
SUBSTITUTED AMIDE DERIVATIVES AS PROTEIN KINASE
INHIBITORS FIELD OF THE INVENTION This invention is in
the field of pharmaceutical agents and specifically
relates to compounds, compositions, uses and methods
for treating cancer. BACKGROUND OF THE INVENTION
Protein kinases represent a large family of proteins,
which play a central role in the regulation of a wide
variety of cellular processes, maintaining control
over cellular function. A partial list of such kinases
includes abl, Akt, bcr-abl, BIk, Brk, Btk, c-kit,
c-Met, c-src, c-fins, CDKl , CDK2, CDK3, CDK4, CDK5,
CDK6, CDK7, CDK8, CDK9, CDKl 0, cRafl , CSF1R, CSK,
EGFR, ErbB2, ErbB3, ErbB4, Erk, Fak, fes, FGFRl,
FGFR2, FGFR3, FGFR4, FGFR5, Fgr, flt-1, Fps, Frk, Fyn,
Hck, IGF-IR, INS-R, Jak, KDR, Lck, Lyn, MEK, r38,
PDGFR, PIK, PKC, PYK2, ros, tie, tie2, TRK, Yes, and
Zap70. Inhibition of such kinases has become an
important therapeutic target. Certain diseases are
known to be associated with deregulated angiogenesis,
for example ocular neovascularisation, such as
retinopathies (including diabetic retinopathy),
age-related macular degeneration, psoriasis,
hemangioblastoma, hemangioma, arteriosclerosis,
inflammatory disease, such as a rheumatoid or
rheumatic inflammatory disease, especially arthritis
(including rheumatoid arthritis), or other chronic
inflammatory disorders, such as chronic asthma,
arterial or post-transplantational atherosclerosis,
endometriosis, and neoplastic diseases, for example
so-called solid tumors and liquid tumors (such as
leukemias). At the center of the network regulating
the growth and differentiation of the vascular system
and its components, both during embryonic development
and normal growth, and in a wide number of
pathological anomalies and diseases, lies the
angiogenic factor known as 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 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 secretethem and in their
heparin-binding capacity m aaaiuun, m c cue u u
family, such as "Placenta Growth Factor"(PlGF) and
VEGF-C. VEGF receptors (VEGFR) are transmembranous
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)5and VEGFR-3. A large number of human tumors,
especially gliomas and carcinomas, express high levels
of VEGF and its receptors. This has led to the
hypothesis 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,
accelerates 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 is 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. Angiogenesis is regarded as an
absolute prerequisite for tumors, which grow beyond a
diameter of about 1-2 mm; up to this limit, 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 avascular 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
rumors; and 3) Inhibition of endothelial cell
proliferation, thus avoiding the paracrine
growth-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). VEGF's are unique in
that they are the only 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,
VEGFmediated hyperpermeability can significantly
contribute to disorders with these etiologic features.
As such, regulators of angiogenesis have become an
important therapeutic target. The hepatocyte growth
factor receptor ("c-Met") is a unique receptor
tyrosine kinase shown to be overexpressed in a variety
of malignancies. c-Met typically comprises, in its
native 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
cmet (Hepatocyte Growth Factor- Scatter Factor
(HGF-SF) and the c-Met Receptor, Goldberg and Rosen,
eds., Birkhauser Verlag-Basel, 67-79 (1993). The
biological effect of HGF/SF may depend in part on the
target cell. HGF induces a spectrum of biological
activities 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 vascular
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, 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
and/or c-Met have been observed in liver, breast,
pancreas, lung, kidney, bladder, ovary, brain,
prostate, gallbladder and myeloma tumors in addition
to manyothers. The role of HGF/c-Met in metastasis has
been investigated in mice using cell lines transformed
with HGF/c-Met (J. MoI. Med., 74:505-513 (1996)).
Overexpression 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,
66:697-71 1 (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
angiogenesis 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).
Angiogenesis, the process of sprouting new blood
vessels from existing vasculature and arteriogenesis,
the remodeling of small vessels into larger conduit
vessels are both physiologically important aspects of
vascular growth in adult tissues. These processes of
vascular growth are required for beneficial processes
such as tissue repair, wound healing, recovery from
tissue ischemia and menstrual cycling. They are also
required for the development of pathological
conditions such as the growth of neoplasias, diabetic
retinopathy, rheumatoid arthritis, psoriasis, certain
forms of macular degeneration, and certain
inflammatory pathologies. The inhibition of vascular
growth in these contexts 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 ischemiainduced 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. Certain diseases are known to
be associated with deregulated angiogenesis, for
example ocular neovascularization, such as
retinopathies (including diabetic retinopathy),
age-related macular degeneration, psoriasis,
hemangioblastoma, hemangioma, arteriosclerosis,
inflammatory disease, such as a rheumatoid or
rheumatic inflammatory disease, especially arthritis
(including rheumatoid arthritis), or other chronic
inflammatory disorders, such as chronic asthma,
arterial or posttransplantational atherosclerosis,
endometriosis, and neoplastic diseases, for example
so-calledsolid tumors and liquid tumors (such as
leukemias). Treatment of malaria and related viral
diseases may also be mediated by HGF and cMet.
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 (Gohda et al., supra) and in the plasma
(Hepatol., 13:734-750 (1991)) or serum (J. Biochem.,
109:8-13 (1991)) of animals 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
protooncogene have been postulated to play a role in
microglial reactions to CNS injuries (Oncogene,
8:219-222 (1993)). Metastatic SCC cells overexpress
c-Met and have enhanced tumoregenesis and metastasis
in vivo [G. Gong et al., Oncogene, 23:6199-6208
(2004)]. C-Met is required for tumor cell survival [N.
Shinomiya et al., Cancer Research, 64:7962-7970
(2004)]. For a general review see C. Birchmeier et
al., Nature Reviews/Molecular Biology 4:915-925
(2003). In 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. Compounds of the
current invention have not been previously described
as inhibitors of angiogenesis such as for the
treatment of cancer. Kirin Japanese patent application
JPl 1158149, published 28 November 1997, describes
substituted phenyl compounds. Kirin publication WO
00/43366 describes substituted phenyl compounds. Kirin
publication WO 03/000660 describes substituted phenyl
compounds. Substituted quinolines are described in US
Patent No. 6,143,764. WO 02/32872 describes
substituted quinolines. Patent Application WO 00/47212
describes substituted quinazoline derivatives. Patent
Application WO 98/37079 describes substituted
N-heterocyclic compounds. Kubo et al, Biorg. Med.
Chem., 11:51 17-33 (2003) describes phenoxyquinoline
derivatives. Patent Application WO 04/46133, published
3 June 2004, describes aminoheterocycles for treating
pain. Patent Application WO 03/004472, published 16
January 2003, describes pyrazine-2-carboxamides.
JP63145272, published 17 June 1988, describes 4,5-
dihydro-6-(4-substituted phenyl)-3(2H)-pyridazinones.
Kamel, et al., Egyptian J . of Pharm.Sci., 38:61-69
(1997) describes 4-substituted phenoxyquinolines.
Patent Application WO 04/18430, published 4 March
2004, describes quinoline derivatives. Patent
Application WO 02/32872, published 25 April 2002,
describes urea derivatives. Patent Application WO
04/37784, published 6 May 2004, describes substituted
pyrrolidones. Patent Application WO 00/50405 published
31 August 2000, describes quinoline-6-carboxamides.
Patent Application WO 04/083235, published 30
September 2004, describes azaheterocyclyl aromatic
compounds. Compounds of the current invention have not
been described as inhibitors of c-Met such as for the
treatment of cancer. DESCRIPTION OF THE INVENTION A
class of compounds useful in treating cancer and
angiogenesis is defined by Formula I R-X-W-Y-R1 I
enantiomers, diastereomers, salts solvates,
andN-oxides thereof wherein Ris T is selected from
phenyl, 5-6-membered heteroaryl, or 5-6 membered
heterocyclyl; Z is selected from N or CR7; Z1 is
selected from N or CR7; W is a substituted or
unsubstituted phenyl, a substituted or unsubstituted
benzomorpholinyl, a substituted or unsubstituted
6-membered nitrogen containing heteroaryl; a
substituted or unsubstituted c3-7cycloalkyl, c alky
and C - alkynyl; X is selected from O S, S(O), SO2,NR2
and CR3R4; Y is selected from -NR aC(O)-(CR 3R4)p-,
-NR aC(=S)-(CR3R4)p-, -NR a-(CR3R4)p-, -NR a-
(CR3R4)pC(=O)-, -NR a-(CR3R4)pC(=S)-, -NR aS(O) r ,
-NR aS(=O>(CR 3R4)p-, -C(=O)NRa-(CR3R4)p-, and
-NRa-(CR3R4)p-S(=O)r , and where W is benzomorpholinyl
Y may further include -C(O); Ra is selected from H,
alkyl, heterocyclyl, aryl, arylalkyl,
heterocyclylalkyl, cycloalkyl, cycloalkylalkyl,
alkenyl and alkynyl; wherein Ra is optionally
substituted; R1 is a partially unsaturated or
saturated ring selected fromwherein J is N or CR4a; J2
is O or CR4aR4a; Q is a 1-5 membered saturated or
partially unsaturated alkly chain, or a 2-5 membered
saturated or partially unsaturated heteroalkyl chain;
R1 is optionally fused with an optionally substituted
phenyl or an optionally substituted 5-6 membered
heterocyclyl ring; wherein R1 is optionally
substituted with one or more substituents
independently selected from H, halo, hydroxyl,
R5aRaN-, R5aRaN-C1-6 alkyl, R5(S=O)-C1-6 alky,
NR5R5a-(C=O)-C1-6 alky, optionally substituted alkyl,
alkenyl hydroxyalkyl, C1-6 alkoxy-Ci-6 alkyl,
alkenylalkyl, C1-6 alkylthio-C1-3 alkyl, -C1-6
alkyl-NRa-C(=O)-OR5, -C1-3 alkyl-NRa-(C=O)-R5, -C1-3
alkyl-C(=O)- C1-3 alkyl, aminoalkyl,
hydroxy-substituted aminoalkyl, hydroxy-substituted
haloalkyl, (heterocyclo)hydroxyalkyl, haloC 1-6-alkyl,
azidoalkyl, optionally substituted aryl-C1-6 alkyl,
optionally substituted 5-6-membered heterocyclyl-C 1-6
alkyl, optionally substituted C1-6-alkyl, optionally
substituted C3-7 cycloalkyl, optionally substituted
5-6 membered heterocyclyl, optionally substituted 5-10
membered heteroaryl, optionally, optionally
substituted C3-6 cycloalkyl, substituted
heteroarylalkyl, optionally substituted arylalkyl, and
optionally substituted C6- aryl; R is selected from H,
alkyl, haloalkyl, aryl, heterocyclyl, arylalkyl,
heterocyclylalkyl, cycloalkyl, cycloalkylalkyl,
alkenyl, alkynyl and R5-carbonyl; R3 and R4 are each
independently selected from H, alkyl, aryl,
heterocyclyl, arylalkyl, heterocyclylalkyl, haloalkyl,
cycloalkyl, cycloalkylalkyl, R6 and alkyl substituted
with R6; alternatively R3 and R4, together with the
carbon atom they are attached to, form an 



optionally substituted 3-6 membered ring; R3a is
absent or is selected from H, alkyl, aryl,
heterocyclyl, arylalkyl, heterocyclylalkyl,
cycloalkyl, cycloalkylalkyl, R6 and alkyl substituted
with R6;R4a is absent or is selected from H, halo,
-OR5 -NR aR5, alkyl, aryl, heterocyclyl, arylalkyl,
heterocyclylalkyl, cycloalkyl, cycloalkylalkyl, R6 and
alkyl substituted with R6; R5 is independently
selected at each occurrence from H, alkyl, haloalkyl,
hydroxyalkyl, alkoxyalkyl, alkylaminoalkyl,
alkylthioalkyl, arylalkyl, heterocyclylalkyl,
cycloalkylalkyl, aryl, heterocyclyl, alkenyl, alkynyl
and cycloalkyl; R5a is independently selected at each
occurrence from H, alkyl, haloalkyl, arylalkyl
aminoalkyl, heterocyclylalkyl, cycloalkylalkyl, aryl,
heterocyclyl, alkenyl, alkynyl and cycloalkyl; or when
R5 and Ra, or R5aand Ra is bonded to the same nitrogen
atom, Ra and R5, or Ra and R5a may independently
optionally combine to form a heterocyclo ring. R6 is
selected from cyano, -OR2, -SR2, halo, -SO2R2,
-C(=O)R2, -SO2NR2R5, -NR5C(=O)OR2, - NR5C(=O)NR5R2,
-NR5C(=O)R2, -CO2R2, -C(=O)NR2R5 and -NR 2R5; R7 is
selected from H, halo, cyano, -C(=O)NRaR5 and alkyl;
R8 is one or more substituents independently selected
at each occurrence from H, cyano, hydroxyl, halo,
optionally substituted heterocyclyl, -C(=O)NRaR5,
-0C(=0)NR aR5, - NRaC(=O)OR5, -NRaC(=0)-R 5,
R5R1N-O2S-, R5O2S-, R5O2SR N-, R5R N-, alkyl,
aminoalkyl, alkylaminoalkyl, alkoxyalkyl, phenylalkyl,
heterocyclylalkyl, alkoxy, haloalkoxy,
alkylaminoalkoxy, arylalkoxy, heterocyclylalkoxy,
cycloalkylalkoxy, heterocyclyl(hydroxyalkoxy),
cycloalkyl(hydroxyalkoxy), aryl(hydroxyalkoxy),
alkoxyalkoxy, aryloxyalkoxy, heterocyclyloxyalkoxy,
cycloalkyloxyalkoxy, aryloxy, heterocyclyloxy,
cycloalkyloxy; aryl and heteroaryl, alternatively
where R comprises an NRaR5 moiety Ra and R5, together
with the nitrogen atom they are attached to, may
optionally form a substituted or unsubstituted 4-6
membered ring; R8* is one or more substituents
independently selected at each occurrence from H,
cyano, hydroxyl, halo, optionally substituted
heterocyclyl, -NRaC(=0)NR aR5' NRaC(=NRb)-NR5,
NRaC(=S)NRaR5, -OC(=O)NRaR5, -NRaC(=O)OR5, -NRaC(=0)-R
5, R5R N-O2S-, R5O2S-, R5O2SR N-, R5RaN-, alkyl,
aminoalkyl, alkylaminoalkyl, alkoxyalkyl, phenylalkyl,
heterocyclylalkyl, alkoxy, haloalkoxy,
alkylaminoalkoxy, arylalkoxy, heterocyclylalkoxy,
cycloalkylalkoxy, heterocyclyl(hydroxyalkoxy),
cycloalkyl(hydroxyalkoxy), aryl(hydroxyalkoxy),
alkoxyalkoxy, aryloxyalkoxy, heterocyclyloxyalkoxy,
cycloalkyloxyalkoxy, aryloxy, heterocyclyloxy, and
cycloalkyloxy; alternatively where R8a comprises an
NRaR5 moiety Ra and R5, together with the nitrogen
atom they are attached to, may optionally form a
substituted or unsubstituted 4-6 membered ring;p is O,
1, 2, or 3; and t is 0, 1 or 2; wherein each alkyl,
aryl, heteroaryl, cycloalkyl, alkenyl, alkynyl,
heterocyclyl, and alkoxy moiety of any R, R1, R2, R3,
R4 R5, R7, R8, R8*, and Ra is optionally independently
substituted with one or more groups independently
selected at each occurrence from halo, oxo, -NRaR5,
-OR5a, -CO2R5 -C(=O)R5, (d-C^alkylamino, -NH-N=NH,
(Ci-Ctalkyl, (Ci-C6)alkynyl, (C3-C6)cycloalkyl,
(d-Q^aloalkyl, di(Ci-C6)alkylamino, (C1-
C6)alkylamino-(C 1-C6)alkyl, (C1-C6)alkylamino-(C 1-
C6)alkylamino, phenyl, heterocyclic, heteroaryl,
-(CR3R4)palkyl-S(=O)-alkyl, and
-(CR3R4)palkyl-S(O)2-alkyl. The invention also relates
to compounds wherein R is selected from R8 is
independently selected from H, cyano, hydroxy,
-C(=O)NRaR5a, 5-6 membered heterocyclyl,
-NRaC(=O)-R5a, R5aRaN-O2S-, R5aO2SRaN-5R5aRaN-,
C1-6-alkyl, amino-Ci-6- alkyl,
C1-6-alkylamino-C1-6-alkyl, alkoxy-C1-6-alkyl,
rhenyl-C1-6-alkyl, heterocyclyl-C 1-6- alkyl,
C1-6-alkoxy, halo-C1-6-alkoxy,
C1-6-alkylamino-C1-6-alkoxy, aryl-C1-6-alkoxy, 5-6-
membered heterocyclyl-C1-6-alkoxy,
C3-6-cycloalkyl-C1-6-alkoxy, 5-6-membered
heterocyclyl(hydroxyl-C 1-6-alkoxy),
C3-6-cycloalkyl(hydroxyl-C1-6-alkoxy),
phenyl(hydroxyl-C 1-6-alkoxy),
C1-6-alkoxy-C1-6-alkoxy, phenyloxy-C 1-6-alkoxy,
5-6membered heterocyclyloxy-C^e-alkoxy,
C3-6-cycloalkyloxy-C1-6-alkoxy, phenyloxy, 5-6-
membered heterocyclyloxy, and C3-6-cycloalkyloxy; Ra
is selected from H, C1-6-alkyl, 5-6 membered
heterocyclyl, phenyl, phenyl-C 1-6-alkyl, 5-6 membered
heterocyclyl-C 1-6-alkyl, C3-6-cycloalkyl,
C3-6-cycloalkyl-C1-6-alkyl, C2-6-alkenyl and
C2-6-alkynyl; and R5a is selected from H, C1-6-alkyl,
C1-6-haloalkyl, phenyl-C1-6-alkyl, 5-6 membered
heterocyclyl-C^-alkyl, C3-6-cycloalkyl-C1-6-alkyl,
phenyl, 5-6-membered heterocyclyl, C2-6-alkenyl,
C2-6-alkynyl and C3-6-cycloalkyl; in conjunction with
any of the above or below embodiments. The invention
also relates to compounds wherein R8 is independently
selected from H, cyano, aminocarbonyl,
C1-3-alkylaminocarbonyl, C1-6- alkyl, C1-6-alkoxy,
C1-3-alkylamino-C1-3-alkoxy, 5-6 membered
heterocyclyl-C 1-3-alkoxy,
C4-6-cycloalkyl-C1-3-alkoxy, 5-6 membered
heterocyclyl-C 1-3-(hydroxyalkoxy), C3-6-
cycloalkyl-C1-3-(hydroxyalkoxy),
C1-2-alkoxy-C1-3-alkoxy, phenyloxy-C 1-3alkoxy, 5-6
membered heterocyclyloxy-C o-alkoxy,
cycloalkyloxy-C1-3-alkoxy, 5-6 membered
heterocyclyloxy, and C3-6-cycloalkyloxy; in
conjunction with any of the above or below
embodiments. The invention also relates to compounds
wherein R8 is independently selected from H, methyl,
cyano, aminocarbonyl, methylaminocarbonyl, methoxy,
dimethylaminopropoxy, 3-(morpholin-4-yl)ethoxy,
3-(pyrrolidin-l-yl)propoxy,
2-hydroxy-3-(morpholin-4-yl)propoxy, 3-(l
,2,4-triazol-l -yl)propoxy, 3-(4-
methylpiperazin-l-yl)propoxy,
3-(piperidin-4-yl)propoxy, dimethylaminoethoxy and
diethylaminoethoxy; in conjunction with any of the
above or below embodiments. The invention also relates
to compounds wherein R is selected from
6,7-dimethoxy-4-quinolinyl,
6-methoxy-7-(dimethylaminopropoxy)-4- quinolinyl,
6-methoxy-7-(3-(morpholin-4-yl)propoxy)-4-quinolinyl,
6-methoxy-7-(3-
(pyrrolidin-l-yl)propoxy)-4-quinolinyl,
6-methoxy-7-(2-hydroxy-3-(morpholin-4-
yl)propoxy)-4-quinolinyl, 6-methoxy-7-(3-(1
,2,4-triazol-1-yl)propoxy)-4-quinolinyl, 6-
methoxy-7-(3-(4-methylpiperazin-
1-yl)propoxy)-4-quinolinyl, 6-methoxy-7-(3-(piperidin-
4-yl)propoxy)-4-quinolinyl,
6,7-dimethoxy-4-quinazolinyl and 6-methoxy-7-
(dimethylaminopropoxy)-4-quinazolinyl; in conjunction
with any of the above or below embodiments. The
invention also relates to compounds whereinW is
selected from substituted or unsubstituted phenyl,
substituted or unsubstituted pyridyl, substituted or
unsubstituted pyrimidinyl, substituted or
unsubstituted pyridazinyl and substituted or
unsubstituted pyrazinyl; in conjunction with any of
the above or below embodiments. The invention also
relates to compounds wherein W is substituted or
unsubstituted phenyl; in conjunction with any of the
above or below embodiments. The invention also relates
to compounds wherein W is substituted or unsubstituted
pyridyl; in conjunction with any of the above or below
embodiments. The invention also relates to compounds
wherein X is O; in conjunction with any of the above
or below embodiments. The invention also relates to
compounds wherein Y is selected from -NHC(=O)-,
-NHC(=O)-(CH 2)P-, -NH-(CH 2)P-, and -NH-(CH
2)PC(=O)-; and wherein p is Oor 1; in conjunction with
any of the above or below embodiments. The invention
also relates to compounds wherein Y is -NHC(=O)-; in
conjunction with any of the above or below
embodiments. The invention also relates to compounds
wherein p is 1; in conjunction with any of the above
or below embodiments. 



The invention also relates to compounds wherein R1 is
selected fromRb is independently selected at each
occurrence from H, optionally substituted arylalkyl,
optionally substituted 5-6-membered heterocyclyl-C 1-3
alkyl, optionally substituted C1-6- alkyl, optionally
substituted 5-6 membered heterocyclyl, optionally
substituted C6-1O ary, optionally substituted C6-10
heteroaryl, optionally substituted C3-6 cycloalkyl,
and RaR5aN-C1-3alkyl; Rc is one or more substituents
selected from H, methyl, isopropyl, tert-butyl, bromo,
fluoro, hydroxyl, R5aRaN-, R5aRaN-C1-3 alkyl,
methoxymethyl, methoxyethyl, methylthiomethyl,
piperidin-1-ylmethyl, pyrrolidin- 1-ylmethyl,
optionally substituted phenyl, optionally substituted
pyridyl, optionally substituted thienyl, and
optionally substituted benzyl; wherein Ra is selected
from H, methyl, ethyl, isopropyl, butyl, sec-butyl,
isobutyl, phenyl, and phenylmethyl; and wherein R5a is
selected from H, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, phenylmethyl, optionally
substituted 5-6 membered heterocyclyl-C 1-2- alkyl,
optionally substituted phenyl, and optionally
substituted 5-6-membered heterocyclyl; C6-10 aryl,
nitrile, -C(-O)OR 5a, -C(=0)NR 5aRa, -C(=O)R5a and
optionally substituted heteroraryl Ra is selected from
H, C1-6-alkyl, optionally substituted 5-6 membered
heterocyclyl, optionally substituted phenyl,
optionally substituted phenyl-C1-6-alkyl, optionally
substituted 5-6 membered heterocyclyl-Ci-o-alkyl,
C3-6-cycloalkyl, Ca-o-cycloalkyl-d-e-alkyl,
C2-6-alkenyl and C2-6-alkynyl; and RSa is selected
from H, C1-6-alkyl, C1-6-haloalkyl, phenyl-C1-6-alkyl,
5-6 membered heterocyclyl-C1-6-alkyl,
C3-6-cycloalkyl-C1-6-alkyl, RaC(=O)-, optionally
substituted phenyl, optionally substituted
5-6-membered heterocyclyl, C2-6-alkenyl, C2-6-alkynyl
and C3-6-cycloalkyl; or wherein two adjacent Rc
substituents, two adjacent Rb substituents or Rc
together with an adjacent Rb together form an
optionally substituted fused ring; or wherein two Rc
substituents, together form an optionally substituted
spiro ring; in conjunction with any of the above or
below embodiments. The invention also relates to
compounds whereinRb is selected from H, optionally
substituted benzyl, C1-3 alkylaryl, C1-3
alkylheteroaryl, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, methoxymethyl,,
-(C1-6)alkyl,2-hydroxy 2- methylbutyl,
2-hydroxy-2-methylpropyl, 2-hydroxypropyl, 1-(1-
hydroxycyclo rropyl)methyl,, ethylaminomethyl,
riperidin-1-ylmethyl, pyrrolidin-1- ylmethyl, pyridyl,
thienyl, optionally substituted phenyl, 1-naphthy,
nitrile, -C(=O)OR5a, -C(=O)NR5aRa, and -C(=O)R5a ; R
is one or more substituents selected from H, methyl,
isopropyl, tert-butyl, bromo, fluoro, hydroxyl,
R5aRaN-, RSaRaN-C1-3 alkyl, methoxymethyl,
methoxyethyl, methylthiomethyl, piperidin-1 -ylmethyl,
pyrrolidin-1 -ylmethyl, optionally substituted phenyl,
optionally substituted pyridyl, optionally substituted
thienyl, and optionally substituted benzyl; wherein Ra
is selected from H, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, phenyl, and phenylmethyl; and
wherein RSa is selected from H, methyl, ethyl,
isopropyl, butyl, sec-butyl, isobutyl, phenylmethyl,
optionally substituted 5-6 membered heterocyclyl-C
1-2- alkyl, optionally substituted phenyl, and
optionally substituted 5-6-membered heterocyclyl;
C6-10 aryl, nitrile, -C(=O)OR5a, -C(=O)NR5aRa,
-C(=O)R5a and optionally substituted heteroraryl
wherein Ra is selected from H, methyl, ethyl,
isopropyl, butyl, sec-butyl, isobutyl, phenyl, and
phenylmethyl; and wherein R5a is selected from H,
methyl, ethyl, isopropyl, butyl, secbutyl, isobutyl,
phenylmethyl, optionally substituted 5-6 membered
heterocyclyl-C 1-2- alkyl, optionally substituted
phenyl, and optionally substituted 5-6-membered
heterocyclyl; C6-10 aryl, nitrile, -C(=O)OR5a,
-C(=O)NR5aRa, -C(=O)R5a and optionally substituted
heteroraryl Ra is selected from H, methyl, ethyl,
isopropyl, butyl, sec-butyl, isobutyl, phenyl, and
phenylmethyl; and wherein R5a is selected from H,
methyl, ethyl, isopropyl, butyl, sec-butyl, isobutyl,
phenylmethyl, optionally substituted 5-6 membered
heterocyclyl-C 1-2-alkyl, optionally substituted
phenyl, and optionally substituted 5-6-membered
heterocyclyl; or wherein two Rc substituents, two Rb
substituents or Rc together with Rb together form an
optionally substituted fused phenyl ring; or wherein
two Rc substituents, together form an optionally
substituted 3-6 membered spiro ring; in conjunction
with any of the above or below embodiments. The
invention also relates to compounds wherein R1 is
selected fromRb is independently selected at each
occurrence from H, optionally substituted arylalkyl,
optionally substituted 5-6-membered heterocyclyl-Q. 3
alkyl, optionally substituted C1-6- alkyl, optionally
substituted 5-6 membered heterocyclyl, optionally
substituted C6-10 ary, optionally substituted C6-1O
heteroaryl, optionally substituted C3-6 cycloalkyl,
and RaR5aN-C1-3alkyl; Rc is one or more substituents
selected from H, methyl, isopropyl, tert-butyl, bromo,
fluoro, hydroxyl, R5aRaN-, R5aRaN-C1-3 alkyl,
methoxymethyl, methoxyethyl, methylthiomethyl,
piperidin-1-ylmethyl, pyrrolidin-1-ylmethyl,
optionally substituted phenyl, optionally substituted
pyridyl, optionally substituted thienyl, and
optionally substituted benzyl; wherein Ra is selected
from H, methyl, ethyl, isopropyl, butyl, sec-butyl,
isobutyl, phenyl, and phenylmethyl; and wherein R5a is
selected from H, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, phenylmethyl, optionally
substituted 5-6 membered heterocyclyl-Ci. 2- alkyl,
optionally substituted phenyl, and optionally
substituted 5-6-membered heterocyclyl; C6-10 aryl,
nitrile, -C(=O)OR5a, -C(=0)NR 5aRa, -C(=O)R5a and
optionally substituted heteroraryl Ra is selected from
H, C1-6-alkyl, optionally substituted 5-6 membered
heterocyclyl, optionally substituted phenyl,
optionally substituted phenyl-C 1-6-alkyl, optionally
substituted 5-6 membered heterocyclyl-C 1-6-alkyl,
C3-6-cycloalkyl, C3-6-cycloalkyl-C 1-6-alkyl,
C2-6-alkenyl and C2-6-alkynyl; and R5a is selected
from H, C1-6-alkyl, Ci-6-haloalkyl, phenyl-C
1-6-alkyl, 5-6 membered heterocyclyl-C 1-6-alkyl,
C3-6-cycloalkyl-C 1-6-alkyl, RaC(=O)-, optionally
substituted phenyl, optionally substituted
5-6-membered heterocyclyl, C2-6-alkenyl, C2-6-alkynyl
and C3-6-cycloalkyl; or wherein two adjacent Rc
substituents, two adjacent Rb substituents or Rc
together with an adjacent Rb together form an
optionally substituted fused ring; or wherein two Rc
substituents, togetherform an optionally substituted
spiro ring; in conjunction with any of the above or
below embodiments. The invention also relates to
compounds wherein Rb is selected from H, optionally
substituted benzyl, C1-3 alkylaryl, C1-3
alkylheteroaryl, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, rnethoxymethyl,,
-(C1-6)alkyl,2-hydroxy 2- methylbutyl,
2-hydroxy-2-methylpropyl, 2-hydroxypropyl, 1-(1-
hydroxycyclopropyl)methyl,, ethylaminomethyl,
piperidin-1-ylmethyl, pyrrolidin-1- ylmethyl, pyridyl,
thienyl, optionally substituted phenyl, 1-naphthy,
nitrile, -C(=O)OR a, ~C(=O)NR5aRa, and -C(=O)R5a ; Rc
is one or more substituents selected from H, methyl,
isopropyl, tert-butyl, bromo, fluoro, hydroxyl,
R5aRaN-, R5aRaN-C1-3 alkyl, methoxymethyl,
methoxyethyl, methylthiomethyl, piperidin-1-ylmethyl,
pyrrolidin-1-ylmethyl, optionally substituted phenyl,
optionally substituted pyridyl, optionally substituted
thienyl, and optionally substituted benzyl; wherein Ra
is selected from H, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, phenyl, and phenylmethyl; and
wherein R5a is selected from H, methyl, ethyl,
isopropyl, butyl, sec-butyl, isobutyl, phenylmethyl,
optionally substituted 5-6 membered heterocyclyl-C
1-2- alkyl, optionally substituted phenyl, and
optionally substituted 5-6-membered heterocyclyl;
C6-10 aryl, nitrile, -C(-O)OR 5a, -C(=O)NR5aRa,
-C(=O)R5a and optionally substituted heteroraryl Ra is
selected from H, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, phenyl, and 



