.33
mmol), water (0.1 ml), and stirred at RT for 18 hours.
Concentrated and purified by reverse phase HPLC (Gilson,
acidic mobile phase), extracted into CH,Cl, washed with

NaHCO; and Hy0. Product began to crash out of CHyCl layer,
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transfered to round bottom flask, concentrated to yield 1-
(4-(3- (2~ (methylamino) pyrimidin-4-yl)pyridin-2-
vloxy)phenyl)urea as off-white solid. MS m/z = 337 [M+1]7.
Calc’d for Ci7HigNgO,: 336.35.

Example 1230

H

AN
N~

7

=z | o 7
N

O NH
LF
F

Synthesis of 3-Ethynyl-5-[3-(2-methylamino-pyrimidin-4-y1)-
pyridin—Z—yloxy]—N—(3-trifluoromethyl—phenyl)—benzamide

To a solution of 3—Bfomo—5—[3—(2—mefhylamino—pyrimidin—4—
yl)—pyridin—Z—yloxy]—N-(3—trifluorométhyl—phenyl)—benzamide
(110 mg, 0.20 mmol), acetonitrile (5 mL) and EtsN (1 mL) in
a sealed tube was added trimethylsilyl acetylene (0.14 mL,
1.0 mmol) followed by PdACl,(PPh;), (14 mg, 0.02 mmol) and Cul
(4.0 mg, 0.02 mmol). The tube was sealed and heated at 85°C
for 15 h. The mixture was allowed to cool to room
temperature and concentrated under reduced pressure. The
resulting crude mixture was reconstituted in methanol (5
mL), saturated with solid K,CO; (~200 mg) and allowed ﬁo
stir at room temperature for 1 h. The resulting mixture was
concentrated under reduced pressure and reconstituted in
EtOAc (20 mL). The organic phase was washed successively
with water (2 x 5 mL) and brine (1 x 5 mL), dried over
anhydrous Na;S0,, filtered and concentrated under reduced
pressure. The crude was purified via RP-HPLC to afford the
title compound as an off-white solid. MS m/z = 490 [M+11%,
Calc’d for CygHigF3NsO,: 489.45.
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Example 1231

N—(5—cyclohexyl—2—(methyloxy)phenyl)-2—fluoro—5—((3—(2—

(methylamino)—4—pyrimidinyl)—2—pyridinyl)oxy)benzamide

Example_ 1232

2-fluoro-5-{ (3-(2- (methylamino) -4-pyrimidinyl) -2~
pyridinyl) oxy) -N- (3- ((((2S)-1-methyl-2-

pyrrolidinyl)methyl)oxy)—5—(trifluoromethyl)phenyl)benzamide

PCT/US2005/016346

Example 1233

2-fluoro-5-( (3-(2- (methylamino) -4-pyrimidinyl)-2-

pyridinyl)oxy)—N—(2~(methyloxy)phenyl)benzamide

Example 1234

9-fluoro-5-( (3- (2- (methylamino) —4-pyrimidinyl) -2-

pyridinyl)oxy)-N-(4—(1—methy1ethyl)phenyl)benzamide

Example 1235

2-fluoro-5-( (3- (2- (methylamino) ~4-pyrimidinyl) -2-

pyridinyl) oxy) -N- (2-methyl-3-

(trifluoromethyl)phenyl)benzamide

Example 1236

N-(2-( (2- (dimethylamino) ethyl) (methyl)amino)-5-

(trifluoromethyl)phenyl)—4—methyl—3-((3—(2~(methylamino)—4—

pyrimidinyl)—2—pyridinyl)oxy)benzamide

Example 1237

4-methyl-3-((3-(2- (methylamino) -4-pyrimidinyl)-2-

pyridinyl)oxy)—N—(Z—(4—methy1—1~piperaziny1)—5—

(trifluoromethyl)phenyl)benzamide
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Example 1238

N- (2- ( (3- (dimethylamino)propyl) (methyl)amino)-5-

(trifluoromethyl)phenyl)—4—methyl—3-((3-(2—(methylamino)—4—

pyrimidinyl)-2-pyridinyl)oxy)benzamide

Example 1239

N-(2- ( (2~ (dimethylamino) ethyl) (methyl)amino)-5-

(trifluoromethyl)phenyl) -4-methyl-3- ((3-(4- (methylamino) -
1,3,5-triazin-2-y1)-2-pyridinyl)oxy)benzamide

Example 1240

3-((3-(2- (methylamino) -4-pyrimidinyl) -2-pyridinyl)sulfanyl) -

N- (3- (trifluoromethyl)phenyl)benzamide

Example 1241

3—((3—(2—(methylamino)—4—pyrimidinyl)—2—pyridinyl)su1fany1)—

N—(2—(1—piperidinyl)-5—(trifluoromethyl)phenyl)benzamide

Example 1242

N—(4—(2—hydroxyethy1)pheny1)—4—methyl—3—(3—(pyrimidin—4—

v1)pyridin-2-ylamino)benzamide

Example 1243

4-chloro-3-(3- (pyrimidin-4-y1)pyridin-2-ylamino) -N-(3-

(trifluoromethyl)phenyl)benzamide

Example 1244

4-chloro-N- (3-chlorophenyl) -3~ (3- (pyrimidin-4-yl)pyridin-2-

ylamino)benzamide
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Example 1245

N- (4-tert-butylphenyl)-4-chloro-3-(3- (pyrimidin-4-

v1)pyridin-2-ylamino)benzamide

Example 1246

4-chloro-N- (4- (dimethylamino)phenyl) -3~ (3- (pyrimidin-4-

v1)pyridin-2-ylamino)benzamide

Example 1247

4-chloro-3-(3- (pyrimidin-4-yl)pyridin-2-ylamino) -N-(3-((S) -

pyrrolidin~2—ylmethoxy)—5—(trifluoromethyl)phenyl)benzamide

Example 1248

4-methyl—N—(3—((((28)-l—methyl—z—pyrrolidinyl)methyl)oxy)—5—
(trifluoromethyl)phenyl)-3- ((3- (4-pyrimidinyl)-2-

pyridinyl)amino)benzamide

Example 1249

N—(3—((2—chloroethyl)oxy)—5—(trifluoromethyl)phenyl)—4—

methyl—3—((3—(4—pyrimidiny1)—2—pyridinyi)amino)benzamide

While the examples described above provide processes
for synthesizing compounds of Formulas I - III, other
methods may be utilized to prepare such compounds. In the
procedures described herein, the steps may be performed in
an alternate order and may be preceded, or followed, by
additional protection/deprotection steps as necessary. The
procedures may further use appropriate reaction conditions,
including inert solvents, additional reagents, such as bases
(e.g., LDA, DIEA, pyridine, Kp;CO;, and the like), catalysts,

and salt forms of the above. The intermediates may be
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isolated or carried on in situ, with or without
purification. Purification methods are known in the art and
include, for example, crystallization, chromatography
(liquid and gas phase, and the like), extraction,
distillation, trituration, reverse phase HPLC and the like,
many of which were utilized in the Examples above. Reactions
conditions such as temperature, duration, pressure, and
atmosphere (inert gas, ambient) are known in the art and may
be adjusted as appropriate for the reaction.

Methods involving the use of protecting groups may be
used. Particularly, if one or more functional groups, for
example carboxy, hydroxy, amino, or mercapto groups, are oOr
need to be protected in preparing the compounds of the
invention, because they are not intended to take part in a
specific reaction or chemical transformation, various known
conventional protecting groups may be used. For example,
protecting groups typically utilized in the synthesis of
natural and synthetic compounds, including peptides, nucleic

acids, derivatives thereof and sugars, having multiple

' reactive cénters, chiral centers and other sites potentially

susceptible to the reaction reagents and/or conditionsg, may
be used.

The protecting groups may already be present in
precursors and should protect the functional groups
concerned against unwanted secondary reactions, such as
acylations, etherifications, esterifications, oxidations,
solvolysis, and similar reactions. It is a characteristic
of protecting groups that they readily lend themselves, i.e.
without undesired secondary reactions, to removal, typically
accomplished by solvolysis, reduction, photolysis or other
methods of removal such as by enzyme activity, under
conditions analogous to physiological conditions. It should
also be appreciated that the protecting groups should not be

present in the end-products. Those of ordinary skill in the
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art know, or can easily establish, which protecting groups
are suitable with the reactions described herein.

The protection of functional groups by protecting
groups, the protecting groups themselves, and their removal
reactions (commonly referred to as “deprotection”) are
described, for example, in standard reference works, such as
J.F.W. McOmie, Protective Groups in Organic Chemistry,
Plenum Press, London and New York (1973), in T.W. Greene,
Protective Groups in Organic Synthesis, Wiley, New York
(1981), in The Peptides, Volume 3, E. Gross and J.
Meienhofer editors, Academic Press, London and New York
(1981), in Methoden der Organischen Chemie (Methods of
Organic Chemistry), Houben Weyl, 4™ edition, Volume 15/1,
Georg Thieme Verlag, Stuttgart (1974), in H.-D. Jakubke and
H. Jescheit, Aminos&duren, Peptide, Proteine (Amino Acids,
Peptides, Proteins), Verlag Chemie, Weinheim, Deerfield
Beach, and Basel (1982), and in Jochen Lehmann, Chemie der
Kohlenhydrate: Monosaccharide und Derivate (Chemistry of
Carbohydrates: Monosaccharides and Derivatives), Georg
Thieme Verlag, Stuttgart (1974).

Synthetic procedufes may also be carried out where
functional groups of starting compounds, which are not
intended to take part in the reaction, may be present in
unprotected form without the added step of protecting that
group by, for example, one or more of the protecting groups
mentioned above or taught in the references above.

Salts of a compound of the invention having a salt-
forming group may be prepared in a conventional manner or
manner known to persons skilled in the art. For example,
acid addition salts of compounds of the invention may be
obtained by treatment with an acid or with a suitable anion
exchange reagent. A salt with two acid molecules (for
example a dihalogenide) may also be converted into a salt

with one acid molecule per compound (for example a
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monohalogenide); this may be done by heating to a melt, or
for example by heating as a solid under a high vacuum at
elevated temperature, for example from 50 °C to 170 °C, one
molecule of the acid being expelled per molecule of the
compound.

Acid salts can usually be converted to free-base
compounds, e.g. by treating the salt with suitable basic
agents, for example with alkali metal carbonates, alkali
metal hydrogen carbonates, or alkali metal hydroxides,
typically potassium carbonate or sodium hydroxide. Suiltable
acid and base addition salts are further described in the
Definition Section herein.

All synthetic procedures described herein can be
carried out under known reaction conditions, advantageously
under those described herein, either in the absence or in
the presence (usually) of solvents or diluents. As
appreciated by those éf ordinary skill in the art, the
solvents should be inert with respect to, and should be able
to dissolve, the starting materials and other reagents used.
Solvents should be able to partially or wholly solubilize
the reactants in the absence or presence of catalysts,
condensing agents or neutralizing agents, for example ion
exchangers, typically cation exchangers for example in the
H* form. The ability of the solvent to allow and/or
influence the progress or rate of the reaction is generally
dependant on the type and properties of the solvent(s), the
reaction conditions including temperature, pressure,
atmospheric conditions such as in an inert atmosphere under
argon or nitrogen, and concentration, and of the reactants
themselves.