phenylmethyl; and wherein R5a is selected from H,
methyl, ethyl, isopropyl, butyl, sec-butyl, isobutyl,
phenylmethyl, optionally substituted 5-6 membered
heterocyclyl-C^-alkyl, optionally substituted phenyl,
and optionally substituted 5-6-membered heterocyclyl;
or wherein two Rc substituents, two R substituents or
Rc together with Rb together form an optionally
substituted fused phenyl ring; or wherein two R0
substituents, together form an optionally substituted
3-6 membered spiro ring; in conjunction with any of
the above or below embodiments. The invention also
relates to compounds wherein R1 is selected fromRb is
independently selected at each occurrence from H,
optionally substituted arylalkyl, optionally
substituted 5-6-membered heterocyclyl-C^ alkyl,
optionally substituted C1-6- alkyl, optionally
substituted 5-6 membered heterocyclyl, optionally
substituted C6-10 ary, optionally substituted C6-10
heteroaryl, optionally substituted C3-6 cycloalkyl,
and RaR5aN-C1-3alkyl; Rc is one or more substituents
selected from H, methyl, isopropyl, tert-butyl, bromo,
fluoro, hydroxyl, R5aRaN-, R R N-C1-3 alkyl,
methoxymethyl, methoxyethyl, methylthiomethyl,
piperidin-1-ylmethyl, pyrrolidin- 1-ylmethyl,
optionally substituted phenyl, optionally substituted
pyridyl, optionally substituted thienyl, and
optionally substituted benzyl; wherein Ra is selected
from H, methyl, ethyl, isopropyl, butyl, sec-butyl,
isobutyl, phenyl, and phenylinethyl; and wherein R5a
is selected from H, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, phenylmethyl, optionally
substituted 5-6 membered heterocyclyl-C 1-2- alkyl,
optionally substituted phenyl, and optionally
substituted 5-6-membered heterocyclyl; C6-10 aryl,
nitrile, -C(=O)OR5a, -C(=O)NR5aRa, -C(=O)R5a and
optionally substituted heterorarylRa is selected from
H, C1-6-alkyl, optionally substituted 5-6 membered
heterocyclyl, optionally substituted phenyl,
optionally substituted phenyl-Ci- 6-alkyl, optionally
substituted 5-6 membered heterocyclyl-Q-e-alkyl,
C3-6-cycloalkyl, C3-6-cycloalkyl-Ci -6-alkyl,
C2-6-alkenyl and C2-6-alkynyl; and R5a is selected
from H, Cj- -alkyl, C1-6-haloalkyl, phenyl-C
1-6-alkyl, 5-6 membered heterocyclyl-C 1-6-alkyl,
C3-6-cycloalkyl-C 1-6-alkyl, RaC(=O)-, optionally
substituted phenyl, optionally substituted
5-6-membered heterocyclyl, C2-6-alkenyl, Co-e-alkynyl
and C3-6-cycloalkyl; or wherein two adjacent Rc
substituents, two adjacent Rb substituents or Rc
together with an adjacent Rb together form an
optionally substituted fused ring; or wherein two Rc
substituents, together form an optionally substituted
spiro ring; in conjunction with any of the above or
below embodiments. The invention also relates to
compounds wherein Rb is selected from H, optionally
substituted benzyl, C1-3 alkylaryl, C1-3
alkylheteroaryl, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, methoxymethyl,,
-(C1-6)alkyl,2-hydroxy 2- methylbutyl,
2-hydroxy-2-methyl rropyl, 2-hydroxypropyl, 1-(1-
hydroxycyclopropyl)methyl,, ethylaminomethyl,
piperidin-1-ylmethyl, pyrrolidin-1- ylmethyl, pyridyl,
thienyl, optionally substituted phenyl, 1-naphthy,
nitrile, -C(=O)OR5a, -C(=O)NR5aRa, and -C(-O)R 5a ; Rc
is one or more substituents selected from H, methyl,
isopropyl, tert-butyl, bromo, fluoro, hydroxyl,
R5aRaN-, R53R N-C1-3 alkyl, methoxymethyl,
methoxyethyl, methylthiomethyl, piperidin-1-ylmethyl,
pyrrolidin-1-ylmethyl, optionally substituted phenyl,
optionally substituted pyridyl, optionally substituted
thienyl, and optionally substituted benzyl; wherein Ra
is selected from H, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, phenyl, and phenylmethyl; and
wherein R5a is selected from H, methyl, ethyl,
isopropyl, butyl, sec-butyl, isobutyl, phenylmethyl,
optionally substituted 5-6 membered heterocyclyl-C
1-2- alkyl, optionally substituted phenyl, and
optionally substituted 5-6-membered heterocyclyl;
C6-10 aryl, nitrile, -C(=O)ORSa, -C(=O)NR5aRa,
-C(=O)R5a and optionally substituted heteroraryl R5a
is selected from H, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, phenylmethyl, optionally
substituted 5-6 membered heterocyclyl-C 1-2-alkyl,
optionally substituted phenyl, and optionally
substituted 5-6-membered heterocyclyl; or wherein two
Rc substituents, two Rb substituents or R together
with Rb together form an optionally substituted fused
phenyl ring; or whereintwo R substituents, together
form an optionally substituted 3-6 membered spiro
ring; in conjunction with any of the above or below
embodiments. The invention also relates to compounds
wherein R1 is selected from wherein Rb is
independently selected at each occurrence from H,
optionally substituted arylalkyl, optionally
substituted 5-6-membered heterocyclyl-C 1-3 alkyl,
optionally substituted C1-6- alkyl, optionally
substituted 5-6 membered heterocyclyl, optionally
substituted C6-10 ary, optionally substituted C6-1O
heteroaryl, optionally substituted C3-6 cycloalkyl,
and RaR5aN-C1-3alkyl; Rc is one or more substituents
selected from H, methyl, isopropyl, tert-butyl, bromo,
fluoro, hydroxyl, R5aRaN-, R5aRaN-C1-3 alkyl,
methoxymethyl, methoxyethyl, methylthiomethyl,
piperidin-1-ylmethyl, pyrrolidin-1-ylmethyl,
optionally substituted phenyl, optionally substituted
pyridyl, optionally substituted thienyl, and
optionally substituted benzyl; wherein Ra is selected
from H, methyl, ethyl, isopropyl, butyl, sec-butyl,
isobutyl, phenyl, and phenylmethyl; and wherein R5a is
selected from H, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, phenylmethyl, optionally
substituted 5-6 membered heterocyclyl-C 1-2- alkyl,
optionally substituted phenyl, and optionally
substituted 5-6-membered heterocyclyl; C6-10 aryl,
nitrile, -C(=O)OR5a, -C(=O)NR5aRa, -C(=O)R5a and
optionally substituted heteroraryl Ra is selected from
H, C1-6-alkyl, optionally substituted 5-6 membered
heterocyclyl, optionally substituted phenyl,
optionally substituted phenyl-C 1-6-alkyl, optionally
substituted 5-6 membered heterocyclyl-C 1-6-alkyl,
C3-6-cycloalkyl, C3-6-cycloalkyl-C 1-6-alkyl,
C2-6-alkenyl and C2-6-alkynyl; and R5a is selected
from H, C1-6-alkyl, C1-6-haloalkyl, phenyl-C
1-6-alkyl, 5-6 membered heterocyclyl-C 1-6-alkyl,
C3-6-cycloalkyl-C1-6-alkyl, RaC(=O)~, optionally
substituted phenyl, optionally substituted
5-6-membered heterocyclyl, C2-6-alkenyl, C2-6-alkynyl
and C3-6-cycloalkyl; or wherein two adjacent R0
substituents, two adjacent Rb substituents or Rc
together with an adjacent Rb together form an
optionally substituted fused ring; or wherein two Rc
substituents, togetherform an optionally substituted
spiro ring; in conjunction with any of the above or
below embodiments. The invention also relates to
compounds wherein Rb is selected from H, optionally
substituted benzyl, C1-3 alkylaryl, C1-3
alkylheteroaryl, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, methoxymethyl,,
-(C1-6)alkyl,2-hydroxy 2- methylbutyl,
2-hydroxy-2-methylpropyl, 2-hydroxyproryl, 1-(1-
hydroxycyclopropyl)methyl,, ethylaminomethyl,
piperidin-1-ylmethyl, pyrrolidin-1- ylmethyl, pyridyl,
thienyl, optionally substituted phenyl, 1-naphthy,
nitrile, -C(=O)OR5a, -C(=O)NR5aRa, and -C(=O)R5a ; Rc
is one or more substituents selected from H, methyl,
isopropyl, tert-butyl, bromo, fluoro, hydroxyl,
R5aRaN-, R5aRaN-C1-3 alkyl, methoxymethyl,
methoxyethyl, methylthiomethyl, piperidin-1-ylmethyl,
pyrrolidin-1-ylmethyl, optionally substituted phenyl,
optionally substituted pyridyl, optionally substituted
thienyl, and optionally substituted benzyl; wherein Ra
is selected from H, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, phenyl, and phenylmethyl; and
wherein R5a is selected from H, methyl, ethyl,
isopropyl, butyl, sec-butyl, isobutyl, phenylmethyl,
optionally substituted 5-6 membered heterocyclyl-C
1-2- alkyl, optionally substituted phenyl, and
optionally substituted 5-6-membered heterocyclyl;
C6-10 aryl, nitrile, -C(=O)OR5a, -C(=O)NR5aRa,
-C(=O)R5a and optionally substituted heteroraryl R5a
is selected from H, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, phenylmethyl, 



optionally substituted 5-6 membered heterocyclyl-C
1-2-alkyl, optionally substituted phenyl, and
optionally substituted 5-6-membered heterocyclyl; or
wherein two Rc substituents, two Rb substituents or Rc
together with Rb together form an optionally
substituted fused phenyl ring; or wherein two R
substituents, together form an optionally substituted
3-6 membered spiro ring; in conjunction with any of
the above or below embodiments. The invention also
relates to compounds of Formula II whereinT is O or S;
R3 and R4 is each independently selected from H,
C1-2_alkyl, phenyl, 5-6-membered heterocyclyl,
phenyl-C 1-2-alkyl, 5-6-membered heterocyclyl-
Ci-2-alkyl, C3-6-cycloalkyl, and Cs-
.cycloalkyl-Ci-2-alkyl; alternatively R3 and R4,
together with the atom they are attached to, form an
optionally substituted 4-6 membered ring; R9 and R10
is independently selected from H, cyano, hydroxy,
-C(=O)NR aR5a, 5-6 membered heterocyclyl, -NRaC(=O)-R
5a, R5aRaN-O2S-, R5aO2SRaN-, R5aRaN-, C1-6-alkyl,
amino-C 1-6- alkyl, Ci- -alkylarnino-Ci- -alkyl,
alkoxy-C 1-6-alkyl, hydroxy, aryl-C 1-6-alkyl,
heterocyclyl-C 1-6-alkyl, C1-6-alkoxy, halo-C
1-6-alkoxy, C1-6-alkylamino-C 1-6-alkoxy, aryl-
C1-6-alkoxy, 5-6-membered heterocyclyl, -C1-6alkoxy,
C3-6-cycloalkyl-C 1-6-alkoxy, 5-6- membered
heterocyclyl(hydroxyl-C 1-6-alkoxy),
Cs-e-cycloalky^hydroxyl-C -alkoxy), phenyl(hydroxyl-C
1-6-alkoxy), C1-6-alkoxy-C 1-6-alkoxy, phenyloxy-C
1-6-alkoxy, 5-6 membered heterocyclyloxy-Q- -alkoxy,
phenyloxy, 5-6- membered heterocyclyloxy, and
C3-6-cycloalkyloxy; each of Za, Zb, Zc and Zd is
independently selected from N or CH; provided no more
than 2 of Za, Zb, Zc and Zd are N; n is O, 1, 2 or 3;
D1 is selected from N or CR11; D2 is selected from
NR13, O, or CHR1 1; provided either D1 is N or D2 is
NR13; O ring Rd including D1 D2 forms an optionally
substituted optionally benzo-fused 4-7 membered
heterocyclic moiety, R11 is selected from H, halo,
C1-4-alkyl, C1-4-haloalkyl, C1-4-hydroxyalkyl, -NH2,
-OR12 , alkoxycarbonyl, -CO2H, -CONR3R5a,
(C1-C3)alkylamino, diCCrC^alkylamino, (C1-
C3)hydroxyalkylamino, (C1-C3)alkylamino-(C
1-C3)alkylamino, C1-3-alkoxy-C 1-3-alkyl, C1-
3-alkylamino-C 1-3-alkyl, C1-3-alkylthio-C 1-3-alkyl,
optionally substituted phenyl-Ci- 3-alkyl, 5-6
membered heterocyclyl-C 1-3-alkyl, C3-6-cycloalkyl-C
1-3-alkyl, optionally substituted phenyl, optionally
substituted 5-6 membered heterocyclyl, and
C3-6-cycloalkyl; Ra is selected from H, alkyl,
heterocyclyl, aryl, arylalkyl, heterocyclylalkyl,
cycloalkyl, cycloalkylalkyl, alkenyl and alkynyl; R5a
is selected from H, alkyl, haloalkyl, arylalkyl,
heterocyclylalkyl, cycloalkylalkyl, aryl,
heterocyclyl, alkenyl, alkynyl and cycloalkyl; R12 is
selected from H, halo, C1-2-alkyl and methoxy;R13 is
selected from H, alkyl, haloalkyl, optionally
substituted phenylalkyl, optionally substituted 5-10
membered heterocyclylalkyl, cycloalkylalkyl,
optionally substituted phenyl or naphthyl, optionally
substituted 5-10 membered heterocyclyl and cycloalkyl.
The invention also relates to compounds wherein R9 and
R10 are independently selected from H, cyano,
aminocarbonyl, C1-3- alkylaminocarbonyl,
C1-3-alkylamino-C1-3-alkoxy, 5-6 membered
heterocycryl-Q- 3- alkoxy,
C4-6-cycloalkyl-C1-3-alkoxy, 5-6 membered
heterocyclyl-C1-3-(hydroxyalkoxy), C3-
6-cycloalkyl-C1-3-(hydroxyalkoxy),
C1-2-alkoxy-C1-3-alkoxy, phenyloxy-C1-3alkoxy, 5-6
membered heterocyclyloxy-C1-3-alkoxy,
cycloalkyloxy-C1-3-alkoxy, 5-6 membered
heterocyclyloxy, and C3-6-cycloalkyloxy; in
conjunction with any of the above or below
embodiments. The invention also relates to compounds
wherein R9 is independently selected from H, methyl,
cyano, aminocarbonyl, methylaminocarbonyl, methoxy,
dimethylaminopropoxy, 3-(rnorpholin-4-yl)ethoxy,
3-(pyrrolidin-l-yl)propoxy,
2-hydroxy-3-(morpholin-4-yl)propoxy,
3-(l,2,4-triazol-l-yl)propoxy, 3-(4-
methylpiperazin-l-yl)propoxy,
3-(piperidin-4-yl)propoxy, dimethylaminoethoxy and
diethylaminoethoxy; in conjunction with any of the
above or below embodiments. The invention also relates
to compounds wherein R10 is methoxy; in conjunction
with any of the above or below embodiments. The
invention also relates to compounds wherein Za is CH;
wherein Zb is CH; wherein Zc is CF; and wherein Zd is
CH; in conjunction with any of the above or below
embodiments. The invention also relates to compounds
wherein Za isN; Za is CH; Z is CH; Zd is CH; and R 2
is H; in conjunction with any of the above or below
embodiments. The invention also relates to compounds
wherein Za is CH; Zb isN; Zc is CH; Zd is CH; and R12
is H; in conjunction with any of the above or below
embodiments.The invention also relates to compounds
wnercm Za is CH; Zb isN; Zc is CH; Zd is N; and R12 is
H; in conjunction with any of the above or below
embodiments. The invention also relates to compounds
wherein Rb is independently selected at each
occurrence from H, optionally substituted arylalkyl,
optionally substituted 5-6-membered heterocyclyl-C 1-3
alkyl, optionally substituted C1-6- alkyl, optionally
substituted 5-6 membered heterocyclyl, optionally
substituted C6-10 ary, optionally substituted C6-10
heteroaryl, optionally substituted C3-6 cycloalkyl,
and RaR5aN-C1-3alkyl; Re is one or more substituents
selected from H, methyl, isopropyl, tert-butyl, bromo,
fluoro, hydroxyl, R5aRaN-, R5aRaN-C1-3 alkyl,
methoxymethyl, methoxyethyl, methylthiomethyl,
piperidin-1-ylmethyl, pyrrolidin-1-ylmethyl,
optionally substituted phenyl, optionally substituted
pyridyl, optionally substituted thienyl, and
optionally substituted benzyl; wherein Ra is selected
from H, methyl, ethyl, isopropyl, butyl, sec-butyl,
isobutyl, phenyl, and phenylmethyl; and wherein R5a is
selected from H, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, phenylmethyl, optionally
substituted 5-6 membered heterocyclyl-C 1-2- alkyl,
optionally substituted phenyl, and optionally
substituted 5-6-membered heterocyclyl; C6-10 aryl,
nitrile, -C(=O)OR5a, -C(=O)NR5aRa, -C(=O)R5a and
optionally substituted heteroraryl Ra is selected from
H, C1-6-alkyl, optionally substituted 5-6 membered
heterocyclyl, optionally substituted phenyl,
optionally substituted phenyl-C 1-6-alkyl, optionally
substituted 5-6 membered heterocyclyl-C 1-6-alkyl,
C3-6-cycloalkyl, C3-6-cycloalkyl-C 1-6-alkyl,
C2-6-alkenyl and C2-6-alkynyl; and R5a is selected
from H, C1-6-alkyl, C1-6-haloalkyl, phenyl-C
1-6-alkyl, 5-6 membered heterocyclyl-C 1-6-alkyl,
C3-6-cycloalkyl-C 1-6-alkyl, optionally substituted
phenyl, optionally substituted 5-6-membered
heterocyclyl, C2.6-alkenyl, C2-6-alkynyl and C3-6-
cycloalkyl; or whereintwo adjacent R substituents, two
adjacent Rb substituents or Rc together with an
adjacent Rb together form an optionally substituted
fused phenyl ring; or wherein two Rc substituents,
together form an optionally substituted spiro ring; in
conjunction with any of the above or below
embodiments. The invention also relates to compounds
wherein 



Rb is selected from H, optionally substituted benzyl,
C1-3 alkylaryl, C1-3 alkylheteroaryl, methyl, ethyl,
isopropyl, butyl, sec-butyl, isobutyl, methoxymethyl,,
-(C1-6)alkyl,2-hydroxy 2- methylbutyl,
2-hydroxy-2-methylrropyl, 2-hydroxypropyl, 1-(1-
hydroxycyclopropyl)methyl,, ethylaminomethyl,
piperidin-1-ylmethyl, pyrrolidin-1- ylmethyl, pyridyl,
thienyl, optionally substituted phenyl, 1-naphthy,
nitrile, -C(=O)OR5a, -C(=O)NR5aRa, and -C(=O)R5a ; Rc
is one or more substituents selected from H, methyl,
isopropyl, tert-butyl, bromo, fluoro, hydroxyl,
R5aRaN-, R5aRaN-C1-3 alkyl, methoxymethyl,
methoxyethyl, methylthiomethyl, piperidin-1-ylmethyl,
pyrrolidin-1 -ylmethyl, optionally substituted phenyl,
optionally substituted pyridyl, optionally substituted
thienyl, and optionally substituted benzyl; wherein Ra
is selected from H, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, phenyl, and phenylmethyl; and
wherein R5a is selected from H, methyl, ethyl,
isopropyl, butyl, sec-butyl, isobutyl, phenylmethyl,
optionally substituted 5-6 membered heterocyclyl-C
1-2- alkyl, optionally substituted phenyl, and
optionally substituted 5-6-membered heterocyclyl;
C6-10 aryl, nitrile, -C(=O)OR5a, -C(=O)NR5aRa,
-C(=O)R5a and optionally substituted heteroraryl R5a
is selected from H, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, phenylmethyl, optionally
substituted 5-6 membered heterocyclyl-C 1-2-alkyl,
optionally substituted phenyl, and optionally
substituted 5-6-membered heterocyclyl; or two Rc
substituents, two Rb substituents or Rc together with
Rb together form an optionally substituted fused
phenyl ring; or two R0 substituents, together form an
optionally substituted 3-6 membered spiro ring; in
conjunction with any of the above or below
embodiments. The invention also relates to compounds
wherein whereinR is one or more substituents selected
from H, methyl, isopropyl, tert-butyl, bromo, fluoro,
hydroxyl, R5aRaN-, R5aRaN-C1-3 alkyl, methoxymethyl,
methoxyethyl, methylthiomethyl, piperidin-1-ylmethyl,
ryrrolidin-1-ylmethyl, optionally substituted phenyl,
optionally substituted pyridyl, optionally substituted
thienyl, and optionally substituted benzyl; wherein Ra
is selected from H, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, phenyl, and phenylmethyl; and
wherein R5a is selected from H, methyl, ethyl,
isopropyl, butyl, sec-butyl, isobutyl, phenylmethyl,
optionally substituted 5-6 membered heterocyclyl-C
1-2- alkyl, optionally substituted phenyl, and
optionally substituted 5-6-membered heterocyclyl;
C6-10 aryl, nitrile, -C(=O)OR5a, -C(=O)NR5aRa,
-C(=O)R5a and optionally substituted heteroraryl Ra is
selected from H, C1-6-alkyl, optionally substituted
5-6 membered heterocyclyl, optionally substituted
phenyl, optionally substituted rhenyl-C 1-6-alkyl,
optionally substituted 5-6 membered heterocyclyl-C
1-6-alkyl, C3-6-cycloalkyl,
C3-6-cycloalkyl-C1-6-alkyl, C2-6-alkenyl and
C2-6-alkynyl; and R5a is selected from H, C1-6-alkyl,
C1-6-haloalkyl, phenyl-C 1-6-alkyl, 5-6 membered
heterocyclyl-C 1-6-alkyl, C3-6-cycloalkyl-C1-6-alkyl,
RaC(=O)-, optionally substituted phenyl, optionally
substituted 5-6-membered heterocyclyl, C2-6-alkenyl,
C2-6-alkynyl and C3-6-cycloalkyl;or wherein two
adjacent Rc substituents, two adjacent Rb substituents
or Rc together with an adjacent Rb together form an
optionally substituted fused phenyl ring; or wherein
two Rc substituents, together form an optionally
substituted spiro ring; in conjunction with any of the
above or below embodiments. The invention also relates
to compounds wherein Rc is one or more substituents
selected from H, methyl, isopropyl, tert-butyl, bromo,
fluoro, hydroxyl, R5aRaN-, R5aRaN-C1-3 alkyl,
methoxymethyl, methoxyethyl, methylthiomethyl,
piperidin-1-ylmethyl, pyrrolidin-1-ylmethyl,
optionally substituted phenyl, optionally substituted
pyridyl, optionally substituted thienyl, and
optionally substituted benzyl; wherein Ra is selected
from H, methyl, ethyl, isopropyl, butyl, sec-butyl,
isobutyl, phenyl, and phenylmethyl; and wherein R5a is
selected from H, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, phenylmethyl, optionally
substituted 5-6 membered heterocyclyl-C 1-2- alkyl,
optionally substituted phenyl, and optionally
substituted 5-6-membered heterocyclyl; C6-10 aryl,
nitrile, -C(=O)OR5a, -C(=O)NR5aRa, -C(=O)R5a and
optionally substituted heterorarylRa is selected from
H, methyl, ethyl, isopropyl, butyl, sec-butyl,
isobutyl, phenyl, and phenylmethyl; and wherein R5a is
selected from H, methyl, ethyl, isopropyl, butyl,
secbutyl, isobutyl, phenylmethyl, optionally
substituted 5-6 membered heterocyclyl-C 1-2- alkyl,
optionally substituted phenyl, and optionally
substituted 5-6-membered heterocyclyl; C6-10 aryl,
nitrile, -C(=O)OR5a, -C(=O)NR5aRa, -C(=O)R5a and
optionally substituted heteroraryl Ra is selected from
H, methyl, ethyl, isopropyl, butyl, sec-butyl,
isobutyl, phenyl, and phenylmethyl; and wherein R5a is
selected from H, methyl, ethyl, isopropyl, butyl,
secbutyl, isobutyl, phenylmethyl, optionally
substituted 5-6 membered heterocyclyl-C 1-2- alkyl,
optionally substituted phenyl, and optionally
substituted 5-6-membered heterocyclyl; or two Rc
substituents, two Rb substituents or Rc together with
Rb together form an optionally substituted fused
phenyl ring; or wherein two Rc substituents, together
form an optionally substituted 3-6 membered spiro
ring; in conjunction with any of the above or below
embodiments. The invention also relates to compounds
wherein Rc is one or more substituents selected from
H, methyl, isopropyl, tert-butyl, bromo, fluoro,
hydroxyl, R5aRaN-, R5aRaN-C1-3 alkyl, methoxymethyl,
methoxyethyl, methylthiomethyl, piperidin-1-ylmethyl,
pyrrolidin- 1-ylmethyl, optionally substituted phenyl,
optionally substituted pyridyl, optionally substituted
thienyl, and optionally substituted benzyl; wherein Ra
is selected from H, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, phenyl, and phenylmethyl; and
wherein R5a is selected from H, methyl, ethyl,
isopropyl, butyl, sec-butyl, isobutyl, phenylmethyl,
optionally substituted 5-6 membered heterocyclyl-C
1-2- alkyl, optionally substituted phenyl, and
optionally substituted 5-6-membered heterocyclyl;
C6-10 aryl, nitrile, -C(=O)OR5a, -C(=O)NR5aRa,
-C(=O)R5a and optionally substituted heteroraryl Ra is
selected from H, C1-6-alkyl, optionally substituted
5-6 membered heterocyclyl, optionally substituted
phenyl, optionally substituted phenyl-C 1-6-alkyl,
optionally substituted 5-6 membered heterocyclyl-C
1-6-alkyl, C3.6-cycloalkyl, C3-6-cycloalkyl-C
1-6-alkyl, C2-6-alkenyl and C2-6-alkynyl; and R5a is
selected from H, Ci- -alkyl, C1-6-haloalkyl, phenyl-C
1-6-alkyl, 5-6 membered heterocyclyl-C 1-6-alkyl,
C3-6-cycloalkyl-C1-6-alkyl, RaC(=O)-, optionally
substitutedphenyl, optionally substituted 5-6-membered
heterocyclyl, C2-6-alkenyl, C2-6-alkynyl and
C3-6-cycloalkyl; or wherein two adjacent R0
substituents, two adjacent Rb substituents or Rc
together with an adjacent Rb together form an
optionally substituted fused phenyl ring; or wherein
two Rc substituents, together form an optionally
substituted spiro ring; in conjunction with any of the
above or below embodiments. The invention also relates
to compounds wherein Re is one or more substituents
selected from H, methyl, isopropyl, tert-butyl, bromo,
fluoro, hydroxyl, R5aRaN-, R5aRaN-C1-3 alkyl,
methoxymethyl, methoxyethyl, methylthiomethyl,
piperidin- 1-ylmethyl, pyrrolidin- 1-ylmethyl,
optionally substituted phenyl, optionally substituted
pyridyl, optionally substituted thienyl, and
optionally substituted benzyl; wherein Ra is selected
from H, methyl, ethyl, isopropyl, butyl, sec-butyl,
isobutyl, phenyl, and phenylmethyl; and wherein R5a is
selected from H, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, phenylmethyl, optionally
substituted 5-6 membered heterocyclyl-d^- alkyl,
optionally substituted phenyl, and optionally
substituted 5-6-membered heterocyclyl; C6-10 aryl,
nitrile, -C(=O)OR5a, -C(=O)NR5aRa, -C(=O)R5a and
optionally substituted heteroraryl Ra is selected from
H, methyl, ethyl, isopropyl, butyl, sec-butyl,
isobutyl, phenyl, and 



phenylmethyl; and wherein R5a is selected from H,
methyl, ethyl, isopropyl, butyl, secbutyl, isobutyl,
phenylmethyl, optionally substituted 5-6 membered
heterocyclyl-C 1-2- alkyl, optionally substituted
phenyl, and optionally substituted 5-6-membered
heterocyclyl; or two Rc substituents, two Rb
substituents or Rc together with Rb together form an
optionally substituted fused phenyl ring; or two Rc
substituents, together form an optionally substituted
3-6 membered spiro ring; in conjunction with any of
the above or below embodiments. The invention also
relates to compounds wherein Rb is independently
selected at each occurrence from H, optionally
substituted arylalkyl, optionally substituted
5-6-membered heterocyclyl-C 1-3 alkyl, optionally
substituted C1-6- alkyl, optionally substituted 5-6
membered heterocyclyl, optionally substituted C6-10
ary,optionally substituted C6-10 heteroaryl,
optionally substituted C3-6 cycloalkyl, and
RaR5aN-C1-3alkyl; Rc is one or more substituents
selected from H, methyl, isopropyl, tert-butyl, bromo,
fluoro, hydroxyl, R5aRaN-, R5aRaN-C1-3 alkyl,
methoxymethyl, methoxyethyl, methylthiomethyl,
piperidin-1-ylmethyl, pyrrolidin-1-ylmethyl,
optionally substituted phenyl, optionally substituted
pyridyl, optionally substituted thienyl, and
optionally substituted benzyl; wherein Ra is selected
from H, methyl, ethyl, isopropyl, butyl, sec-butyl,
isobutyl, phenyl, and phenylmethyl; and wherein R5a is
selected from H, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, phenylmethyl, optionally
substituted 5-6 membered heterocyclyl-C 1-2- alkyl,
optionally substituted phenyl, and optionally
substituted 5-6-membered heterocyclyl; C6-I0 aryl,
nitrile, -C(=O)OR5a, -C(=O)NR5aRa, -C(=O)R5a and
optionally substituted heteroraryl Ra is selected from
H, C1-6-alkyl, optionally substituted 5-6 membered
heterocyclyl, optionally substituted phenyl,
optionally substituted phenyl-C 1-6-alkyl, optionally
substituted 5-6 membered heterocyclyl-d- -alkyl,
C3-6-cycloalkyl, C3-6-cycloalkyl-C 1-6-alkyl,
C2-6-alkenyl and C2-6-alkynyl; and R5a is selected
from H, C1-6-alkyl, C1-6-haloalkyl, phenyl-C1-6-alkyl,
5-6 membered heterocyclyl-C 1-6-alkyl,
C3-6-cycloalkyl-C1-6-alkyl, RaC(=O)-, optionally
substituted phenyl, optionally substituted
5-6-membered heterocyclyl, C2-6-alkenyl, C2-6-alkynyl
and C3-6-cycloalkyl; or wherein two adjacent Rc
substituents, two adjacent Rb substituents or Rc
together with an adjacent Rb together form an
optionally substituted fused phenyl ring; or wherein
two Rc substituents, together form an optionally
substituted spiro ring; in conjunction with any of the
above or below embodiments. The invention also relates
to compounds wherein Rb is selected from H, optionally
substituted benzyl, C1-3 alkylaryl, C1-3
alkylheteroaryl, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, methoxymethyl,,
-(C1-6)alkyl,2-hydroxy 2- methylbutyl,
2-hydroxy-2-methylpropyl, 2-hydroxypropyl, 1-(1-
hydroxycyclopropyl)methyl,, ethylaminomethyl,
riperidin-1-ylmethyl, pyrrolidin-1- ylmethyl, pyridyl,
thienyl, optionally substituted phenyl,1-naphthy,
nitrile, -C(=O)OR5a, -C(=O)NR5aRa, and -C(=O)R5a ; Rc
is one or more substituents selected from H, methyl,
isopropyl, tert-butyl, bromo, fluoro, hydroxyl,
R5aRaN-, R5aRaN-C1-3 alkyl, methoxymethyl,
methoxyethyl, methylthiomethyl,riperidin-1-ylmethyl,
pyrrolidin-1-ylmethyl, optionally substituted phenyl,
optionally substituted pyridyl, optionally substituted
thienyl, optionally substituted benzyl, and ; Ra is
selected from H, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, phenyl, and phenylmethyl; and R5a
is selected from H, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, phenylmethyl, optionally
substituted 5-6 membered heterocyclyl-C 1-2-alkyl,
optionally substituted phenyl, and optionally
substituted 5-6-membered heterocyclyl; or wherein two
Rc substituents, two Rb substituents or Rc together
with Rb together form an optionally substituted fused
phenyl ring; or wherein two Rc substituents, together
form an optionally substituted 3-6 membered spiro
ring; in conjunction with any of the above or below
embodiments. The invention also relates to compounds
wherein R is independently selected at each occurrence
from H, optionally substituted arylalkyl, optionally
substituted 5-6-membered heterocyclyl-C 1-3 alkyl,
optionally substituted C1-6- alkyl, optionally
substituted 5-6 membered heterocyclyl, optionally
substituted C6-10 ary, optionally substituted C6-10
heteroaryl, optionally substituted C3-6 cycloalkyl,
and RaR5aN-C1-3alkyl; Rc is one or more substituents
selected from H, methyl, isopropyl, tert-butyl, bromo,
fluoro, hydroxyl, R5aRaN-, R5aRaN-C1-3 alkyl,
methoxymethyl, methoxyethyl, methylthiomethyl,
piperidin-1-ylmethyl, pyrrolidin-1-ylmethyl,
optionally substituted phenyl, optionally substituted
pyridyl, optionally substituted thienyl, and
optionally substituted benzyl; wherein Ra is selected
from H, methyl, ethyl, isopropyl, butyl, sec-butyl,
isobutyl, phenyl, and phenylmethyl; and wherein R5a is
selected from H, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, phenylmethyl, optionally
substituted 5-6 membered heterocyclyl-C^- alkyl,
optionally substituted phenyl, and optionally
substituted 5-6-membered heterocyclyl; C6-10 aryl,
nitrile, -C(=O)OR5a, -C(=O)NR5aRa, -C(=O)R5a and
optionally substituted heteroraryl Ra is selected from
H, - -alkyl, optionally substituted 5-6 membered
heterocyclyl, optionally substituted phenyl,
optionally substituted phenyl-C 1-6-alkyl, optionally
substituted 5-6 membered heterocyclyl-C 1-6-alkyl,
C3-6-cycloalkyl, C3.6-cycloalkyl-C1-6-alkyl,
C2-6-alkenyl and C2-6-alkynyl; andR5a is selected from
H, C1-6-alkyl, C1-6-haloalkyl, phenyl-C 1-6-alkyl, 5-6
membered heterocyclyl-C 1-6-alkyl,
C^-cycloalkyl-d-e-alkyl, RaC(=O)-, optionally
substituted phenyl, optionally substituted
5-6-membered heterocyclyl, C2-6-alkenyl, C2-6-alkynyl
and C3-6-cycloalkyl;or wherein two adjacent Rc
substituents, two adjacent Rb substituents or Rc
together with an adjacent Rb together form an
optionally substituted fused phenyl ring; or wherein
two Rc substituents, together form an optionally
substituted spiro ring; in conjunction with any of the
above or below embodiments. The invention also relates
to compounds wherein Rb is selected from H, optionally
substituted benzyl, C1-3 alkylaryl, C1-3
alkylheteroaryl, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, methoxymethyl,,
-(C1-6)alkyl,2-hydroxy 2- methylbutyl,
2-hydroxy-2-methylpropyl, 2-hydroxypropyl, 1-(1-
hydroxycyclopropyl)methyl,, ethylaminomethyl,
piperidin-1-ylmethyl, pyrrolidin-1- ylmethyl, pyridyl,
thienyl, optionally substituted phenyl,1-naphthy,
nitrile, -C(=O)OR5a, -C(=O)NR5aRa, and -C(=O)R5a ; Rc
is one or more substituents selected from H, methyl,
isopropyl, tert-butyl, bromo, fluoro, hydroxyl,
R5aRaN-, R R N-C1-3 alkyl, methoxymethyl,
methoxyethyl, methylthiomethyl, piperidin-1-ylmethyl,
pyrrolidin-1-ylmethyl, optionally substituted phenyl,
optionally substituted pyridyl, optionally substituted
thienyl, and optionally substituted benzyl; wherein Ra
is selected from H, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, phenyl, and phenylmethyl; and
wherein R5a is selected from H, methyl, ethyl,
isopropyl, butyl, sec-butyl, isobutyl, phenylmethyl,
optionally substituted 5-6 membered heterocyclyl-C
1-2- alkyl, optionally substituted phenyl, and
optionally substituted 5-6-membered heterocyclyl;
C6-10 aryl, nitrile, -C(=O)OR5a, -C(=O)NR5aRa,
-C(=O)R5a and optionally substituted heteroraryl Ra is
selected from H, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, phenyl, and phenylmethyl; and
wherein R5a is selected from H, methyl, ethyl,
isopropyl, butyl, secbutyl, isobutyl, phenylmethyl,
optionally substituted 5-6 membered heterocyclyl-Q. 2-
alkyl, optionally substituted phenyl, and optionally
substituted 5-6-membered heterocyclyl; or wherein two
Rc substituents, two Rb substituents or Rc together
with Rb together form an optionally substituted fused
phenyl ring; or wherein 