Suitable solvents for conducting reactions to
synthesize compounds of the invention include, without
limitation, water; esters, including lower alkyl-lower

alkanoates, e.g., BtOAc; ethers including aliphatic ethers,
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€.g., Ety0 and ethylene glycol dimethylether or cyclic
ethers, e.g., THF; liquid aromatic hydrocarbons, including
benzene, toluene and xylene; alcohols, including MeOH, EtOH,
l-propanol, IPOH, n- and t-butanol; nitriles including
CH3CN; halogenated hydrocarbons, including CH,Cl,, CHC1, and
CCl,; acid amides including DMF; sulfoxides, including DMSO;
bases, including heterocyclic nitrogen bases, e.g. pyridine;
carboxylic acids, including lower alkanecarboxylic acids,
e.g., AcOH; inorganic acids including HC1l, HBr, HF, H,80, and
the like; carboxylic acid anhydrides, including lower alkane
acid anhydrides, e.g., acetic anhydride; cyclic, linear, or
branched hydrocarbons, including cyclohexane, hexane,
pentane, isopentane and the like, and mixtures of these
solvents, such as purely organic solvent combinations, or
water-containing solvent combinations e.g., agqueous
solutions. These solvents and solvent mixtures may also be
used in “working-up” thé reaction as well as in processing
the reaction and/or isolating the reaction product(s), such
as in chromatography.

The invention further encompasses “intermediate”
compounds, including structures produced from the synthetic
procedures described, whether isolated or not, prior to
obtaining the finally desired compound. Structures resulting
from carrying out steps from a transient starting material,
structures resﬁlting from divergence from the described
method(s) at aﬁy stage, and structures forming starting
materials under the reaction conditions are all
“intermediates” included in the invention. Further,
structures produced by using starting materials in the form
of a reactive derivative or salt, or produced by a compound
obtainable by means of the process according to the
invention and structures resulting from processing the
compounds of the invention in situ are also within the scope

of the invention.
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New starting materials and/or intermediates, as well
as processes for the preparation thereof, are likewise the
subject of this invention. In select embodiments, such
starting materials are used and reaction conditidns so
selected as to obtain the desired compound(s).

Starting materials of the invention, are either known,
commercially available, or can be synthesized in analogy to
or according to methods that are known in the art. Many
starting materials may be prepared according to known
processes and, in particular, can be prepared using
processes described in the examples. In synthesizing
starting materials, functional groups may be protected with
suitable protecting groups when necessary. Protecting
groups, their introduction aﬁd removal are described above.

. Compounds of the present invention can possess, in
general, one or more asymmetric carbon atoms and are thus
capable of existing in the form of optical isomers as well
as in the form of racemic or non-racemic mixtures thereof.
The optical isomers can be obtained by resolution of the
racemic mixtures according to conventional processes, e.g.,
by formation of diastereoisomeric salts, by treatment with
an optically active acid or base. Examples of appropriate
acids are tartaric, diacetyltartaric, dibenzoyltartaric,
ditoluoyltartaric, and camphorsulfonic acid and then
separation of the mixture of diastereoisomers by
crystallization followed by 1ibefation of the optically
active bases from these salts. A different process for
separation of optical isomers involves the use of a chiral
chromatography column optimally chosen to maximize the
separation of the enantiomers. Still another available
method involves synthesgis of covalent diastereoisomeric
molecules by reacting compounds of the invention with an
optically pure acid in an activated form or an optically

pure isocyanate. The synthesized diastereoisomers can be
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separated by conventional means such as chromatography,
distillation, crystallization or sublimation, and then
hydrolyzed to deliver the enantiomerically pure compound.
The optically active compounds of the invention can likewise
be obtained by using optically active starting materials.
These isomers may be in the form of a free acid, a free
base, an ester or a salt.

The compounds of the invention may contain one Or more
asymmetric centers and thus occur as racemates and racemic
mixtures, scalemic mixtures, single enantiomers, individual
diastereomers and diastereomeric mixtures. All such
igsomeric forms of these compounds are expressly included in
the present invention.

The compounds of this invention may also be
represented in multiple tautoﬁeric forms. The invention
expressly includes all tautomeric forms of the compounds
described herein.

The compounds may also occur in cis- or trans- or E-
or Z- double bond isomeric forms. All such igomeric forms
of such compounds are expressly included in the present
inﬁention. A1l crystal forms of the compounds described
herein are expressly included in the present invention.

Substituents on ring moieties (e.g., phenyl, thienyl,
etc.) may be attached to specific atoms, whereby they are
intended to be fixed to that atom, OX they may be drawn
unattached to a specific atom, whereby they are intended to
be attached at any available atom that is not already
substituted by an atom other than H (hydrogen).

The compounds of this invention may contain
heterocyclic ring systems attached to another ring system.
guch heterocyclic ring systems may be attached through a
carbon atom or a heteroatom in the ring system.

As can be appreciated by the skilled artisan, the

above synthetic schemes are not intended to comprise a
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comprehensive list of all means by which the compounds
described and claimed in this application may be
synthesized. Further methods will be evident to those of
ordinary skill in the art. Additionally, the various
synthetic steps described above may be performed in an
alternate sequence Or order to give the desired compounds.
gynthetic chemistry transformations and protecting group
methodologies (protection and deprotection) useful in
synthesizing the inhibitor compounds described hereln are
known in the art and include, for example, those such as
described in R. Larock, Comprehensive QOrganic
Transformations, VCH Publishers (1989); T.W. Greene and
P.G.M. Wuts, Protective Groups in Organic Synthesis, 374
edition, John Wiley and Sons (1999); L. Fieser and M.
Fieser, Fieser and Fieser's Reagents for Organic Synthesis,
John Wiley and Sons (1994); A. Ratritzky and A. Pozharski,
Handbook of Heterocyclic Chemistry, ond adition (2001); M.
Bodanszky., A. Bodanszky, The Practice, of Peptlde Synthesis,
Springer-Verlagd, Berlin Heidelberg (1984); J. Seyden-Penne,
Reductions by the Alumino- and Borohydrides in Organic
Synthesis, 2" edition, Wiley-VCH, (1997); and L. Paquette,
editor, Encyclopedia of Reagents for Organic Synthesis, John
Wiley and Sons (1995).

The compounds of the invention may be modlfled by
appending appropriate functionalities to enhance selective
biological properties. Such modifications are known in the
art and include those which increase biological penetration
into a given biological compartment (e.g., blood, lymphatic
system, central nervous system), increase oral availability,
increase solubility to allow administration by injection,
alter metabolism and alter rate of excretion. By way of
example, a compound of the invention may be modified to

incorporate a hydrophobic group Or vgreasy” moiety in an
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attempt to enhance the passage of the compound through a
hydrophobic membrane, such as a cell wall.

These detailed descriptions fall within the scope, and
serve to exemplify, the above-described General Synthetic
Procedures which form part of the invention. These detailed
descriptions are presented for illustrative purposes only
and are not intended as a restriction on the scope of the

invention.
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BIOLOGICAL EVALUATION

Although the pharmacological properties of the
compounds of the invention (Formulas I - III) vary with
structural change, in general, activity possessed by
compounds of Formulas I - IIT may be demonstrated both in
vitro as well as in vivo. Particularly, the pharmacological
properties of the compounds of this invention may be
confirmed by a number of pharmacological in vitro and/or in
vivo assaysl The following exemplified pharmacological
assays have been carried out with the compounds according to
the invention. Briefly, representative compounds of the
invention were found to inhibit the activity of the Tie-2
receptor kinase, Aurora kinase, Lck, VEFG-R kinase, and
others, selectively or non-selectively, at doses less than
25 uM. This activity demonstrates the utility of the
compounds of the invention as protein kinase inhibitors and
in the}prophylaxis and treatment of immune diseases,
proliferative disorders, etc., as described herein.

The following assays can be employed to determine the
degree of activity of a compound as a protein kinase

inhibitor.

TIE-2- HOMOGENOUS TIME RESOLVED FLOURESCENT (ﬁTRF) KINASE
ASSAY

IC,,'s for the inhibition of the Tie-2 kinase enzyme
for individual compounds were measured using an HTRF assay,
utilizing the following procedure:

Tn a 96 well plate (available from Costar Co.) was
placed 1 uL of each test and standard compound per well in
100% DMSO having a 25 uM final compound concentration (3-
fold, 10 point dilution). To each well was added 20 ul of a
reaction mix formed from Tie-2 (4.0 ulL; of a 10 mM stock
solution available from Gibco), 0.05% BSA (0.1 uL; from a

10% stock solution available from Sigma-Aldrich Co.), 0.002
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mM of BLC HER-2 KKK (Biotinylated Long chain peptide; 0.04
ulL; from a 0.002 mM stock solution), 0.01 mM concentration
of ATP (0.02 ul; commercially available from Sigma-Aldrich
Co.) and the remaining solution was water (15.84 ul) to make
to a total volume of 20 uL/well.

The reaction was initiated in each well by adding 20
ul per well of an enzyme preparation consisting of a 50 mM
concentration of Hepes (1.0 uL; from a 1000 mM stock
solution commercially available from Gibco Co.), 0.05%
concentration of BSA (0.1 ul), 4 mM of DTT (0.08 uL; from a
1000 mM stock solution available from Sigma-Aldrich Co.), a
2.4 x 107 concentration of Tie-2 (0.02 uL, from a 4 mM
concentration stock), with the remaining volume being water
(18.8 uL) to dilute the enzyme preparation to a total -volume
of 20 uL. The piate was incubated for about 90 minutes at
RT. After incubation, a 160 ubL of a filtered.detectién
mixture, prepared from 0.001 mg/ml of SA-APC (0.0765 ul;
available as a 2.09 mg/ml stock golution from Gibco),
0.03125 nM concentration of Eu-2b (0.1597 uL; available in a
31.3 nM stock solution from Gibco), with the remaining
volume being Detection buffer (159.73 uL), was added to each
well to stbp the reaction therein. The plate was then
allowed to equilibrate for about 3 hr and read on a Ruby
Star fluorescent reader (available from BMG Technologies,
Tnc.) using a 4 parameter fit using activity base to
calculate the corresponding IC,'s for the test and standard
compounds in each well. Examples 8la, 83, 84, 87-94, 97-101,
103-107, 109-113, 115-119, 122, 123, 125, 129, 131, 133-137,
139, 142-144, 146, 148-149, 151, 156, 159-164, 166, 168-170,
172-174, 200, 204, 211, 212, 223, 229, 243, 247-259, 261-
270, 272-277, 279-282, 285-290, 292-294, 297, 299-302, 305-
326, 328, 329, 331, 333-342, 344-347, 350-353, 355-371, 373-
378, 381-401, 405-407, 409, 410, 412-418, 420-446, 448-472,
474-513, 515, 518-539, 542, 544, 552, 554, 556, 559, 563,
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574, 580, 604, 606, 627, 630-638, 640-
669-671, 675-678, 680, 681, 684, 686,
719-742, 744-747, 749-7175, 778-782,
812-867, 870-899, 901-912, 914, 918, 920,

929, 931-936, 939, 941-949, 951-953,

977-981, 983, 987, 989-992, 994, 995-998,
1008-1020, 1022-1024, 1027-1031, 1033-1035,

1037, 1038, 1040-1058, 1070-1076, 1078-1086, 1090-1092,
1095-1117, 1119, 1120, 1126-1128, 1131-1136, 1138, 1141-
1148, 1155, 1158-1165, 1167-1170, 1173, 1176-1179, 1181-
1183, 1189-1193, and 1206-1213 were found to have ICy's for
the inhibition of Tie-2 as measured by the HTRF assay of
less than 5 uM.