two Rc substituents, together form an optionally
substituted 3-6 membered spiro ring; in conjunction
with any of the above or below embodiments.The
invention also relates to compounds wherein Rb is
independently selected at each occurrence from H,
optionally substituted arylalkyl, optionally
substituted 5-6-membered heterocyclyl-C 1-3 alkyl,
optionally substituted C1-6- alkyl, optionally
substituted 5-6 membered heterocyclyl, optionally
substituted C6-10 ary, optionally substituted C6-1O
heteroaryl, optionally substituted C3-6 cycloalkyl,
and RaR5aN-C1-3alkyl; Rc is one or more substituents
selected from H, methyl, isopropyl, tert-butyl, bromo,
fluoro, hydroxyl, R5aRaN-, R5aRaN-C1-3 alkyl,
methoxymethyl, methoxyethyl, methylthiomethyl,
piperidin-1-ylmethyl, pyrrolidin-1-ylmethyl,
optionally substituted phenyl, optionally substituted
pyridyl, optionally substituted thienyl, and
optionally substituted benzyl; wherein Ra is selected
from H, methyl, ethyl, isopropyl, butyl, sec-butyl,
isobutyl, phenyl, and phenylmethyl; and wherein R5a is
selected from H, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, phenylmethyl, optionally
substituted 5-6 membered heterocyclyl-C 1-2- alkyl,
optionally substituted phenyl, and optionally
substituted 5-6-membered heterocyclyl; C6-1O aryl,
nitrile, -C(=0)OR 5a, -C(=O)NR5aRa, -C(=O)R5a and
optionally substituted heteroraryl Ra is selected from
H, C1-6-alkyl, optionally substituted 5-6 membered
heterocyclyl, optionally substituted phenyl,
optionally substituted phenyl-C 1-6-alkyl, optionally
substituted 5-6 membered heterocyclyl-Ci- -alkyl,
C3-6-cycloalkyl, C3-6-cycloalkyl-C1-6-alkyl,
C2-6-alkenyl and C2-6-alkynyl; and R5a is selected
from H, C1-6-alkyl, C1-6-haloalkyl, phenyl-C
1-6-alkyl, 5-6 membered heterocyclyl-C 1-6-alkyl,
C3-6-cycloalkyl-C1-6-alkyl, RaC(=O)-, optionally
substituted phenyl, optionally substituted
5-6-membered heterocyclyl, C2-6-alkenyl, C2-6-alkynyl
and C3-6-cycloalkyl; or wherein two adjacent Rc
substituents, two adjacent Rb substituents or Rc
together with an adjacent Rb together form an
optionally substituted fused phenyl ring; or wherein
two Rc substituents, together form an optionally
substituted spiro ring; in conjunction with any of the
above or below embodiments. The invention also relates
to compounds wherein Rb is selected from H, optionally
substituted benzyl, C1-3 alkylaryl, C1-3
alkylheteroaryl, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, methoxymethyl,,
-(C1-6)alkyl,2-hydroxy 2-methylbutyl,
2-hydroxy-2-methylpropyl, 2-hydroxypropyl, 1-(1-
hydroxycyclopropyl)methyl,, ethylaminomethyl,
piperidin-1-ylmethyl, pyrrolidin-1- ylmethyl, pyridyl,
thienyl, optionally substituted phenyl, 1-naplithy,
nitrile, -C(=O)OR5a, -C(=O)NR5aRa, and -C(=O)R5a ; Rc
is one or more sbstituents selected from H, methyl,
isopropyl, tert-butyl, bromo, fluoro, hydroxyl,
R5aRaN-, R5aRaN-C1-3 alkyl, methoxymethyl,
methoxyethyl, methylthiomethyl, piperidin-1-ylmethyl,
pyrrolidin-1-ylmethyl, optionally substituted phenyl,
optionally substituted pyridyl, optionally substituted
thienyl, and optionally substituted benzyl; wherein Ra
is selected from H, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, phenyl, and phenylmethyl; and
wherein R5a is selected from H, methyl, ethyl,
isopropyl, butyl, sec-butyl, isobutyl, phenylmethyl,
optionally substituted 5-6 membered heterocyclyl-C
1-2- alkyl, optionally substituted phenyl, and
optionally substituted 5-6-membered heterocyclyl; or
wherein two Rc substituents, two Rb substituents or R
together with R together form an optionally
substituted fused phenyl ring; or wherein two Rc
substituents, together form an optionally substituted
3-6 membered spiro ring; in conjunction with any of
the above or below embodiments. The invention also
relates to compounds wherein Rb is independently
selected at each occurrence from H, optionally
substituted arylalkyl, optionally substituted
5-6-membered heterocyclyl-C 1-3 alkyl, optionally
substituted C1-6- alkyl, optionally substituted 5-6
membered heterocyclyl, optionally substituted C6-1O
ary, optionally substituted C6-10 heteroaryl,
optionally substituted C3-6 cycloalkyl, and
RaR5aN-C1-3alkyl; Rc is one or more substituents
selected from H, methyl, isopropyl, tert-butyl, bromo,
fluoro, hydroxyl, R5aRaN-, R5aRaN-C1-3 alkyl,
methoxymethyl, methoxyethyl, methylthiomethyl,
piperidin-1-ylmethyl, pyrrolidin-1-ylmethyl,
optionally substituted phenyl, optionally substituted
pyridyl, optionally substituted thienyl, and
optionally substituted benzyl; wherein Ra is selected
from H, methyl, ethyl, isopropyl, butyl, sec-butyl,
isobutyl, phenyl, and phenylmethyl; and wherein R5a is
selected from H, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, phenylmethyl, optionally
substituted 5-6 membered heterocyclyl-C^-alkyl,
optionally substituted phenyl, and optionally
substituted 5-6-membered heterocyclyl; C6-10 aiyl,
nitrile, -C(=O)OR5a, -C(=O)NR5aRa, -C(=O)R5a and
optionally substituted heteroraryl Ra is selected from
H, C1-6-alkyl, optionally substituted 5-6 membered
heterocyclyl, optionally substituted phenyl,
optionally substituted phenyl-Q- 6-alkyl, optionally
substituted 5-6 membered heterocyclyl-Q-e-alkyl,
C3-6-cycloalkyl, C3-6-cycloalkyl-C1-6-alkyl,
C2-6-alkenyl and C2-6-alkynyl; and R5a is selected
from H, C1-6-alkyl, C1-6-haloalkyl, phenyl-C
1-6-alkyl, 5-6 membered heterocyclyl-Cue-alkyl,
C^e-cycloalkyl-Q-e-alkyl, RaC(=O)-, optionally
substituted phenyl, optionally substituted
5-6-membered heterocyclyl, C2-6-alkenyl, C2-6-alkynyl
and C3-6-cycloalkyl;or wherein two adjacent R
substituents, two adjacent Rb substituents or Rc
together with an adjacent Rb together form an
optionally substituted fused phenyl ring; or wherein
two Rc substituents, together form an optionally
substituted spiro ring; in conjunction with any of the
above or below embodiments. The invention also relates
to compounds wherein Rb is selected from H, optionally
substituted benzyl, C1-3 alkylaryl, C1-3
alkylheteroaryl, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, methoxymethyl,,
-(C1-6)alkyl,2-hydroxy 2- methylbutyl,
2-hydroxy-2-methylpropyl, 2-hydroxypropyl, 1-(1-
hydroxycyclopropyl)methyl,, ethylaminomethyl,
piperidin- 1-ylmethyl, pyrrolidin- 1- ylmethyl,
pyridyl, thienyl, optionally substituted phenyl,
1-naphthy, nitrile, -C(=O)OR5a, -C(=O)NR5aRa, and
-C(=O)R5a ; R is one or more substituents selected
from H, methyl, isopropyl, tert-butyl, bromo, fluoro,
hydroxyl, R5aRaN-, R5aRaN-C1-3 alkyl, methoxymethyl,
methoxyethyl, methylthiomethyl, piperidin- 1-ylmethyl,
pyrrolidin- 1-ylmethyl, optionally substituted phenyl,
optionally substituted pyridyl, optionally substituted
thienyl, and optionally substituted benzyl; wherein Ra
is selected from H, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, phenyl, and phenylmethyl; and
wherein R5a is selected from H, methyl, ethyl,
isopropyl, butyl, sec-butyl, isobutyl, phenylmethyl,
optionally substituted 5-6 membered heterocyclyl-C
1-2- alkyl, optionally substituted phenyl, and
optionally substituted 5-6-membered heterocyclyl;
C6-10 aryl, nitrile, -C(=O)OR5a, -C(=O)NR5aRa,
-C(=O)R5a and optionally substituted heteroraryl Ra is
selected from H, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, phenyl, and phenylmethyl; and
wherein R5a is selected from H, methyl, ethyl,
isopropyl, butyl, secbutyl, isobutyl, phenylmethyl,
optionally substituted 5-6 membered heterocyclyl-C
1-2- alkyl, optionally substituted phenyl, and
optionally substituted 5-6-membered heterocyclyl; or
wherein two Rc substituents, two Rb substituents or Rc
together with Rb together form an optionally
substituted fused phenyl ring; or wherein two Rc
substituents, together form an optionally substituted
3-6 membered spiro ring; in conjunction with any of
the above or below embodiments. The invention also
relates to compounds wherein Rb is independently
selected at each occurrence from H, optionally
substituted arylalkyl, optionally substituted
5-6-membered heterocyclyl-C 1-3 alkyl, optionally
substituted C1-6- alkyl, optionally substituted 5-6
membered heterocyclyl, optionally substituted C6-10
ary, optionally substituted C6-10 heteroaryl,
optionally substituted C3-6 cycloalkyl, and 



RaR5aN-Ci-3alkyl; Rc is one or more substituents
selected from H, methyl, isopropyl, tert-butyl, bromo,
fluoro, hydroxyl, R5aRaN-, R5aRaN-C1-3 alkyl,
methoxymethyl, methoxyethyl, methylthiomethyl,
piperidin-1-ylmethyl, pyrrolidin-1-ylmethyl,
optionally substituted phenyl, optionally substituted
pyridyl, optionally substituted thienyl, and
optionally substituted benzyl; wherein Ra is selected
from H, methyl, ethyl, isopropyl, butyl, sec-butyl,
isobutyl, phenyl, and phenylmethyl; and wherein R5a is
selected from H, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, phenylmethyl, optionally
substituted 5-6 membered heterocyclyl-C 1-2- alkyl,
optionally substituted phenyl, and optionally
substituted 5-6-membered heterocyclyl; C6-10 aryl,
nitrile, -C(=O)OR5a, -C(=O)NR5aRa, -C(=O)R5a and
optionally substituted heteroraryl Ra is selected from
H, C1-6-alkyl, optionally substituted 5-6 membered
heterocyclyl, optionally substituted phenyl,
optionally substituted phenyl-C1-6-alkyl, optionally
substituted 5-6 membered heterocyclyl-Ci-6-alkyl,
C3-6-cycloalkyl, C2-6-alkenyl and C2-6-alkynyl; and
R5a is selected from H, C1-6-alkyl, C1-6-haloalkyl,
phenyl-C1-6-alkyl, 5-6 membered heterocyclyl-C
1-6-alkyl, C3-6-cycloalkyl-C 1-6-alkyl, RaC(=O)-,
optionally substitutedphenyl, optionally substituted
5-6-membered heterocyclyl, C2-6-alkenyl, C2-6-alkynyl
and C3-6-cycloalkyl;or wherein two adjacent Rc
substituents, two adjacent Rb substituents or Rc
together with an adjacent Rb together form an
optionally substituted fused phenyl ring; or wherein
two Rc substituents, together form an optionally
substituted spiro ring; in conjunction with any of the
above or below embodiments. The invention also relates
to compounds wherein Rb is selected from H, optionally
substituted benzyl, C1-3 alkylaryl, C1-3
alkylheteroaryl, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, methoxymethyl,,
-(C1-6)alkyl,2-hydroxy 2- methylbutyl,
2-hydroxy-2-methylpropyl, 2-hydroxypropyl, 1-(1-
hydroxycyclopropyl)methyl,, ethylaminomethyl,
piperidin-1-ylmethyl, pyrrolidin-1- ylmethyl, pyridyl,
thienyl, optionally substituted phenyl, 1-naphthy,
nitrile, -C(=O)OR5a, -C(=O)NR5aR\ and -C(=O)R5a ; Rc
is one or more substituents selected from H, methyl,
isopropyl, tert-butyl, bromo, fluoro, hydroxyl,
R5aRaN-, R5aRaN-C1-3 alkyl, methoxymethyl,
methoxyethyl, methylthiomethyl, piperidin-1-ylmethyl,
pyrrolidin-1-ylmethyl, optionally substituted phenyl,
optionally substituted pyridyl, optionally substituted
thienyl, and optionally substituted benzyl; wherein Ra
is selected from H, methyl, ethyl, isopropyl, butyl,
sec-butyl, isobutyl, phenyl, and phenylmethyl; and
wherein R5a is selected from H, methyl, ethyl,
isopropyl, butyl, sec-butyl, isobutyl, phenylmethyl,
optionally substituted 5-6 membered heterocyclyl-C]^-
alkyl, optionally substituted phenyl, and optionally
substituted 5-6-membered heterocyclyl; C6-I0 aryl,
nitrile, -C(=O)OR5a, -C(=O)NR5aRa, -C(=O)R5a and
optionally substituted heteroraryl Ra is selected from
H, methyl, ethyl, isopropyl, butyl, sec-butyl,
isobutyl, phenyl, and phenylmethyl; and wherein R5a is
selected from H, methyl, ethyl, isopropyl, butyl,
secbutyl, isobutyl, phenylmethyl, optionally
substituted 5-6 membered heterocyclyl-Ci -2- alkyl,
optionally substituted phenyl, and optionally
substituted 5-6-membered heterocyclyl; or wherein two
Rc substituents, two Rb substituents or Rc together
with Rb together form an optionally substituted fused
phenyl ring; or wherein two R substituents, together
form an optionally substituted 3-6 membered spiro
ring; in conjunction with any of the above or below
embodiments. The invention also relates to compounds
wherein n is 0 or 1; in conjunction with any of the
above or below embodiments;T is O; in conjunction with
any of the above or below embodiments; and R3 and R4
are both H; in conjunction with any of the above or
below embodiments. The invention also relates to
compounds wherein R is in conjunction with any of the
above or below embodiments. The invention also relates
to compounds R is R8a is C1-3 alkyl or H; in
conjunction with any of the above or below
embodiments. The invention also relates to compounds
wherein R8a is C1-3 alkyl or H ; in conjunction with
any of the above or below embodiments. The invention
also relates to compounds and pharmaceutically
acceptable salts and solvates thereof selected from
N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-fluorophenyl)-l
-methyl-3-oxo-2-phenyl-5-(pyridin-
4-yl)-2,3-dihydro-1H-pyrazole-4-carboxamide;
N-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-yl)-l-methyl
-3-oxo-2-phenyl-5-(pyrrolidin-lylmethyl)-
2,3-dihydro-lH-pyrazole-4-carboxamide;
N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-fluorophenyl)-5
-((ethyl(methyl)amino)methyl)-lmethyl-
3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide:;
N-(4-(6,7-diinethoxyquinolin-4-yloxy)-3-fluorophenyl)-
5-((dimethylamino)metb.yl)-l-niethyl-
3-oxo-2-phenyl-2,3-dihydro-1H-pyrazole-4-carboxamide;
5-(aminomethyl)-N-(3-fluoro-4-(7-metlioxyquinolin-4-yl
oxy)plienyl)-l-metliyl-3-oxo-2-
phenyl-2,3-dihydro-1H-pyrazole-4-carboxamide;
tert-butyl
(4-((3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)carb
amoyl)-l-methyl-3-oxo-2-
phenyl-2,3-dihydro-lH-pyrazol-5-yl)methylcarbamate;
N-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-yl)-
1-methyl-3-oxo-2-phenyl-5-(pyrrolidin-1-
ylmethyl)-2,3-dihydro- 1H-pyrazole-4-carboxamide;
N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-l-met
hyl-3-oxo-2-phenyl-5-(pyrrolidin-lylmethyl)-
2,3-dihydro-lH-pyrazole-4-carboxamide;
N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-5-met
hyl-3-oxo-2-phenyl-1-
((tetrahydrofuran-2-yl)methyl)-2,3-dihydro-lH-pyrazole
-4-carboxamide;
5-((ethyl(methyl)amino)methyl)-N-(3-fluoro-4-(7-methox
yquinolin-4-yloxy)phenyl)-l-methyl-
3-oxo-2-phenyl-2,3-dihydro-1H-pyrazole-4-carboxamide;
2-benzyl-N-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-yl)
-l-methyl-3-oxo-5-(pyridin-4-yl)-2,3-
dihydro-1H-pyrazole-4-carboxamide;
2-benzyl-N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phen
yl)-l-methyl-3-oxo-5-(pyridin-4-yl)-
2,3-dihydro-1H-pyrazole-4-carboxamide;
(S)-N-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-yl)-l-me
thyl-3-oxo-2-(l-phenylethyl)-5-
(pyridin-4-yl)-2,3-dihydro-1H-pyrazole-4-carboxamide;
(S)-N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-l
-methyl-3-oxo-2-(l -phenylethyl)-5-
(pyridin-4-yl)-2,3-dihydro- 1H-pyrazole-4-carboxamide;
N-(5-(7-methoxyqumolin-4-yloxy)pyridin-2-yl)-l-methyl-
3-oxo-2-phenyl-5-(pyridin-4-yl)-
2,3-dihydro-lH-pyrazole-4-carboxamide;
N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-l-met
hyl-3-oxo-2-phenyl-5-(pyridin-4-yl)-
2,3-dihydro-lH-pyrazole-4-carboxamide;
N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2-yl)-
1-methyl-3-oxo-2-phenyl-5-(pyridm-4-yl)-
2,3-dihydro-lH-pyrazole-4-carboxamide;
N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-l-met
hyl-3-oxo-2-phenyl-5-(pyridin-2-yl)-
2,3-dihydro-lH-pyrazole-4-carboxamide;
N-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-yl)-l-methyl
-3-oxo-2-phenyl-5-(pyridin-2-yl)-
2,3-dihydro-1H-pyrazole-4-carboxamide;
N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-l-met
hyl-3-oxo-2-phenyl-5-(tetraliydro-
2H-pyran-4-yl)-2,3-dihydro-lH-pyrazole-4-carboxamide;
N-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-yl)-l-meth.y
l-3-oxo-2-phenyl-5-(tetrahydro-2Hpyran-
4-yl)-2,3-dihydro-lH-pyrazole-4-carboxamide;
1-Methyl-N-(5-((7-(methyloxy)-4-quinolinyl)oxy)-2-pyri
dinyl)-5-(2-methyl- 1,3-thiazol-4-yl)-
3-oxo-2-phenyl-2,3 -dihydro-1H-pyrazole-4-carboxamide;
N-(5-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-2-pyridiny
l)-l-methyl-5-(5-methyl-3-isoxazolyl)-
3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide;
l-methyl-5-(5-methyl-3-isoxazolyl)-N-(5-((7-(methyloxy
)-4-quinolinyl)oxy)-2-pyridinyl)-3- 



oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide;
N-(3-fluoro-4-((7-(methyloxy)-4-quinolmyl)oxy)phenyl)-
l-methyl-5-(5-methyl-3-isoxazolyl)-
3-oxo-2-phenyl-2,3-dihydro-1H-pyrazole-4-carboxamide;
1-methyl-N-(5-((7-(methyloxy)-4-quinolinyl)oxy)-2-pyri
dinyl)-3-oxo-2-phenyl-5-(2-
pyrazinyl)-2,3-dihydro-lH-pyrazole-4-carboxamide;
N-(3-fluoro-4-((7-(methyloxy)-4-quinolinyl)oxy)phenyl)
-l-methyl-3-oxo-2-phenyl-5-(2- pyrazinyl)-2,3
-dihydro-1H-pyrazole-4-carboxamide;
N-(5-((6,7-bis(methyloxy)-4-quinolmyl)oxy)-2-pyridinyl
)-l-methyl-3-oxo-2-phenyl-5-(2- pyrazinyl)-2,3
-dihydro-1H-pyrazole-4-carboxamide;
N-(5-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-2-pyridiny
l)-l-methyl-5-(2-methyl-l,3-thiazol-4-
yl)-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazole-4-carboxami
de;
N-(3-fluoro-4-((7-(methyloxy)-4-quinolinyl)oxy)phenyl)
- 1-methyl-5-(2-methyl- 1,3-thiazol-4-
yl)-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxami
de;
N-(4-(6,7-dimethoxyquinolm-4-yloxy)-3-fluorophenyl)-N,
l,5-trimethyl-3-oxo-2-phenyl-2,3-
dihydro-1H-pyrazole-4-carboxamide;
2-(3-chlorophenyl)-N-(4-(6,7-dimethoxyquinolin-4-yloxy
)-3-fluorophenyl)-l,5-dimethyl-3- oxo-2,3-dihydro-lH-
ryrazole-4-carboxamide;
2-(3-chlorophenyl)-N-(5-(6,7-dimethoxyquinolin-4-yloxy
)pyridin-2-yl)-l,5-dimethyl-3-oxo- 2,3-dihydro-
1H-pyrazole-4-carboxamide;
N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3
-fluorophenyl)-1,5-dimethyl-3-oxo-2-p-tolyl-2,3-
dihydro-1H-pyrazole-4-carboxamide;
N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-fluorophenyl)-2
-(4-fluorophenyl)-l,5-dimethyl-3-
oxo-2,3-dihydro-lH-pyrazole-4-carboxamide;
N-(5-(6,7-dimethoxyqu.inolin-4-yloxy)pyridine-2-yl)-l,
5-dimethyl-3-oxo-2-p-tolyl-2,3-
dihydro-1H-pyrazole-4-carboxamide;
N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2-yl)-2-(4
-fluorophenyl)-l,5-dimethyl-3-oxo-
2,3-dihydro-lH-pyrazole-4-carboxamide;
2-(3-chloroplienyl)-N-(5-(7-methoxyquinolin-4-yloxy)py
ridin-2-yl)-l,5-dimethyl-3-oxo-2,3-
dihydro-1H-pyrazole-4-carboxamide;
N-(5-(7-methoxyqumolm-4-yloxy)pyridin-2-yl)-l,5-dimeth
yl-3-oxo-2-p-tolyl-2,3-dihydro-lHpyrazole-
4-carboxamide;
2-(2-chlorophenyl)-N-(5-(6,7-dimethoxyquinolin-4-yloxy
)pyridin-2-yl)-l,5-dimethyl-3-oxo-
2,3-dihydro-lH-pyrazole-4-carboxamide;
2-(2-cb.lorophenyl)-N-(4-(657-dimethoxyquinolin-4-ylox
y)-3-fluoroprienyl)-l,5-dimethyl-3-
oxo-2,3-dihydro-1H-pyrazole-4-carboxamide;
2-(2-chlorophenyl)-N-(3-fluoro-4-(7-methoxyquinolin-4-
yloxy)phenyl)-l,5-dimethyl-3-oxo-
2,3-dihydro-1H-pyrazole-4-carboxamide;
N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-2-(4-
fluorophenyl)-l ,5-dimethyl-3-oxo-
2,3-dihydro-lH-pyrazole-4-carboxamide;
2-(3-chlorophenyl)-N-(3-fluoro-4-(7-methoxyquinolin-4-
yloxy)phenyl)- 1,5-dimethyl-3-oxo-
2,3-dihydro-lH-pyrazole-4-carboxamide;
N-(6-(6,7-dimethoxyquinolin-4-yloxy)pyridin-3-yl)-l,5-
dimethyl-3-oxo-2-phenyl-2,3-dihydro-
1H-pyrazole-4-carboxamide;
N-(2-chloro-4-(6,7-dimethoxyquinolin-4-yloxy)phenyl)-l
,5-dimethyl-3-oxo-2-phenyl-2,3-
dihydro-1H-pyrazole-4-carboxamide;
2-benzyl-N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-fluoro
phenyl)-l,5-dimethyl-3-oxo-2,3-
dihydro-1H-pyrazole-4-carboxamide;
2-benzyl-N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2
-yl)-l,5-dimethyl-3-oxo-2,3-dihydro-
1H-pyrazole-4-carboxamide;
N-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-yl)~1-methyl
-3-oxo-2-phenyl-2,3 -dihydro-1Hpyrazole-
4-carboxamide;
N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-fluorophenyl)-l
-(2-hydroxy-2-methylpropyl)-5-
methyl-3-oxo-2-phenyl-2,3
-dihydro-lH-pyrazole-4-carboxamide;
N-(3-fluoro-4-(7-methoxyqu.inolin-4-yloxy)rhenyl)-5-me
thyl-3-oxo-l-(2-oxobutyl)-2-phenyl-
2,3-dihydro-lH-pyrazole-4-carboxamide;
N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-5-met
hyl-l-(3-methyl-2-oxobutyl)-3-oxo-
2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide;'
PCT7US2006/016344 (R)-N-(3
-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-
1-(2-hydroxybutyl)-5-methyl-3 -oxo- 2-phenyl-2,3
-dihydro- 1H-pyrazole-4-carboxamide; N-(3
-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-
1-((2R,3R)-3 -hydroxybutan-2-yl)-5- methyl-3
-oxo-2-phenyl-2,3 -dihydro- 1H-pyrazole-4-carboxamide;
l-((2R,3R)-3-hydroxybutan-2-yl)-N-(5-(7-methoxyquinoli
n-4-yloxy) ryridin-2-yl)-5-methyl-3- oxo-2-phenyl-2,3
-dihydro- 1H-pyrazole-4-carboxamide;
(S)-l-(2-hydroxy-3-methylbutyl)-N-(5-(7-methoxyquinoli
n-4-yloxy)pyridin-2-yl)-5-methyl-3- oxo-2-phenyl-2,3
-dihydro- 1H-pyrazole-4-carboxamide;
(R)-l-(2-hydroxy-3-methylbutyl)-N-(5-(7-methoxyquinoli
n-4-yloxy)pyridin-2-yl)-5-methyl-3-
oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide;
(S)-N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-l
-(2-hydroxy-3-methylbutyl)-5-
methyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carbox
amide;
(R)-N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-l
-(2-hydroxy-3-methylbutyl)-5- methyl-3
-oxo-2-phenyl-2,3 -dihydro- 1H-pyrazole-4-carboxamide;
N-(3-fluoro-4-(7-methoxyquinolm-4-yloxy)phenyl)-5-meth
yl-l-((3-methyl-2-oxooxazolidin-5-
yl)methyl)-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-ca
rboxamide;
N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-l-(2-
hydroxy-3-(methylamino)propyl)-5- methyl-3
-oxo-2-phenyl-2 ,3-dihydro- 1H-pyrazole-4-carboxamide;
l-(3-chloro-2-hydroxypropyl)-N-(3-fluoro-4-(7-methoxyq
uinolin-4-yloxy)phenyl)-5-methyl-3- oxo-2-phenyl-2,3
-dihydro- 1H-pyrazole-4-carboxamide;
N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-l-(2-
hydroxy-2-methylbutyl)-5-methyl-3-
oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide;
l-(2-hydroxy-3-methylbutyl)-N-(5-(7-methoxyquinolin-4-
yloxy)pyridin-2-yl)-5-methyl-3-oxo-
2-phenyl-2,3-dihydro-lH- ryrazole-4-carboxamide;
N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-l-(2-
hydroxy-3-methylbutyl)-5-methyl-3-
oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide;
N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-l-(2-
hydroxy-3-morpholinopropyl)-5- methyl-3
-oxo-2-phenyl-2,3 -dihydro- 1H-pyrazole-4-carboxamide;
N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-5-met
hyl-l-(oxazolidin-5-ylmethyl)-3- oxo-2-phenyl-2,3
-dihydro- 1H-pyrazole-4-carboxamide;
(S)-N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-l
-(2-hydroxybutyl)-5-methyl-3-oxo-
2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide;
l-(3-amino-2-hydroxypropyl)-N-(3-fluoro-4-(7-methoxyqu
inolin-4-yloxy)phenyl)-5-methyl-3-
oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide;
l-(2-hydroxy-2-meth.ylpropyl)-N-(5-(7-methoxyquinolin-
4-yloxy)pyridin-2-yl)-5-metliyl-3-
oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide;
N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-l-(2-
hydroxy-2-methylpropyl)-5-inethyl-
3-oxo-2-phenyl-2,3-dihydro-1H-pyrazole-4-carboxamide;
(R)-l-(2-hydroxypropyl)-N-(5-(7-methoxyquinolin-4-ylox
y)pyridin-2-yl)-5-meth.yl-3-oxo-2-
phenyl-2,3-dihydro-lH-pyrazole-4~carboxaniide;
l-(3-(dimethylammo)-2-hydroxypropyl)-N-(3-fluoro-4-(7-
methoxyquinolin-4-yloxy)phenyl)-
5-methyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carb
oxamide;
(R)-N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-l
-(2-hydroxypropyl)-5-methyl-3-oxo-
2-phenyl-2,3-dihydro-1H-pyrazole-4-carboxamide;
(R)-N-(4-(6,7-dimethoxyqumolin-4-yloxy)-3-fluorophenyl
)-l-(2-hydroxypropyl)-5-methyl-3-
oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide;
l-(2-hydroxypropyl)-N-(5-(7-methoxyquinolin-4-yloxy)py
ridin-2-yl)-5-methyl-3-oxo-2-
phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide;
N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridm-2-yl)-l-(2-
hydroxy-2-meth.ylpropyl)-5-methyl-
3-oxo-2-phenyl-2,3-dihydro-1H-pyrazole-4-carboxamide; 



(R)-2-(3-chlorophenyl)-N-(3-fluoro-4-(7-methoxyquinoli
n-4-yloxy)phenyl)-l-(2-
hydroxypropyl)-5-methyl-3-oxo-2,3-dihydro-lH-pyrazole-
4-carboxamide;
(R)-2-(3-chlorophenyl)-1-(2-hydroxypropyl)-N-(5-(7-met
hoxyqumolin-4-yloxy)pyridin-2-yl)-
5-methyl-3-oxo-2,3-dihydro-lH-pyrazole-4-carboxamide;
(R)-N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-2
-(4-fluorophenyl)- 1-(2-
hydroxypropyl)-5-methyl-3-oxo-2,3-dihydro-lH-pyrazole-
4-carboxamide
l-(2-hydroxy-2-methylpropyl)-N-(5-(l-oxo-7-methoxyquin
olin-4-yloxy)pyridin-2-yl)-5-
methyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carbox
amide;
N-(3-Fluoro-4-(7-hydroxyquinolin-4-yloxy)phenyl)-l-(2-
hydroxy-2-methylpropyl)-5-methyl-
3-oxo-2-phenyl-2,3-dihydro-1H-pyrazole-4-carboxamide;
l-(2-hydroxy-2-methylpropyl)-N-(5-(7-hydroxyquinolin-4
-yloxy)pyridin-2-yl)-5-methyl-3-
oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide;
N-(4-(6-Ethyl-7-methoxyquinolin-4-yloxy)-3-fluoropheny
l)-l,5-dimethyl-3-oxo-2-phenyl-2,3-
dihydro-1H-pyrazole-4-carboxamide;
N-(3-Fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-
1,5-dimethyl-3-oxo-2-phenyl-2,3-
dihydro-1H-pyrazole-4-carboxamide;
N-(3-fluoro-4-(7-Methoxyquinolin-4-yloxy)phenyl)-l,2-d
imethyl-3-oxo-5-phenyl-2,3-dihydrolH-
pyrazole-4-carboxamide;
N-(5-(7-Methoxyquinolin-4-yloxy)pyridin-2-yl)-l,2-dime
thyl-3-oxo-5-phenyl-2,3-dihydro-lHpyrazole-
4-carboxamide;
N-(4-(6,7-Dimethoxyquinolin-4-yloxy)-3-fluorophenyl)-l
,2-dimethyl-3-oxo-5-phenyl-2,3-
dihydro-1H-pyrazole-4-carboxamide;
N-(5-(7-Methoxyquinolin-4-yloxy)pyridin-2-yl)-l,5-dime
thyl-3-oxo-2-phenyl-2,3-dihydro-lH-
ryrazole-4-carboxamide;
(R)-l-(2-Hydroxypropyl)-N-(5-(7-methoxyquinolin-4-ylox
y)pyridin-2-yl)-2-methyl-3-oxo-5-
phenyl-2,3-dihydro-1H-pyrazole-4-carboxamide;
(R)-N-(3-Fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-1
-(2-hydroxypropyl)-2-methyl-3-oxo-
5-phenyl-2,3-dihydro-1H-pyrazole-4-carboxamide
(S)-N-(3-fluoro-4-(6-methoxyquinolin-4-yloxy)phenyl)-l
-(2-hydroxypropyl)-5-methyl-3-oxo-
2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide;
l-(2-aminoethyl)-N-(3-fluoro-4-((7-(methyloxy)-4-quino
linyl)oxy)phenyl)-5-methyl-3-oxo-2-
phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide
l-(2-(l,3-dioxo-l,3-dihydro-2H-isoindol-2-yl)ethyl)-N-
(3-fluoro-4-((7-(methyloxy)-4-
quinolinyl)oxy)phenyl)-5-methyl-3-oxo-2-phenyl-2,3-dih
ydro-lH-pyrazole-4- carboxamide;
l-(2-aminoethyl)-N-(3-fluoro-4-((7-(methyloxy)-4-quino
linyl)oxy)phenyl)-5-methyl-3-oxo-2-
phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide;
5-methyl-N-(5-((7-(methyloxy)-4-quinolinyl)oxy)-2-pyri
dinyl)-3-oxo-2-rhenyl-l-
(phenylmethyl)-2,3-dihydro-lH-pyrazole-4-carboxamide
l-benzyl-N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phen
yl)-5-methyl-3-oxo-2-phenyl-2,3-
dihydro-1H-pyrazole-4-carboxamide;
5-methyl-l-(2-(methyloxy)ethyl)-N-(5-((7-(methyloxy)-4
-quinolinyl)oxy)-2-pyridinyl)-3-oxo-
2-rhenyl-2,3-dihydro-1H-pyrazole-4-carboxamide;
N-(3-fluoro-4-((7-(methyloxy)-4-quinolinyl)oxy)phenyl)
-5-methyl-l-(2-(methyloxy)ethyl)-3-
oxo-2-phenyl-2,3-dihydro-1H-pyrazole-4-carboxamide;
l-(2-hydroxyethyl)-5-methyl-N-(5-((7-(methyloxy)-4-qui
nolinyl)oxy)-2-pyridinyl)-3-oxo-2-
rhenyl-2,3-dihydro-1H-pyrazole-4-carboxamide;
l-((2R)-2-fluoropropyl)-5-methyl-N-(5-((7-(methyloxy)-
4-quinolinyl)oxy)-2-pyridinyl)-3-oxo-
2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide;
(S)-l-(2-(dimethylamino)propyl)-N-(3-fluoro-4-(7-metho
xyquinolin-4-yloxy)phenyl)-5-
methyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazole-4-carbox
amide;
N-(3-fluoro-4-((7-(methyloxy)-4-quinolinyl)oxy)phenyl)
-5-methyl-3-oxo-2-phenyl-l-(2-(lpyrrolidinyl)
ethyl)-2,3 -dihydro-1H-pyrazole-4-carboxamide;
l-((2S)-2-fluoropropyl)-5-methyl-N-(5-((7-(methyloxy)-
4-quinolinyl)oxy)-2-pyridinyl)-3-oxo-
2-phenyl-2,3-dihydro-1H-pyrazole-4-carboxamide;
N-(3-fluoro-4-((7-(methyloxy)-4-quinolinyl)oxy)phenyl)
-l-((2S)-2-fluoropropyl)-5-methyl-3-
oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide;
l-((2S)-2-(acetylammo)propyl)-N-(3-fluoro-4-((7-(methy
loxy)-4-quinolinyl)oxy)phenyl)-5-
methyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazole-4-carbox
amide;
l-((2S)-2-aminopropyl)-N-(3-fluoro-4-((7-(methyloxy)-4
-quinolinyl)oxy)prienyl)-5-methyl-3-
oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide;
l-((2S)-2-azidopropyl)-N-(3-fluoro-4-((7-(methyloxy)-4
-quinolinyl)oxy)phenyl)-5-metliyl-3-
oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide;
N-(3-fluoro-4-((7-(methyloxy)-4-qumolinyl)oxy)phenyl)-
l-(2-hydroxyethyl)-5-methyl-3-oxo-
2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide;
N-(3-fluoro-4-((7-(methyloxy)-4-quinolinyl)oxy)phenyl)
-5-methyl-3 -oxo-2-phenyl-1-propyl-
2,3-dihydro-lH-pyrazole-4-carboxamide;
N-(4-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-3-fluoroph
enyl)-l-((2R)-2-hydroxypropyl)-5-
methyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carbox
amide;
N-(4-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-3-fluoroph
enyl)-l-((2S)-2-hydroxypropyl)-5-
methyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carbox
amide;
5-methyl-N-(5-((7-(methyloxy)-4-quinolinyl)oxy)-2-pyri
dinyl)-l-(2-methylpropyl)-3-oxo-2-
phenyl-2,3-dihydro-1H-pyrazole-4-carboxamide;
5-methyl-N-(5-((7-(methyloxy)-4-quinolinyl)oxy)-2-pyri
dinyl)-3-oxo-2-phenyl-l-propyl-2,3-
dihydro-1H-pyrazole-4-carboxamide;
N-(3-fluoro-4-((7-(methyloxy)-4-quinolinyl)oxy)phenyl)
-5-methyl-3-oxo-l-(2-oxopropyl)-2-
phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide;
l-(2,3-dihydroxy-2-methylpropyl)-N-(3-fluoro-4-((7-(me
thyloxy)-4-quinolinyl)oxy)phenyl)-5-
methyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazole-4-carbox
amide;
N-(3-fluoro-4-((7-(methyloxy)-4-quinolinyl)oxy)phenyl)
-l-(2-hydroxypropyl)-5-methyl-3-
oxo-2-phenyl-2,3-dihydro- 1H-pyrazole-4-carboxamide;
N-(4-((6,7-bis(methyloxy)-4-quinazolinyl)oxy)-3-fluoro
phenyl)-l-(2-hydroxy-2- methylpropyl)-5-methyl-3
-oxo-2-phenyl-2,3-dihydro-1H-pyrazole-4-carboxamide;
N-(3-fluoro-4-((7-(methyloxy)-4-quinolinyl)oxy)phenyl)
-5-methyl- 1-(2-methyl-2-propen- 1-
yl)-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazole-4-carboxami
de;
N-(4-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-3-fluoroph
enyl)-l-((2S)-2-hydroxypropyl)-5-
methyl-3-oxo-2-phenyl-2
53-dihydro-lH-pyrazole-4-carboxamide;
N-(4-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-3-fluoroph
enyl)-5-niethyl-3-oxo-l-(2- oxopropyl)-2-phenyl-2,3
-dihydro-1H-pyrazole-4-carboxamide;
N-(4-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-3
-fluorophenyl)- 1-(2,3-dihydroxy-2-
methylpropyl)-5-methyl-3-oxo-2-phenyl-2,3-dihydro-lH-p
yrazole-4-carboxamide;
N-(4-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-3-fluoroph
enyl)-5-methyl-l-(2-methyl-2-propen-
1-yl)-3-oxo-2-phenyl-2,3
-dihydro-1H-pyrazole-4-carboxamide;
N-(5-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-2-pyridiny
l)-5-methyl-3-oxo-2-phenyl-l-propyl-
2,3-dihydro-1H-pyrazole-4-carboxamide;
N-(4-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-3-fluoroph
enyl)-5-methyl-3-oxo-2-phenyl-2,3-
dihydro-1H-pyrazole-4-carboxamide;
N-(5-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-2-pyridiny
l)-5-methyl-3-oxo-2-phenyl-l-(2-
propen-1-yl)-2,3-dihydro-1H-pyrazole-4-carboxamide;
N-(4-((6,7-bis(methyloxy)-
1-oxido-4-quinolmyl)oxy)-3-fluorophenyl)-5-methyl-3-ox
o-2- phenyl-1-(2-propen-l
-yl)-2,3-dihydro-lH-pyrazole-4-carboxamide;
N-(4-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-3
-fluorophenyl)-5-methyl-3 -oxo-2-phenyl-1-
(phenylmethyl)-2,3 -dihydro-1H-pyrazole-4-carboxamide;
4-(6,7-Dimethoxyquinolin-4-yloxy)-3-fluoro-N-(5-oxo-l-
phenyl-2,5-dihydro-lH-pyrazol-3- yl)benzamide;
4-(6,7-Dimethoxyquinolin-4-yloxy)-N-((l,2-dimethyl-5-o
xo-3-phenyl-2,5-dihydro-lHpyrazol-
4-yl)methyl)-3-fluorobenzamide;
4-(6,7-Dimethoxyquinolin-4-yloxy)-N-(2,3
-dimethyl-5-oxo- 1-phenyl-2,5-dihydro-1H-pyrazol- 



4-yl)-3-fluorobenzamide
4-(6,7-Dimethoxyquinolin-4-yloxy)-N-((2,3-dimethyl-5-o
xo-l-phenyl-2,5-dihydro-lHpyrazol-
4-yl)methyl)-3-fluorobenzamide;
l-Benzyl-N-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-yl)
-2-oxo-l,2-dihydropyrazolo[l,5-
a]pyridine-3-carboxamide;
4-((5-(6,7-Dimethoxyquinolin-4-yloxy)ryridin-2-ylamino
)methyl)-l,5-dimethyl-2-phenyl-l,2-
dihydropyrazol-3-one;
N-(3-fluoro-4-(2-(3-methyl-l,2,4-oxadiazol-5-yl)thieno
[3,2-b] ryridin-7-yloxy)phenyl)-l-(2-
hydroxy-2-methylpropyl)-5-methyl-3-oxo-2-phenyl-2,3-di
hydro-lH-pyrazole-4- carboxamide;
N-(3-fluoro-4-((2-(l-methyl-lH-imidazol-5-yl)thieno[3,
2-b]pyridin-7-yl)oxy)phenyl)-l-(2-
hydroxy-2-methylproryl)-5-methyl-3-oxo-2-phenyl-2,3-di
hydro-lH-pyrazole-4- carboxamide;
N-(3-fluoro-4-((2-(l-methyl-lH-imidazol-5-yl)thieno[3,
2-b]pyridin-7-yl)oxy) rhenyl)-l-((2R)-
2-hydroxypropyl)-5-methyl-3-oxo-2-phenyl-2,3-dihydro-l
H-pyrazole-4-carboxamide;
N-(3-fluoro-4-(7H-pyrrolo[2,3-d]pyrimidin-4-yloxy)phen
yl)-l-(2-liydroxy-2-metliylpropyl)-5-
methyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazole-4-carbox
amide;
N-(3-fluoro-4-(lH-pyrrolo[2,3-b]pyridin-4-yloxy)phenyl
)-l-(2-hydroxy-2-methylpropyl)-5-
methyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazole-4-carbox
amide; Methyl(6-((4-(((l-(2-hydroxy-2-methylpro
ryl)-5-methyl-3-oxo-2-rhenyl-2,3-dihydro-lHpyrazol-
4-yl)carbonyl)amino)phenyl)oxy)-lH-benzimidazol-2-yl)c
arbamate;
N-(4-(2-(azetidine-l-carbonyl)thieno[3,2-b]pyridin-7-y
loxy)-3-fluorophenyl)-5-methyl-3-oxo-
2-phenyl-1-propyl-2,3-dihydro-1H-pyrazole-4-carboxamid
e;
7-(2-fluoro-4-(l-(2-hydroxy-2-methylpropyl)-5-metriyl-
3-oxo-2-prienyl-2,3-dihydro-lHpyrazole-
4-carboxamido)phenoxy)-N-methylthieno[3,2-b]pyridine-2
-carboxamide;
N-(3-fluoro-4-(2-(l-methylpiperazine-4-carbonyl)thieno
[3,2-b]pyridin-7-yloxy)phenyl)-l-(2-
liydroxy-2-methylpropyl)-5-methyl-3-oxo-2-phenyl-2,3-d
ihydro-1H-pyrazole-4- carboxamide;
N-(2-(dimethylamino)ethyl)-7-(2-fluoro-4-(l-(2-hydroxy
-2-methylpropyl)-5-methyl-3-oxo-2-
phenyl-253-dihydro-lH-pyrazole-4-carboxamido)pb.enoxy)
thieno[3,2-b]pyridine-2- carboxamide; N-(4-(2-(3
-(dimethylamino)pyrrolidine-1-carbonyl)thieno[3,2-b]py
ridin-7-yloxy)-3-
fluorophenyl)-1-(2-hydroxy-2-methylpropyl)-5-methyl-3-
oxo-2-phenyl-2,3-dihydro-1H- ryrazole-4-carboxamide;
7-(2-fluoro-4-(l-(2-hydroxy-2-methylpropyl)-5-methyl-3
-oxo-2-phenyl-2,3-dihydro-lHpyrazole-
4-carboxamido)phenoxy)-N,N-dimethylthieno[3,2-b]pyridi
ne-2-carboxamide;
7-(2-fluoro-4-(l-(2-hydroxy-2-methylpropyl)-5-methyl-3
-oxo-2-phenyl-2,3-dihydro-lHpyrazole-
4-carboxamido)phenoxy)thieno[3,2-b]pyridine-2-carboxam
ide;
N-(2-(dimethylamino)ethyl)-7-(2-fluoro-4-(l-(2-hydroxy
-2-methylpro ryl)-5-methyl-3-oxo-2-
phenyl-2,3-dihydro-lH-pyrazole-4-carboxamido)phenoxy)-
N-methylthieno[3,2- b]pyridine-2-carboxamide;
7-(2-fluoro-4-(l-(2-hydroxy-2-methylpropyl)-5-methyl-3
-oxo-2-phenyl-2,3-dihydro-lHpyrazole-
4-carboxamido)phenoxy)-N-(2-methoxyethyl)thieno[3,2-b]
pyridine-2- carboxamide;
N-(4-(2-(azetidine-l-carbonyl)thieno[3,2-b]pyridin-7-y
loxy)-3-fluorophenyl)-l-(2-hydroxy-2-
methylpropyl)-5-methyl-3-oxo-2-phenyl-2,3-dihydro-lH-p
yrazole-4-carboxamide;
N-cyclopropyl-7-(2-fluoro-4-(l-(2-hydroxy-2-methylprop
yl)-5-methyl-3-oxo-2-phenyl-2,3-
dihydro-1H-pyrazole-4-carboxamido)phenoxy)thieno[3
,2-b]pyridine-2-carboxamide
7-(2-fluoro-4-(5-methyl-3-oxo-2-phenyl-l-propyl-2,3-dm
ydro-lH-pyrazole-4-
carboxamido)phenoxy)thieno[3,2-b]pyridine-2-carboxamid
e;
N-(3-fluoro-4-(6-(pyrrolidine-l-carboxamido)pyrimidin-
4-yloxy)phenyl)-l-(2-hydroxy-2-
methylpropyl)-5-methyl-3-oxo-2-phenyl-2,3-dihydro-1H-p
yrazole-4-carboxamide;
N-(3-fluoro-4-(6-(pyrrolidine-l-carboxamido)pyrimidin-
4-yloxy)phenyl)-5-metliyl-3-oxo-2-
phenyl-1-propyl-2,3-dihydro-
1H-pyrazole-4-carboxamide;
N-(6-(4-(l,5-dimethyl-3-oxo-2-phenyl-2,3-dihydro-lH-py
razole-4-carboxamido)-2-
fluorophenoxy)pyrimidin-4-yl)morpholine-4-carboxamide;
N-(6-(2-fluoro-4-(5-methyl-3-oxo-2-phenyl-l-propyl-2,3
-dihydro-lH-pyrazole-4-
carboxamido)plienoxy)pyrimidin-4-yl)morpholine-4-carbo
xamide;
N-(6-(2-fluoro-4-(5-methyl-3-oxo-2-phenyl-l-propyl-2,3
-dihydro-lH-pyrazole-4-
carboxamido)phenoxy)pyrimidm-4-yl)piperidine-
1-carboxamide;
N-(6-(2-fluoro-4-(5-methyl-3-oxo-2-phenyl-l-propyl-2,3
-dihydro-lH-pyrazole-4-
carboxamido)phenoxy)pyrimidin-4-yl)-4-methylpiperazine
-l-carboxamide;
(R)-N-(4-(6-(3-(dirnethylamino)pyrrolidine-l-carboxami
do)pyrimidin-4-yloxy)-3-
fluorophenyl)-5-methyl-3-oxo-2-phenyl-l-propyl-2,3-dih
ydro-lH-pyrazole-4- carboxamide;
(R)-N-(4-(6-aminopyrimidin-4-yloxy)-3
-fluorophenyl)-1-(2-hydroxyproryl)-5-methyl-3-oxo-
2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide;
N-(3-fluoro-4-(2-(pyrrolidine-
1-carboxamido)pyridin-4-yloxy)phenyl)-
1,5-dimethyl-3-oxo-2-
phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide;
N-(4-(4-(l,5-dimethyl-3-oxo-2-phenyl-2,3-dihydro-lH-py
razole-4-carboxamido)-2-
fluorophenoxy)pyridin-2-yl)piperidine-l-carboxamide;
(R)-N-(4-(2-(3-(dimethylamino)pyrrolidine-
1-carboxamido)pyridin-4-yloxy)-3 -fluorophenyl)-
l,5-dimethyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-
carboxamide;
N-(3-fluoro-4-(2-(pyrrolidine-l-carboxamido)pyridin-4-
yloxy)phenyl)-l-(2-hydroxy-2-
methylpropyl)-5-methyl-3-oxo-2-phenyl-2,3-dihydro-lH-p
yrazole-4-carboxamide; N-(3-fluoro-4-(2-(pyrrolidine-
1-carboxamido)pyridin-4-yloxy)phenyl)-5-methyl-3
-oxo-2- phenyl-1-propyl-2,3-dihydro-
1H-pyrazole-4-carboxamide;
N-(4-(4-(l,5-dimethyl-3-oxo-2-phenyl-2,3-dihydro-lH-
ryrazole-4-carboxamido)-2-
fluorophenoxy)pyridm-2-yl)morpholine-4-carboxamide;
N-(4-(2-fluoro-4-(l
-(2-hydroxy-2-methylpropyl)-5-methyl-3-oxo-2-phenyl-2,
3-dihydro-1Hpyrazole-
4-carboxamido)phenoxy)pyridin-2-yl)piperidine-l-carbox
amide;
5-methyl-N-(4-((7-(methyloxy)-4-quinolinyl)metliyl)phe
nyl)-3-oxo-2-phenyl-l-propyl-2,3-
dihydro-lH-pyrazole-4-carboxamide;
N-(4-(hydroxy(7-methoxyquinolin-4-yl)methyl)phenyl)-5-
methyl-3-oxo-2-phenyl-l- rropyl-
2,3-dihydro-1H-pyrazole-4-carboxamide;
l,5-dimethyl-N-(5-((7-(niethyloxy)-4-quinolinyl)oxy)-2
-pyrimidinyl)-3-oxo-2-phenyl-2,3-
dihydro-1H-pyrazole-4-carboxamide;
5-methyl-N-(4-((7-(methyloxy)-4-quinolinyl)sulfinyl)ph
enyl)-3-oxo-2-phenyl-l-propyl-2,3-
dihydro-1H-pyrazole-4-carboxamide
l-(2-hydroxy-2-methylpropyl)-5-methyl-N-(4-((7-(methyl
oxy)-4-quinolinyl)thio)phenyl)-3-
oxo-2-phenyl-2,3-dihydro-1H-pyrazole-4-carboxamide
5-methyl-N-(4-((7-(methyloxy)-4-quinolinyl)thio)phenyl
)-3-oxo-2-phenyl-1-propyl-2,3-
dihydro-lH-pyrazole-4-carboxamide
5-methyl-N-(3-((7-(methyloxy)-4-quinolinyl)oxy)propyl)
-3-oxo-2-phenyl-l-propyl-2,3-
dihydro-1H-pyrazole-4-carboxamide;
5-methyl-N-(trans-4-((7-(methyloxy)-4-quinolinyl)oxy)c
yclohexyl)-3-oxo-2-phenyl-l-propyl-
2,3-dihydro-lH-pyrazole-4-carboxarnide;
5-methyl-N-(cis-4-((7-(methyloxy)-4-quinolinyl)oxy)cyc
lohexyl)-3-oxo-2-phenyl-1-propyl-
2,3-dihydro-1H-pyrazole-4-carboxamide;
l-(2-hydroxy-2-methylpropyl)-5-methyl-N-(trans-4-((7-(
methyloxy)-4-
quinolinyl)oxy)cyclohexyl)-3-oxo-2-phenyl-2,3-dihydro-
lH-pyrazole-4-carboxamide
5-methyl-N-(4-((7-(methyloxy)-4-quinolinyl)amino)pheny
l)-3-oxo-2-phenyl-l-propyl-2,3-
dihydro-1H-pyrazole-4-carboxamide;
5-methyl-N-(5-((7-(methyloxy)-4-quinolinyl)oxy)-2-ryri
midinyl)-3-oxo-2-phenyl-l-propyl-
2,3-dihydro-1H-pyrazole-4-carboxamide;
N-(3-fluoro-4-((7-(methyloxy)-4-quinolinyl)amino)pheny
l)-l-(2-hydroxy-2-methylpropyl)-5-
methyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazole-4-carbox
amide;
l-(2-hydroxy-2-methylpropyl)-5-methyl-4-((7-((7-(methy
loxy)-4-quinolinyl)oxy)-2,3-dihydro- 



4H-l,4-benzoxazin-4-yl)carbonyl)-2-phenyl-l,2-dihydro-
3H-pyrazol-3-one;
l-(2-hydroxy-2-methylpropyl)-5-methyl-N-(4-((7-(methyl
oxy)-4-quinolinyl)amino)phenyl)-3-
oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide;
N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-fluorophenyl)-3
-hydroxy-2-(l-oxoisoindolin-2- yl)propanamide;
N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-fluoroplienyl)-
2-(l-oxoisoindolin-2-yl)acetainide;
N-(4-(6,7-diniethoxyquinolin-4-yloxy)-3-fluorophenyl)-
2-oxo-l,5-diplienyl-l,2-
dihydropyridine-3-carboxamide;
N-(5-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-2-pyridiny
l)-6-oxo-l-(phenylmethyl)- 1,1',2',3',6,6'-hexahydro-3
,4'-bipyridine-5-carboxamide;
N-(5-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-2-pyridiny
l)-6-oxo- 1-(phenylmethyl)- 1,6-
dihydro-3,3'-bipyridine-5-carboxamide; N-(5-((6
57-bis(methyloxy)-4-quinolinyl)oxy)-2-pyridmyl)-6'-oxo
- 1'-(phenylmethyl)- l',6'-
dihydro-2,3'-bipyridine-5'-carboxamide
N-(5-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-2-pyridiny
l)-2-oxo-l-(phenylmethyl)-5-(2-
thienyl)-l,2-dihydro-3-pyridinecarboxamide;
N-(5-((6,7-bis(niethyloxy)-4-quinolinyl)oxy)-2-pyridin
yl)-2-oxo-l-(phenylmethyl)-5-(2- pyrazinyl)-
1,2-dihydro-3 -pyridinecarboxamide;
N-(5-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-2-pyridiny
l)-5-methyl-2-oxo-l-(phenylmethyl)-
1,2-dihydro-3-pyridinecarboxamide;
N-(4-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-3-fluoroph
enyl)-5-bromo-l-(3-methylphenyl)-2-
oxo-1,2-dihydro-3-pyridinecarboxamide;
N-(4-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-3-fluoroph
enyl)-5-(l-methyl-lH-pyrazol-4-yl)-2- oxo-1
-phenyl-1,2-dihydro-3-pyridinecarboxamide;
N-(3-fluoro-4-((6-(methyloxy)-7-((3-(4-morpholinyl)pro
pyl)oxy)-4-quinolinyl)oxy)phenyl)-2-
oxo-5-phenyl-1-(phenylmethyl)-
1,2-dihydro-3-pyridinecarboxamide; 1,1-dimethylethyl
5-(((5-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-2-pyridi
nyl)amino)carbonyl)- 6-oxo-1-(phenylmethyl)- 1,3 ',6,6
'-tetrahydro-3,4' -bipyridine- 1'(2'H)-carboxylate;
N-(4-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-3-fluoroph
enyl)-2-oxo-l-(phenylmethyl)-5-(2- pyrimidinyl)-
1,2-dihydro-3 -pyridinecarboxamide;
N-(4-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-3-fluoroph
enyl)-2-oxo-l-phenyl-5-(lH-pyrazol-
4-yl)-1,2-dihydro-3-pyridinecarboxamide;
1-benzyl-5-bromo-N-(2-chloro-4-(6,7-dimethoxyquinolin-
4-yloxy)phenyl)-2-oxo-l ,2-
dihydropyridine-3-carboxamide;
N-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-yl)-2-oxo-l-
phenyl-5-(pyridin-3-yl)-l,2-
dihydropyridine-3-carboxamide;
N-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-yl)-2-oxo-l-
phenyl-5-(pyrazin-2-yl)-l,2- dihydropyridine-3
-carboxamide;
.N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2-yl)-2-o
xo-l-phenyl-5-(pyridin-3-yl)-l 2- dihydropyridine-3
-carboxamide;
N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2-yl)-2-ox
o-l -phenyl-5-(pyrazin-2-yl)-l ,2-
dihydropyridine-3-carboxamide;
N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2-yl)-2-ox
o-l-phenyl-5-(thiophen-2-yl)-l,2- dihydropyridine-3
-carboxamide;
5-benzyl-N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2
-yl)-2-oxo-l-phenyl-l,2- dihydropyridine-3
-carboxamide; tert-butyl
4-(5-((5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2-yl)c
arbamoyl)-6-oxo-l-phenyll,
6-dihydropyridin-3-yl)-5,6-dihydropyridine-l(2H)-carbo
xylate;
5-bromo-N-(2-chloro-4-(6,7-dimethoxyquinolin-4-yloxy)p
rienyl)-2-oxo-l-prienyl-l,2- dihydropyridine-3
-carboxamide;
N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2-yl)-4-(2
-methoxyetriylamino)-2-oxo-l -
phenyl-l,2-dihydropyridine-3-carboxamide;
N-(5-(6,7-dimethoxyquinolm-4-yloxy)pyridin-2-yl)-2-oxo
-l-phenyl-4-(tetrahydro-2H-pyran-4- ylamino)-
1,2-dihydropyridine-3-carboxamide;
N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2-yl)-2-ox
o- 1-phenyl-4-(phenylamino)- 1,2- dihydropyridine-3
-carboxamide;
N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2-yl)-4-(4
-methylpiperazin-l-yl)-2-oxo-lphenyl-
1,2-dihydropyridine-3-carboxamide;
N-(5-(6,7-dimethoxyquinolm-4-yloxy)pyridin-2-yl)-4-(me
thylamino)-2-oxo-l-phenyl-l,2-
dihydropyridine-3-carboxamide;
N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2-yl)-4-(d
imethylamino)-2-oxo-l -phenyl-1 ,2- dihydropyridine-3
-carboxamide;
4-(2-methoxyethylamino)-N-(5-(7-methoxyquinolm-4-yloxy
)pyridin-2-yl)-2-oxo-l-phenyll,
2-dihydropyridine-3-carboxamide; N-(3
-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-4-(2-meth
oxyethylamino)-2-oxo-1-phenyl-
1,2-dihydropyridine-3-carboxamide
N-(4-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-3-fluoroph
enyl)- 1-cyclopentyl-6-oxo-5-(2-oxo-
1-pyrrolidinyl)-1,6-dihydro-3-pyridinecarboxamide;
l-benzyl-N-(5-(6,7-dimethoxyquinolin-4-yloxy)
ryridin-2-yl)-4-(2-methoxyethylamino)-2-oxol,
2-dihydropyridine-3-carboxamide;
1-benzyl-N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2
-yl)-4-(dimethylamino)-2-oxo- 1,2-
dihydroryridine-3-carboxamide;
l-benzyl-N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2
-yl)-4-(methylamino)-2-oxo-l,2-
dihydropyridine-3-carboxamide;
1-benzyl-N-(5-(6,7-diniethoxyquinolin-4-yloxy)pyridin-
2-yl)-2-oxo-4-(phenylaniino)- 1,2-
dihydroryridine-3-carboxamide;
l-benzyl-N-(5-(6,7-dimethoxyquinolm-4-yloxy)pyridin-2-
yl)-2-oxo-4-(pyridin-4-ylamino)-
1^-dihydropyridine-S-carboxamide;
1-benzyl-N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2
-yl)-4-(4-methylpiperazm- 1-yl)-2- oxo-1
^-dihydropyridine-S-carboxamide;
l-benzyl-N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2
-yl)-2-oxo-4-(tetrahydro-2H-pyran-4-
ylaniino)-l,2-dihydropyridine-3-carboxamide;
l-benzyl-N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2
-yl)-2-oxo-4-(4- (trifluoromethyl)plienylamino)-
1,2-dihydropyridine-3-carboxamide;
1-cyclopentyl-N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-f
luorophenyl)-6-oxo-5-(2- oxopyrrolidin-
1-yl)-1,6-dihydropyridine-3 -carboxamide;
N-(3-fluoro-4-(2-(pyrrolidine-
1-carboxamido)pyridin-4-yloxy)phenyl)-3
-oxo-2-phenyl-2,3- dihydropyridazine-4-carboxamide;
6-((diethylammo)methyl)-N-(4-(6,7-dimethoxyquinolin-4-
yloxy)-3-fluorophenyl)-3-oxo-2-
phenyl-2,3-dihydropyridazine-4-carboxamide;
6-((dimethylamino)methyl)-N-(3-fluoro-4-(7-methoxyquin
olin-4-yloxy)phenyl)-3-oxo-2-
phenyl-2,3-dihydropyridazine-4-carboxamide;
N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)pb.enyl)-6-me
thyl-3-oxo-2-phenyl-2,3-
dihydropyridazine-4-carboxamide;
N-(5-(6,7-dimetb.oxyqumolin-4-yloxy)pyridin-2-yl)-6-me
thyl-3-oxo-2-phenyl-2,3-
dihydropyridazine-4-carboxamide;
2-benzyl-N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2
-yl)-6-methyl-3-oxo-2,3-
dihydropyridazine-4-carboxamide;
N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-3
-oxo-2-phenyl-2,3 -dihydropyridazine-4- carboxamide;
N-(2-cliloro-4-(6,7-dimethoxyquinolm-4-yloxy)phenyl)-6
-metriyl-3-oxo-2-phenyl-2,3-
dihydropyridazine-4-carboxamide;
(R)-N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-fluoropheny
l)-6-((3-(dimeth.ylamino)pyrrolidin-
1-yl)methyl)-3-oxo-2-phenyl-2,3
-dihydropyridazine-4-carboxamide;
3-benzyl-N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-fluoro
phenyl)-2-oxoimidazolidine-lcarboxamide;
N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-flviorophenyl)-
5-((dimetliylamino)metliyl)-2-oxo-3-
phenyl-tetrahydropyrimidine- 1(2H)-carboxamide;
N-(3-Fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-3
-oxo-4-phenylmorpholine-2- carboxamide; 



N-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-yl)-
1-methyl-3-oxo-2-phenyl-2,3-dihydro-1Hpyrazole-
4-carboxamide; and
N-(3-Fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-3-oxo
-4-phenylmorpholine-2- carboxamide. INDICATIONS
Compounds of the present invention would be useful
for, but not limited to, the prevention or treatment
of angiogenesis related diseases. The compounds of the
invention have kinase inhibitory activity, such as
VEGFR/KDR and/or c-Met inhibitory activity. The
compounds of the invention are useful in therapy as
antineoplasia agents or to minimize deleterious
effects of VEGF and/or HGF. 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 lymphoblastic 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 chronic 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).
Preferably, the compounds are useful for the treatment
of neoplasia selected from lung cancer, colon cancer
and breast cancer. The compounds also would be useful
for treatment of ophthalmological conditions such as
corneal graft rejection, ocular neovascularization,
retinal neovascularization includingneovascularization
following injury or infection, 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. The compounds of the invention are
useful in therapy of proliferative diseases. These
compounds can be used for the treatment of an
inflammatory rheumatoid or rheumatic disease,
especially of manifestations at the locomotor
apparatus, such as various inflammatory rheumatoid
diseases, especially chronic polyarthritis including
rheumatoid arthritis, juvenile arthritis or psoriasis
arthropathy; paraneoplastic syndrome or tumor-induced
inflammatory diseases, turbid effusions, collagenosis,
such as systemic Lupus erythematosus, poly-myositis,
dermato-myositis, systemic sclerodermia or mixed
collagenosis; postinfectious 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 associated with
disease, e.g. arthritis, e.g. osteoarthritis,
rheumatoid arthritis or arthritis deformans. 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 example,
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
especially applicable to the treatment of
inflammation, e.g. inflammatory disease or condition,
of connective tissues including dermatomyositis and
myositis. These compounds can 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,
hematopoieticcancers 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. Further, some of these
compounds can 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 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 present invention are also useful in
the treatment of ulcers including bacterial, fungal,
Mooren ulcers and ulcerative colitis. The compounds of
the present 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, 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 subcutaneous fat and for the
treatment of obesity. The compounds of the present
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 present invention are also useful
in the treatment of cardiovascular conditions such as
atherosclerosis, restenosis, arteriosclerosis,
vascular occlusion and carotid obstructive disease.
The compounds of the present 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, hematopoieticmalignancies, including
leukemia and lymphoma, tumor-induced pleural or
pericardial effusions, and malignant ascites. The
compounds of the present invention are also useful in
the treatment of diabetic conditions such as diabetic
retinopathy and microangiopathy. The compounds of the
present invention are also useful in the reduction of
blood flow in a tumor in a subject. The compounds of
the present invention are also useful in the reduction
of metastasis of a tumor in a subject. The compounds
of this invention may also act as inhibitors of other
protein kinases, e.g. tie-2, lck, 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 also useful for 



veterinary treatment of companion animals, exotic
animals and farm animals, including mammals, rodents,
and the like. More preferred animals include horses,
dogs, and cats. As used herein, the compounds of the
present invention include the pharmaceutically
acceptable derivatives thereof. Where the plural form
is used for compounds, salts, and the like, this is
taken to mean also a single compound, salt and the
like. DEFINITIONS "Angiogenesis" is defined as any
alteration of an existing vascular bed or the
formation of new vasculature, which benefits tissue
perfasion. 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 or flow properties to
improve blood perfasion of tissue. As used herein,
"HGF" refers to hepatocyte growth factor/scatter
factor. This includes purified hepatocyte growth
factor/scatter factor, fragments of hepatocyte growth
factor/scatter factor, chemically synthesized
fragments of hepatocyte growth factor/scatter factor,
derivatives or mutated versions of hepatocyte growth
factor/scatter factor, and fusion proteins comprising
hepatocyte growth factor/scatter factor and another
protein. "HGF" as used herein also includes hepatocyte
growth factor/scatter factor isolated from species
other than humans. As used herein "c-Met" refers to
the receptor for HGF. This includes purified receptor,
fragments of receptor, chemically synthesized
fragments of receptor, derivatives or mutated versions
of receptor, and fusion proteins comprising the
receptor and another protein. "c-Met" as used herein
also includes the HGF receptor isolated from a species
other than humans.As used herein, "HGF" refers to
hepatocyte growth factor/scatter factor. This includes
purified hepatocyte growth factor/scatter factor,
fragments of hepatocyte growth factor/scatter factor,
chemically synthesized fragments of hepatocyte growth
factor/scatter factor, derivatives or mutated versions
of hepatocyte growth factor/scatter factor, and fusion
proteins comprising hepatocyte growth factor/scatter
factor and another protein. "HGF" as used herein also
includes hepatocyte growth factor/scatter factor
isolated from species other than humans. As used
herein "c-Met" refers to the receptor for HGF. This
includes purified receptor, fragments of receptor,
chemically synthesized fragments of receptor,
derivatives or mutated versions of receptor, and
fusion proteins comprising the receptor and another
protein. "c-Met" as used herein also includes the HGF
receptor isolated from a species other than humans. As
used herein, the terms "hepatocyte growth factor" and
"HGF" refer to a growth factor typically having a
structure with six domains (finger, Kringle 1, Kringle
2, Kringle 3, Kringle 4 and serine protease domains).
Fragments of HGF constitute HGF with fewer domains and
variants of HGF may have some of the domains of HGF
repeated; both are included if they still retain their
respective ability to bind a HGF receptor. The terms
"hepatocyte growth factor" and "HGF" include
hepatocyte growth factor from humans ("huHGF") and any
non-human mammalian species, and in particular rat
HGF. The terms as used herein include mature, pre,
pre-pro, and pro forms, purified from a natural
source, , chemically synthesized or recombinantly
produced. Human HGF is encoded by the cDNA sequence
published by Miyazawa et al. (1989), supra, or
Nakamura et al. (1989), supra. The sequences reported
by Miyazawa et al. and Nakamura et al. differ in 14
amino acids. The reason for the differences is not
entirely clear; polymorphism or cloning artifacts are
among the possibilities. Both sequences are
specifically encompassed by the foregoing terms. It
will be understood that natural allelic variations
exist and can occur among individuals, as demonstrated
by one or more amino acid differences in the amino
acid sequence of each individual. The terms
"hepatocyte growth factor" and "HGF" specifically
include the delta 5 huHGF as disclosed by Sel et al.,
supra. The terms "HGF receptor" and "c-Met" when used
herein refer to a cellular receptor for HGF, which
typically includes an extracellular domain, a
transmembrane domain and an intracellular domain, as
well as variants and fragments thereof which retain
the ability to bind HGF. The terms "HGF receptor" and
"c-Met" include the polypeptide molecule that
comprises the full-length, native amino acid sequence
encoded by the gene variously known as pl90.sup.MET.
The present definition specifically encompasses
soluble forms of HGF receptor, and HGF receptor from
natural sources, synthetically produced in vitro or
obtained! PCT/US2006/016344 by genetic manipulation
including methods of recombinant DNA technology. The
HGF receptor variants or fragments preferably share at
least about 65% sequence homology, and more preferably
at least about 75% sequence homology with any domain
of the human c-Met amino acid sequence published in
Rodrigues et al., MoI. Cell. Biol., 11:2962-2970
(1991); Park et al., Proc. Natl. Acad. Sci.,
84:6379-6383 (1987); or Ponzetto et al., Oncogene,
6:553- 559 (1991). 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 HGF biological
activity or HGF receptor activation. 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 but are not limited to,
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 increased levels of HGF or
expression of c-Met in the mammal. The terms
"treating," "treatment," and "therapy" as used herein
refer to curative therapy, prophylactic therapy, and
preventative therapy. The term "mammal" as used herein
refers to any mammal classified as a mammal, including
humans, cows, horses, dogs and cats. In a preferred
embodiment of the invention, the mammal is a human.
Given that elevated levels of c-Met and HGF are
observed in hypertension, arteriosclerosis, myocardial
infarction, and rheumatoid arthritis, nucleic acid
ligands will serve as useful therapeutic agents for
these diseases. The term "treatment" includes
therapeutic treatment as well as prophylactic
treatment (either preventing the onset of disorders
altogether or delaying the onset of a pre-clinically
evident stage of disorders in individuals). A
"pharmaceutically-acceptable derivative " denotes any
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.II" PCT/US2006/016344 The phrase
"therapeutically-effective" is intended to qualify 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 alternative therapies. For example,
effective 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
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 having one to about twelve carbon
atoms. More preferred alkyl radicals are "lower alkyl"
radicals having one to about six carbon atoms.
Examples of such radicals include methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, isoamyl, hexyl and the like. Even
more preferred are lower alkyl radicals having one or
two carbon atoms. The term "alkylenyl" embraces
bridging divalent alkyl radicals such as methylenyl
and ethylenyl. The term "lower alkyl substituted with
R2" does not include an acetal moiety. The term
"alkenyl" embraces linear or branched radicals having
at least one carboncarbon 