TIE-2 CELL-BASED DELFIA ASSAY

Day 1 - Plate Preparation

Three 175ml flasks of EAHY926 cells were obtained from
the University of N. carolina. All cells were trypsinized
20 ml. of PBS followed by 3 mL of trypsin-

25300-054,

(i.e., washed with
EDTA obtained from Gibco Co., cat. no. for 5 min
then cultured in a growth medium solution containing
DMEM (High glucose, Gibco Co., cat. no. 1965-092), 10%
cat. no. 10099-141) and P/S (Penicillin-

10378-016)

at RT),
FBS
serum (Gibco Co.,

Streptomycin—Glutamine;‘Gibco Co., cat. no.

culture media. The cells were counted using a 722® coultexr®
counter. The cells were plated in four 24;well tissue
culture plates (Costar Co., cat. no. 353047)
and then loaded to 500 uL
10% cells/well.

to initially
contain 4x10° cells/ml per well,

volume having a final cell density of 2 X

The cells were incubated for 5 or more hours at 37 °C under

5% CO,. The DMEM + 10% serum + P/S culture media was removed

and the cells washed twice with 500 ul. of PBS (without Ca+

and Mg++; Gibco Co., cat. no. 14190-136) at RT. 500 uL of
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0.5% FBS + F12 (F12 nutrient mixture; Gibco Co., cat. no.
11765-054) was added to each well and the cells were
incubated at 37 °C overnight (about 15 hr).

100ug of anti-hTie2 antibody (R & D Systems, Inc.,
Cat. No. AF313) was diluted with 10mL of ice-cold PBS to
prepare a 10ug/mL antibody concentration stock. A 96-well
microplate (Perkin-Elmer Wallac, cat. no. AAAND-0001) was
coated with 100ul of the anti-Tie2 antibody stock and the
coated plate was stored at 4°C overnight.

Day 2 — Compound Plate Preparation

The media in the microplate was replaced with a

preparation of 500uL DMEM + 1% BSA (Bovine Serum Albumin;

"ICN Biomedicals, Inc., cat. no. 160069). 20 uL of a selected

Tie2 reference compound was placed in a selected well of the
96-well plate, and diluted 1:4 with 100% DMSO from an
initial concentration of about 10 mM to a final
concentration of about 2.5mM, then diluted 1:3 with 100%
DMSO for a 10 point dilution to a final concentration of
about 0.128 uM.

Test compounds (10 ulL of a 10 mM concentration) were
similarly diluted 1:4 with 100% DMSO to obtain a sample
concentration of about 2.5mM, then diluted 1:3 for a 10
point dilution to finally obtain a concentration of about
0.128 uM for each test compound. 20 ul of 100% DMSO served
as positive controls, while and 10 uL of the 2.5mM
concentration of the reference compound served as the
negative control.

A 2 ul aligquot from each well (test compounds,
positive and negative controls) in the 96-well plate was
added to designated wells in the 24-well cell culture plate
(1:250) .

The cultﬁre plate was incubated for 2.5 at 37 °C in an

atmosphere of about 5% CO,.
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The Tie-2 ligand was stimulated with the following
series of preparations: (1) about 0.5 mL of a protease
inhibitor cocktail (Sigma-Aldrich Co., cat. no. P8340) was
thawed; (2) to prepare the phosphatase inhibitor, a 300 mM
NavO, (Sigma-Aldrich Chem. Co., cat. no. S6508-10G) stock
solution in PBS was made and stored at RT. Two 1 mL
aliquots of the NaVO, solution was prepared in separate two
vials by adding 100 ul of the NavO, stock solution to 900 ul
RT PBS and each solution was activated by adding 6 ulL of
H,0, to each vial. Both NaVvO, solutions were mixed, wrapped in
aluminum foil and stored at RT for 15 min.

The Delfia plates, containing 200 ulL of PBS +
0.1%TWEEN20, were washed three times and blocked by adding
200 ul. of a diluted solution of 5% BSA (16 mL. of stock 7.5%
BSA solution, available from Perkin-Elmer Wallac, Cat. No.
CR84-100, was diluted with 8 mL of room temperature PBS).‘
The plates were then stored at room temperature for about
one’ hour.

100 ul of 35% BSA solution was diluted with 3.4 mL of
ice cold PBS to make s 1% BSA/PBS solution. 100 uL of this
1% BSA/ PBS solution was diluted with 900 ulL of ice cold‘
PBS. hAngl was reconstituted with 250 ulL of ice cold PBS +
0.1% BSA to make a 100 ug/mL concentration in solution.

The solution was separated into 70 ul éliquots and stored at
-80 °C.

1mL of the 30 mM solution of NavO,/PBS was diluted with
99 ml, of ice cold PBS to form a 300 uM concentration. The
solution was kept cold on ice. 210 ul. of the activated NaVO,
and 280 ulL of the protease inhibitor preparation was added
to 21 mL of RIPA buffer and kept cold on ice.

Dilute hAngl and stimulate cells:

70ulL 100ug/mL stock T 700uL in 1% BSA/DMEM (1:10) to

10ug/mL. Kept on ice.
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5ul. of 10ug/mL hAngl was added to each well of the 24-well

plate. The plate was shaken at 700 rpm at 37 °Cc for about
2.5 minutes.

After shaking, the wells were incubated for 7.5 min at

37 °C. The media was removed and A00ul. of ice cold PBS + 300
uM NaVO, was added. The wells were kept on ice for at least
5 min and washed 1 X with ice cold PBS + 300 uM NaVOy. the
wells were tapped against a dry paper towel.
The cells were lysed with 150 ulL. of RIPA, 300 uM of NaVOy,
and 100 uL/1%107 cells protease inhibitor cocktail
(purchased from Sigma-Aldrich, Cat. No. P8340). The solution
was incubated, then shaken on ice for 30 min.

The BSA blocking solution was removed from the 96-well
plates, which were then tapped dry. 140 uL of cell lysate
was added to the antibody coated plate and the plate was

incubated at 4 °C for 2 hours.

Delfia 25X Wash Buffer Concentrate (purchased from
Perkin-Elmer Wallac, Cat. No. 1244-114) was dlluted with 24
parts DDI water to obtain a washing solution. The lysate
was removed and the plate was washed three times each with
400 ul. of Delfia washing solution. The plate was tap dried
with a paper towel.

The Anti-Phosphotyrosine clone 4G10 (purchased from
Upsatebiotech Co., Cat. No. 05-321) was diluted with Delfla
Assay Buffer (purchased from Perkin-Elmer Wallac, cat. no.
1244-1111) to make a solution of about 1 ug/mb in
concentration. 100 uL of antibody was added to the plate and
the plate was incubated at room temperature for one hour.
The plate was again washed three times with 400 ul pre-time
of the Delfia Washing solution.

The Eu-N1 labeled anti-mouse antibody (purchased from
Perkin-Elmer Wallac, cat. no. AD0124) was diluted with
Delfia Assay Buffer to make a solution of about 0.1 ug/mL in

concentration.
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100 uL of antibody was added to the plate and the
plate was incubated at room temperature for one hour.

The plate was again washed with Delfia Wash Buffer three
times as described above. 100 uli of Delfia Enhancement
Solution (purchased from Perkin-Elmer Wallac, Cat. No. 1244-
105) was added to each well and the plate was incubated at
room temperature for 5 min in the dark.

The Europium signal was measured with a Victor
multilabel counter (Wallac Model 1420) while shaking (shake
fast, linear, .10mm for 1ls) using a Europium protocol.

Raw data was analyzed using a fit equation in XLFit.

ICsp values were then determined using Grafit software.

Each of the examples described herein exhibited activity in

the HTRF assay and the delfia cell-based assay with ICs
values less than 10.0 uM.

lThe compounds of the invention also were found to have

~inhibitory activity with respect to other kinase enzymes as

well. For example, the compounds were found to be inhibitors
of Lck, Aurora kinase and/or c-Met enzymes. The exemplary
assays described as follows were used to make such

determination.

- LCK-HOMOGENOUS TIME RESOLVED FLOURESCENT (HTRF) KINASE ASSAY

The LCK HTRF assay begins with LCK in the presence of
ATP phosphorylating the biotinylated peptide Gastrin. The
reaction incubates for 90 min. To quench the assay
detection reagents are added which both stop the reaction by
diluting out the enzyme and chelating the metals due to the
presence of EDTA. Once the détection reagents are added the
assay incubates for 30 min to allow for equilibration of the
detection reagents.

The LCK HTRF assay is comprised of 1 uL of compound in
100% DMSO, 15 uL of ATP and biotinylated Gastrin, and 15 uL
of LCK KD GST (225-509) for a final volume of 40 uL. The

final concentration of gastrin is 1.2 uM. The final
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concentration of ATP is 0.5 uM (Km app= 0.6 uM+/-0.1) and
the final concentration of LCK is 250 Pm, after a 3-fold, 10
point dilution. Buffer conditions are as follows: 50 mM
HEPES pH 7.5, 50 mM NaCl, 20 mM MgCl, 5 mM MnCl, 2 mM DTT,
0.05% BSA. '

The assay is quenched and stopped with 160 uL of
detection reagent. Detection reagents are as follows:
Buffer made of 50mM Tris, pH 7.5, 100 mM NaCl, 3 mM EDTA,
0.05% BSA, 0.1% Tween20. Added to this buffer prior to
reading is Steptavidin allophycocyanin (SA-APC) at a final
conc in the assay of 0.0004 mg/mL, and europilated anti-
phosphotyrosine Ab (Eu-anti-PY) at a final conc of 0.025 nM.

The assay plate is fead in either a Discovery or a
RubyStar. The eu-anti-PY is excited at 320 nm and emits at
615 nm to excite the SA-APC which in turn emits at 655 nm.
The ratio of‘SA—APC at 655 nm (excited due to close
proximity to the Fu-anti-PY because of phosphorylation of
the peptide) to free Eu-anti-PY at 615 nm will give
substrate phosphorylation.

Assays for other kinases are done in a similar way as
described above;‘varying the concentrations of eniyme,
peptide substrate, and ATP added to the reaction, depending
on the specific activity of the kinase and measured Km’s for
the substrates.

The following exemplary compounds exhibited activity
of‘better than 1 uM in the LCK-HTRF Kinase Assay:

3—((3—(4—amino~l,3,5—triazin—2—yl)—Z—pyridihyl)amino)—
N—(3—(l—methylethyl)phenyl)benzamide;

4—fluoro—3—((3-(4—((3—(1H—imidazol—1—yl)propyl)amino)—
l,3,5—triazin—2—yl)—2—pyridiny1)amino)—N—(3—(1—
methylethyl)phenyl) benzamide;

4—methyl—3—((3—(4—pyrimidinyl)—Z—pyridinyl)amino)—N—
(4—(trifluoromethyl)phenyl)benzamide;
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4—methyl—3—((3—(4—pyrimidinyl)—2—pyridinyl)amino)—N—
(3—(trifluoromethyl)phenyl)benzamide;
N—((lR)—1—cyclohexylethyl)—4—methyl—3—((3—(4—
pyrimidinyl)—2—py;idiny1)amino)benzamide;
4—(methyloxy)—3—((3—(4—pyrimidiny1)—Z—pyridinyl)amino)
—N—(3—(trifluoromethyl)phenyl)benzamide;
4-methyl—3—((3—(4—pyrimidinyl)—2—pyridinyl)oxy)—N—(3—
(trifluoromethyl)phenyl)benzamide;
N—(3—chlorophenyl)—4—methy1—3—((3—(4—pyrimidinyl)-2—
pyridinyl)amino)benzamide;
N—(3—(ethyloxy)phenyl)—4—methy1—3—((3—(4—pyrimidinyl)—
2—pyridinyl)amino)benzamide;
N—(3—(1,1—dimethy1ethyl)—l—phenyl—1H—pyrazol—5—yl)-4—
methyl—B—((3—(4—pyrimidinyl)—2—pyridinyl)oxy)benzamide;
N—(4—((3—(4—pyrimidiny1)—2—pyridiny1)oxy)—l—
naphthalenyl)—N'—(3—(trifluoromethyl)phenyl)urea;
N—(5—cyclohexyl—2—(methyloxy)phenyl)—4—methyl—3—((3—
(4—pyrimidiﬁyl)—2—pyridinyl)oxy)benzamide;
N—(2—chlor6—5—(trifluoromethyl)phenyl)-4—methyl—3—((3—
(4—pyrimidinyl)—2—pyridinyl)oxy)benzamide;
4—methyl—3—((3—(2—(methylamino)—4-pYrimidinyl)—2—
pyridinyl)oxy)—N-(3—(trifluoromethyl)phenyl)benzamide;
4—methyl—N—(2—(methyloxy)—5—(trifluoromethyl)phenyl)—
3—((3—(4—pyrimidinyl)—2—pyridinyl)oxy)benzamide;
N—(5—cyclohexy1—2—(methyloxy)phenyl)—4—methyl—3~((3-
(2—(methylamino)-4~pyrimidinyl)—2—pyridiny1)oxy)benzamide;
4—methyl—3—((3—(2—(methylamino)—4—pyrimidinyl)—2—
pyridinyl)oxy)—N—(4—(methyloxy)—1,1'—bipheny1—3—
y1l)benzamide;
4—methy1-3—((3—(2—(methylamino)—4—pyrimidinyl)—2—
pyridinyl)oxy)—N—(Z-(1—piperidinyl)—5—(trifluoromethyl) 4-
methy1—3—((3—(2—(methylamino)—4—pyrimidinyl)—2—
pyridinyl)oxy)—N—(S—((((ZR)—1—methyl—2—pyrrolidinyl)methyl)
oxy)—5—(trifluoromethyl)phenyl)benzamide phenyl)benzamide;
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N—(3—(l,l—dimethylethyl)—1—phenyl—lH—pyrazol—S—yl)—4—
methy1—3—((3—(2—(methylamino)—4—pyrimidinyl)—2—pyridiny1)
oxy)benzamide;

4—(5—chloro—2—((2,6—dimethylphenyl)oxy)—3—pyridinyl)—
N—methy1—2—pyrimidinamine;

N—(2—f1uoro—5—(trifluoromethyl)phenyl)—N'—(4—((3—(2—
(methylamino)—4—pyrimidinyl)—2—pyridiny1)oxy)—1—
naphthalenyl)urea;

4—methyl—N—(3—(l—methylethyl)phenyl)—3—((3—(4-((3—(4

morpholinyl)propyl)amino)—1,3,5—triazin—2—yl)—2—pyridiny1)
oxy)benzamide;
4—methyl—3—((3~(2—(methylamino)—4—pyrimidinyl)—5—(4—
morpholinyl)—2—pyridinyl)oxy)—N—(3—(1~methylethyl)phenyl)
benzamide; -
4—methyl—3—((3—(2—(methylamino)-4—pyrimidinyl)—2—
.pyridinyl)oxy)—N—((lR)—l—phenylethyl)benzamide;
4—methy1—3—((3—(2—(methylamino)—4—pyrimidinyl)—5-(4—
methyl—l—piperazinyl)—2—pyridiny1)oxj)—N—(3—(1—methy1ethyl)
phenyl)benzamide; .
N—(S—cyclohexyl—Z—(methyloxy)phenyl)—B—((3—(4-((4—
(dimethylamino)butyl)amino)—1,3,5—triazin—2—yl)—Z—pyridinyl)
oxy)—4—methy1benzamide;
3—((5—((3—(dimethylamino)propyl)(methyl)amino)-3—(2—
(methylamino)—4—pyrimidinyl)—2—pyridiny1)oxy)—4—methy1—N—(3—
(1—methylethyl)phenyl)benzamide;
4—methyl—3—((3—(2-(methylamino)—4—pyrimidinyl)—2—
pyridinyl)oxy)—N—(4—(1—methylethy1)phenyl)benzamide;
4—methyl—3—((3—(2—(methylamino)—4—pyrimidinyl)—2—
pyridinyl)oxy)—N—(3—((phenylmethyl)oxy)phenyl)benzamide;
4—methyl—3—((3—(2—(methy1amino)-4—pyrimidinyl)—2—
pyridinyl)oxy)—N—(3-(phenylmethyl)phenyl)benzamide;
4—methyl—3—((3—(2—(methylamino)—4-pyrimidinyl)—2-
pyridinyl)oxy)—N—((3—(trifluoromethyl)phenyl)methyl)

benzamide;
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4—methy1—3—((3—(4—(methylamino)—l,3,5—triazin—2—yl)—2—
pyridinyl)oxy)—N—(3—(1—methy1ethyl)pheny1)benzamide;
N-(5—cyclohexyl—2—(methyloxy)phenyl)—4—methy1—3—((3—
(4—(methylamino)—1,3,5—triazin—2—yl)—2—pyridinyl)oxy)
benzamide;
3—((3—(4—(ethylamino)—l,3,5—triazin—2—y1)—2—pyridiny1)
oxy)-4—methy1—N—(3—(1—methylethyl)phenyl)benzamide;
N—(5—cyclohexyl—2—(methyloxy)phenyl)—B—((3—(4—
(ethylamino)—1,3,5—triazin-2—yl)—2~pyridiny1)oxy)—4—
methylbenzamide;
N—(5—(1,1—dimethy1ethy1)—2—(methyloxy)phenyl)—4—
methy1—3—((3—(2-(methylamino)—4—pyrimidinyl)—2—pyridinyl)
oxy)benzamide; ‘
3—((3—(2—((2—(diethylamino)ethyl)amino)—4—pyrimidinyl)
—2—pyridinyl)oxy)—4—methyl—N—(2—(4—morpholiny1)—5—
(trifonromethyl)phenyl)benzamide;
'N—(5—cyclohexyl—2—(methyloxy)phenyl)—3—((3—(4—((2—
hydroxyethyl)amino)—1,3,5—triazin-2—yl)—2-pyridiny1)oxy)—4-
methylbenzamide; t
5_(1,1-dimethylethyl)-N- (4-methyl-3-((3-(2-
(methylamino)—4—pyrimidinyl)—2—pyridiny1)oxy)phenyl)—z-
(methyloxy)benzamide;
N—(5—cyclohexy1—2—(methyloxy)phenyl)—4—methyl—3—((2'—
(methylamino)—3,4'—bipyridin—z—yl)oxy)benzamide;
4-chloro—37((3—(2—(methylamino)—4—pyrimidinyl)—2—
pyridinyl)oxy)—N-(2—(1-piperidinyl)—5—(trif1uoromethyl)
phenyl)benzamide;
4—f1uoro—3—((3~(2—(methylamino)—4—pyrimidiny1)—2—
pyridinyl)oxy)—N—(2—(1—piperidiny1)—5—(trifluoromethyl)
phenyl)benzamide; ‘
N—(4—methyl—3—((3—(4—(methylamino)—1,3,5-triazin—2—
yl)—2—pyridinyl)oxy)phenyl)—3—((trifluoromethyl)oxy)

penzamide;
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N—(Z—((3—(dimethylamino)propyl)(methyl)amino)—S—
(trifluoromethyl)phenyl)—4—methy1—3—((3—(2—(methy1amino)—4—
pyrimidinyl)—2-pyridiny1)oxy)benzamide;
N-(2—((3—(dimethylamino)propyl)(methyl)amino)—S—
(trifluoromethyl)phenyl)—4—methyl—3—((3—(4—(methylamino)—
1,3,5—triazin—2—yl)—2—pyridinyl)oxy)benzamide;
N—(2—((3—(dimethylamino)propyl)(methyl)amino)—S—
(trifluoromethyl)phenyl)—4—methyl-3—((2'—(methylamino)—3,4'—
bipyridin-2-yl)oxy)benzamide;
4—methyl—3—((3—(4—(methylamino)—1,3,5—triazin—2—y1)—2—
pyridinyl)oxy)—N—(2—(1—piperidinyl)—5—(trifluoromethy1)
phenyl)benzamide;
N—(2—((3—(dimethylamino)propyl)(methyl)amino)—S—
(trifluoromethyl)phenyl)—2—fluoro—5—((3—(4—(methy1amino)—

‘1,3,5-triazin—2—yl)—2—pyridiny1)oxy)benzamide;

4—methyl—3—((3—(4—(methylamino)—1,3,5—triazin—2—yl)—2—
pyridinyl)oxy)—N—(2—methyl—3—(trifluoromethyl)phenyl)
benzamide;

4—methyl—3—((3—(4—(methylamino)—1,3,5—triazin—2—y1)—2—
pyridinyl)oxy)—N—(S—((phenylmethyl)oxy)phenyl)benzamide;

4—methy1~3-((3—(4—(methylamino)—1,3,5—triazin—2—yl)—2—
pyridinyl)oxy)—N—(3—(trifluoromethyl)phenyl)benzamide;