double bond of two to about twelve carbon atoms. More
preferred alkenyl radicals are "lower alkenyl"
radicals having two to about six carbon atoms. Most
preferred lower alkenyl radicals are radicals having
two to about four carbon atoms. Examples of alkenyl
radicals include ethenyl, propenyl, allyl, propenyl,
butenyl and 4-methylbutenyl. The terms "alkenyl" and
"lower alkenyl", embrace radicals having "cis" and
"trans" orientations, or alternatively, "E" and "Z"
orientations. The term "alkynyl" denotes linear or
branched radicals having at least one carboncarbon
triple bond and having two to about twelve carbon
atoms. More preferred alkynyl radicals are "lower
alkynyl" radicals having two to about six carbon
atoms. Most preferred are lower alkynyl radicals
having two to about four carbon atoms. Examples of
such radicals include propargyl, butynyl, and the
like. The term "halo" means halogens such as fluorine,
chlorine, bromine or iodine atoms. The term
"haloalkyl" embraces radicals wherein any one or more
of the alkyl carbon atoms is substituted with halo as
defined above. Specifically embraced are
monohaloalkyl, dihaloalkyl and polyhaloalkyl radicals
including perhaloalkyl. A monohaloalkyl radical, for
one example, may have either an iodo, bromo, chloro or
fluoro atom within the radical. Dihalo and
polyhaloalkyl radicals may have two or more of the
same halo atoms or a combination ofdifferent halo
radicals. "Lower haloalkyl" embraces radicals having
1-6 carbon atoms. Even more preferred are lower
haloalkyl radicals having one to three carbon atoms.
Examples of haloalkyl radicals include fluoromethyl,
difluoromethyl, trifluoromethyl, chloromethyl,
dichloromethyl, trichloromethyl, pentafluoroethyl,
heptafluoropropyl, difluorochloromethyl,
dichlorofluoromethyl, difluoroethyl, difluoropropyl,
dichloroethyl and dichloropropyl. "Perfluoroalkyl"
means alkyl radicals having all hydrogen atoms
replaced with fluoro atoms. Examples include
trifluoromethyl and pentafluoroethyl. The term
"hydroxyalkyl" embraces linear or branched alkyl
radicals having one to about ten carbon atoms any one
of which may be substituted with one or more hydroxyl
radicals. More preferred hydroxyalkyl radicals are
"lower hydroxyalkyl" radicals having one to six carbon
atoms and one or more hydroxyl radicals. Examples of
such radicals include hydroxymethyl, hydroxyethyl,
hydroxypropyl, hydroxybutyl and hydroxyhexyl. Even
more preferred are lower hydroxyalkyl radicals having
one to three carbon atoms. The term "alkoxy" embraces
linear or branched oxy-containing radicals each having
alkyl portions of one to about ten carbon atoms. More
preferred alkoxy radicals are "lower alkoxy" radicals
having one to six carbon atoms. Examples of such
radicals include methoxy, ethoxy, propoxy, butoxy and
tert-butoxy. Even more preferred are lower alkoxy
radicals having one to three carbon atoms. Alkoxy
radicals may be further substituted with one or more
halo atoms, such as fluoro, chloro or bromo, to
provide "haloalkoxy" radicals. Even more preferred are
lower haloalkoxy radicals having one to three carbon
atoms. Examples of such radicals include
fluoromethoxy, chloromethoxy, trifluoromethoxy,
trifiuoroethoxy, fluoroethoxy and fluoropropoxy. The
term "aryl", alone or in combination, means a
carbocyclic aromatic system containing one or two
rings wherein such rings may be attached together in a
fused manner. The term "aryl" embraces aromatic
radicals such as phenyl, naphthyl, indenyl,
tetrahydronaphthyl, and indanyl. More preferred aryl
is phenyl. Said "aryl" group may have 1 to 3
substituents such as lower alkyl, hydroxyl, halo,
haloalkyl, nitro, cyano, alkoxy and lower alkylamino.
Phenyl substituted with -0-CH 2-O- forms the aryl
benzodioxolyl substituent. The term " heterocyclyl"
embraces saturated, partially saturated and
unsaturated heteroatom-containing ring radicals, where
the heteroatoms may be selected from nitrogen, sulfur
and oxygen. It does not include rings containing
-O-O-,-O-S- or -S-S- portions. Said "heterocyclyl"
group may have 1 to 3 substiruents 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 heterocyclyl radicals include
dihydrothienyl, dihydropyranyl, dihydrofuryl and
dihydrothiazolyl. Examples of unsaturated heterocyclic
radicals, also termed "heteroaryl" 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-l,2,4-triazolyl, IH-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 1 to 3 nitrogen atoms, for example, thiazolyl,
thiadiazolyl [e.g., 1,2,4- thiadiazolyl,
1,3,4-thiadiazolyl, 1,2,5-thiadiazolyl]. The term
heterocyclyl 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 [l,5-b]pyridazinyl]; 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 containing 1 to 2 oxygen or sulfur atoms [e.g.
benzofuryl, benzothienyl, 2,3-dihydrobenzo[
l,4]dioxinyl and dihydrobenzofuryl]. Preferred
heterocyclic radicals include five to ten membered
fused or unfused radicals. More preferred examples of
heteroaryl radicals include quinolyl, isoquinolyl,
imidazolyl, pyridyl, thienyl, thiazolyl, oxazolyl,
furyl, and pyrazinyl. Other preferred heteroaryl
radicals are 5- or 6-membered heteroaryl, containing
one or two heteroatoms selected from sulfur, nitrogen
and oxygen, selected from thienyl, furyl,
pyrrolyl,indazolyl, pyrazolyl, oxazolyl, triazolyl,
imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl,
pyridyl, piperidinyl and pyrazinyl. Particular
examples of non-nitrogen containing heteroaryl include
pyranyl, 2-furyl, 3- furyl, 2-thienyl, 3-thienyl,
benzofuryl, benzothienyl, and the like. Particular
examples of partially saturated and saturated
heterocyclyl include 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-tetraliydro-quinolyl, 2,3,4,4a,9,9ahexahydro-
lH-3-aza-fluorenyl,
5,6,7-trihydro-l,2,4-triazolo[3,4-a]isoquinolyl,
3,4-dihydro- 2H-benzo[l ,4]oxazinyl, benzo[l
,4]dioxanyl, 2,3-dihydro-lH-l
l'-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 -SO2-. The terms "sulfamyl,"
"aminosulfonyl" and "sulfonamidyl," denotes a sulfonyl
radical substituted with an amine radical, forming a
sulfonamide (-SO2NH2). The term "alkylaminosulfonyl"
includes "N-alkylaminosulfonyl" where sulfamyl
radicals are independently substituted with one or two
alkyl radical(s). More preferred alkylaminosulfonyl
radicals are "lower alkylaminosulfonyl" radicals
having one to six carbon atoms. Even more preferred
are lower alkylaminosulfonyl radicals having one to
three carbon atoms. Examples of such lower
alkylaminosulfonyl radicals include
N-methylaminosulfonyl, and N-ethylaminosulfonyl. 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=O)-. The term "aminocarbonyl" denotes an
amide group of the formula -C(=O)NH2. The terms
"N-alkylaminocarbonyl" and "N,N-dialkylaminocarbonyl"
denote aminocarbonyl radicals independently
substituted with one or two alkyl radicals,
respectively. More preferred are "lower
alkylaminocarbonyl" having lower alkyl radicals as
described above attached to an aminocarbonyl radical.
The terms "N-arylaminocarbonyl" and
"N-alkyl-N-arylaminocarbonyl" denote aminocarbonyl
radicals substituted, respectively, with one aryl
radical, or one alkyl and one aryl radical.The terms
"heterocyclylalkylenyl" and "heterocyclylalkyl"
embrace heterocyclicsubstituted alkyl radicals. More
preferred heterocyclylalkyl radicals are "5- or
6-membered heteroarylalkyl" radicals having alkyl
portions of one to six carbon atoms and a 5- or 6-
membered heteroaryl radical. Even more preferred are
lower heteroarylalkylenyl radicals having alkyl
portions of one to three carbon atoms. Examples
include such radicals as pyridylmethyl and
thienylmethyl. The term "aralkyl" embraces
aryl-substituted alkyl radicals. Preferable aralkyl
radicals are "lower aralkyl" radicals having aryl
radicals attached to alkyl radicals having one to six
carbon atoms. Even more preferred are
"phenylalkylenyl" attached to alkyl portions having
one to three 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. Even more
preferred are lower alkylthio radicals having one to
three carbon atoms. An example of "alkylthio" is
methylthio, (CH3S-). The term "haloalkylthio" embraces
radicals containing a haloalkyl radical, of one to ten
carbon atoms, attached to a divalent sulfur atom. Even
more preferred are lower haloalkylthio radicals having
one to three carbon atoms. An example of
"haloalkylthio" is trifluoromethylthio. The term
"alkylamino" embraces "N-alkylamino" and
"N,N-dialkylamino" where amino groups are
independently substituted with one alkyl radical and
with two alkyl radicals, respectively. More preferred
alkylamino radicals are "lower alkylamino" radicals
having one or two alkyl radicals of one to six carbon
atoms, attached to a nitrogen atom. Even more
preferred are lower alkylamino radicals having one to
three carbon atoms. Suitable alkylamino radicals may
be mono or dialkylamino such as N-methylamino,
N-ethylamino, N Ndimethylamino, N,N-diethylamino and
the like. 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 further substituted on the aryl ring
portion of the radical. The term "heteroarylamino"
denotes amino groups, which have been substituted with
one or two heteroaryl radicals, such as
N-thienylamino. The "heteroarylamino" radicals may be
further substituted on the heteroaryl ring portion of
the radical.The term "aralkylamino" denotes amino
groups, which have been substituted with one or two
aralkyl radicals. More preferred are
phenyl-Q-Cralkylamino radicals, such as Nbenzylamino.
The aralkylamino radicals may be further substituted
on the aryl ring portion. The terms
"N-alkyl-N-arylamino" and "N-aralkyl-N-alkylamino"
denote amino groups, which have been independently
substituted with one aralkyl and one alkyl radical, or
one aryl and one alkyl radical, respectively, to an
amino group. The term "aminoalkyl" embraces linear or
branched alkyl radicals having one to about ten carbon
atoms any one of which may be substituted with one or
more amino radicals. More preferred aminoalkyl
radicals are "lower aminoalkyl" radicals having one to
six carbon atoms and one or more amino radicals.
Examples of such radicals include aminomethyl,
aminoethyl, aminopropyl, aminobutyl and aminohexyl.
Even more preferred are lower aminoalkyl radicals
having one to three carbon atoms. The term
"alkylaminoalkyl" embraces alkyl radicals substituted
with alkylamino radicals. More preferred
alkylaminoalkyl radicals are "lower alkylaminoalkyl"
radicals having alkyl radicals of one to six carbon
atoms. Even more preferred are lower alkylaminoalkyl
radicals having alkyl radicals of one to three carbon
atoms. Suitable alkylaminoalkyl radicals may be mono
or dialkyl substituted, such as N-methylaminomethyl,
N,N-dimethyl-aminoethyl, N,N-diethylaminomethyl and
the like. The term "alkylaminoalkoxy" embraces alkoxy
radicals substituted with alkylamino radicals. More
preferred alkylaminoalkoxy radicals are "lower
alkylaminoalkoxy" radicals having alkoxy radicals of
one to six carbon atoms. Even more preferred are lower
alkylaminoalkoxy radicals having alkyl radicals of one
to three carbon atoms. Suitable alkylaminoalkoxy
radicals may be mono or dialkyl substituted, such as
N-methylaminoethoxy, N,N-dimethylaminoethoxy,
N,N-diethylaminoethoxy and the like. The term
"alkylaminoalkoxyalkoxy" embraces alkoxy radicals
substituted with alkylaminoalkoxy radicals. More
preferred alkylaminoalkoxyalkoxy radicals are "lower
alkylaminoalkoxyalkoxy" radicals having alkoxy
radicals of one to six carbon atoms. Even more
preferred are lower alkylaminoalkoxyalkoxy radicals
having alkyl radicals of one to three carbon atoms.
Suitable alkylaminoalkoxyalkoxy radicals may be mono
or dialkyl substituted, such as
N-methylaminomethoxyethoxy, N-methylaminoethoxyethoxy,
N5Ndimethylaminoethoxyethoxy,
N,N-diethylaminomethoxymethoxy and the like. The term
"carboxyalkyl" embraces linear or branched alkyl
radicals having one to about ten carbon atoms any one
of which maybe substituted with one or more carboxy
radicals. More preferred carboxyalkyl radicals are
"lower carboxyalkyl" radicals having one toI
PCT/US2006/0 16 344 six carbon atoms and one carboxy
radical. Examples of such radicals include
carboxymethyl, carboxypropyl, and the like. Even more
preferred are lower carboxyalkyl radicals having one
to three CH2 groups. The term "halosulfonyl" embraces
sulfonyl radicals substituted with a halogen radical.
Examples of such halosulfonyl radicals include
chlorosulfonyl and fluorosulfonyl. The term "arylthio"
embraces aryl radicals of six to ten carbon atoms,
attached to a divalent sulfur atom. An example of
"arylthio" is phenylthio. The term "aralkylthio"
embraces aralkyl radicals as described above, attached
to a divalent sulfur atom. More preferred are phenyl-C
1-C3-alkylthio radicals. An example of "aralkylthio"
is benzylthio. The term "aryloxy" embraces optionally
substituted aryl radicals, as defined above, attached
to an oxygen atom. Examples of such radicals include
phenoxy. The term "aralkoxy" embraces oxy-containing
aralkyl radicals attached through an oxygen atom to
other radicals. More preferred aralkoxy radicals are
"lower aralkoxy" radicals having optionally
substituted phenyl radicals attached to lower alkoxy
radical as described above. The term "heteroaryloxy"
embraces optionally substituted heteroaryl radicals,
as defined above, attached to an oxygen atom. The term
"heteroarylalkoxy" embraces oxy-containing
heteroarylalkyl radicals attached through an oxygen
atom to other radicals. More preferred
heteroarylalkoxy radicals are "lower heteroarylalkoxy"
radicals having optionally substituted heteroaryl
radicals attached to lower alkoxy radical as described
above. The term "cycloalkyl" includes saturated
carbocyclic groups. Preferred cycloalkyl groups
include C3-C6 rings. More preferred compounds include,
cyclopentyl, cyclopropyl, and cyclohexyl. The term
"cycloalkylalkyl" embraces cycloalkyl-sbstituted alkyl
radicals. Preferable cycloalkylalkyl radicals are
"lower cycloalkylalkyl" radicals having cycloalkyl
radicals attached to alkyl radicals having one to six
carbon atoms. Even more preferred are "5-6- membered
cycloalkylalkyl" attached to alkyl portions having one
to three carbon atoms. Examples of such radicals
include cyclohexylmethyl. The cycloalkyl in said
radicals may be additionally substituted with halo,
alkyl, alkoxy and hydroxy. 



The term "cycloalkenyl" includes carbocyclic groups
having one or more carboncarbon double bonds including
"cycloalkyldienyl" compounds. Preferred cycloalkenyl
groupsinclude C3-C6 rings. More preferred compounds
include, for example, cyclopentenyl, cyclopentadienyl,
cyclohexenyl and cycloheptadienyl. The term
"comprising" is meant to be open ended, including the
indicated component but not excluding other elements.
The term "Formulas I-II" includes any sub formulas.
The compounds of the invention are endowed with kinase
inhibitory activity, such as KDR and/or c-Met
inhibitory activity. The present invention also
comprises the use of a compound of the invention, or
pharmaceutically acceptable salt thereof, in the
manufacture of a medicament for the treatment either
acutely or chronically of an angiogenesis mediated
disease state, including those described previously.
The compounds of the present invention are useful in
the manufacture of an anti-cancer medicament. The
compounds of the present invention are also useful in
the manufacture of a medicament to attenuate or
prevent disorders through inhibition of KDR and/or
c-Met. The present invention comprises a
pharmaceutical composition comprising a
therapeutically effective amount of a compound of
Formulas I-II in association with a least one
pharmaceutically acceptable carrier, adjuvant or
diluent. The present invention also comprises a method
of treating angiogenesis related disorders in a
subject having or susceptible to such disorder, the
method comprising treating the subject with a
therapeutically effective amount of a compound of
Formula I-II. COMBINATIONS While the compounds of the
invention can be administered as the sole active
pharmaceutical agent, they can also be used in
combination with one or more compounds of the
invention or other agents. When administered as a
combination, the therapeutic agents can be formulated
as separate compositions that are administered at the
same time or sequentially at different times, or the
therapeutic agents can be given as a single
composition. The phrase "co-therapy" (or
"combination-therapy"), in defining use of a compound
of the present invention and another pharmaceutical
agent, is intended to embrace administration of each
agent in a sequential manner in a regimen that will
provide beneficial effects of the drug combination,
and is intended as well to embrace co-administration
of these agents in a substantially simultaneous
manner, such as in a single capsule having a fixed
ratio of these active agents or in multiple, separate
capsules for each agent.Specifically, the
administration of compounds of the present invention
may be in conjunction with additional therapies known
to those skilled in the art in the prevention or
treatment of neoplasia, such as with radiation therapy
or with cytostatic or cytotoxic agents. If formulated
as a fixed dose, such combination products employ the
compounds of this invention within the accepted dosage
ranges. Compounds of Formula I may also be
administered sequentially with known anticancer or
cytotoxic agents when a combination formulation is
inappropriate. The invention is not limited in the
sequence of administration; compounds of the invention
maybe administered either prior to, simultaneous with
or after administration of the known anticancer or
cytotoxic agent. Currently, standard treatment of
primary tumors consists of surgical excision followed
by either radiation or IV administered chemotherapy.
The typical chemotherapy regime consists of either DNA
alkylating agents, DNA intercalating agents, CDK
inhibitors, or microtubule poisons. The chemotherapy
doses used are just below the maximal tolerated dose
and therefore dose limiting toxicities typically
include, nausea, vomiting, diarrhea, hair loss,
neutropenia and the like. There are large numbers of
antineoplastic agents available in commercial use, in
clinical evaluation and in pre-clinical development,
which would be selected for treatment of neoplasia by
combination drug chemotherapy. Such antineoplastic
agents fall into several major categories, namely,
antibiotic-type agents, alkylating agents,
antimetabolite agents, hormonal agents, immunological
agents, interferon-type agents and a category of
miscellaneous agents. A first family of antineoplastic
agents, which may be used in combination with
compounds of the present invention, consists of
antimetabolite-type/thymidilate synthase inhibitor
antineoplastic agents. Suitable antimetabolite
antineoplastic agents may be selected from but not
limited to the group consisting of 5-FU-fTbrinogen,
acanthifolic acid, aminothiadiazole, brequinar sodium,
carmofur, Ciba-Geigy CGP-30694, cyclopentyl cytosine,
cytarabine phosphate stearate, cytarabine conjugates,
Lilly DATHF, Merrel Dow DDFC, dezaguanine,
dideoxycytidine, dideoxyguanosine, didox, Yoshitomi
DMDC, doxifluridine, Wellcome EHNA, Merck & Co. EX-Ol
5, fazarabine, floxuridine, fludarabine phosphate, 5-
fluorouracil, N-(2'-furanidyl)-5-fluorouracil, Daiichi
Seiyaku FO-1 52, isopropyl pyrrolizine, Lilly LY-18801
1, Lilly LY-264618, methobenzaprim, methotrexate,
Wellcome MZPES, norspermidine, NCI NSC-127716, NCI
NSC-264880, NCI NSC-39661, NCI NSC-612567,
Warner-Lambert PALA, pentostatin, piritrexim,
plicamycin, Asahi Chemical PL-AC, TakedaTAC-788,
thioguanine, tiazofurin, Erbamont TIF, trimetrexate,
tyrosine kinase inhibitors, Taiho UFT and uricytin. A
second family of antineoplastic agents, which may be
used in combination with compounds of the present
invention, consists of alkylating-type antineoplastic
agents. Suitable alkylating-type antineoplastic agents
may be selected from but not limited to the group
consisting of Shionogi 254-S, aldo-phosphamide
analogues, altretamine, anaxirone, Boehringer Mannheim
BBR-2207, bestrabucil, budotitane, Wakunaga CA-102,
carboplatin, carmustine, Chinoin-139, Chinoin-153,
chlorambucil, cisplatin, cyclophosphamide, American
Cyanamid CL-286558, Sanofi CY-233, cyplatate,
DegussaD-19-384, Sumimoto DACHP(Myr)2,
diphenylspiromustine, diplatinum cytostatic, Erba
distamycin derivatives, Chugai DWA- 2 114R, ITI E09,
elmustine, Erbamont FCE-24517, estramustine phosphate
sodium, fotemustine, Unimed G-6-M, Chinoin GYKI-17230,
hepsul-fam, ifosfamide, iproplatin, lomustine,
mafosfamide, mitolactol, Nippon Kayaku NK-121, NCI
NSC-264395, NCI NSC- 342215, oxaliplatin, Upjohn PCNU,
prednimustine, Proter PTT-1 19, ranimustine,
semustine, SmithKline SK&F-101772, Yakult Honsha
SN-22, spiromus-tine, Tanabe Seiyaku TA-077,
tauromustine, temozolomide, teroxirone, tetraplatin
and trimelamol. A third family of antineoplastic
agents which may be used in combination with compounds
of the present invention consists of antibiotic-type
antineoplastic agents. Suitable antibiotic-type
antineoplastic agents may be selected from but not
limited to the group consisting of Taiho 4181 -A,
aclarubicin, actinomycin D, actinoplanone, Erbamont
ADR-456, aeroplysinin derivative, Ajinomoto AN-201-II,
Ajinomoto AN-3, Nippon Soda anisomycins,
anthracycline, azino-mycin-A, bisucaberin,
Bristol-Myers BL-6859, Bristol-Myers BMY- 25067,
Bristol-Myers BMY-25551, Bristol-Myers BMY-26605,
Bristol-Myers BMY-27557, Bristol-Myers BMY-28438,
bleomycin sulfate, bryostatin-1, Taiho C-1027,
calichemycin, chromoximycin, dactinomycin,
daunorubicin, Kyowa Hakko DC-102, Kyowa Hakko DC-79,
Kyowa Hakko DC-88A, Kyowa Hakko DC89-A1, Kyowa Hakko
DC92-B, ditrisarubicin B, Shionogi DOB-41,
doxorubicin, doxorubicin-fibrinogen, elsamicin-A,
epirubicin, erbstatin, esorubicin, esperamicin-Al,
esperamicin-Alb, Erbamont FCE-21954, Fujisawa FK-973,
fostriecin, Fujisawa FR-900482, glidobactin,
gregatin-A, grincamycin, herbimycin, idarubicin,
illudins, kazusamycin, kesarirhodins, Kyowa Hakko
KM-5539, Kirin Brewery KRN-8602, Kyowa Hakko KT-5432,
Kyowa Hakko KT-5594, Kyowa Hakko KT-6149, American
Cyanamid LL-D49194, Meiji Seika ME 2303, menogaril,
mitomycin, mitoxantrone, SmithKline M-TAG, neoenactin,
Nippon Kayaku NK-3 13, Nippon Kayaku NKT-01, SRI
International NSC-357704, oxalysine, oxaunomycin,
peplomycin, pilatin, pirarubicin,porothramycin,
pyrindanycin A, Tobishi RA-I, rapamycin, rhizoxin,
rodorubicin, sibanomicin, siwenmycin, Sumitomo
SM-5887, Snow Brand SN-706, Snow Brand SN-07,
sorangicin-A, sparsomycin, SS Pharmaceutical SS-21020,
SS Pharmaceutical SS-7313B, SS Pharmaceutical
SS-9816B, steffimycin B, Taiho 4181-2, talisomycin,
Takeda TAN-868A, terpentecin, thrazine, tricrozarin A,
Upjohn U-73975, Kyowa Hakko UCN-10028A, Fujisawa
WF-3405, Yoshitomi Y-25024 and zorubicin. A fourth
family of antineoplastic agents which may be used in
combination with compounds of the present invention
consists of a miscellaneous family of antineoplastic 



agents, including tubulin interacting agents,
topoisomerase II inhibitors, topoisomerase I
inhibitors and hormonal agents, selected from but not
limited to the group consisting of a- carotene,
a-difluoromethyl-arginine, acitretin, Biotec AD-5,
Kyorin AHC-52, alstonine, amonafide, amphethinile,
amsacrine, Angiostat, ankinomycin, anti-neoplaston
AlO, antineoplaston A2, antineoplaston A3,
antineoplaston A5, antineoplaston AS2-1, Henkel APD,
aphidicolin glycinate, asparaginase, Avarol,
baccharin, batracylin, benfluron, benzotript, Ipsen-
Beaufour BIM-23015, bisantrene, Bristol-Myers BMY-4048
1, Vestar boron- 10, bromofosfamide, Wellcome BW-502,
Wellcome BW-773, caracemide, carmethizole
hydrochloride, Ajinomoto CDAF, chlorsulfaquinoxalone,
Chemes CHX-2053, Chemex CHX- 100, Warner-Lambert
CI-921, Warner-Lambert CI-937, Warner-Lambert CI-941,
Warner- Lambert CI-958, clanfenur, claviridenone, ICN
compound 1259, ICN compound 4711, Contracan, Yakult
Honsha CPT-11, crisnatol, curaderm, cytochalasin B,
cytarabine, cytocytin, Merz D-609, DABIS maleate,
dacarbazine, datelliptinium, didemnin-B,
dihaematoporphyrin ether, dihydrolenperone, dinaline,
distamycin, Toyo Pharmar DM-341, Toyo Pharmar DM-75,
Daiichi Seiyaku DN-9693, docetaxel elliprabin,
elliptinium acetate, Tsumura EPMTC, the epothilones,
ergotamine, etoposide, etretinate, fenretinide,
Fujisawa FR-57704, gallium nitrate, genkwadaphnin,
Chugai GLA-43, Glaxo GR-63178, grifolan NMF-5N,
hexadecylphosphocholine, Green Cross HO-221,
homoharringtonine, hydroxyurea, BTG ICRF-1 87,
ilmofosine, isoglutamine, isotretinoin, Otsuka JI-36,
Ramot K-477, Otsuak K- 76COONa, Kureha Chemical K-AM,
MECT Corp KI-8110, American Cyanamid L-623,
leukoregulin, lonidamine, Lundbeck LU-23-1 12, Lilly
LY-186641, NCI (US) MAP, marycin, Merrel Dow
MDL-27048, Medco MEDR-340, merbarone, merocyanlne
derivatives, methylanilinoacridine, Molecular Genetics
MGI-136, minactivin, mitonafide, mitoquidone
mopidamol, motretinide, Zenyaku Kogyo MST-16,
N-(retinoyl)amino acids, Nisshin Flour Milling N-021,
N-acylated-dehydroalanines, nafazatrom, Taisho
NCU-190, nocodazole derivative, Normosang, NCI
NSC-145813, NCI NSC-361456, NCI NSC-604782, NCI
NSCPCT/US2006/016344 95580, ocreotide, Ono ONO-1 12,
oquizanocine, Akzo Org-10172, paclitaxel,
pancratistatin, pazelliptine, Warner-Lambert PD-1
11707, Warner-Lambert PD-1 15934, Warner-Lambert PD-
131141, Pierre Fabre PE-IOOl, ICRT peptide D,
piroxantrone, polyhaematoporphyrin, polypreic acid,
Efamol porphyrin, probimane, procarbazine, proglumide,
Invitron protease nexin I, Tobishi RA-700, razoxane,
Sapporo Breweries RBS, restrictin-P, retelliptine,
retinoic acid, Rhone-Poulenc RP-49532, Rhone-Poulenc
RP-56976, SmithKline SK&F-104864, Sumitomo SM-108,
Kuraray SMANCS, SeaPharm SP-10094, spatol,
spirocyclopropane derivatives, spirogermanium, Unimed,
SS Pharmaceutical SS-554, strypoldinone, Stypoldione,
Suntory SUN 0237, Suntory SUN 2071, superoxide
dismutase, Toyama T-506, Toyama T-680, taxol, Teijin
TEI-0303, teniposide, thaliblastine, Eastman Kodak
TJB-29, tocotrienol, topotecan, Topostin, Teijin
TT-82, Kyowa Hakko UCN-01, Kyowa Hakko UCN-1028,
ukrain, Eastman Kodak USB-006, vinblastine sulfate,
vincristine, vindesine, vinestramide, vinorelbine,
vintriptol, vinzolidine, withanolides and Yamanouchi
YM-534. Alternatively, the present compounds may also
be used in co-therapies with other antineoplastic
agents, such as acemannan, aclarubicin, aldesleukin,
alemtuzumab, alitretinoin, altretamine, amifostine,
aminolevulinic acid, amrubicin, amsacrine, anagrelide,
anastrozole, ANCER, ancestim, ARGLABIN, arsenic
trioxide, BAM 002 (Novelos), bexarotene, bicalutamide,
broxuridine, capecitabine, celmoleukin, cetrorelix,
cladribine, clotrimazole, cytarabine ocfosfate, DA
3030 (Dong-A), daclizumab, denileukin diftitox,
deslorelin, dexrazoxane, dilazep, docetaxel,
docosanol, doxercalciferol, doxifluridine,
doxorubicin, bromocriptine, carmustine, cytarabine,
fluorouracil, HIT diclofenac, interferon alfa,
daunorubicm, doxorubicin, tretinoin, edelfosine,
edrecolomab, eflornithine, emitefur, epirubicin,
epoetin beta, etoposide phosphate, exemestane,
exisulind, fadrozole, filgrastim, finasteride,
fludarabine phosphate, formestane, fotemustine,
gallium nitrate, gemcitabine, gemtuzumab zogamicin,
gimeracil/oteracil/tegafur combination, glycopine,
goserelin, heptaplatin, human chorionic gonadotropin,
human fetal alpha fetoprotein, ibandronic acid,
idarubicin, (imiquimod, interferon alfa, interferon
alfa, natural, interferon alfa-2, interferon alfa-2a,
interferon alfa-2b, interferon alfa-Nl, interferon
alfa-n3, interferon alfacon-1, interferon alpha,
natural, interferon beta, interferon beta-la,
interferon beta-lb, interferon gamma, natural
interferon gamma-la, interferon gamma-lb,
interleukin-1 beta, iobenguane, irinotecan,
irsogladine, lanreotide, LC 9018 (Yakult),
leflunomide, lenograstim, lentinan sulfate, letrozole,
leukocyte alpha interferon, leuprorelin, levamisole +
fluorouracil, liarozole, lobaplatin, lonidamine,
lovastatin, masoprocol, melarsoprol, metoclopramide,
mifepristone, miltefosine, mirimostim, mismatched
double stranded RNA, mitoguazone,
mitolactol,mitoxantrone, molgramostim, nafarelin,
naloxone + pentazocine, nartograstim, nedaplatin,
nilutamide, noscapine, novel erythropoiesis
stimulating protein, NSC 631570 octreotide,
oprelvekin, osaterone, oxaliplatin, paclitaxel,
pamidronic acid, pegaspargase, peginterferon alfa-2b,
pentosan polysulfate sodium, pentostatin, picibanil,
pirarubicin, rabbit antithymocyte polyclonal antibody,
polyethylene glycol interferon alfa-2a, porfimer
sodium, raloxifene, raltitrexed, rasburicase, rhenium
Re 186 etidronate, RII retinamide, rituximab,
romurtide, samarium (153 Sm) lexidronam, sargramostim,
sizofiran, sobuzoxane, sonermin, strontium-89
chloride, suramin, tasonermin, tazarotene, tegafur,
temoporfin, temozolomide, teniposide,
tetrachlorodecaoxide, thalidomide, thymalfasin,
thyrotropin alfa, topotecan, toremifene,
tositumomab-iodine 131, trastuzumab, treosulfan,
tretinoin, trilostane, trimetrexate, triptorelin,
tumor necrosis factor alpha, natural, ubenimex,
bladder cancer vaccine, Maruyama vaccine, melanoma
lysate vaccine, valrubicin, verteporfin, vinorelbine,
VIRULIZIN, zinostatin stimalamer, or zoledronic acid;
abarelix; AE 941 (Aeterna), ambamustine, antisense
oligonucleotide, bcl-2 (Genta), APC 8015 (Dendreon),
cetuximab, decitabine, dexaminoglutethimide,
diaziquone, EL 532 (Elan), EM 800 (Endorecherche),
eniluracil, etanidazole, fenretinide, filgrastim SDOl
(Amgen), fulvestrant, galocitabine, gastrin 17
immunogen, HLA-B7 gene therapy (Vical), granulocyte
macrophage colony stimulating factor, histamine
dihydrochloride, ibritumomab tiuxetan, ilomastat, IM
862 (Cytran), interleukin-2, iproxifene, LDI 200
(Milkhaus), leridistim, lintuzumab, CA 125 MAb
(Biomira), cancer MAb (Japan Pharmaceutical
Development), HER-2 and Fc MAb (Medarex), idiotypic
105AD7 MAb (CRC Technology), idiotypic CEA MAb
(Trilex), LYM-I -iodine 131 MAb (Techniclone),
polymorphic epithelial mucin-yttrium 90 MAb
(Antisoma), marimastat, menogaril, mitumomab, motexafm
gadolinium, MX 6 (Galderma), nelarabine, nolatrexed, P
30 protein, pegvisomant, pemetrexed, porfiromycin,
prinomastat, RL 0903 (Shire), rubitecan, satraplatin,
sodium phenylacetate, sparfosic acid, SRL 172 (SR
Pharma), SU 5416 (SUGEN), TA 077 (Tanabe),
tetrathiomolybdate, thaliblastine, thrombopoietin, tin
ethyl etiopurpurin, tirapazamine, cancer vaccine
(Biomira), melanoma vaccine (New York University),
melanoma vaccine (Sloan Kettering Institute), melanoma
oncolysate vaccine (New York Medical College), viral
melanoma cell lysates vaccine (Royal Newcastle
Hospital), or valspodar. Alternatively, the present
compounds may also be used in co-therapies with VEGFR
inhibitors including
N-(4-chlorophenyl)-4-(4-pyridinylmethyl)-
1-phthalazinamine;
4-[4-[[[[4-chloro-3-(trifluoromethyl)phenyl]amino]carb
onyl]amino]phenoxy]-N-methyl-2- pyridinecarboxamide;
N-[2-(diethylamino)ethyl]-5-[(5-fluoro-l,2-dihydro-2-o
xo-3H-indol-3-ylidene)methyl]-2,4-
dimethyl-1H-pyrrole-3-carboxamide;
3-[(4-bromo-2,6-difmorophenyl)methoxy]-5-[[[[4-(lpyrro
lidinyl)
butyl]amino]carbonyl]amino]-4-isothiazolecarboxainide;
N-(4-bromo-2-fluorophenyl)-6-methoxy-7-[(l-methyl-4-pi
peridinyl)methoxy]-4- quinazolinamine;
3-[5,6,7513-tetraliydro-9-[(l-methylethoxy)methyl]-5-o
xo-12H-indeno[2,l-a]pyrrolo[3,4-
c]carbazol-12-yl]propyl ester N,N-dimethyl-glycine;
N-[5-[[[5-(l,l
-dimethylethyl)-2-oxazolyl]methyl]thio]-2-thiazolyl]-4
-piperidinecarboxamide;
-[3-chloro-4-[(3-fluorophenyl)methoxy]phenyl]-6-[5-[[[
2-
(methylsulfonyl)ethyl]amino]methyl]-2-furanyl]-4-quina
zolinamine
4-[(4-Methyl-l-piperazinyl)methyl]-N-[4-methyl-3-[[4-(
3-pyridinyl)-2-pyrimidinyl]amino]- phenyl]benzamide 



-(3-chloro-4-fluorophenyl)-7-methoxy-6-[3-(4-morpholin
yl)propoxy]-4-quinazolinamine
iV-(3-ethynylphenyl)-6,7-bis(2-methoxyethoxy)-4-quinaz
olinamine
N-(3-((((2R)-l-methyl-2-pyrrolidinyl)methyl)oxy)-5-(tr
ifluoromethyl)phenyl)-2-((3-(l,3-
oxazol-5-yl)phenyl)amino)-3-pyridinecarboxamide;
2-(((4-fluororhenyl)methyl)amino)-N-(3-((((2R)-l-methy
l-2-pyrrolidinyl)methyl)oxy)-5-
(trifluoromethyl)phenyl)-3-pyridinecarboxamide;
N-[3-(Azetidin-3-ylmethoxy)-5-trifluoromethyl-phenyl]-
2-(4-fluoro-benzylamino)- nicotinamide.
6-fluoro-N-(4-(l-methylethyl)phenyl)-2-((4-pyridinylme
thyl)amino)-3-pyridinecarboxamide;
2-((4-pyridinylmethyl)amino)-N-(3-(((2S)-2-pyrrolidiny
lmethyl)oxy)-5-
(trifluoromethyl)phenyl)-3-pyridinecarboxamide;
N-(3-(l
,1-dimethylethyl)-lH-pyrazol-5-yl)-2-((4-pyridinylmeth
yl)amino)-3- pyridinecarboxamide;
N-(3,3-dimethyl-2,3-dihydro-
1-benzofuran-6-yl)-2-((4-pyridinylmethyl)amino)-3 -
pyridinecarboxamide;
N-(3-((((2S)-l-methyl-2-pyrrolidinyl)methyl)oxy)-5-(tr
ifluoromethyl)phenyl)-2-((4- pyridinylmethyl)amino)-3
-pyridinecarboxamide;
2-((4-pyridinylmethyl)amino)-N-(3
-((2-(1-pyrrolidinyl)ethyl)oxy)-4-(trifluoromethyl)phe
nyl)- 3-pyridinecarboxamide;
N-(3,3-dimethyl-2,3-dihydro-1H-indol-6-yl)-2-((4-ryrid
inylmethyl)amino)-3 - pyridinecarboxamide;
N-(4-(pentafluoroethyl)-3-(((2S)-2-pyrrolidinylmethyl)
oxy) rhenyl)-2-((4-
pyridinylmethyl)amino)-3-pyridinecarboxaniide;
N-(3-((3-azetidinylmethyl)oxy)-5-(trifluoromethyl)phen
yl)-2-((4-pyridinylniethyl)amino)-3-
pyridinecarboxamide;
N-(3-(4-piperidinyloxy)-5-(trifluoromethyl)phenyl)-2-(
(2-(3-pyridinyl)ethyl)ammo)-3- pyridinecarboxamide;
N-(4,4-dimethyl-l,2,3,4-tetrahydro-isoquinolin-7-yl)-2
-(lH-indazol-6-ylammo)-nicotinamide;
2-(lH-indazol-6-ylamino)-N-[3-(l-methylpyrrolidin-2-yl
methoxy)-5-trifluoromethyl-phenyl]- nicotinamide; N-[I
-(2-dimethylamino-acetyl)-3,3-dimethyl-2,3-dihydro-l
H-indol-6-yl]-2-(l H-indazol-6- ylamino)-nicotinamide;
2-(lH-indazol-6-ylamino)-N-[3-(pyrrolidin-2-ylmethoxy)
-5-trifluoromethyl-plienyl]- nicotinamide;
N-(l-acetyl-3,3-dimethyl-2
53-dihydro-lH-indol-6-yl)-2-(lH-indazol-6-ylamino)-nic
otinamide;
N-(4,4-dimethyl-l-oxo-l,2,3,4-tetrahydro-isoquinolin-7
-yl)-2-(lH-indazol-6-ylamino)- nicotinamide;
N-[4-(tert-butyl)-3-(3-piperidylpropyl)phenyl][2-(lH-i
ndazol-6-ylamino)(3- pyridyl)] carboxamide;
N-[5-(tert-butyl)isoxazol-3 -yl][2-(l
H-indazol-6-ylamino)(3-pyridyl)] carboxamide; and
N-[4-(tert-butyl)phenyl][2-(lH-indazol-6-ylamino)(3-py
ridyl)]carboxamide. Other compounds described in the
following patents and patent applications can be used
in combination therapy: US 6,258,812, US 2003/0105091,
WO 01/37820, US 6,235,764, WO 01/32651, US 6,630,500,
US 6,515,004, US 6,713,485, US 5,521,184, US
5,770,599, US 5,747,498, WO 02/68406, WO 02/66470, WO
02/55501, WO 04/05279, WO 04/07481, WO 04/07458, WO
04/09784, WO 02/591 10, WO 99/45009, WO 00/59509, WO
99/61422, US 5,990,141, WO 00/12089 andWO 00/02871. In
some embodiments, the combination comprises a
composition of the present invention in combination
with at least one anti-angiogenic agent. Agents are
inclusive of, but not limited to, in vitro
synthetically prepared chemical compositions,
antibodies, antigen binding regions, radionuclides,
and combinations and conjugates thereof. An agent can
be an agonist, antagonist, allosteric modulator, toxin
or, more generally, may act to inhibit or stimulate
its target (e.g., receptor or enzyme activation or
inhibition), and thereby promote cell death or arrest
cell growth.Exemplary anti-tumor agents include
HERCEPTIN(tm) (trastuzumab), which may be used to
treat breast cancer and other forms of cancer, and
RITUXAN(tm) (rituximab), ZEVALIN(tm) (ibritumomab
tiuxetan), and LYMPHOCIDE(tm) (epraruzumab), which
maybe used to treat non-Hodgkin's lymphoma and other
forms of cancer, GLEEVAC(tm) which may be used to
treat chronic myeloid leukemia and gastrointestinal
stromal tumors, and BEXXAR(tm) (iodine 131
tositumomab) which may be used for treatment of
non-Hodgkins's lymphoma. Exemplary anti-angiogenic
agents include ERBITUX(tm) (IMC-C225), KDR (kinase
domain receptor) inhibitory agents (e.g., antibodies
and antigen binding regions that specifically bind to
the kinase domain receptor), anti-VEGF agents (e.g.,
antibodies or antigen binding regions that
specifically bind VEGF, or soluble VEGF receptors or a
ligand binding region thereof) such as AVASTIN(tm) or
VEGF-TRAP(tm), and anti-VEGF receptor agents (e.g.,
antibodies or antigen binding regions that
specifically bind thereto), EGFR inhibitory agents
(e.g., antibodies or antigen binding regions that
specifically bind thereto) such as ABX-EGF
(panirumumab), IRESSA(tm) (gefitinib), TARCEVA(tm)
(erlotinib), anti-Angl and anti-Ang2 agents (e.g.,
antibodies or antigen binding regions specifically
binding thereto or to their receptors, e.g.,
Tie2/Tek), and anti-Tie2 kinase inhibitory agents
(e.g., antibodies or antigen binding regions that
specifically bind thereto). The pharmaceutical
compositions of the present invention can also include
one or more agents (e.g., antibodies, antigen binding
regions, or soluble receptors) that specifically bind
and inhibit the activity of growth factors, such as
antagonists of hepatocyte growth factor (HGF, also
known as Scatter Factor), and antibodies or antigen
binding regions that specifically bind its receptor
"c-met". Other anti-angiogenic agents include Campath,
IL-8, B-FGF, Tek antagonists (Ceretti et al., US
Publication No. 2003/0162712; US Patent No.
6,413,932), anti-TWEAK agents (e.g., specifically
binding antibodies or antigen binding regions, or
soluble TWEAK receptor antagonists; see, Wiley, US
Patent No. 6,727,225), ADAM distintegrin domain to
antagonize the binding of integrin to its ligands
(Fanslow et al., US Publication No. 2002/0042368),
specifically binding anti-eph receptor and/or
anti-ephrin antibodies or antigen binding regions (US
Patent Nos. 5,981,245; 5,728,813; 5,969,110;
6,596,852; 6,232,447; 6,057,124 and patent family
members thereof), and anti-PDGF-BB antagonists (e.g.,
specifically binding antibodies or antigen binding
regions) as well as antibodies or antigen binding
regions specifically binding to PDGF-BB ligands, and
PDGFR kinase inhibitory agents (e.g., antibodies or
antigen binding regions that specifically bind
thereto). Additional anti-angiogenic/anti-tumor agents
include: SD-7784 (Pfizer, USA); cilengitide.(Merck
KGaA, Germany, EPO 770622); pegaptanib octasodium,
(Gilead Sciences,USA); Alphastatin, (BioActa, UK);
M-PGA, (Celgene, USA, US 5712291); ilomastat, (Arriva,
USA, US 5892112); emaxan b, (Pfizer, USA, US 5792783);
vatalanib, (Novartis, Switzerland);
2-methoxyestradiol, (EntreMed, USA); TLC ELL- 12,
(Elan, Ireland); anecortave acetate, (Alcon, USA);
alrha-D148 Mab, (Amgen, USA); CEP-7055,(Cephalon,
USA); anti- Vn Mab, (Crucell, Netherlands)
DAC:antiangiogenic, (ConjuChem, Canada); Angiocidin,
(InKine Pharmaceutical, USA); KM-2550, (KyowaHakko,
Japan); SU-0879, (Pfizer, USA); CGP-79787, (Novartis,
Switzerland, EP 970070); ARGENT technology, (Ariad,
USA); YIGSR-Stealth, (Johnson & Johnson, USA);
fibrinogen-E fragment, (BioActa, UK); angiogenesis
inhibitor, (Trigen, UK); TBC-1635, (Encysive
Pharmaceuticals, USA); SC-236, (Pfizer, USA); ABT-567,
(Abbott, USA); Metastatin, (EntreMed, USA);
angiogenesis inhibitor, (Tripep, Sweden); maspin,
(Sosei, Japan); 2-methoxyestradiol, (Oncology Sciences
Corporation, USA); ER-68203-00, (IVAX, USA); Benefin,
(Lane Labs, USA); Tz-93, (Tsumura, Japan); TAN-1120,
(Takeda, Japan); FR-1 11142, (Fujisawa, Japan, JP
02233610); platelet factor 4, (RepliGen, USA, EP
407122); vascular endothelial growth factor
antagonist, (Borean, Denmark); cancer therapy,
(University of South Carolina, USA); bevacizumab
(pINN), (Genentech, USA); angiogenesis inhibitors,
(SUGEN, USA); XL 784, (Exelixis, USA); XL 647,
(Exelixis, USA); MAb, alpha5beta3 integrin, second
generation, (Applied Molecular Evolution, USA and
Medlmmune, USA); gene therapy, retinopathy, (Oxford
BioMedica, UK); enzastaurin hydrochloride (USAN),
(Lilly, USA); CEP 7055, (Cephalon, USA and
Sanofi-Synthelabo, France); BC 1, (Genoa Institute of
Cancer Research, Italy); 



angiogenesis inhibitor, (Alchemia, Australia); VEGF
antagonist, (Regeneron, USA); rBPI 2 1 and BPI-derived
antiangiogenic, (XOMA, USA); PI 88, (Progen,
Australia); cilengitide (pINN), (Merck KGaA, German;
Munich Technical University, Germany, Scripps Clinic
and Research Foundation, USA); cetuximab (INN),
(Aventis, France); AVE 8062, (Ajinomoto, Japan); AS
1404, (Cancer Research Laboratory, New Zealand); SG
292, (Telios, USA); Endostatin, (Boston Childrens
Hospital, USA); ATN 161, (Attenuon, USA); ANGIOSTATIN,
(Boston Childrens Hospital, USA); 2-methoxyestradiol,
(Boston Childrens Hospital, USA); ZD 6474,
(AstraZeneca, UK); ZD 6126, (Angiogene
Pharmaceuticals, UK); PPI 2458, (Praecis, USA); AZD
9935, (AstraZeneca, UK); AZD 2171, (AstraZeneca, UK);
vatalanib (pINN), (Novartis, Switzerland and Schering
AG, Germany); tissue factor pathway inhibitors,
(EntreMed, USA); pegaptanib (Pinn), (Gilead Sciences,
USA); xanthorrhizol, (Yonsei University, South Korea);
vaccine, gene-based, VEGF-2, (Scripps Clinic and
Research Foundation, USA); SPV5.2, (Supratek, Canada);
SDX 103, (University of California at San Diego, USA);
PX 478, (ProlX, USA); METASTATIN, (EntreMed, USA);
troponin I, (HarvardUniversity, USA); SU 6668, (SUGEN,
USA); OXI 4503, (OXiGENE, USA); o-guanidines, (
Dimensional Pharmaceuticals, USA); motuporamine C,
(British Columbia University, Canada); CDP 791,
(Celltech Group, UK); atiprimod (pINN),
(GlaxoSmithKline, UK); E 7820, (Eisai, Japan); CYC
381, (Harvard University, USA); AE 941, (Aeterna,
Canada); vaccine, angiogenesis, (EntreMed, USA);
urokinase plasminogen activator inhibitor, (Dendreon,
USA); oglufanide (pINN), (Melmotte, USA); HIF-lalfa
inhibitors, (Xenova, UK); CEP 5214, (Cephalon, USA);
BAY RES 2622, (Bayer, Germany); Angiocidin, (InKine,
USA); A6, (Angstrom, USA); KR 31372, (Korea Research
Institute of Chemical Technology, South Korea); GW
2286, (GlaxoSmithKline, UK); EHT 0101, (ExonHit,
France); CP 868596, (Pfizer, USA); CP 564959, (OSI,
USA); CP 547632, (Pfizer, USA); 786034,
(GlaxoSmithKline, UK); KRN 633, (Kirin Brewery,
Japan); drug delivery system, intraocular,
2-methoxyestradiol, (EntreMed, USA); anginex,
(Maastricht University, Netherlands, and Minnesota
University, USA); ABT 510, (Abbott, USA); AAL 993,
(Novartis, Switzerland); VEGI, (ProteomTech, USA);
tumor necrosis factor-alpha inhibitors, (National
Institute on Aging, USA); SU 11248, (Pfizer, USA and
SUGEN USA); ABT 518, (Abbott, USA); YH16, (Yantai
Rongchang, China); S-3APG , (Boston Childrens
Hospital, USA and EntreMed, USA); MAb, KDR, (ImClone
Systems, USA); MAb, alpha5 betal, (Protein Design,
USA); KDR kinase inhibitor, (Celltech Group, UK, and
Johnson & Johnson, USA); GFB 116, (South Florida
University, USA and Yale University, USA); CS 706,
(Sankyo, Japan); combretastatin A4 prodrug, (Arizona
State University, USA); chondroitinase AC, (IBEX,
Canada); BAY RES 2690, (Bayer, Germany); AGM 1470,
(Harvard University, USA, Takeda, Japan, and TAP,
USA); AG 13925, (Agouron, USA); Tetrathiomolybdate,
(University of Michigan, USA); GCS 100, (Wayne State
University, USA) CV 247, (Ivy Medical, UK); CKD 732,
(Chong Kun Dang, South Korea); MAb, vascular
endothelium growth factor, (Xenova, UK); irsogladine
(INN), (Nippon Shinyaku, Japan); RG 13577, (Aventis,
France); WX 360, (Wilex, Germany); squalamine (pINN),
(Genaera, USA); RPI 4610, (Sirna, USA); cancer
therapy, (Marinova, Australia); heparanase inhibitors,
(InSight, Israel); KL 3106, (Kolon, South Korea);
Honokiol, (Emory University, USA); ZK CDK, (Schering
AG, Germany); ZK Angio, (Schering AG, Germany); ZK
229561, (Novartis, Switzerland, and Schering AG,
Germany); XMP 300, (XOMA, USA); VGA 1102, (Taisho,
Japan); VEGF receptor modulators, (Pharmacopeia, USA);
VE-cadherin-2 antagonists , (ImClone Systems, USA);
Vasostatin, (National Institutes of Health, USA);
vaccine, FIk-I, (ImClone Systems, USA); TZ 93,
(Tsumura, Japan); TumStatin, (Beth Israel Hospital,
USA); truncated soluble FLT 1 (vascular
endothelialgrowth factor receptor 1), (Merck & Co,
USA); Tie-2 ligands, (Regeneron, USA); and,
thrombospondin 1 inhibitor, (Allegheny Health,
Education and Research Foundation, USA).
Alternatively, the present compounds may also be used
in co-therapies with other anti neoplastic agents,
such as VEGF antagonists, other kinase inhibitors
including p38 inhibitors, KDR inhibitors, EGF
inhibitors and CDK inhibitors, TNF inhibitors,
metallomatrix proteases inhibitors (MMP), COX-2
inhibitors including celecoxib, NSAID 's, or avb3
inhibitors. The present invention comprises processes
for the preparation of a compound of Formula I-II.
Also included in the family of compounds of Formula
I-II 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,
provided that it is pharmaceutically acceptable.
Suitable pharmaceutically acceptable acid addition
salts of compounds of Formula I-II 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. Appropriate organic acids may be
selected from 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, 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,
salicylic, galactaric and galacturonic acid. Suitable
pharmaceutically-acceptable base addition salts of
compounds of Formula I-II include metallic salts, such
as salts made from aluminum, calcium, lithium,
magnesium, potassium, sodium and zinc, or salts made
from organic bases including primary, secondary and
tertiary amines, substituted amines including cyclic
amines, such as caffeine, arginine, diethylamine,
N-ethyl piperidine, aistidine, glucamine,
isopropylamine, lysine, morpholine, Nethyl 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 Formula I-II. When abasic group
and an acid group are present in the same molecule, a
compound of Formula I-II may also form internal salts.
GENERAL SYNTHETIC PROCEDURES The compounds of the
invention can be synthesized according to the
following procedures of Schemes 1-10, wherein the
substituents are as defined for Formulas I-II, above,
except where further noted. The following
abbreviations are used throughout the specification:
HOAc acetic acid MeCN, CH3CN acetonitrile NH3 ammonia
NH4Cl ammonium chloride Ar argon HBTA
O-benzotriazol-l-yl-N,N,N',N'-tetramethyluronium
hexafluorophosphate HATU O-(7-azabenzotriazol-
1-yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate
PyBop benzotriazol-
1-yl-oxy-tripyrrolidino-phosphonium
hexafluorophosphate Pd2(dba)3
bis(dibenzylideneacetone) palladium BINAP
2,2'-bis(diphenylphosphino)-l ,1'-binaphthyl TEAC
bis(tetra-ethylammonium)carbonate BBr3 boron
tribromide BSA bovine serum albumin Br2 bromine BOC
butyloxycarbonyl Cs2CO3 cesium carbonate CHCl3
chloroform 



CDCl3 chloroform deuterated Cu copper CuI copper(I)
iodide Et2O diethyl ether DBU
1,8-diazabicyclo[5A0]undec-7-ene DIBAL
diisobutylaluminum hydride DIAD diisopropyl
azodicarboxylateT7US2006/016344 DIEA
diisopropylethylamine DMF dimethylformamide DMAP
4-diniethylaminopyridine DMSO dimethylsulfoxide EDC,
EDCI 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride dppa diphenylphosphoryl azide EtOAc
ethyl acetate FBS fetal bovine serum g gram h hour HBr
hydrobromic acid HCl hydrochloric acid HOBt
1-hydroxybenzotriazole hydrate H2 hydrogen H2O2
hydrogen peroxide Fe iron LiHMDS lithium
bis(trimethylsilyl)-amide LDA Lithium diisopropylamide
MCPBA meta-chloroperbenzoic acid MgSO4 magnesium
sulfate MeOH, CH3OH - methanol MeI methyl iodide
CH2Cl2, DCM methylene chloride NMP
N-methylpyrrolidinone ML, ml milliliter N2 nitrogen
Pd/C palladium on carbon Pd(OAc)2 palladium acetate
Pd(OH)2 palladium hydroxide Pd(PPh3)4 palladium
tetrakis triphenylphosphine Pd(dppf)Cl2
l,l-bis(diphenylphosphino)ferrocene palladium chloride
PBS phosphate buffered saline POCl3 phosphorous
oxychloride K2CO3 potassium carbonateT7US2006/016344
KOH potassium hydroxide RT room temperature NaHCO3
sodium bicarbonate NaBH4 sodium borohydride NaBH3CN
sodium cyanoborohydride NaOtBu sodium tert-butoxide
NaOH sodium hydroxide NaClO2 sodium chlorite NaCl
sodium chloride NaHPO4 sodium biphospate NaH sodium
hydride NaI sodium iodide Na2SO4 sodium sulfate TBTU
O-benzotriazol-1-yl-N,N,N' ,N'-tetramethyluronium
tetrafluoroborate THF tetrahydrofuran Et3N, TEA
triethylamine TFA trifluoroacetic acid P( -bu)3
tri(tert-butyl)phosphine H2O waterScheme 1 R-halo
HX-W-NO2 - R _c_W -NO2- R .c .w .NH2 2 base 3 4 HATU |
R1-OH R-X-W-Y-R1 5 Substituted compounds 5, where Y is
-NH-C(=O)-, can be prepared by the process outlined in
Scheme 1. The halo substituted ring R-halo 1, is
condensed with an alcohol 2 (where X is O) is heated,
preferably in the presence of a catalyst such as DMAP,
solvent such as dioxane, and base, such as pyridine to
form the ether 3. Preferably the reaction is heated
above RT, more preferably above 75 0C5even more
preferably at about 110 0C. The nitro compound 3 is
reduced to the amine 4 such as by treatment with Fe,
HCl and an alcohol such as MeOH, in an appropriate
solvent such as THF. The amine 4 is coupled with a
carboxylic acid derivative R OH, such as a carboxylic
acid or anhydride, in the presence of a coupling agent
such as HATU, or with PyBOP and base such as DIEA, to
yield the desired compounds 5. Scheme 2 Alternatively,
compounds of the invention where X is O and R1 is
2-oxopyrrolyl can be prepared by the method described
in Scheme 2. The halo substituted quinoline derivative
6, iscondensed with alcohol 7 is heated, preferably in
the presence of a catalyst such as DMAP, solvent such
as dioxane, and base, such as pyridine to form ether
8. Preferably the reaction is heated above RT, more
preferably above 75 C, even more preferably at about
110 C. The nitro compound 8 is reduced to the amine 9
such as by treatment with Fe, HCl and an alcohol such
as MeOH, in an appropriate solvent such as THF. The
amine 9 is coupled with a carboxylic acid, in the
presence of a coupling agent such as HATU to yield the
desired compounds 10. Scheme 3 12 Alternatively,
compounds of the invention where R1 is 2-oxoimidazolyl
can be prepared by the method described in Scheme 3.
The amine 9 can be activated such as with a
chloroformate to form the caarbamate 11. The
substituted imidazolidin-2-one is treated with base,
such as NaH, in an appropriate solvent such as DMF and
added to the carbamate 11 to provide the desired
compounds 12.US2006/016344 Scheme 4 Compounds of the
invention where R1 is 2-oxopyrrolyl can be prepared by
the method described in Scheme 4. The N-protected
2-oxopyrrolidine 13 is alkylated such as by treatment
with base, e.g. LDA, in a suitable solvent such as
THF, followed by addition of a compound with an
appropriate leaving group, such as a halo substituent.
The reaction temperature is preferably below RT,
preferably at about 0 0C. Following deprotection, such
as by treatment with TFA, where the amine is protected
with a BOC group, the free amine 15 is treated with a
chlorformate in the presence of base, such as TEA, to
form the active ester 16. Treatment with the ester 16
with an amine yields the desired amides 17.Scheme 5 2
1 Substituted pyridazines 21 of the invention can be
prepared by the method described in Scheme 5.
Hydrazines 18 are reacted with oxaldehyde then with
2,2-dimethyl-l,3-dioxane- 



4,6-dione followed by acid, such as acetic acid ,and
piperidines, to form the diaza butadiene-4- ylidene
19. Cyclization, such as by treatment with base, e.g.
sodium methoxide, yields the pyridazine carboxylic
acid 20. The reaction is heated at a temperature above
RT, preferably at about reflux. Formation of the
desired amides 21 from the pyridazine 20 is by the
coupling procedure described above, or with PyBOP and
base such as DIEA.Scheme 6 24 25 Substituted
pyrimidines 25 of the invention can be prepared by the
method described in Scheme 6. Alkylation of the
oxo-l,6-dihydropyrimidine ester 22, such as by
reaction with the appropriate halide in the presence
of base, e.g. K2CO3, and a solvent such as DMF,
provided the substituted pyrimidines 23.
De-esterification of 23, such as by treatment with
base, e.g. NaOH, provides the carboxylic acid 24,
which can be coupled via the methods described above
to provide the amides 25.T7US2006/016344 Scheme 7
Substituted oxazolidine acetamides 28 of the invention
can be prepared by the method described in Scheme 7.
Treatment of the amine 9 with an activated acetyl
compound, e.g. chloroacetyl chloride, such as in the
presence of base, e.g. NaHCO3, provides the
chloroacetamide 26. The reaction is held at a
temperature below RT, preferably at about 0 C.
Treatment of the acetamide 26 with an amino-alcohol,
at a temperature above RT, preferably above 50 C, more
preferably at about 80 0C, provides the substituted
acetamide 27. Cyclization of the acetamide 27, such as
by treatment with l-(2,5-dioxopyrrolidine-lcarbonyl)
pyrrolidine-2,5-dione and DBU, yields the desired
oxazoldine acetamides 28. Scheme 8 Imidazolidine
acetic acids 31 of the invention can be prepared by
the method described in Scheme 8. Alkylation of the
imidazolidine 29, such as by treatment with base, e.g.
NaH, followed by addition of the appropriate
haloacetic acid ester provides the desired substituted
imidazolidine 30. De-esterification of 30 such as by
treatment with base, e.g. NaOH, provides the desired
acetic acid 31, which can be coupled with an amine to
provide the acetamides of the
invention.PCT/US2006/016344 Scheme 9 Br CO,Bu-f Base
37 36 Similarly, pyrrolyl acetic acids 37 of the
invention can be prepared by the method described in
Scheme 9. Substituted hydroxyl-pyrroles 34, formed
such as by Grignard reactions with
pyrrolidine-2,5-dione and substituted magnesium
bromides, are reduced, such with NaBH3CN and acid,
e.g. HCl, to provide the pyrrolidones 35. Alkylation
of the pyrrolidone, such as with treatment with base,
e.g. NaH, followed by addition of 2- haloacetates,
provides the desired pyrrolidinyl acetates 36.
De-esterification of 36, such as by treatment with
acid, e.g. HCl, provides the desired pyrrolidinyl
acetic acid 37 which can be treated with an amine as
described above to provide the acetamides of the
invention.Scheme 10 42 Alternatively, compounds of the
invention where W is pyridyl can be prepared by the
method described in Scheme 10. The halo substituted
quinoline derivative 38, is condensed with alcohol 39,
preferably in the presence of a catalyst such as DMAP,
solvent such as dioxane, and base, such as pyridine to
form ether 40. Preferably the reaction is heated above
RT, more preferably above about 75 C, even more
preferably at about 105 0C. The halo compound 40 is
converted to the amine 41 such as by treatment with
LiHMDS, 2- (dicyclohexylphosphino)biphenyl and a
palladium catalyst, such as Pd2(dba)3. Preferably the
reaction is heated above RT, more preferably at about
65 C. The amine 41 is coupled with a carboxylic acid,
in the presence of a coupling agent such as HBTU to
yield the desired compounds 42. The starting compounds
defined in Schemes 1-10 may also be present with
functional groups in protected form if necessary
and/or in the form of salts, provided a salt-forming
group is present and the reaction in salt form is
possible. If so desired, one compound of Formula I can
be converted into another compound of Formula I or a
N-oxide thereof; a compound of Formula I can be
converted into a salt; a salt of a compound of Formula
I can be converted into the free compound or another
salt; and/or a mixture of isomeric compounds of
Formula I can be separated into the individual
isomers.N-Oxides can be obtained in a known matter by
reacting a compound of Formula I with hydrogen
peroxide, oxone, or a peracid, e.g. mCPBA, in an inert
solvent, e.g. CH Cl2, or a mixture OfH2O and an
alcohol such as MeOH or EtOH, at a temperature between
about -10-35 C, such as about OC - RT. If one or more
other functional groups, for example carboxy, hydroxy,
amino, or mercapto, are or need to be protected in a
compound of Formula I or in the preparation of
compounds of Formula I, because they should not take
part in the reaction, these are such groups as are
usually used in the synthesis of peptide compounds,
and also of cephalosporins and penicillins, as well as
nucleic acid derivatives and sugars. 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 lend
themselves readily, i.e. without undesired secondary
reactions, to removal, typically by solvolysis,
reduction, photolysis or also by enzyme activity, for
example under conditions analogous to physiological
conditions, and that they are not present in the
end-products. The specialist knows, or can easily
establish, which protecting groups are suitable with
the reactions mentioned above and hereinafter. The
protection of such functional groups by such
protecting groups, the protecting groups themselves,
and their removal reactions 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,
"Aminosauren, 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). In the additional process steps, carried out
as desired, functional groups of the starting
compounds which should not take part in the reaction
may be present in unprotected form or may be protected
for example by one or more of the protecting groups
mentioned above under "protecting groups". The
protecting groups are then wholly or partly removed
according to one of the methods described there.Salts
of a compound of Formula I with a salt-forming group
may be prepared in a manner known e se. Acid addition
salts of compounds of Formula I may thus be obtained
by treatment with an acid or with a suitable anion
exchange reagent. A salt with two acid molecules (for
example, a dihalogenide of a compound of Formula I)
may also be converted into a salt with one acid
molecule per compound (for example, a 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 130 to 170 0C, one
molecule of the acid being expelled per molecule of a
compound of Formula I . Salts can usually be converted
to free compounds, e.g. by treating with suitable
basic agents, for example with alkali metal
carbonates, alkali metal hydrogen carbonates, or
alkali metal hydroxides, typically potassium carbonate
or sodium hydroxide. All process steps described here
can be carried out under known reaction conditions,
preferably under those specifically mentioned, in the
absence of or usually in the presence of solvents or
diluents, preferably such as are inert to the reagents
used and able to dissolve these, 



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, depending on the type of reaction
and/or reactants at reduced, normal, or elevated
temperature, for example in the range from about -100
C to about 190 C, preferably from about -80 0C to
about 150 C, for example at about -80 0C to about 60
C, at RT, at about -20 C to about 40 C or at the
boiling point of the solvent used, under atmospheric
pressure or in a closed vessel, where appropriate
under pressure, and/or in an inert atmosphere, for
example under argon or nitrogen. Salts may be present
in all starting compounds and transients, if these
contain saltforming groups. Salts may also be present
during the reaction of such compounds, provided the
reaction is not thereby disturbed. In certain cases,
typically in hydrogenation processes, it is possible
to achieve stereoselective reactions, allowing for
example easier recovery of individual isomers. The
solvents from which those can be selected which are
suitable for the reaction in question include for
example H2O, esters, typically lower alkyl-lower
alkanoates, e.g., EtOAc, ethers, typically aliphatic
ethers, e.g., Et2O, or cyclic ethers, e.g., THF,
liquid aromatic hydrocarbons, typically benzene or
toluene, alcohols, typically MeOH, EtOH or 1-propanol,
IPOH, nitriles, typically CH3CN, halogenated
hydrocarbons, typically CH2Cl2, acid amides, typically
DMF, bases, typically heterocyclic nitrogen bases,
e.g. pyridine, carboxylic acids, typically lower
alkanecarboxylic acids, e.g., AcOH, carboxylic acid
anhydrides, typically lower alkane acid anhydrides,
e.g., acetic anhydride, cyclic, linear, or branched
hydrocarbons,typically cyclohexane, hexane, or
isopentane, or mixtures of these solvents, e.g.,
aqueous solutions, unless otherwise stated in the
description of the process. Such solvent mixtures may
also be used in processing, for example in
chromatography. The invention relates also to those
forms of the process in which one starts from a
compound obtainable at any stage as a transient and
carries out the missing steps, or breaks off the
process at any stage, or forms a starting material
under the reaction conditions, or uses said starting
material in the form of a reactive derivative or salt,
or produces a compound obtainable by means of the
process according to the invention and processes the
said compound in situ. In the preferred embodiment,
one starts from those starting materials, which lead
to the compounds described above as preferred. The
compounds of Formula I, including their salts, are
also obtainable in the form of hydrates, or their
crystals can include for example the solvent used for
crystallization (present as solvates). New starting
materials and/or intermediates, as well as processes
for the preparation thereof, are likewise the subject
of this invention. In the preferred embodiment, such
starting materials are used and reaction conditions so
selected as to enable the preferred compounds to be
obtained. Starting materials of the invention, are
known, are commercially available, or can be
synthesized in analogy to or according to methods that
are known in the art. In the preparation of starting
materials, existing functional groups, which do not
participate in the reaction, should, if necessary, be
protected. Preferred protecting groups, their
introduction and their removal are described above or
in the examples. All remaining starting materials are
known, capable of being prepared according to known
processes, or commercially obtainable; in particular,
they can be prepared using processes as described in
the examples. 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 liberation of the optically active bases
from these salts. A different process for separation
of optical isomers involves the use of a chiral
chromatography column optimallychosen to maximize the
separation of the enantiomers. Still another available
method involves synthesis 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 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 this 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 isomeric forms of
these compounds are expressly included in the present
invention. The compounds of this invention may also be
represented in multiple tautomeric forms, for example,
as illustrated below: 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
isomeric forms of such compounds are expressly
included in the present invention. All 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, or 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. Such heterocyclic ring systems may be
attached through a carbon atom or a heteroatom in the
ring system. Alternatively, a compound of any of the
formulas delineated herein maybe synthesized according
to any of the processes delineated herein hi the
processes delineated herein, the steps may be
performed in an alternate order and may be preceded,
or followed, by additionalprotection/deprotection
steps as necessary. The processes may further comprise
use of appropriate reaction conditions, including
inert solvents, additional reagents, such as bases
(e.g., LDA, DIEA, pyridine, K2CO3, and the like),
catalysts, and salt forms of the above. The
intermediates may be 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. 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.
As can be appreciated by the skilled artisan, the
above synthetic schemes are not intended to comprise a
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. Synthetic chemistry
transformations and protecting group methodologies
(protection and deprotection) useful in synthesizing
the inhibitor compounds described herein are known in
the art and include, for example, those such as
described in R. Larock, "Comprehensive Organic
Transformations", VCH Publishers (1989); T.W. Greene
and P.G.M. Wuts, "Protective Groups in Organic
Synthesis", 3rd 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.
Katritzky and A. Pozharski, "Handbook of Heterocyclic
Chemistry", 2nd edition (2001); M. Bodanszky, A.
Bodanszky, "The Practice of Peptide Synthesis",
Springer-Verlag, Berlin Heidelberg (1984); J.
Seyden-Penne, "Reductions by the Alumino- and
Borohydrides in Organic Synthesis", 2nd edition,
Wiley-VCH, (1997); and L. Paquette, editor,
"Encyclopedia of Reagents for Organic Synthesis", John
Wiley and Sons (1995). 