N—(5—(1,l—dimethylethyl)—3—isoxazolyl)—4—methy1—3—((3—
(4—(methylamino)—l,3,5—triazin~2—y1)—2—pyridinyl)oxy) .
benzamide;

N—(2—chloro—5¥(trifluoromethyl)phenyl)—4—methyl—3—((3—
(4—(methylamino)—1,3,5—triazin—2—yl)—2—pyridiny1)oxy)
benzamide;

N—(2—((3S)—3—(dimethylamino)—1—pyrrolidiny1)—5—
(trifluoromethyl)phenyl)—4—methy1-3—((3—(2—(methylamino)—4—
pyrimidinyl)—2—pyridinyl)oxy)benzamide;

4—methyl—3—((2'—(methyloxy)—3,4‘—bipyridin—z—yl)oxy)—
N—(3—(trifluoromethyl)phenyl)benzamide;

PCT/US2005/016346
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4—methyl—3—((3—(6—(methy1amino)—4~pyrimidinyl)—2—
pyridinyl)oxy)—N—(B—(trifluoromethyl)phenyl)benzamide;

3—(l—methy1ethyl)—N—(4—methyl—3—((2'—(methylamino)—
3,4‘—bipyridin—2-yl)oxy)phenyl)benzamide;

5 2—fluoro—5—((3-(2—(methylamino)-4—pyrimidinyl)—2—
pyridinyl)oxy)—N—(2—(methyl(1—methyl—3—pyrrolidinyl)amino)—
5—(trifluoromethyl)phenyl)benzamide;

N—(3—((3—(4—(methylamino)—1,3,5—triazin—2—yl)—2—
pyridinyl)oxy)phenyl)—3—(1—methylethyl)benzamide;

10 5—(1,1—dimethylethyl)—N—(3—((3-(2—(methylamino)—4—

pyrimidinyl)—2—pyridiny1)oxy)phenyl)—2—(methyloxy)benzamide;

3,5—dichloro—N—(3-((3—(2—(methylamino)—4—pyrimidiny1)—
2—pyridinyl)oxy)phenyl)benzamide;
3—bromo—5—((3—(2—(methylamino)—4—pyrimidinyl)—2—

15 pyridinyl)oxy)—N—(3—(1—methylethyl)phenyl)benzamide;

2—fluoro—4—methyl—5—((3—(2-(methylamino)—4—(
pyrimidinyl)-2- pyridinyl)oxy)—N—(z—(methyl(l—methy1—4-
plperldlnyl)amlno) -5- (trlfluoromethyl)phenyl)benzamlde,

3-bromo- 5-((3-(2- (methylamino) - 4 pyrimidinyl)-2-

20 \pyridlnyl)oxy)—N—(2—(methyl((3S) ~1-methyl-3- pyrrolidinyl)

amino)—5—(trifluoromethyl)phenyl)benzamide;

3—((3—(2—(methylamino)—4—pyrimidinyi)—2—pyridinyl)oxy)

—N—(3-(l—methylethyl)phenyl)benzamide;

—(3—((2'—(methylamino)—3,4'—bipyridin—z—yl)oxy)—S—
25 (trifluoromethyl)phenyl)—3—(1—methy1ethyl)benzamide;
3—f1uoro—5—((3—(4—(methylamino)—l,3,5—triazin—2—y1)—2—
pyridinyl)oxy)—N—(3—(1—methy1ethyl)phenyl)benzamide;
3—(dimethylamino)—N—(3—((3—(2—(methylamino)—4—
pyrimidinyl)—2—pyridiny1)oxy)—5—(trifluoromethyl)phenyl)

30 benzamide;

N—(Z—chloro—S—((2'—(methylamino)—3,4'—bipyridin—z—
yl)oxy)phenyl)—3~(l—methylethyl)benzamide;
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N-(2-( (3- {(dimethylamino)propyl) (methyl)amino)-5-(1-
methylethyl)phenyl)-2-fluoro-5-( (3~ (4- (methylamino)-1,3,5-
triazin-2-yl)-2-pyridinyl)oxy)benzamide;

2-fluoro-5-((3- (2~ (methylamino) -4-pyrimidinyl) -2~
pyridinyl)oxy) -N- (3- (1l-methylethyl)phenyl)benzamide;

2-fluoro-5-( (3- (2~ (methylamino) -4-pyrimidinyl) -2-
pyridinyl)oxy) -N- (2- (methyl (1-methyl-3-pyrrolidinyl)amino) -
5- (trifluoromethyl)phenyl)benzamide;

N-(3-(1,1-dimethylethyl)phenyl)-2-fluoro-5-((3-(4-
(methylamino)-1,3,5-triazin-2-yl)-2-pyridinyl) oxy)benzamide;

3-ethynyl-5-((3-(2- (methylamino)-4-pyrimidinyl)-2-
pyridinyl)oxy) -N- (3- (trifluoromethyl)phenyl)benzamide;

N-(2-( (3- (dimethylamino)propyl) (methyl)amino)-5-
ethynylphenyl)-2-fluoro-5-( (3- (2- (methylamino) -4~
pyrimidinyl) -2-pyridinyl) oxy)benzamide;

N—(2—((3—(dimethylamino)propyl)(methyl)amino)—5—
(pentafluoroethyl)phenyl)—2-f1uoro—5—((3—(4—(methylamino)—‘
1,3,5-triazin-2-yl)-2-pyridinyl) oxy)benzamide; .

N- (3-chlorophenyl) -N' - (3-methyl-4-( (3-(2- (methylamino)
-4-pyrimidinyl)-2-pyridinyl)oxy)phenyl)urea;

N- (2- ( (3= (dimethylamino) propyl) (methyl)amino)-5-(1,1-
dimethylethyl)phenyl) -2-fluoro-5-((2'- (methylamino)-3,4"'~-
bipyridin-2-yl)oxy)benzamide;

N- (3-fluorophenyl) -N'- (3-methyl-4-((3-(2- (methylamino)
-4-pyrimidinyl) -2-pyridinyl) oxy)phenyl)urea;

N- (2-chloro-5- (trifluoromethyl)phenyl) -N'- (3-methyl-4-
((3-(2- (methylamino) ~4-pyrimidinyl) -2-pyridinyl) oxy)phenyl)
urea;

N- (3-fluoro-5- (trifluoromethyl)phenyl)-N'- (3-methyl-4-
((3-(2- (methylamino) -4-pyrimidinyl) -2-pyridinyl) oxy)phenyl)
urea; .

N-(2-((38) -3~ (dimethylamino) -1-pyrrolidinyl) -5-
(trifluoromethyl)phenyl)-N'-(4-((3-(4- (methylamino)-1,3,5-
triazin-2-yl)-2-pyridinyl)oxy)-1l-naphthalenyl)urea;
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N—(2-((3—(dimethylamino)propyl)(methyl)amino)—S—
(trifluoromethyl)phenyl)—N'—(4—((3-(4—(methylamino)—1,3,5—
triazin—z—yl)—2-pyridinyl)oxy)—1—naphthalenyl)urea;

N—(2—(((3R)—3—(dimethylamino)—l—pyrrolidinyl)methyl)—
5—(trifluoromethyl)phenyl)—N‘—(4—((3—(4—(methy1amino)—1,3,5—
triazin—Z—yl)—2—pyridiny1)oxy)—1—naphthalenyl)urea;

N- (3-chloro-2-((3-
(dimethylamino)propyl)(methyl)amino)—5—(trif1uoromethy1)
phenyl)—2—fluoro—5—((3—(2—(methylamino)—4—pyrimidinyl)—2—
pyridinyl)oxy)benzamide;

N—(3—bromophenyl)-N'—(3—methyl—4—((3—(2—(methylamino)—
4—pyrimidinyl)—2—pyridinyl)oxy)phenyl)urea;

N-(2,5—dichlorophenyl)—N'—(3—methyl—4—((3-(2—
(methylamino)—4—pyrimidinyl)—2—pyridinyl)oxy)phenyl)urea;

N- (5-chloro-2-methylphenyl) -N' - (3-methyl-4- ((3-(2-
(methylamino)—4—pyrimidinyl)—2-pyridinyl)oxy)phenyl)urea;

N—(3—methyl—4—((3—(2—(methylamino)—4—pyrimidiny1)—2—
pyridinyl)oxy)phenyl)—3—(trifluoromethyl)benzamide;

N- (3-methyl-4- ( (3- (2- (methylamino) -4-pyrimidinyl)-2-
pyridinyl)oxy)phenyl)—N'~(2—((2—(1—pyrrolidinyl)ethyl)oxy)—
5—(trifluoromethyl)phenyl)urea; |

N—(3—methyl—4—((3—(2—(mephylamino)-4—pyiimidinyl)—2—
pyridinyl)oxy)phenyl)—N'—(2-((4-methy1—1—piperazinyl)methyl)
-5- (trifluoromethyl)phenyl)urea;

N—(5—(1,1—diﬁethy1ethyl)—2—(methyloxy)phenyl)—N'—(3—
methyl—4—((3—(2—(methylamino)-4—pyrimidinyl)—2—pyridiny1)
oxy)phenyl)urea;

N—(5—chloro—2—((3—(dimethylamino)propyl)(methyl)amino)
phenyl)—N‘-(3—methy1—4—((3—(2—(methylamino)—4—pyrimidinyl)—
2-pyridinyl)oxy)phenyl)urea;

N—(5—cyclopropyl—2—((3—(dimethylamino)propyl)(methyl)
amino)phenyl)—2—fluoro—5—((3—(2-(methylamino)—4—pyrimidinyl)

—2—pyridiny1)oxy)benzamide;
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N—(3—methyl—4—((3—(2—(methylamino)—4—pyrimidinyl)—2—
pyridinyl)oxy)phenyl)—N'—(3—(1—methy1-4—piperidiny1)—5—
(trifluoromethyl)phenyl)urea;

N—(S—chloro—Z—(methyl((3R)-1—methyl—3—pyrrolidiny1)
amino)phenyl)—N'—(3—methyl—4—((3—(2—(methylamino)—4—
pyrimidinyl)—2—pyridinyl)oxy)phenyl)urea; and

N—(2,5—dimethy1phenyl)—N'—(3—methyl—4—((3—(2-
(methylamino)—4—pyrimidinyl)—2—pyridinyl)oxy)phenyl)urea.

Aurora Kinase HTRF Assays

AuroraA-TPX2-Homogeneous Time Resolved Fluorescent (HTRF)
Kinase Assay:

The AuroralA HTRF assay begins with Aurorah in the
presence of ATP phosphorylating the biotinylated peptide
PLK. The reaction incubates for about 120 min. Detection
reagents are added to quench the reaction. These agents stop
the reaction by diluting out the enzyme and chelating ﬁhe
metals due to the presence of EDTA. After addition, the
assay is incubated overnight to allow the detection reagents
to equilibrate.

The AuroraA HTRF assay comprises 1 uL of compound in
100% DMSO, 20 ulL of ATP and biotinylated PLK, and 20 pL of
AuroraA-TPX2 KD GST for a final volume of 41 uL. The final
concentration of PLK is about 1 pM. The final concentration
of ATP is about 1 pM (Km(app) = 1 pM+/-0.1) and the final
concentration of AuroraA is about 5 nM. Buffer conditions
are as follows: 60mM HEPES pH 7.5, 25mM NaCl, 10mM MgCl, 2mM
DTT, 0.05% BSA.

The assay is quenched and stopped with 160 uL of
detection reagent. Detection reagents are as follows:

Buffer made of 50mM Tris, pH 7.5, 100mM NaCl, 3mM EDTA,
0.05% BSA, 0.1% Tween20. Added to this buffer prior to
reading is Steptavidin allophycocyanin (SA-APC) at a final
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conc in the assay of 0.0005 mg/mL, and europilated anti-
phosphoPLK Ab (Eu-anti-PLK) at a final conc of 0.02 nM.

The assay plate is read in either a Discovery or a
RubyStar. The eu-anti-PLK is excited at 320 nm and emits at
615 nm to excite the SA-APC which in turn emits at 655 nm.
The ratio of SA-APC at 655 nm (excited due to close
proximity to the Eu-anti-PLK because of phosphorylation of
the peptide) to free Eu-anti-PLK at 615 nm will give
substrate phosphorylation.

The following exemplary compounds 211,223, 243, 271,
282, 299, 302, 339, 493, 529, 539, 542-554, 556-559, 563,
564, 566-568, 570, 573-574, 577, 606, 627, 659, 667-673,
675-679, 681, 682, 684-686, 688-689, 698-702, 703-708, 776-
785, 787-790, 792-794, 799, 800, 802-811, 815-818, 820, 823,
825-827, 834, 836—839, 841, 843, 844, 846, 851, 852, 859,
860, 862-864, 867, 869, 873-875, 878, 880-921, 923-1058,
1070-1112, 1114—1117, 1119, 1120-1136, 1153-1165, 1166-1168,
1172-1173, 1179, 1181-1183, and 1188-1193, exhibited
activity of better than 10 pM in the Aurora kinase A HTRF

assay.

AuroraB-Homogeneous Time Resolved Fluorescent (HTRF) Kinase

Assay:

The AuroraB HTRF assay begins with AuroraB in the
presence of ATP phosphorylating the biotinylated peptide
Histone H3. The reaction incubates for about 90 min. the
reaction is quentched by addition of detection reagents,
which stop the reaction by diluting out the enzyme and
chelating the metals due to the presence of EDTA. After
addition, the assay is incubated for about 60 min to allow
detection reagents to equilibrate.

The AuroraB HTRF assay comprises 1 uL of compound in
100% DMSO, 20 pL of ATP and biotinylated Histone H3, and
20 uL of AuroraB FL His for a final volume of 41 pL. The
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final concentration of Histone H3 is 0.1 pM. The final
concentration of ATP is 23 uM (Km(app) = 23 uM+/-2.6) and
the final concentration of AuroraB is 400 pM. Buffer
conditions are as follows: 50mM HEPES pH 7.5, 5mM NaCl,
0.5mM MgCl, 0.5mM MnCl, 2mM DTT, 0.05% BSA.

The assay is quenched and stopped with 160 pL of
detection reagent. Detection reagents are as follows:
Buffer made of 50mM Tris, pH 7.5, 100mM NaCl, 3mM EDTA,
0.05% BSA, 0.1% Tween20. Added to this buffer prior to
reading is Steptavidin allophycocyanin (SA-APC) at a final
conc in the assay of 0.001 mg/mL, and europilated anti-
phosphoHistoneH3 Ab (Eu-anti-HisH3) at a final conc of 0.064
nM.

The assay plate ig read in either a Discovery Or a
RubyStar. The eu-anti-HisH3 is excited at 320 nm and emits
at 615 nm to excite the SA-APC which in turn emits at
655 nm. The ratio of SA-APC at 655 nm (excited due to close
proximity to the Fu-anti-HisH3 because of phosphorylation of
the peptide) to free Eu-anti-HisH3 at 615 nm will give
substrate phosphorylation.

The following exemplary compounds 100, 107, 111, 116,
117, 139, 169, 172-174, 223, 229, 243, 282, 299, 302, 339
370, 493, 552, 556-559, 563, 564, 566-568, 570, 572-574,
577, 580, 581, 604, 606, 628, 659, 670, 678, 702, 706, 776,
778, 780-783, 789-793, 796, 798, 799, 802, 806, 810, 818,
837, 841, 888-890, 897, 898, 899, 903, 905, 907, 914, 917,
928, 930, 939, 943, 945, 948, 952, 953, 956, 961, 966-968,
970, 971, 973-975, 978, 979, 990-991, 994, 995, 997-1020,
1022-1058, 1070-1117, 1119-1151, 1159-1170, 1172-1173, 1179,
1181-1183, and 1188—1193, exhibited activity of better than
10 uM in the Aurora kinase B HTRF assay.
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Aurora Kinase Cell-based Assays

HeLa cell l-hour phospho-histone assay

The purpose of this assay is to test the inhibitory
effect of Aurora compounds with respect to phosphorylation
of Histone H3 in the cellular context. HelLa cells
(9x10%/well) are plated in black 96-well flat-bottom tissue
culture plates and incubated for 40 hours prior to compound
addition. Compounds are serially diluted in DMSO, followed
by dilution into MEM containing 10mM HEPES; 10ul/well of
diluted compounds are added to cells (0.5% DMSO final) .
Cells are incubated for 1 hour at 37 °C in 5% CO:. Cells are
then fixed with 3.7% formaldehyde for 10 minutes, washed
with wash buffer (1% goat serum and 0.1% Tween 20 in PBS),
then permeabilized with 0.5% Triton X in PBS for 15 minutes.
After washing with wash buffer, cells are incubated with '
primary antibody (Upstate #06-507 anti-phospho-histone (Ser
10) antibody (pHH3) for 1 hour at 10ug/ml. After 2 washes
with wash buffer, cells are incubated with secondary
antibody (Molecular Probes #A11034 goat anti-rabbit Alexa-
488 for 1 hour at lug/ml + Hoechst 33342 nuclear dye at
lug/ml (Molecular Probes). Cells are washed 2 times with

sh buffer, and buffer replaced with PBS. Plates are
scanned on the Cellomics Array Scan (6 fields, ~2000
cells/well) and % of cells that are pHH3 positive were
calculated using the Cellomics algorithm.

Flow cytometry-based mitotic synchronized Hela cell 1-hour
autophospho-Aurora A (thr-288) assay

The purpose of this assay is to measure Aurora A
threonine-288 autophosphorylation flux after 1 hour of
treatment with aurora inhibitor compounds in the cellular
context. HelLa cells are blocked with 0.lug/ml nocodazole
(Sigma-Aldrich) for 12 hours in p100 round tissue culture
plates (5%X10%/plate) and removed the semi-adherent mitotic
cells by pipetting. The cells are then added onto 96-well,
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0.2 ml PCR tube strips (3X10°/well). Compounds are serially
diluted in DMSO, followed by dilution into complete media.
Cells are incubated for 1 hour at 37 °C in 5% CO;, pelletted
and fixed in 1% formaldehyde for 15 minutes at room
temperature followed by fixed in 90% MEOH. The cells are
washed with 200ul wash/stain buffer (1x PBS supplemented
with 1% BSA) and 0.2 % Triton X-100. The cells are stained
in 30 ul wash/stain buffer using antibody cocktail
containing 2.5 ug/ml anti-total Aurora A (BD Bioscience) and
1:150 dilution anti-phospho-Aurora A threonine-288 (Cell
Signaling Technologies). Cells are then incubated for 2
hours at room temperature. The cells are washed twice with
200ul wash/stain buffer. 1lug/ml goat anti-rabbit alexa-647
(Molecular Probes) and iug/ml goat anti-mouse alexa-488
(Molecular Probes) are uéed to detect unconjugated primary
antibodies by incubating for 30 minutes at room temperature
in the dark. The cells are washed and resuspended in 200 ul
DNA counterstain containing 20mg/ml of propidium iodide (PI)
(BD Bioscience) and 2 ul/ml RNase (Roche) in PBS. The data
acquisition is obtained on a LSR II flow cytometer (BD
Bioscience) supported by a 96-well plate sipper (Cytek).
Double discrimination gating (FL-2 area vs. width)
determines single events. The G2M (+) and Aurora A -alexa-
488 (+) cells are gated, this population of double positive
gated cells are then plotted on a histogram measuring
phospho-Aurora A threonine-288-alexa647 signal intensity
flux (linear). The Aurora A inhibitors shift the histogram
from a phospho (+) gate to a phospho (-) gate in a dose
dependent manner. EC50s are determined using batching
exporting % phospho-Aurora A (+) values (11-point dose
curve) for each compound. DMSO controls are used for each
row on the 96-well plate. The EC50s are determined using

GraFit (Erithacus Software Limited).
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HeLa cell 24-hour DNA ploidy phenotype assay

The purpose of this assay is to test the effect of Aurora
compounds with respect to causing an increase in polyploidy
status in the cellular context. HeLa cells (1.2x10%/well)
are plated in black 96-well flat-bottom tissue culture
plates and incubated for 24 hours prior to compound
addition. Compounds are serially diluted in DMSO, followed
by dilution into MEM containing 10% FBS: 10ul/well of
diluted compounds are added to cells (0.5% DMSO final) .
Cells are incubated for 24 hrs at 37 °C in 5% CO;. Cells
are then fixed with 3.7% formaldehyde for 10 minutes, washed
with 1X PBS, then permeabilized with 0.5% Triton X in PBS
for 15 minutes. After washing cells with 1X PBS, cells are
incubated with Hoechst 33342 nuclear dye at 0.5ug/ml
(Molecular Probes) in 1X PBS. Cells are washed 1 time with
PBS, and then left in PBS. Plates are scanned on an
Cellomics ArrayScan (6 fields, ~2000 cells/well) and % df
cells that have a 4N and‘above 4N DNA content are calculated
using the a Cellomic algorithm.