The compounds of this invention may be modified 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. These detailed
descriptions fall within the scope, and serve to
exemplify, the abovedescribed 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.Unless otherwise noted, all
materials were obtained from commercial suppliers and
used without further purification. Anhydrous solvents
such as DMF, THF, CH2Cl2 and toluene were obtained
from the Aldrich Chemical Company, EMD among others.
Example 1 NaCIO2, KH2PO4, f-BuOH, H2O Step 1:
l-methyl-2-phenyl-5-(pyridin-4-yl)-l,2-dihydropyrazol-
3-one. thyl isonicotinoylacetate (3.01 g, 16 mmol) and
l-methyl-2-phenylhydrazine (2.03 g, 17 mmol) were
suspended in water (50 ml) and glacial acetic acid (
1.35 ml, 23 mmol) was added. The flask was fitted with
a reflux condensor and placed in a preheated oil bath
( 115 C) and stirred. After 4 hours, the reaction
cooled to room temperature and extracted with EtOAc (2
x 100 ml; 50 ml), 10:1 DCM / MeOH (110 ml), and EtOAc
again. The organic phases were combined, dried over
sodium sulfate, filtered, and concentrated. The crude
material was purified on silica gel (DCM -> 20:1 ->
10:1 DCM / MeOH -> 10:1 -> 4:1 DCM / 2 N ammonia in
MeOH). Fractions with product collected, concentrated,
and repurified on silica gel using DCM -> 20:1JJUM /
MeUM -> 5:1DCM / 2 N ammonia in MeOH). The fractions
with product were collected and concentrated to give
l-methyl-2-phenyl-5-(pyridin-4-yl)-l,2-dihydropyrazol-
3- one (3.31 g, 70% purity, 9.2 mmol, 59%). MS (ESI
pos. ion) m/z: 252 (MH+). Calc'd exact mass for
C15H13N3O: 251. Step 2:
l-methyI-3-oxo-2-phenyI-5-(pyridin-4-yl)-2,3-dihydro-l
H-pyrazole-4- carbaldehyde. To a 25 ml round-bottom
flask with stirbar was added N5Ndimethylformamide
(10.0 ml, 130 mmol). The flask was cooled in an ice
water bath, and phosphorous oxychloride (4.2 ml, 45
mmol) was added. The reaction was wanned to room
temperature and stirred under nitrogen. After 50
minutes, this was transferred, first via syringe and
then pipette, to a solution of
l-methyl-2-phenyl-5-(pyridin-4-yl)-l,2-dihydropyrazol-
3-one (3.31 g, 13 mmol) in DMF (18 ml). The flask was
placed in a preheated oil bath (120 C), stirred for 12
minutes, and then cooled to room temperature. The
reaction was poured into a aqueous solution of 5 N
NaOH (40 ml) and diluted with ice water (-75 ml). More
ice and water were added. The aqueous phase was
extracted with chloroform and the organic extracts
were dried over sodium sulfate, filtered, and
concentrated. DMF present, so the crude material was
diluted with chloroform and washed with water. The
aqueous extractions were extracted with chloroform,
and the organic layers were combined, dried over
sodium sulfate, filtered, and concentrated to give the
crude product. MS (ESI pos. ion) m/z: 280 (MH+).
Calc'd exact mass for C16H13N3O2: 279. Material taken
to next step without further purification. Step 3:
l-methyI-3-oxo-2-phenyl-5-(pyridin-4-yl)-2,3-dihydro-l
H-pyrazole-4-carboxyIic acid. The crude
l-methyl-3-oxo-2-phenyl-5-(pyridin-4-yl)-2,3-dihydro-l
H-pyrazole-4- carbaldehyde was dissolved in t-BuOH (~
70 ml) and 2-methyl-2-butene (25 ml, 236 mmol) was
added, followed by sodium chlorite (2.43 g, 27 mmol)
in water (30 ml) with ~ 5 ml water rinse. Then,
potassium phosphate monobasic (10.35 g, 76 mmol) was
added as a suspension in water (~ 70 ml), and the
reaction was stirred at room temperature. After 9
hours, the reactionwas poured into water (400 ml) and
the aqueous phase was then extracted with EtOAc, DCM,
and 10:1 DCM / MeOH exhaustively until most of the
product had been extracted. The organic extracts were
combined, dried over sodium sulfate, filtered, and
concentrated to give desired
1-methyl-3-oxo-2-phenyl-5-(pyridin-4-yl)-2,3-dihydro-
1H-pyrazole-4-carboxylic acid (1.98 g, 6.7 mmol, 52%
yield over two steps). MS (ESI pos. ion) m/z: 296
(MH+). Calc'd exact mass for C16H13N3O : 295. Step 4.
N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-fluorophenyl)-l
-methyl-3-oxo-2-phenyl-
5-(pyridin-4-yl)-2,3-dihydro-lH-pyrazole-4-carboxamide
. 4-(6,7-dimethoxyquinolin-4-
yloxy)-3-fluorobenzenamine (628.9 mg, 2.001 mmol) and
l-methyl-3-oxo-2-phenyl-5-
(pyridin-4-yl)-2,3-dihydro-l H-pyrazole-4-carboxylic
acid (520 mg, 1.76 mmol) (1.679 g of a -30% by weight
solution of acid in DMF) was dissolved in DCM (20 ml)
and HATU ( 1.042 g, 2.740 mmol) was added. The
reaction was stirred under nitrogen at room
temperature overnight, and then filtered. The filtered
solid was washed with dichloromethane, and the
filtrate was concentrated and purified on silica gel
(DCM -> 50:1 -> 25:1 -> 10:1 DCM / MeOH). The
fractions with product were collected, concentrated,
and purified on silica gel (30:1 -> 20:1 -> 10:1 DCM /
MeOH). Fractions with product collected, concentrated,
and purified again on silica gel (25: 1 -> 20: 1DCM /
MeOH). Fractions with pure product collected and
concentrated to give desired
N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3- fluorophenyl)-
1-methyl-3 -oxo-2-phenyl-5-(pyridin-4-yl)-2,3
-dihydro- 1H-pyrazole-4- carboxamide (225.9 mg, 0.382
mmol, 22% yield). MS (ESI pos. ion) m/z: 592 (MH+).
Calc'd exact mass for C33H26FN5O5: 591. 1H NMR (400
MHz, CDCl3) : 10.96 (s, IH), 8.88 (d, J = 4.0 Hz, 2H),
8.48 (d, J 6.0 Hz, IH), 7.83 (d, J = 12 Hz, IH), 7.65
- 7.47 (m, 8H), 7.41 (s, IH), 7.30 (d, J = 10.0 Hz,
IH), 7.16 (t, J = 8.0 Hz, IH), 6.40 (d, J = 5.2 Hz,
IH), 4.05 (s, 6H), 3.20 (s, 3H).Example 2 Step 1:
Methyl
l,5-dimethyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-
carboxylate.
2,3-dimethyl-5-oxo-l-phenyl-2,5-dihydro-lH-pyrazole-4-
carboxylic acid (7.55 g, 33 mmol) was dissolved in
dichlormethane (145 ml) and oxalyl chloride (4.1 ml,
46 mmol) was added via syringe over about 10 minutes,
resulting in vigorous bubbling. After stirring at room
temperature for about 30 minutes, the reaction was
cautiously quenched with MeOH (100 ml). The methanol
was added slowly at first as vigorous gas evolution
was observed. The reaction was stirred at room
temperature for 1 hour, concentrated, and then
partitioned between dichlormethane (125 ml) and
saturated sodium bicarbonate (125 ml). More
dichlormethane and saturated sodium bicarbonate were
added, and the layers of the biphasic, homogeneous
solution were separated. The aqueous phase was
extracted with dichlormethane (3 x 100 ml), and the
organic phases were collected, dried over sodium
sulfate, filtered, and concentrated to give desired
methyl
l,5-dimethyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-
carboxylate (7.82 g, 79% purity by HPLC, 25 mmol, 77%
yield). MS (ESI pos. ion) m/z: 247 (MH+). Calc'd exact
mass for C13H14N2O3: 246.Step 2 : Methyl
5-(bromomethyl)-l-methyl-3-oxo-2-phenyl-2,3-dihydro-lH
-pyrazole-4- carboxylate. Methyl
l,5-dimethyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-
carboxylate (7.82 g, 31.8 mmol) was dissolved in CHCl3
(150 ml) and n-bromosuccimide (6.91 g, 38.8 mmol) was
added. The reaction was stirred at room temperature,
and after 1.5 hours, more NBS (6.23 g, 35.2 mmol) was
added. After another hour of stirring, the reaction
was filtered, and the solid was washed with
chloroform. The filtrate was concentrated, treated
with dichlormethane, and refltered. The filtrate was
again concentrated, and filtered through silica gel (~
3 inches, dichlormethane/MeOH). The fractions with
product collected, concentrated, and purified on
silica gel (dichlormethane / MeOH) to give the desired
methyl 5-
(bromomethyl)-l-methyl-3-oxo-2-phenyl-2,3-dihydro-lH-p
yrazole-4-carboxylate (4.11 g, 82% purity, 10.4 mmol,
33% yield). MS (ESI pos. ion) m/z: 325, 327 (MH+).
Calc'd exact mass for C13H13Br790N2O3: 324. Calc'd
exact mass for C13H13Br8 1 0N2O3: 326. Step 3: Methyl
l-methyl-3-oxo-2-phenyl-5-(pyrrolidin-l-ylmethyl)-2,3-
dihydro-lHpyrazole- 4-carboxylate. Methyl
5-(bromomethyl)-l-methyl-3-oxo-2-phenyl-2,3-dihydro-lH
pyrazole- 4-carboxylate (1.266 g, 3.9 mmol) was
dissolved in dichlormethane (30 ml) and pyrrolidine
(0.40 ml, 4.8 mmol) was added via syringe. The
reaction was stirred under nitrogen at room
temperature. After about 20 minutes, more pyrrolidine
(0.090 ml, 1.1 mmol) was added, and stirring was
continued for 3.5 hours. The reaction was concentrated
and purified on silica gel (dichlormethane, MeOH, 2 N
ammonia in MeOH) to give the desired methyl 1-methyl-3
-oxo-2-phenyl-5-(pyrrolidin- 1-ylmethyl)-2,3-dihydro-
1H-pyrazole-4- carboxylate ( 1.182 g, 70% purity by
HPLC, 2.62 mmol, 67% yield). MS (ESI pos. ion) m/z: 



316 (MH+). Calc'd exact mass for C17H2 1N3O3: 315.Step
4:
l-methyl-3-oxo-2-phenyl-5-(pyrrolidin-l-ylmethyl)-2,3-
dihydro-lH-pyrazole-4- carboxylic acid. Methyl
l-methyl-3-oxo-2-phenyl-5-(pyrrolidin-l-ylmethyl)-2,3-
dihydro-lHpyrazole- 4-carboxylate (1.182 g, 3.7 mmol)
was dissolved in MeOH (17 ml) and sodium hydroxide
(4.2 ml, , 1.0 M, 4.2 mmol) and solid sodium hydroxide
(282 mg, 7.05 mmol) were added. The reaction was
stirred at room temperature for 3 hours, and then
stirred at 9O0C for 1 hour. The reaction was then
cooled to room temperature and treated with aq.lO %
HCl to lower the pH to around 2. The reaction was
concentrated, treated with 1:1 dichlormethane / MeOH,
and filtered. The filtrate was concentrated to give
the desired methyl l-methyl-3-oxo-
2-phenyl-5-(pyrrolidin-l-ylmethyl)-2,3-dihydro-lH-pyra
zole-4-carboxylate (1.342 g, 77% purity by HPLC, 3.43
mmol, 93% yield). MS (ESI pos. ion) m/z: 302 (MH+).
Calc'd exact mass for C16H19N3O3: 301. Step 5 :
N-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-yl)-l-methyl
-3-oxo-2-phenyl-5-
(pyrrolidin-l-ylmethyl)-2,3-dihydro-lH-pyrazole-4-carb
oxamide. 5-(7-methoxy-quinolin-
4-yloxy)pyridin-2-amine (549 mg, 2.05 mmol) and
l-methyl-3-oxo-2-phenyl-5-(pyrrolidin-lylmethyl)-
2,3-dihydro-lH-pyrazole-4-carboxylic acid (696 mg,
2.31 mmol) were suspended in dichlormethane (10 ml)
and N-ethyl-N-isopropylpropan-2-amine (0.70 ml, 4.0
mmol), DMF (0.5 ml) and more dichlormethane (5 ml)
were added. Finally, HATU ( 1.004 g, 2.641 mmol) was
added, and the reaction was stirred under nitrogen at
room temperature. After stirring for 2.5 weeks, the
reaction was filtered and the solid was washed with
DCM and MeOH. The filtrate was concentrated and
purified on silica gel (~ 3 inches, dichlormethane,
MeOH , 2 N ammonia in MeOH) to give the desired
N-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-yl)-lmethyl-
3-oxo-2-phenyl-5-(pyrrolidin-l-ylmethyl)-2,3-dihydro-l
H-pyrazole-4-carboxamide (90.6 mg, 0.165 mmol, 8%). MS
(ESI pos. ion) m/z: 551 (MH+). Calc'd exact mass for
C3 1H30N6O4: 550. 1H NMR (400 MHz, CDCl3) : 11.44 (s,
IH), 8.61 (d, J = 6.0 Hz, IH), 8.38(d, J= 9.2 Hz, IH),
8.30 - 8.21 (m, 2H), 7.62 - 7.37 (m, 7H), 7.24 (d, J =
8.0 Hz, IH), 6.43 (d, J = 6.4 Hz, IH), 4.35 (s, 2H),
3.98 (s, 3H), 3.57 (s, 3H), 2.73 (s, 4H), 1.84 (s,
4H). Example 3 N-(4-(6
57-dimethoxyquinolin-4-yloxy)-3-fluorophenyl)-5-((ethy
l(methyl)amino)methyl)-lmethyl-
3-oxo-2-phenyl-2,3-dihydro-lH^yrazole-4-carboxamide:
MS (ESI pos. ion) m/z 586 (MH+) Calc'd exact mass for
C32H32FN5O5 585. IH NMR (300 MHz, CDCl3) 11.08 (s, 1
H). 8.49 (d, J=5.26 Hz, 1 H) 7.93 (d, =12.42 Hz, 1 H);
7.68 - 7.25 (m, 8 H), 7.18 (t, J=I 7.25 Hz, 1 H) 6.43
(d, =6.14 Hz, 1 H) 4.21 (s, 2 H) 4.06 (s, 3 H) 3.57
(s, 3 H) 2.62 (q, J=7.16 Hz, 2 H) 2.36 (s, 3 H) 1.14
(t, =7.09 Hz, 3 H). Example 4
N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-fluorophenyl)-5
-((dimethylamino)methyl)-lmethyl-
3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide:
MS (ESI pos. ion) m/z 572 (MH+) Calc'd exact mass for
C3 1H30FN5O5 571 .6. IH NMR (300 MHz, CDCl3) 11.06 ( 1
H, s), 8.49 ( 1 H, d, =5.3 Hz), 7.93 ( 1 H, d, =12.4
Hz), 7.66 - 7.28 (8 H, m), 7.18 ( 1 H, t, =8.8 Hz),
6.44 (2 H, d, =5.5 Hz), 4.16 (2 H, s), 4.11-3.99 (6 H,
m), 3.56 (3 H, s), 2.41 (6 H, s).Example 5
5-(aminomethyl)-N-(3-fluoro-4-(7-methoxyquinolin-4-ylo
xy)phenyl)-l-methyl-3-oxo-2-
phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide: MS (ESI
pos. ion) m/z: 514 (MH+). Calc'd exact mass for
C28H24FN5O4: 513. 1H NMR (400 MHz, CDCl3) : 10.93 (s,
IH), 8.61 (d, J = 5.5 Hz, IH), 8.29 (d, J = 8.0 Hz,
IH), 7.93 (d, J = 13.0 H, IH), 7.62 - 7.48 (m, 3H),
7.44 (s, IH), 7.39 (d, J = 8.0 Hz, 2H), 7.35-7.16 (m,
3H), 6.43 (d, J = 5.0 Hz, IH), 4.30 (s, 2H), 3.98 (s,
3H), 3.51 (s, 3H), 2.0 (br s, 3H). tert-butyl
(4-((3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)
carbamoyl)- 1-methyl-3-oxo-2-
phenyl-2,3-dihydro-lH-pyrazol-5-yl)methylcarbamate: MS
(ESI pos. ion) m/z: 614 (MH+). Calc'd exact mass for
C33H32FN5O6: 613. Example 7
N-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-yl)-l-methyl
-3-oxo-2-phenyl-5-(pyrrolidin-lylmethyl)-
2,3-dihydro-lH-pyrazole-4-carboxamide: MS (ESI pos.
ion) m/z: 551 (MH+).Calc'd exact mass for C3 1H30N6O4:
550. 1H NMR (400 MHz, CDCl3) 11.44 (s, IH) 5 8.61 (d,
J = 5.0 Hz, IH), 8.38 (d, J = 9.0 Hz, IH), 8.28-8.22
(m, 2H), 7.56 (t, J = 7.0 Hz, 2H), 7.53-7.45 (m, 2H),
7.41 (dt, J = 8.0 Hz, 2.0 Hz, 3H), 7.26-7.21 (m, IH),
6.43 (d, J = 5.0 Hz, IH), 4.35 (s, 2H), 3.98 (s, 3H),
3.57 (s, 3H), 2.78 - 2.69 (m, 4H), 1.89 - 1.81 (m,
4H). Example 8
N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-l-met
hyI-3-oxo-2-phenyl-5-
(pyrrolidin-l-ylmethyl)-2,3-dihydro-lH-pyrazole-4-carb
oxamide: MS (ESI pos. ion) m/z: 568 (MH+). Calc'd
exact mass for C32H30FN5O4: 567. 1H NMR (400 MHz,
CDCl3) : 11.06 (s, IH), 8.60 (d, J = 5.0 Hz, IH), 8.28
(d, J = 9.0 Hz, IH), 7.93 (d, J = 12.0 Hz, IH), 7.59
(t, J 8.0 Hz, 2H), 7.51 (d, J = 7.0 Hz, IH), 7.40 (t,
J = 9.0 Hz, 3H), 7.33 - 7.21 (m, 2H), 7.17 (t, J = 8.0
Hz, IH), 6.41 (d, J = 5.0 Hz, IH), 4.35 (s, 2H), 3.98
(s, 3H), 3.58 (s, 3H), 2.75 - 2.70 (m, 4H), 1.86 -
1.81 (m, 4H). Example 9
N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-5-met
hyl-3-oxo-2-phenyl-l-
((tetrahydrofuran-2-yl)methyl)-2,3-dihydro-lH-pyrazole
-4-carboxamide: MS (ESI pos. ion) m/z: 569 (MH+).
Calc'd exact mass for C32H29FN4O5: 568; 1H NMR (400
MHz, CDCl3) : 10.94 (s, IH), 8.76 (d, J = 7.0 Hz, IH),
8.46 (d, J = 9.0 Hz, IH), 8.07 (d, J = 12.0 Hz, IH),
7.79 - 7.76 (m, IH), 7.64 7.59 (m, 3H), 7.48 (d, J 9.0
Hz, 2H), 7.41 - 7.31 (m, 2H), 7.30 - 7.24 (m, IH),
6.80 (d, J = 7.0 Hz, IH), 4.09 (s, 3H), 4.08 - 4.01
(m, IH), 3.87 (dd, J = 15.0 Hz, 3.5Hz, IH), 3.75 -
3.64 (m, 3H), 2.51 (s, 3H), 2.01 - 1.91 (m, IH), 1.84
(quintet, J= 6.0 Hz, 2H), 1.56 - 1.47 (m, IH). Example
10
5-((ethyl(methyl)amino)methyl)-N-(3-fluoro-4-(7-methox
yquinolin-4-yloxy)phenyl)-lmethyl-
3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide:
MS (ESI pos. ion) m/z: 556 (MH+). Calc'd exact mass
for C3 1H30FN5O4: 555. 1H NMR (400 MHz, CDCl3) : 11.06
(s, IH), 8.59 (d, J = 5.0 Hz, IH), 8.28 (d, J = 9.0
Hz, IH), 7.92 (d, J = 12.0 Hz, IH), 7.59 (t, J = 7.0
Hz, 2H), 7.53 - 7.48 (m, IH), 7.43 - 7.36 (m, 3H),
7.31 (d, J = 9.0 Hz, IH), 7.23 (d, J = 10.0 Hz, IH),
7.17 (t, J = 9.0 Hz, IH), 6.41 (d, J = 5.0 Hz, IH),
4.22 (s, 2H), 3.98 (s, 3H), 3.58 (s, 3H), 2.63
(quartet, J = 7.0 Hz, 2H), 2.37 (s, 3H), 1.15 (t, J =
7.0 Hz, 3H). Example 11
2-benzyl-N-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-yl)
-l-methyl-3-oxo-5-(pyridin-4-yl)-2,3-
dihydro-lH-pyrazole-4-carboxamide MS (ESI pos. ion)
m/z 559 (MH+). Calc'd exact mass for C32H26N6O4 558.
Example
122-benzyl-N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)ph
enyl)-l-methyl-3-oxo-5-(pyridin-4-
yl)-2,3-dihydro-lH-pyrazole-4-carboxamide: MS (ESI
pos. ion) m/z 576 (MH+). Calc'd exact mass for C33H
FN5O4 575. Example 13
(S)-N-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-yl)-l-me
thyl-3-oxo-2-(l-phenylethyl)-5-
(pyridin-4-yl)-2,3-dihydro-lH-pyrazole-4-carboxamide:
MS (ESI pos. ion) m/z: 573 (MH+). Calc'd exact mass
for C33H28N6O4: 572. 1H NMR (400 MHz, CDCl3) : 11.52
(s, IH), 8.98 (d, J = 6.0 Hz, 2H), 8.84 (d, J = 6.0
Hz, IH), 8.41 (d, J = 9.0 Hz, IH), 8.37 (d, J = 3.0
Hz5 IH), 8.31 (d, J = 9.0 Hz, IH), 7.81 (d, J 5.0 Hz,
2H), 7.78 (d, J = 2.0 Hz, IH), 7.60 (dd, J 9.0 Hz, 2.0
Hz, IH), 7.50 - 7.38 (m, 6H), 6.76 (d, J = 7.0 Hz,
IH), 6.17 (quartet, J = 8.0 Hz, IH), 4.08 (s, 3H),
3.13 (s, 3H), 2.02 (d, J = 7.0 Hz, 3H). Example 14
(S)-N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-l
-methyl-3-oxo-2-(l-phenylethyl)-
5-(pyridin-4-yl)-2,3-dihydro-lH-pyrazole-4-carboxamide
: MS (ESI pos. ion) m/z: 590 (MH+). Calc'd exact mass
for C34H28FN5O4: 589. Example
15N-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-yl)-l-meth
yl-3-oxo-2-phenyl-5-(pyridin-4-yl)-
2,3-dihydro-lH-pyrazole-4-carboxamide: MS (ESI pos.
ion) m/z: 545 (MH+). Calc'd exact mass for C31H24N6O4:
544. Example 16
N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-l-met
hyl-3-oxo-2-phenyl-5-(pyridin-4-
yl)-2,3-dihydro-lH-pyrazole-4-carboxamide: MS (ESI
pos. ion) m/z: 562 (MH+). Calc'd exact mass for C32H
4FN5O4: 561. Example 17
N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2-yl)-l-me
thyl-3-oxo-2-phenyl-5-(pyridin-4- 



yl)-2,3-dihydro-lH-pyrazole-4-carboxamide: MS (ESI
pos. ion) m/z: 575 (MH+). Calc'd exact mass for C3
H26N O5: 574. Example 18
N-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-yl)-5-methyl
-3-oxo-2-phenyl-l-propyl-2,3-
dihydro-lH-pyrazole-4-carboxamide: MS (ESI pos. ion)
m/z: 510 (MH+). Calc'd exact mass for C29H27N5O4: 509.
1HNMR (300 MHz, CDCl3) : 0.81 (t, 3H), 1.54 (m, 2H),
2.82 (s,, PCT/US2006/016344 3H), 3.75 (m, 2H), 4.0 (s,
3H), 6.45 (d, IH), 7.31 (d, 2H), 7.41-7.52 (m, 6H),
8.30 (d, 2H), 8.40 (d, IH), 8.60 (d, IH). Example 19
N-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-yl)-l-methyl
-3-oxo-2-phenyl-5-(pyridin-3-yl)-
2,3-dihydro-lH-pyrazole-4-carboxamide: MS (ESI pos.
ion) m/z: 545 (MH+). Calc'd exact mass for C3
1H24N6O4: 544. 1HNMR (300 MHz, CDCl3) : 3.42 (s, 3H),
3.89 (s, 3H), 4.37-4.49 (m, IH), 5.22 (s, IH), 6.34
(d, J=5.26 Hz, IH), 7.15 (dd, J=9.21, 2.48 Hz, IH),
7.20 (s, 2H), 7.28-7.50 (m, 7H), 8.15 (d, J=6.14 Hz,
IH), 8.17 (s, IH), 8.29 (d, J=9.06 Hz, IH), 8.52 (d,
J=5.26, IH), 11.55 (s, IH). Example 20
N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-l-met
hyl-3-oxo-2-phenyl-5-(pyridin-2-
yl)-2,3-dihydro-lH-pyrazole-4-carboxamide: MS (ESI
pos. ion) m/z: 562 (MH+). Calc'd exact mass for
C32H24FN5O4: 561 . 1HNMR (300 MHz, CDCl3) : 2.80 (s,
IH) 5 3.34 (s, 3H), 3.96 (s, 3H), 6.39 (d, J=5.12 Hz,
IH), 7.11-7.32 (m, 4H), 7.40-7.64 (m, 6H), 7.79-8.01
(m, 3H), 8.25 (d, J-9.21 Hz, IH), 8.57 (d, J=5.26 Hz,
IH), 8.80 (d, J=4.53 Hz, IH), 11.12 (s, IH). Example
21N-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-yl)-l-meth
yl-3-oxo-2-phenyl-5-(pyridin-2-yl)-
2,3-dihydro-lH-pyrazole-4-carboxamide: MS (ESI pos.
ion) m/z: 545 (MH+). Calc'd exact mass for C31H24N6O4:
544. 1HNMR (SOO MHZ 5 CDCI 3) : 3.24 (s, 3H), 3.88 (s,
3H), 6.32 (d, J=5.26 Hz, IH), 7.13 (dd, J=9.13, 2.41
Hz, IH), 7.20 (s, IH), 7.31-7.53 (m, 7H), 7.80-7.90
(m, 2H), 8.10-8.23 (m, 3H), 8.50 (d, J=5.26 Hz5 IH) 5
8.72 (d, J=4.82 Hz, IH) 5 11.39 (s, IH). Example 22
N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-l-met
hyl-3-oxo-2-phenyl-5-
(tetrahydro-2H-pyran-4-yl)-2,3-dihydro-lH-pyrazole-4-c
arboxamide: MS (ESI pos. ion) m/z: 569 (MH+). Calc'd
exact mass for C32H29FN4O5: 568. 1HNMR (SOO MHZ 5 CDCI
3) : 1.83 (d, J=10.96 Hz, 2H)5 2.33 (qd, J=12.57, 4.38
Hz, 2H), 3.49 (s, 3H), 3.63 (t, J=I 1.03 Hz, 2H), 3.96
(s, 3H), 4.15 (dd, J=I 1.40, 3.80 Hz, 2H)54.47-4.60
(m, IH), 5.29 (s, IH) 5 6.40 (dd, J=5.19, 0.80 Hz5 IH)
57.14-7.42 (m, 4H), 7.46-7.60 (m, 3H)5 7.92 (dd,
J=12.50, 2.27 Hz, IH), 8.27 (d, J=9.21 Hz, IH), 8.59
(d, J=5.26 Hz5 IH) 5 11.25 (s, IH). Example 23
N-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-yl)-l-methyl
-3-oxo-2-phenyl-5-(tetrahydro-
2H-pyran-4-yl)-2,3-dihydro-lH-pyrazole-4-carboxamide:
MS (ESI pos. ion) m/z: 552 (MH+). Calc'd exact mass
for C31H29N5O5: 551. 1HNMR (SOO MHZ 5 CDCI 3) : 1.76
(d, J=10.67 Hz52H)52.19-2.35 (m, 2H), 3.42 (s, 3H),
3.50-3.60 (m, 2H), 3.89 (s, 3H), 4.07 (dd, J=I 1.55,
3.80 Hz, 2H)54.37-4.49 (m, IH), 5.22 (s, IH) 5 6.34
(d, J=5.26 Hz5 IH) 5 7.15 (dd, J=9.21 52.48 Hz, IH)
57.28-7.50 (m, 5H)5 8.15 (d, J=6.14 Hz, IH) 5 8.17 (s,
IH) 5 8.29 (d, J=9.06 Hz, IH), 8.52 (d, J=5.26 Hz5 IH)
5 11.55 (s, IH).Example 24
l-Methyl-N-(5-((7-(methyloxy)-4-quinolinyl)oxy)-2-pyri
dinyl)-5-(2-methyl-l,3-thiazol-4-
yl)-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxami
de: MS (ESI pos. ion) m/z: 565 (MH+) . Calc'd exact
mass for C30H24N6O4S : 564. 1H NMR (400 MHz, DMSO-J6)
11.51 (s, 1 H), 8.62 (d, .7=5.18 Hz, 1 H), 8.32 - 8.36
(m, 2 H), 8.29 (d, J-9.09 Hz, 1 H), 8.22 (d, .7=9.09
Hz, 1 H), 7.77 (dd, .7=9.16, 2.84 Hz, 1 H), 7.61 -
7.68 (m, 2 H), 7.53 - 7.60 (m, 3 H), 7.42 (d, J=2.40
Hz, 1 H), 7.30 (dd, J=9.09, 2.40 Hz, 1 H), 6.53 (d,
.7=5.18 Hz, 1 H), 3.94 (s, 3 H), 3.28 - 3.33 (m, 3 H),
2.78 (s, 3 H): Example 25
N-(5-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-2-pyridiny
l)-l-methyl-5-(5-methyl-3-
isoxazolyl)-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-c
arboxamide: MS (ESI pos. ion) m/z: 579 (MH+) . Calc'd
exact mass for C31H26N6O6: 578. Example
26l-methyl-5-(5-methyl-3-isoxazolyl)-N-(5-((7-(methylo
xy)-4-quinolinyl)oxy)-2-pyridinyl)-3-
oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide: MS
(ESI pos. ion) m/z: 549 (MH+) . Calc'd exact mass for
C30H24N6O5: 548. Example 27
N-(3-fluoro-4-((7-(methyloxy)-4-quinolinyl)oxy)phenyl)
-l-methyl-5-(5-methyl-3-
isoxazolyl)-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-c
arboxamide: MS (ESI pos. ion) m/z: 566 (MH+) . Calc'd
exact mass for C3 1H24FN5O5: 565. Example 28
l-methyl-N-(5-((7-(methyloxy)-4-quinolinyl)oxy)-2-pyri
dinyl)-3-oxo-2-phenyl-5-(2-
pyrazinyl)-2,3-dihydro-lH-pyrazole-4-carboxamide: MS
(ESI pos. ion) m/z: 546 (MH+) . Calc'd exact mass for
C3oH23N70 4: 545. Example 29
N-(3-fluoro-4-((7-(methyloxy)-4-quinolinyl)oxy)phenyl)
-l-methyl-3-oxo-2-phenyl-5-(2-
pyrazinyl)-2,3-dihydro-lH-pyrazole-4-carboxamide: MS
(ESI pos. ion) m/z: 563.2 (MH+) . Calc'd exact mass
for C31H23FN6O4: 562.Example 30
N-(5-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-2-pyridiny
l)-l-methyl-3-oxo-2-phenyl-5-(2-
pyrazinyl)-2,3-dihydro-lH-pyrazole-4-carboxamide: MS
(ESI pos. ion) m/z: 576 (MH+) . CaIc' d exact mass for
C31H25N7O5 : 575. 1H NMR (400 MHz, DMSO-J 6) 11.28 (s,
1 H), 9.1 1 (d, J=I. 14 Hz, 1 H), 8.87 - 8.90 (m, 1
H), 8.85 (d, J=2.53 Hz, 1 H), 8.48 (d, J=5.31 Hz, 1
H), 8.34 (d, J=2.91 Hz, 1 H), 8.22 (d, J=9.09 Hz, 1
H), 7.74 (dd, J=8.97, 2.91 Hz, 1 H), 7.64 - 7.69 (m, 2
H), 7.57 - 7.63 (m, 3 H), 7.52 (s, 1 H), 7.40 (s, 1
H), 6.52 (d, J=5.31 Hz, 1 H), 3.94 (d, J=5.31 Hz, 6
H), 3.30 (s, 3H). Example 31
N-(5-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-2-pyridiny
l)-l-methyl-5-(2-methyl-l,3-
thiazol-4-yl)-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4
-carboxamide: MS (ESI pos. ion) m/z: 595 (MH+) .
Calc'd exact mass for C3 1H26N6O5S: 594. Example 32
N-(3-fluoro-4-((7-(methyloxy)-4-quinolinyl)oxy)phenyl)
-l-methyl-5-(2-methyl-l,3-thiazol-
4-yl)-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxa
mide: MS (ESI pos. ion) m/z: 582 (MH+) . Calc'd exact
mass for C31H24FN5O4S: 581.Example 33
N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-fluorophenyl)-N
,l 5-triinethyl-3-oxo-2-phenyl-
2,3-dihydro-lH-pyrazole-4-carboxamide: MS (ESI pos.
ion) m/z 543 (MH+) CaIc' d exact mass for C30H27FN4O5
543. IH NMR (300 MHz, CDCl3) 8.28 ( 1 H, d, 5.3 Hz),
7.56 (1 H, s), 7.33 - 7.53 (4 H, m), 7.24 - 7.10 (5 H,
m), 6.26 (1 H, d, =5.4 Hz), 4.06 (6 H, s), 3.52 (3 H,
s), 3.22 (3 H, s), 2.54 (3 H, s). Example 34
2-(3-chlorophenyl)-N-(4-(6,7-dimethoxyquinolin-4-yloxy
)-3-fluorophenyl)-l,5-dimethyl-3-
oxo-2,3-dihydro-lH-pyrazole-4-carboxamide: MS (ESI
pos. ion) m/z: 563 (MH+). Calc'd exact mass for C2 H
ClFN4O5: 562. Example 35
2-(3-chlorophenyl)-N-(5-(6,7-dimethoxyquinolin-4-yloxy
)pyridin-2-yl)-l,5-d imethyl-3-
oxo-2,3-dihydro-lH-pyrazole-4-carboxamide: MS (ESI
pos. ion) m/z: 546 (MH+). Calc'd exact mass for C28H
4ClN5O5: 545.Example 36
N-(4-(6,7-dimethoxyquinolin-4-yIoxy)-3-fluorophenyl)-l
,5-dimethyl-3-oxo-2-p-tolyl-2,3-
dihydro-lH-pyrazole-4-carboxamide: MS (ESI pos. ion)
m/z: 543 (MH+). Calc'd exact mass for C30H27FN4O5:
542. 1H NMR (400 MHz, DMSO-J6) 11-00 (s, 1 H), 8.48
(d, J=5.31 Hz, 1 H), 7.98 (dd, J=13.20, 2.21 Hz, 1 H),
7.53 (s, 1H) 7.29 - 7.45 (m, 7 H), 6.47 (d, J=5.43 Hz,
1 H), 3.95 (s, 6 H), 3.35 (s, 3 H), 2.70 (s, 3 H),
2.40 (s, 3 H). Example 37
N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-fluorophenyl)-2
-(4-fluorophenyl)-l,5-dimethyl-3-
oxo-2,3-dihydro-lH-pyrazole-4-carboxamide: MS (ESI
pos. ion) m/z: 547 (MH+). Calc'd exact mass for
C29H24F2N4O5: 546. 1H NMR (400 MHz, DMSO-^ 6) 10.94
(s, 1 H), 8.48 (d, 