¢-MET CELL-BASED AUTOPHOSPHORYLATION ASSAY

Human PC3 and mouse CT26 cells are available obtained
from ATCC. The cells were cultured in a growth medium
containing RPMI 1640, penicillin/streptomycin/glutamine (1X)
and 5% FBS. 2 x 10% cells in medium were plated per well in
a 96 well plate and incubated at 37 °C overnight. The cells
were serum-starved by‘replacing the growth media with basic
medium (DMEM low glucose + 0.1 BSA, 120 uL pér well) at 37
°Cc for 16 h. Compounds (either 1 mM and 0.2 mM) in 100%
DMSO were serially diluted (1:3) 3333 fold on a 96 well
plate, diluting 1:3 with DMSO from column 1 to 11 (columns 6
and 12 receive no compound). Compound samples (2.4 pL per
well) were diluted with basic medium (240 L) in a 96 well

plate. The cells were washed once with basic medium (GIBCO,
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DMEM 11885-076) then compound solution was added (100 ul) .
The cells were incubated at 37 °C for 1 h. A (2 mg/mDL)
solution of CHO-HGF (7.5 uL) was diluted with 30 mL basic
medium to provide a final concentration of 500 ng/mL. This
HGF-containing media (120 uL) was transferred to a 96 well
plate. Compounds (1.2 uL) was added to the HGF-containing
media and mixed well. The mixture of media/HGF/compound
(100 pL) was added to the cells (final HGF concentration -
250 ng/mL) then incubated at 37 °C for 10 min. A cell
lysate buffer (20 mL) was prepared containing 1% Triton X-
100, 50 mM Tris pH 8.0, 100 mM NaCl, Protease inhibitor
(Sigma, #P-8340) 200 pL, Roche Protease inhibitor (Complete,
# 1-697-498 ) 2 tablets, Phosphatase Inhibitor IT (Sigma,
#P-5726) 200 uL, and a sodium vanadate solution (containing
900 uL PBS, 100 uL 300 mM NavOs, 6 ul Hz0, (30% stock) and
stirred at RT for 15 min) (90 uL). The cells were washed
once with ice cold 1X PBS (GIBCO, #14190-136), then lysis

‘buffer (60 uL) was added and the cells were incubated on ice

for 20 min.

The IGEN assay was performed as follows: Dynabeads M-
280 streptavidin beads were pre-incubated with biotinylated
anti-human HGFR (240 ulL anti-human-HGFR (R&D System, BAF527
or BAF328) @ 100 ug/mL + 360 ulL Beads (IGEN #10029 + 5.4 uL

‘buffer — PBS/1% BSA/0.1% Tween20) by rotating for 30 min at

RT. Antibody beads (25 ul) were transferred to a 96 well
plate. Cell lysate solution (25 pL) was transferred added
and the plate was shaken at RT for 1 h. Anti-
phosphotyrosine 4G10 (Upstate 05-321) (19.7 uL antibody + 6
ml 1X PBS) (12.5 uL) was added to each well, then incubated
for 1 h at RT. Anti-mouse IgG ORI-Tag (ORIGEN #110087) (24
pL Antibody + 6 mL buffer) (12.5 uL) was added to each well,
then incubated at RT for 30 min. 1X PBS (175 uL) was added
to each well and the electrochemiluminescence was read by an

IGEN M8. Raw data was analyzed using a 4-parameter fit
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equation in XLFit. ICsp values are then determined using
Grafit software.

The following exemplary compounds exhibited activity
of better than 25 uM in the c-Met cell-based
autophosphorylation assay:

N-(3—chlorophenyl)—4—methy1—3—((3—(4—pyrimidinyl)—2—
pyridinyl)amino)benzamide;

N—(lH—indazol—S—yl)—4—methyl—3—((3—(4—pyrimidiny1)—2—
pyridinyl)amino)benzamide N- (1H-indazol-6-yl)-4-methyl-3-
((3—(4—pyrimidinyl)—2—pyridinyl)amino)benzamide;

N—(3—(ethyloxy)pheny1)—4—methyl—3—((3-(4—pyrimidinyl)—
2-pyridinyl)amino)benzamide;

N—(3—methyl—4—((3—(4—pyrimidinyl)—2—pyridinyl)oxy)
phenyl)—3—(trifluoromethyl)benzamide;

N—(3—methyl—4—((3—(4—pyrimidinyl)—2—pyridinyl)oxy)
phenyl)—N'—(3—(trifluoromethyl)pheﬁyl)urea;

N—(3—methy1—4—((3—(4—pyrimidiny1)—2—pyridinyl)oxy)
phenyl)benzenesul fonamide;

N—(2—fluoro—4—((3—(4—pyrimidinyl)—2—pyridinyl)oxy)
phenyl)—N'—(3—(trifluoromethyl)phenyl)urea;

N—(4—((3—(4-pyrimidiny1)hz—pyridinyl)oxy)phenyl)—N'—
(3- (trifluoromethyl)phenyl)urea;

N—(3,5~dichloro—4—((3—(4—pyrimidinyl)—2-pyridinyl)oxy)
phenyl)—N'—(3—(trifluoromethyl)phenyl)urea;

N-(8—((3-(4—pyrimidiny1)—2—pyridiny1)oxy)—5—
quinolinyl)—N'—(3—(trifluoromethyl)phenyl)urea;

N—(3—methyl—4—((3—(2—(methylamino)—4—pyrimidinyl)—2—
pyridinyl)oxy)phenyl)—N'—phenylurea;

~ phenyl 3—methyl—4—((3—(2—(methylamino)—4—pyrimidinyl)—
2-pyridinyl) oxy)phenylcarbamate; '

N—(3—methyl—4—((3-(2—(methylamino)—4—pyrimidinyl)—2—
pyridinyl)oxy)phenyl)benzamide;

N—cyclohexyl—N'—(3—methyl—4—((3—(2—(methy1amino)—4—
pyrimidinyl)—2—pyridinyl)oxy)phenyl)urea; and

PCT/US2005/016346
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N—cyclopentyl—N'—(3—methyl—4—((3—(2~(methy1amino)—4—

pyrimidinyl)—2—pyridinyl)oxy)phenyl)urea.
HUVEC Proliferation Assay

Human Umbilical Vein Endothelial cells are purchased
from Clonetics, Inc., as cryopreserved cells harvested from
a pool of donors. These cells, at passage 1, are thawed and
expanded in EBM-2 complete medium, until passage 2 or 3.

The cells are trypsinized, washed in DMEM + 10% EBS +
antibiotics, and spun at 1000 rpm for 10 min. Prior to
centrifugation of the cells, a small amount is collected for
a cell count. After centrifugation, the medium is
discarded, and the cells are resuspended in the appropriate
volume of DMEM + 10% FBS + antibiotics to achieve a
concentration of 3x10° cells/mL. Another cell count is
performed to confirm the cell concentration. The cells are
diluted to 3x10* cells/mL in DMEM + 10% FBS + antibiotics,
‘and 100 pL of cells are added to a 96-well plate. The cells
are incubated at 37 °C for 22 h.

Prior to the completion of the incubation period,
compound dilutions are prepared. Five-point, five-fold
serial dilutions are prepared in DMSO, at concentrations
400-fold greater than the final concentrations desired. 2.5
uL of each compound dilution are diluted further in a total
of 1 mIL DMEM + 10% FBS + antibiotics (400x dilution) .

Medium containing 0.25% DMSO is also prepared for the 0 uM
compound sample. At the 22 h timepoint, the medium is
removed from the cells, and 100 uL of each compound dilution
is added. The cells are incubated at 37 °C for 2-3 h.

During the compound pre-incubation period, the growth
factors are diluted to the appropriate concentrations.
Solutions of DMEM + 10% FBS + antibiotics, containing either
VEGF or bFGF at the following concentrations: 50, 10, 2,
0.4, 0.08, and 0 ng/mlL are prepared. For the compound-
treated cells, solutions of VEGF at 550 ng/mL or bFGF at 220
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ng/mL for 50 ng/mL or 20 ng/mL final concentrations,
respectively, are prepared since 10 uL of each will be added
to the cells (110 uL final volume). At the appropriate time
after adding the compounds, the growth factors are added.
VEGF is added to one set of plates, while DFGF is added to
another set of plates. For the growth factor control
curves, the media on wells B4-G6 of plates 1 and 2 are
replaced with media containing VEGF or DbFGF at the varying
concentrations (50 - 0 ng/mL). The cells are incubated at
37 °C for an additional 72 h.

At the completion of the 72 h incubation period, the
medium is removed, and the cells are washed twice with PBS.
After the second wash with PBS, the plates are tapped gently
to remove excess PBS, and the cells are placed at -70 °C fqr
at least 30 min. The cells are thawed and analyzed using
the CyQuant‘fluorescent dye (Molecular Probes c-7026),
following the manufacturer’s recommendations. The plates
are read on a Victor/Wallac 1420 workstation at 485 nm/530
nm (excitation/emission). Raw data ig collected and
analyzed using a 4-parameter fit equation in XLFit. ICsp

values are then determined.

INDICATIONS
Accordingly, compounds of the invention are useful

for, but not limited to, the prevention or treatment of
angiogenesis related diseases. The compounds of the
invention have kinase modulatory activity in general, and

kinase inhibitory activity in particular. In one embodiment

~of the invention, there is provided a method of modulating a

protein kinase enzyme in a subject, the method comprising
administering to the subject an effective dosage amount of a
compound of a compound of Formulas I - TII. In another
embodiment, the kinase enzyme is c-Met, b-Raf, Aurora

kinase, KDR, Lck or tie2.
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Various of the compounds of the invention have
selective inhibitory activity for specific kinase receptor
enzymes, including Tie-2, Lck, VEGFR/KDR and Aurora kinase.
Accordingly, the compounds of the invention would be useful
in therapy as antineoplasia agents or to minimize
deleterious effects of Tie-2, Lck, VEGF and/or Aurora
kinase. ‘

Compounds of the invention would be useful for the
treatment of neoplasia including cancer and metastasis,
including, but not limited to: carcinoma such as cancer of
the bladder, breast, colon, kidney, liver, lung (including
small cell lung cancer), esophagus, gall-bladder, ovary,
pancreas, stomach, cervix, thyroid, prostate, and skin
(including squamous cell carcinoma); hematopoietic tumors of
lymphoid lineage . (including leukemia, acute lymphocitic
leukemia, acute 1Ymphoblastic leukemia, B-cell lymphoma, T-
cell-lymphoma, Hodgkin's lymphoma, non-Hodgkin's lymphoma,
hairy cell lymphoma and Burkett's lymphoma);”hematopoietic
tumors of myeloid lineage (including acute and chronié
myelogenous leukemias, myelodysplastic syndrome and
promyelocytic leukemia); tumors of mesenchymal origin
(including fibrosarcoma and rhabdomyosarcoma, and other
sarcomas, e.g. soft tissue and bone); tumors of the central
and peripheral nervous system (including astrocytoma,
neuroblastoma, glioma and schwannomas) ; and other tumors
(including melanoma, seminoma, teratocarcinoma,
osteosarcoma, xenoderoma pigmentosum, keratoctanthoma,
thyroid follicular cancer and Kaposi's'sarcoma). The
compounds are useful for the treatment of neoplasia selected
from lung cancer, colon cancer and breast cancer.

The compounds would also be useful for treatment of
ophthalmological conditions such as corneal graft rejection,
ocular neovascularization, retinal neovascularization

including neovascularization following injury or infection,
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diabetic retinopathy, retrolental fibroplasia and
neovascular glaucoma; retinal ischemia; vitreous hemorrhage;
ulcerative diseases such as gastric ulcer; pathological, but
non-malignant, conditions such as hemangiomas, including
infantile hemaginomas, angiofibroma of the nasopharynx and
avascular necrosis of bone; and disorders of the female
reproductive system such as endometriosis. The compounds
are also useful for the treatment of edema, and conditions
of vascular hyperpermeability.

Based on the ability to modulate kinases impacting
angiogenesis, the compounds of the invention are also useful
in treatment and therapy of proliferative diseases.
Particularly, these compounds can be used for the treatment
of an inflammatory rheumatoid or rheumatic disease,
especially of manifestatipns at the locomotor apparatus,
such as various inflammatory fheumatoid diseases, especially
chronic polyarthritis including rheumatoid arthritis,
juvenile arthritis or psoriasis arthropathy; paraneoplastic
syndrome or tumor-induced inflammatory digeases, turbid
effusions, collagenosis, such as systemic Lupus
erythematosus, poly-myositis, dermato-myositis, systemic
sclerodermia or mixed collagenosis; ﬁostinfectious arthritis
(where no living pathogenic organism can be found at or in
the affected part of the body), seronegative
spondylarthritis, such as spondylitis ankylosans;
vasculitis, sarcoidosis, or arthrosis; or further any.
combinations thereof. An example of an inflammation related
disorder is (a) synovial inflammation, for example,
synovitis, including any of the particular forms of
synovitis, in particular bursal synovitis and purulent
synovitis, as far as it is not crystal-induced. Such
synovial inflammation may for example, be consequential to
or assoclated with disease, e.g. arthritis, e.g.

osteoarthritis, rheumatoid arthritis or arthritis deformans.
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The present invention is further applicable to the systemic
treatment of inflammation, e.g. inflammatory diseases or
conditions, of the joints or locomotor apparatus in the
region of the tendon insertions and tendon sheaths. Such
inflammation may be, for exaﬁple, consequential to or
associated with disease or further (in a broader sense of
the invention) with surgical intervention, including, in
particular conditions such as insertion endopathy,
myofasciale syndrome and tendomyosis. The present invention
is further applicable to the treatment of inflammation, e.g.
inflammatory disease or condition, of connective tissues
including dermatomyositis and myositis.

The compounds of the invention can also be used as
active agents against such disease states as arthritis,
atherosclerosis, psoriasis, hemangiomas, myocardial
angiogenesis, coronary and cerebral collaterals, ischemic
limb angiogenesis, wound healing, peptic ulcer Helicobacter
related diseases, fractures, cat scratch fever, rubeosis,
neovascular‘glaucoma and retinopathies such as those
associated with diabetic retinopathy or macular
degeneration. In addition, some of these compounds can be
used as active agents against solid tumors, malignant
ascites, hematopoietic cancers and hyperproliferative
disorders such as thyroid hyperplasia (especially Grave's
disease), and cysts (such as hypervascularity of ovarian
stroma, characteristic of polycystic ovarian syndrome
(Stein- Leventhal syndrome)) since such diseases require a
proliferation of blood vessel cells for growth and/or
metastasis.

The compounds of the invention can also be used as
active agents against burns, chronic lung disease, stroke,
polyps, anaphylaxis, chronic and allergic inflammation,
ovarian hyperstimulation syndrome, brain tumor-associated

cerebral edema, high-altitude, trauma or hypoxia induced
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cerebral or pulmonary edema, ocular and macular edema,
ascites, and other diseases where vascular
hyperpermeability, effusions, exudates, protein
extravasation, or edema is a manifestation of the disease.
The compounds will also be useful in treating disorders in
which protein extravasation leads to the deposition of
fibrin and extracellular matrix, promoting stromal
proliferation (e.g. fibrosis, cirrhosis and carpal tunnel
syndrome) .

The compounds of the invention are also useful in the
treatment of ulcers including bacterial, fungal, Mooren
ulcers and ulcerative colitis.

The compounds of the invention are also useful in the
treatment of conditions wherein undesired angiogenesis,
edema, or stromal deposition occurs in viral infections such
as Herpes simplex, Herpes Zoster, AIDS, Kaposi's sarcoma,l
protozoan infections and toxoplasmosis, following trauma,
radiation, stroke, endometriosis, ovarian hyperstimulation
syndrome, systemic lupus, sarcoidosis, synovitis, .Crohn's
disease, sickle cell anemia, Lyme disease, pemphigoid, -
Paget's disease, hyperviscosity syndrome, Osler-Weber-Rendu
disease, chronic inflammation, ‘chronic occlusive pulmonary
disease, asthma, and inflammatory rheumatoid or rheumatic
disease. The compounds are also useful in the reduction of
sub-cutaneous fat and fbr the treatment of obesity.

The compounds of the invention are also useful in the
treatment of ocular conditions such as ocular and macular
edema, ocular neovascular disease, scleritis, radial
keratotomy, uveitis, vitritis, myopia, optic pits, chronic
retinal detachment, post-laser complications, glaucoma,
conjunctivitis, Stargardt's disease and Eales disease in
addition to retinopathy and macular degeneration.

The compounds of the invention are also useful in the

treatment of cardiovascular conditions such as
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atherosclerosis, restenosis, arteriosclerosis, vascular
occlusion and carotid obstructive disease.

The compounds of the invention are also useful in the
treatment of cancer related indications such as solid
tumors, sarcomas (especially Ewing's sarcoma and
osteosarcoma), retinoblastoma, rhabdomyosarcomas,
neuroblastoma, hematopoietic malignancies, including
leukemia and lymphoma, tumor- induced pleural or pericardial
effusions, and malignant ascites.

The compounds of the invention are also useful in the
treatment of diabetic conditions such as diabetic
retinopathy and microangiopathy.

The compounds of the invention may also act as
inhibitors of other protein kinases, e.g. src, fgf, c-Met,
ron, ckit and ret, and thus be effective in the treatment of
diseases associated with other protein kinases.

Besides being useful for human treatment, these
compounds are useful for_vetérinary treatment of companion
animals, exotic animals and farm animals, including mammals,
rodents, and the like. For example, animals including
horses, dogs, and cats may be treated with compounds
provided by the invention.

FORMULATIONS

Also embraced within this invention is a class of
pharmaceutical compositions comprising the active compounds
of Formulas I - III in association with one or more non-
toxic, pharmaceutically-acceptable carriers and/or diluents
and/or adjuvants (collectively referred to herein as
vcarrier" materials) and, if desired, other active
ingredients. The pharmaceutically active compounds of this
invention can be processed in accordance with conventional
methods of pharmacy to produce medicinal agents for
administration to patients, including humans and other

mammals.
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The compounds of the present invention may be
administered to a subject by any suitable route, preferably
in the form of a pharmaceutical composition, adapted to such
a route, and in a dose effective for the treatment intended.
The compounds and compositions of the present invention may,
for example, be administered orally, mucosally, topically,
rectally, pulmonarily such as by inhalation spray, OY
parentally including intravascularly, intravenously,
intraperitoneally, subcutaneously, intramuscularly
intrasternally and infusion techniques, in dosage unit
formulations containing conventional pharmaceutically
acceptable carriers, adjuvants, and vehicles.

For oral administration, the pharmaceutical
composition may be in the form of, for example, a tablet,
capsule, suspension or ligquid. The pharmaceutical
compositioh is preferably made in the form of a dosage unit
containing a particular amount of the active ingredient.
Examples of such dosage units are tablets or capsules. For
example, these may contain an amount of actlve 1ngred1ent
from about 1 to 2000 mg, and typically from about 1 to 500
mg. A suitable daily dose for a human or other mammal may
vary widely depending on the condition of the patient and
other factors, but, once again, can be determined using
routine methods and practices.

The amount of compounds which are administered and the
dosage regimen for treating a disease condition with the
compounds and/or compositions of this invention depends on a
variety of factors, including the age, weight, sex and
medical condition of the subject, the type of disease, the
severity of the disease, the route and frequency of
administration, and the particular compound employed. Thus,
the dosage regimen may vary widely, but can be determined
routinely using standard methods. A daily dose of about

0.01 to 500 mg/kg, advantageously between about 0.01 and
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about 50 mg/kg, and more advantageously about 0.01 and about
30 mg/kg body weight may be appropriate. The daily dose can
be administered in one to four doses per day.

For therapeutic purposes, the active compounds of this
invention are ordinarily combined with one or more adjuvants
or “excipients” appropriate to the indicated route of
administration. If administered on a per dose basis, the
compounds may be admixed with lactose, sucrose, starch
powder, cellulose esters of alkanoic acids, cellulose alkyl
esters, talc, stearic acid, magnesium stearate, magnesium
oxide, sodium and calcium salts of phosphoric and sulfuric
acids, gelatin, acacia gum, sodium alginate,
polyvinylpyrrolidone, and/or polyvinyl alcohol, to form the
final formulation. For example, the active compound(s) and
excipient (s) may be tableted or encapsulated by known and
accepted methods for convenient administration. Examples of
suitable formulations include, without limitation, pills,
tablets, soft and hard-shell gel capsules, troches, orally-
dissolvable forms and delayed or controlled-release
formulations thereof. Particularly, capsule or tablet
formulations may contain one or more controlled-release
agents, such as hydroxypropylmethyl cellulose, as a
dispersion with the active compound(s) .

Tn the case of psoriasis and other skin conditions, it
may be preferable to apply a topical preparation of
compounds of this invention to the affected area two to four
times a day.

Formulations suitable for topical administration
include liquid or semi-ligquid preparations suitable for
penetration through the skin (e.g., liniments, lotions,
ointments, creams, pastes, suspensions and the like) and
drops suitable for administration to the eye, ear, oOr nose.
A suitable topical dose of active ingredient of a compound

of the invention is 0.1 mg to 150 mg administered one to
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four, preferably one or two times daily. For topical
administration, the active ingredient may comprise from
0.001% to 10% w/w, e.g., from 1% to 2% by weight of the
formulation, although it may comprise as much as 10% w/w,
but preferably not more than 5% w/w, and more preferably
from 0.1% to 1% of the formulation.

When formulated in an ointment, the active ingredients
may be employed with either paraffinic or a watef—miscible
ointment base. Alternatively, the active ingredients may be
formulated in a cream with an oil-in-water cream base. If
desired, the aqueous phase of the cream base may include,
for example at least 30% w/w of a polyhydric alcohol such as
propylene glycol, butane-1,3-diol, mannitol, sorbitol,
glycerol, polyethylene glycol and mixtures thereof. The
topical formulation may desirably include a compound, which
enhances absorption or penetration of the active ingredient
through the skin or other affected areas. Examples of such
dermal penetration enhancers include DMSO and related
analogs.

The compounds of this invention can also be
administered by transdermal device. Preferably transdermal
administration will be accomplished using a patch either of
the reservoir and porous membrane type or of a solid matrix
variety. In either case, the active agent is delivered
continuously from the reservoir or microcapsules through a
membrane into the active agent permeable adhesive, which is
in contact with the skin or mucosa of the recipient. If the
active égent is absorbed through the skin, a controlled and
predetermined flow of the active agent is administered to
the recipient. In the case of microcapsules, the
encapsulating agent may also function as the membrane.

The oily phase of the emulsions of this invention may
be constituted from known ingredients in a known manner.

While the phase may comprise merely an emulsifier, it may
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