J=5.18 Hz, 1 H), 7.98 (dd, J =13.07, 2.34 Hz, 1 H),
7.32 - 7.55 (m, 8 H), 6.47 (d, J=5.05 Hz, 1 H) 3.95
(s, 6 H)5 3.37 (s, 3 H), 2.70 (s, 3 H). Example
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N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridine-2-yl)-l,5
-dimethyl-3-oxo-2-p-tolyl-2,3-
dihydro-lH-pyrazole-4-carboxamide: MS (ESI pos. ion)
m/z: 526 (MH+). Calc'd exact mass for C29H27N5O5: 525.
Example 39
N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2-yl)-2-(4
-fluorophenyl)-l,5-dimethyl-3-
oxo-2,3-dihydro-lH-pyrazole-4-carboxamide: MS (ESI
pos. ion) m/z: 530 (MH+). Calc'd exact mass for
C28H24FN5O5: 529. Example 40
2-(3-chlorophenyl)-N-(5-(7-methoxyquinolin-4-yloxy)pyr
idin-2-yl)-l,5-dimethyl-3-oxo-
2,3-dihydro-lH-pyrazole-4-carboxamide: MS (ESI pos.
ion) m/z: 516 (MH+). Calc'd exact mass for
C27H22ClN5O4: 515. 1H NMR (400 MHz, DMSO-J 6) H -15
(s, 1 H), 8.62 (d, J=5.30 Hz, 1 H), 8.32 - 8.39 (m, 2
H), 8.22 (d, J=9.22 Hz, 1 H), 7.81 (dd, J=8.97, 3.03
Hz, 1 H), 7.57 - 7.66 (m, 3 H), 7.41 - 7.46 (m, 2 H),
7.30 (dd, J=9.16, 2.59 Hz, 1 H), 6.54 (d, J =5.18 Hz,
1 H), 3.94 (s, 3 H), 3.40 (s, 3 H), 2.73 (s, 3
H).Example 41
N-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-yl)-l,5-dime
thyl-3-oxo-2-p-tolyl-2,3-dihydrolH-
pyrazole-4-carboxamide: MS (ESI pos. ion) m/z: 496
(MH+). Calc'd exact mass for C28H25N5O4: 495. 1H NMR
(400 MHz, DMSO-J 6) H -29 (s, 1 H), 8.62 (d, J =4.93
Hz, 1 H), 8.30 - 8.40 (m, 2 H), 8.22 (d, J =9.22 Hz, 1
H), 7.80 (d, J=9.60 Hz, 1 H), 7.26 - 7.46 (m, 6 H),
6.53 (d, J=4.93 Hz, 1 H), 3.94 (s, 3 H), 3.35 (s, 3
H), 2.71 (s, 3 H), 2.40 (s, 3 H). Example 42
2-(2-chlorophenyl)-N-(5-(6,7-dimethoxyquinolin-4-yloxy
)pyridin-2-yl)-l,5-dimethyl-3-
oxo-2,3-dihydro-lH-pyrazole-4-carboxamide: MS (ESI
pos. ion) m/z: 546 (MH+). Calc'd exact mass for
C28H24ClN5O5: 545. Example 43
2-(2-chlorophenyl)-N-(4-(6,7-dimethoxyquinolin-4-yloxy
)-3-fluorophenyl)-l,5-dimethyl-3-
oxo-2,3-dihydro-lH-pyrazole-4-carboxamide: MS (ESI
pos. ion) m/z: 563 (MH+). Calc'd exact mass for
C29H24ClFN4O5: 562. IllExample 44
2-(2-chlorophenyl)-N-(3-fluoro-4-(7-methoxyquinolin-4-
yloxy)phenyl)-l,5-dimethyl-3-
oxo-2,3-dihydro-lH-pyrazole-4-carboxamide: MS (ESI
pos. ion) m/z: 533 (MH+). Calc'd exact mass for
C28H22ClFN4O4: 532. 1H NMR (400 MHz, DMSO-J 6) 10.88
(s, 1 H), 8.61 (d, .7=5.18 Hz, 1 H), 8.23 (d, J=9.09
Hz, 1 H), 7.99 (dd, J=13.07, 1.71 Hz, 1 H), 7.77 (d,
J=7.71 Hz, 1 H), 7.55 - 7.72 (m, 3 H), 7.37 - 7.47 (m,
2 H), 7.26 - 7.38 (m, 2 H), 6.48 (d, J=5.18 Hz, 1 H),
3.94 (s, 3 H), 3.34 (s, 3 H), 2.71 (s, 3 H). Example
45
N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-2-(4-
fluorophenyl)-l,5-dimethyl-3-
oxo-2,3-dihydro-lH-pyrazole-4-carboxamide: MS (ESI
pos. ion) m/z: 517 (MH+). Calc'd exact mass for
C28H22F2N4O4: 516. 1H NMR (400 MHz, DMSO-^ 6) 10.95
(s, 1 H), 8.61 (d, J=5.18 Hz, 1 H), 8.23 (d, J=9.09
Hz, 1 H), 7.99 (dd, .7=12.88, 1.89 Hz, 1 H), 7.27 -
7.57 (m, 8 H), 6.48 (d, .7=5.18 Hz, 1 H), 3.94 (s, 3
H), 3.36 (s, 3 H), 2.70 (s, 3 H). Example
462-(3-chlorophenyl)-N-(3-fluoro-4-(7-methoxyquinolin-
4-yIoxy)phenyl)-l,5-dimethyl-3-
oxo-2,3-dihydro-lH-pyrazole-4-carboxamide: MS (ESI
pos. ion) m/z: 533 (MH+). Calc'd exact mass for
C28H22ClFN4O4: 532. 1H NMR (400 MHz, DMSO-J 6) 10.85
(s, 1 H), 8.62 (d, J=5.18 Hz, 1 H), 8.24 (d, J=9.09
Hz, 1 H), 7.99 (dd, J=13.01, 2.40 Hz, 1 H), 7.57 -
7.66 (m, 3 H), 7.29 - 7.47 (m, 5 H), 6.49 (d, J=5.05
Hz, 1 H), 3.95 (s, 3 H), 3.41 (s, 3 H), 2.72 (s, 3 H).
Example 47
N-(6-(6,7-dimethoxyquinolin-4-yloxy)pyridin-3-yl)-l,5-
dimethyl-3-oxo-2-phenyl-2,3-
dihydro-lH-pyrazole-4-carboxamide: MS (ESI pos. ion)
m/z: 512 (MH+). Calc'd exact mass for C28H25N5O5: 511
IH NMR (400 MHz, DMSO-J 6) 10.86 (s,l H), 8.56 (d,
J=5.05 Hz, 1 H), 8.50 (d, J-2.65 Hz, 1 H), 8.27 (dd,
J=2.9, 5.81 Hz, IH), 7.7-7.38 (3m, 7 H).7.31 (d, J
=8.72 Hz, 1 H), 6.84 (d, J=5.18 Hz, IH), 3.95 (s, 3
H), 3.89 (s, 3 H), 3.38 (s, 3H), 2.71 (s, 3 H).
Example 48
N-(2-chloro-4-(6,7-dimethoxyquinolin-4-yloxy)phenyl)-l
,5-dimethyl-3-oxo-2-phenyl-2,3-
dihydro-lH-pyrazole-4-carboxamide: MS (ESI pos. ion)
m/z: 545 (MH+). Calc'd exact mass for C29 H25ClN4O5:
544 IH NMR (400 MHz, CDCl3) 11.12 (s, 1 H), 8.70 (d,
J=8.79 Hz, 1 H), 8.50 (d, J=5.37 Hz, IH), 7.43 - 7.63
(m, 5 H), 7.38 (d, J=7.32 Hz, 2H), 7.11 (dd, J=9.28,
1.95 Hz, 1 H), 6.55 (d, J=3.91 Hz, 1 H), 4.07 (s, 3
H), 4.04 (s, 3 H), 3.48 (s, 1 H), 3.37 (s, 3 H), 2.81
(s, 3 H)2006/016344 Example 49
2-benzyl-N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-fluoro
phenyl)-l,5-dimethyl-3-oxo-2,3-
dihydro-lH-pyrazole-4-carboxamide: MS (ESI pos. ion)
m/z: 543 (MH+). Calc'd exact mass for C30H27FN4O5 542
IH NMR (400 MHz, CDCl3) 10.98 (s, 1 H), 8.50 (d,
J=5.37 Hz, 1 H), 7.97 (d, J=12.70 Hz, IH), 7.61 (s, 1
H), 7.53 (s, 1 H), 7.42 - 7.29 (m, 4 H), 7.24 - 7.15
(m, 3 H), 6.49 (s, 1 H), 5.18 (s, 2 H), 4.07 (s, 6 H),
3.40 (s, 3 H), 2.67 (s, 3H) Example 50
2-benzyl-N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2
-yl)-l,5-dimethyl-3-oxo-2,3-
dihydro-lH-pyrazole-4-carboxamide: MS (ESI pos. ion)
m/z: 526 (MH+). Calc'd exact mass for C29 H27 N5 O5:
525 IH NMR (400 MHz, CDCl3) 11.43 (s, 1 H), 8.51 (d, J
=5.37 Hz, IH,), 8.40 (d, J=8.79 Hz, 1 H), 8.29 (s, 1
H), 7.67 - 7.12 (m, 8 H), 6.53 - 6.44 (m, 1 H), 5.18
(s, 2 H), 4.07 (s, 3 H), 3.40 (s, 6 H), 2.66 (s, 3 H)
Example
51N-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-yl)-l-meth
yl-3-oxo-2-phenyl-2,3-dihydro-lHpyrazole-
4-carboxamide. Step 1: Ethyl
l-methyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carb
oxylate. To a solution of ethyl
3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxylate
(1000 mg, 5.0 mmol) in dichloromethane (10 niL) was
added methyl trifluoromethanesulfonate (1200 mg, 7.3
mmol). The red solution was stirred at room
temperature. After 14 h, the mixture was partitioned
between dichloromethane and NaHCO3 (sat). The aqueous
was extracted with dichloromethane (2x). The combined
organic was dried over Na2SO4, concentrated and
purified on silica. The product was triturated with
EtOAc-hexane-CHCl 3 to give the pure product as
crystals (260 mg, 21%). Calc'd for C12H12N2O3, 232.08;
MS (ESI pos. ion) m/z: 233 (MH+). 1H NMR (400 MHz,
CHLOROFORM-d): 1.36 (t, J=7.04 Hz, 3 H), 3.39 (s, 3
H), 4.32 (q, J=7.17 Hz, 2 H), 7.32 (d, J=7.43 Hz, 2
H), 7.42 (t, J-7.34 Hz, 1 H), 7.50 (t, J=7.73 Hz, 2
H), 7.99 (s, 1 H). Step 2:
N-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-yl)-l-methyl
-3-oxo-2-phenyl-2,3-
dihydro-lH-pyrazole-4-carboxamide. A solution of ethyl
l-methyl-3-oxo-2-phenyl-2,3-
dihydro-lH-pyrazole-4-carboxylate (260 mg, 1056 mmol)
in MeOH was treated with NaOH (1000 ml, 5000 mmol) in
H2O (3 mL). The mixture was heated to 6O0C for 30 min
and then cooled to room temperature. Then, the mixture
was neutralized with aq. HCl (5 N, 1.1 mL) and
concentrated to dryness. The residue was further dried
with (azeotrope distillation with toluene, 3 x 5 mL).
The resulting carboxylic acid was mixed with
5-(7-methoxyquinolin-4- yloxy)pyridm-2-amine (282 mg,
1054 mmol), Et3N (500 ml, 3587 mmol), and HATU (401
mg, 1054 mmol) in DMF (4 mL) - dichloromethane (5 mL)
and was stirred at 6O0C for 2 h. Upon cooling to room
temperature, the mixture was diluted with EtOAc
containing 10% MeOH (30 mL) and washed with H O. The
organic layer was dried over Na2SO4, concentrated, and
eluded on silica (1-10% 2N NH3-MeOH in CHCl3) . The
product was further purified on preparative HPLC to
afford a white powder (100 mg, 20%).006/016344 Calc'd
for C26H2 1N5O4: 467.16; MS (ESI pos. ion) m/z: 468
(MH+). 1H NMR (400 MHz, DMSOd 6) 3.49 (s, 3 H) 3.95
(s, 3 H) 6.55 (d, J 5.1, 1 H) 7.30 (dd, J 2.0, 9.0,
1H) 7.42 (s, 1 H) 7.59 (s, 17 H) 7.50- 7.60 (m, 5 H),
7.84 (dd, J 2.8, 9.2, IH), 8.22 (d, J 9.2, IH), 8.34 -
8.38 (m, 2 H) 8.62 (d, J 5.3, 1 H) 8.69 (s, 1H) 10.86
(s, 1 H). Example 52 



N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-fluorophenyl)-l
-(2-hydroxy-2-methylpropyl)-5-
methyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carbox
amide Step 1: Benzyl
5-methyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carb
oxylate. A suspension of
3-methyl-l-phenyl-lH-pyrazol-5-ol (10.0 g, 57 mmol)
and calcium hydroxide (8.5 g, 115 mmol) in dry
1,4-dioxane (10OmL) was heated to 50 C for 20 min. The
suspension was chilled to 10 C and benzyl
chloroformate (8.2 ml, 57 mmol) was in dioxane (1OmL)
added. The resultant was heated to 90 C for 3h, cooled
to 25 C and then, chilled (00C) 1M HCl (200 mL) was
added. The mixture was stirred at 25 0C overnight. A
solid collected by filtration was washed with cold
EtOH (2x25mL) and ether (5OmL), dried at 80C (sand
bath) exposed to air for 4h to give the title compound
(14.Og, 79% yield) as an off-white solid. MS (ESI pos.
ion) m/z: 309 (MH+). Calc'd exact mass for C18H16N2O3
308.Step 2: Benzyl
l-(2-hydroxy-2-methylpropyl)-5-methyl-3-oxo-2-phenyl-2
,3-dihydro-lHpyrazole- 4-carboxylate. To a stirring
suspension of benzyl 5-hydroxy-3 -methyl- 1-phenyllH-
pyrazole-4-carboxylate (3380 mg, 11 mmol) in
chlorobenzene (3OmL) at 10 C under nitrogen was added
trimethylaluminum (16 niL, 33 mmol, 2M in toluene).
Internal temperature reached 27 C. At 250C,
l,2-epoxy-2-methylpropane (1000 mg, 16 mmol) was
added. The reaction mixture was stirred for 3 h at
25C, and then diluted with THF (50OmL). The resultant
was chilled to 10C, and sodium sulfate decahydrate
(2g) was added. After lhr, another 2g of sodium
sulfate decahydrate added. After 2h, the gel was
filtered through a bed of celite and washed with EtOAc
(3xl00mL). The filtrate was then washed with aq. IM
HCl (5OmL) and brine. The organic layer was dried over
MgSO4. and concentrated. The residue was purified on
12Og silica chromatography (30>90% EtOAc/hex). To give
the title compound (1.1 Ig, 27% yield) as an amorphous
solid. MS (ESI pos. ion) m/z: 381 (MH+). Calc'd exact
mass for C22H24N2O4 380. Step 3:
l-(2-hydroxy-2-methylpropyl)-5-methyl-3-oxo-2-phenyl-2
,3-dihydro-lHpyrazole- 4-carboxylic acid. To a
stirring solution of benzyl
l-(2-hydroxy-2-methylpropyl)-5-
methyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carbox
ylate (300 mg, 789 mmol) in MeOH (1OmL) was purged
with argon for lOmin. To this solution was added Pd/C
(40mg), and the mixture was stirred for 3h under
balloon of hydrogen. Reaction was monitored by LCMS.
The reaction mixture was filtered through a bed of
celite and concentrated under reduced pressure to give
the title compound (220 mg, 96.1% yield) as an
off-white solid. MS (ESI pos. ion) m/z: 291 (MH+).
Calc'd exact mass for C15H18N2O4 290.Step 4:
N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-fluorophenyl)-l
-(2-hydroxy-2-
methylpropyl)-5-methyl-3-oxo-2-phenyl-2,3-dihydro-lH-p
yrazole-4-carboxamide. To a stirring solution of
l-(2-hydroxy-2-methylpropyl)-5-methyl-3-oxo-2-phenyl-2
,3-dihydro-lHpyrazole- 4-carboxylic acid (104 mg, 358
mmol) and diisopropylethylamine (62 ml, 358 mmol) in
DMF (ImL) was added HATU (136 mg, 358 mmol) and
stirred at 37 C under nitrogen for 15min. To this was
added
3-fluoro-4-(7-methoxyquinolin-4-yloxy)benzenamine (98
mg, 344 mmol) and stirred overnight at 37 0C. The
reaction mixture was diluted with dichloromethane
(1OmL) and washed with IM NaOH (2OmL), and extracted
with dichloromethane (3x5mL). Combined organics layer
was washed with brine and then dried with MgSO4.
Residual DMF was removed with repeated azeotroping
with toluene (4x5mL) under reduced pressure. The
residue was purified on 12g silica (10>30% of 6% 2M
NH3 in MeOH/DCM). Final material was lyophilized from
50% ACN/water to give the title compound (155mg, 74%
yield) as a white fluffy solid. MS (ESI pos. ion) m/z:
587 (MH+). Calc'd exact mass for C32H3 1FN4O6 587. 1H
NMR (400 MHz, CHLOROFORM-d) 10.88 ( 1 H, s), 8.47 ( 1
H, d, J=5.3 Hz), 7.92 ( 1 H, dd, J =I 2.5, 2.0 Hz)
7.59 ( 1 H, s), 7.54 (2 H, t, J=7.7 Hz), 7.40 - 7.49
(2 H, m), 7.30 (3 H, d, J=7.8 Hz)5 7.17 (1 H, t, J=8.7
Hz), 6.45 ( 1 H, d, J =5.3 Hz)54.06 (3 H5 s), 4.05 (3
H5 s), 3.88 (2 H, s), 2.89 (3 H5 s), 2.01 ( 1 H5 s),
1.15 (6 H, s) Example 53
N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-5-met
hyl-3-oxo-l-(2-oxobutyl)-2-
phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide: MS (ESI
pos. ion) m/z: 555 (MH+). Calc'd exact mass for C3
1H27FN4O5: 554. 1H NMR (400 MHz5CHLOROFORM-d) 10.86 (
1 H5 s), 8.60 (1 H, d, J-5.3 Hz)5 8.28 ( 1 H, d, J=9.2
Hz), 7.65 - 8.00 (2 H5m), 7.41 - 7.58 (4 H5 m)5 7.28 -
7.35 (3 H5m), 7.23 ( 1 H5 dd, J=9.2, 2.3 Hz)5 7.17 ( 1
H5 1 J=8.7 Hz)5 6.44 ( 1 H, d5 J=5.3 Hz)54.51 (2 H5 s)
53.97 (3 H5 s), 2.68 (3 H5 s), 2.26 (2 H5q5J=7.2 Hz)5
1.01 (3 H, t, J=7.2 Hz). Example 54T7US2006/016344
N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-5-met
hyl-l-(3-methyl-2-oxobutyl)-3-
oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide: MS
(ESI pos. ion) m/z: 569 (MH+). Calc'd exact mass for
C32H29FN4O5: 568. 1H NMR (400 MHz5CHLOROFORM-d) 10.88
(1 H, s), 8.59 ( 1 H, d, J=5.3 Hz), 8.21 - 8.30 (2 H,
m), 7.97 - 8.03 (1 H, m), 7.87 - 7.95 (2 H, m), 7.71 (
1 H5 1, J=7.4 Hz), 7.44 - 7.57 (3 H5m), 7.41 ( 1 H5 d,
J=2.2 Hz)5 7.26 - 7.34 (3 H5 m), 7.23 (1 H, dd, J=9.2
5 2.3 Hz), 7.17 (1 H51, J=8.7 Hz)5 6.42 (1 H, d, J=5.3
Hz)54.58 (2 H5 s), 3.97 (3 H5 s), 2.67 (3 H5 s), 2.38
- 2.52 (1 H5m), 2.26 (3 H5 s), 0.96 (6 H5d, J=6.8 Hz).
Example 55
(R)-N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-l
-(2-hydroxybutyl)-5-methyl-3-
oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide: MS
(ESI pos. ion) m/z: 557 (MH+). Calc'd exact mass for
C3 1H29FN4O5: 556. 1H NMR (400 MHz5 CHLOROFORM-d)
10.90 ( 1 H5 s), 8.50 (1 H5d, J=5.3 Hz), 8.30 (1 H5d,
J=9.2 Hz)5 7.95 (1 H5 dd, J=12.5 52.0 Hz)5 7.39 - 7.53
(3 H, m), 7.36 ( 1 H5 d, J=2.2 Hz)5 7.11 - 7.31 (6
H5m), 6.42 (3 H5d5J=5.3 Hz) 5 3.95 (3 H5 s), 3.79 -
3.90 (1 H5m). 3.70 (1 H5dd5 J=1.6 Hz)5 3.56 - 3.66 (1
H5m), 2.85 (3 H5 s), 1.60 - 1.82 ( 1 H5m)5 1.27 - 1.43
(2 H5m), 0.83 (3 H5 1, J=7.3 Hz) Example
56N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-l-(
(2R,3R)-3-hydroxybutan-2-yl)-5-
methyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carbox
amide: MS (ESI pos. ion) m/z: 557 (MH+). Calc'd exact
mass for C31H29FN4O5: 556. 1H NMR (400 MHz,
CHLOROFORMd) 10.94 (1 H, s), 8.54 (1 H, d, J=5.1 Hz) 5
8.27 (1 H, d, J=9.0 Hz), 7.90 (1 H, dd, J=12.3, 2.0
Hz), 7.43 - 7.57 (3 H, m), 7.37 - 7.40 ( 1 H, m), 7.31
(2 H, d, J=7.6 Hz), 7.25 - 7.28 ( 1 H, m), 7.23 ( 1 H,
dd, J=9.2, 2.2 Hz), 7.16 (1 H, t, J=8.7 Hz), 6.40 ( 1
H, d, J=5.1 Hz), 3.77 - 4.05 (6 H, m), 2.89 (3 H, s),
1.63 - 1.91 (2 H, m), 1.50 (3 H, d, J=7.0 Hz), 1.11 (3
H, d, J=6.3 Hz) Example 57
l-((2R,3R)-3-hydroxybutan-2-yl)-N-(5-(7-methoxyquinoli
n-4-yloxy)pyridin-2-yl)-5-
methyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carbox
amide: MS (ESI pos. ion) m/z: 540 (MH+). Calc'd exact
mass for C30H29N5O5: 539. 1H NMR (400 MHz,
CHLOROFORMd) 11.30 (1 H, s), 8.59 (1 H, d, J=5.3 Hz),
8.36 (1 H, d, J=9.0 Hz), 8.21 - 8.26 (2 H, m), 7.43 -
7.56 (4 H, m), 7.41 (1 H, d, J=2.5 Hz), 7.30 - 7.35 (2
H, m), 7.23 (1 H, dd, J=9.2, 2.5 Hz), 6.42 (I H, d,
J=5.3 Hz), 3.97 - 4.05 (1 H, m), 3.97 (3 H5 s), 3.84 -
3.93 ( 1 H5m), 3.49 (1 H, s), 2.90 (3 H5 s), 1.50 (3
H, d, J=7.2 Hz)5 1.12 (3 H5 d5 J=6.3 Hz) Example 58
(S)-l-(2-hydroxy-3-methylbutyl)-N-(5-(7-methoxyquinoli
n-4-yloxy)pyridin-2-yl)-5-
methyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carbox
amide: MS (ESI pos. ion) m/z: 554 (MH+). Calc'd exact
mass for C3 1H3 1N5O5: 553. 1H NMR (400 MHz, DMSO-d 6)
11.29 ( 1 H5 S) 5 8.63 (1 H, d, J=5.1 Hz)5 8.37 ( 1 H,
d, J=9.0 Hz)5 8.32 ( 1 H, d, J=2.9 Hz)5 8.22 ( 1 H5d5
J=9.2 Hz), 7.80 ( 1 H, dd, J=9.0, 2.9 Hz)5 7.60 (2 H5
t, J=7.5 Hz), 7.51 ( 1 H51, J=7.3 Hz)5 7.40 - 7.47 (3
H5m), 7.30 (1 H, dd, J=9.2, 2.5 Hz), 6.54 (1 H5 d,
J=5.3 Hz), 5.10 (1 H5 d, J=5.9 Hz)5 3.87 - 3.98 (4 H,
m), 3.71 (1 H, d)5 3.10 - 3.21 (1 H5m), 2.76 (3 H, s),
1.33 - 1.46 ( 1 H5m), 0.64 (3 H5 d, J=6.8 Hz) 5 0.58
(3 H, d, J=6.8 Hz)Example 59
(R)-l-(2-hydroxy-3-methylbutyl)-N-(5-(7-methoxyquinoli
n-4-yloxy)pyridin-2-yl)-5-
methyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carbox
amide: MS (ESI pos. ion) m/z: 554 (MH+). Calc'd exact
mass for C31H3 1N5O5: 553. 1H NMR (400 MHz, DMSO-d 6)
11.30 (1 H, s), 8.63 (1 H, d, J=5.1 Hz), 8.37 ( 1 H,
d, J=9.0 Hz), 8.33 (1 H, d, J=2.7 Hz), 8.22 ( 1 H, d,
J=9.2 Hz), 7.80 (1 H, dd, J=9.1, 2.8 Hz), 7.60 (2 H,
t, J=7.5 Hz), 7.51 (1 H, t, J=7.3 Hz), 7.39 - 7.47 (3
H, m), 7.30 ( 1 H, dd, J=9.2, 2.5 Hz), 6.54 ( 1 H, d,
J=5.1 Hz), 5.11 ( 1 H, d, J=5.9 Hz), 3.85 - 3.97 (4 H,
m), 3.71 (2 H, s), 3.10 - 3.21 (2 H, m), 2.76 (3 H,
s), 1.32 - 1.47 ( 1 H, m), 0.64 (3 H, d, J=6.7 Hz),
0.58 (3 H, d, J=6.8 Hz) Example 60
(S)-N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-l
-(2-hydroxy-3-methylbutyl)-5- 



methyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carbox
amide: MS (ESI pos. ion) m/z: 571 (MH+). Calc'd exact
mass for C32H3 1FN4O5: 570. 1H NMR (400 MHz,
CHLOROFORMd) 10.93 ( 1 H, s), 8.47 ( 1 H, d, J=5.3
Hz), 8.31 ( 1 H, d, J=9.2 Hz), 7.89 - 8.03 ( 1 H, m),
7.39 - 7.50 (3 H, m), 7.34 (1 H, d, J=2.0 Hz), 7.19 -
7.31 (3 H, m), 7.08 (2 H, d, J=7.2 Hz), 6.45 ( 1 H, d,
J=5.3 Hz), 3.95 (3 H, s), 3.86 (1 H, dd, J=14.9 Hz),
3.64 - 3.77 ( 1 H, m), 3.44 - 3.48 (4 H, m), 3.33 -
3.42 (1 H, m), 2.82 (9 H, s), 1.46 - 1.61 (3 H, m),
0.80 (3 H, d, J=6.7 Hz), 0.72 (3 H, d, J=6.8 Hz)
Example 61
(R)-N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-l
-(2-hydroxy-3-methylbutyl)-5-
methyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carbox
amide: MS (ESI pos. ion) m/z:571 (MH+). Calc'd exact
mass for C32H3iFN4O5: 570. 1H NMR (400
MHz5CHLOROFORMd) 0.73 (d, J=6.85 Hz, 3 H) 0.81 (d,
J=6.85 Hz, 3 H) 1.43 - 1.65 (m, 1 H) 2.83 (s, 3 H)
3.39 - 3.45 (m, 1 H) 3.94 (s, 3 H) 7.05 (d, J=7.04 Hz,
2 H) 7.20 - 7.28 (m, 3 H) 7.34 (d, J=2.35 Hz, 1 H)
7.38 - 7.46 (m, 3 H) 7.97 (dd, J=12.42, 1.66 Hz, 1 H)
8.31 (d, 1=9.19 Hz, 1H) 8.47 (d, J=5.28 Hz, 1H) 10.93
(s, 1H) Example 62
N-(3-fluoro-4-(7-methoxyqumolin-4-yloxy)phenyl)-5-meth
yl-l-((3-methyI-2- oxooxazoUdm-5-yl)methyI)-3-oxo-2
henyl-2^-dmydro-lH-pyrazole-4-carboxaim^e: MS (ESI
pos. ion) m/z: 598 (MH+). Calc'd exact mass for
C32H28FN5O6: 597. 1H NMR (400 MHz, CHLOROFORM-d) 10.77
( 1 H, s), 8.61 ( 1 H, d, J=5.7 Hz), 8.28 (1 H, d,
J=9.2 Hz), 7.91 ( 1 H, dd, J=12.3, 2.2 Hz), 7.68 (1 H,
d, J=2.0 Hz), 7.58 (2 H, t, J=7.6 Hz), 7.48 ( 1 H, t,
J=7.5 Hz), 7.38 (2 H, d, J=7.4 Hz), 7.33 ( 1 H, d,
J=8.8 Hz), 7.23 - 7.30 (1 H, m), 7.17 ( 1 H, t, J=8.6
Hz), 6.49 (1 H, d, J=5.5 Hz), 4.42 - 4.55 ( 1 H, m),
4.14 ( 1 H, dd, JhISJ, 8.4 Hz), 4.04 (3 H s), 3.91 ( 1
H, dd, J=15.7, 3.3 Hz), 3.52 ( 1 H, t, J=8.9 Hz), 3.06
( 1 H, dd, J =9.2, 5.9 Hz), 2.77 - 2.93 (6 H, m), 2.67
(4 H, s) Example 63
N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-l-(2-
hydroxy-3-(methylamino)propyl)-
5-methyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carb
oxamide: MS (ESI pos. ion) m/z: 609 (MH+). Calc'd
exact mass for C3 1H30FN5O5: 608. 1H NMR (400 MHz,
DMSO-db) 11.00 (1 H s), 8.62 ( 1 H, d, J=5.3 Hz), 8.23
( 1 H, d, J=9.2 Hz), 7.97 ( 1 H, s), 7.59 (2 H,
t,J=7.5 Hz), 7.26 - 7.54 (7 H, m), 6.49 (1 H, d, J=5.1
Hz), 5.15 (1 H, s), 3.79 - 4.00 (5 H, m), 3.35 - 3.59
(3 H, m), 2.75 (3 H, s), 2.29 (2 H, d, J=5.5 Hz)5 2.07
(3 H, s), 0.99 - 1.16 ( 1 H, m) Example 64
l-(3-chloro-2-hydroxypropyl)-N-(3-fluoro-4-(7-methoxyq
uinolin-4-yloxy)phenyl)-5-
methyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carbox
amide: MS (ESI pos. ion) m/z: 577 (MH+). Calc'd exact
mass for C30H26ClFN4O5: 576 Example 65
N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-l-(2-
hydroxy-2-methylbutyl)-5-
methyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carbox
amide: MS (ESI pos. ion) m/z: 571 (MH+). Calc'd exact
mass for C32H3 1FN4O5: 570. 1H NMR (400 MHz, DMSO-d6)
10.90 (1 H, s)5 8.63 (1 H, d, J=5.1 Hz), 8.24 (1 H, d,
J-9.0 Hz), 7.99 ( 1 H5 dd, J-13.0, 2.2 Hz), 7.64 ( 1
H, s)5 7.59 (2 H515J=7.5 Hz), 7.51 ( 1 H, t, J=7.4
Hz)5 7.41 - 7.47 (4 H m), 7.36 - 7.41 ( 1 H, m), 7.32
(1 H5 dd, J-9.1, 2.4 Hz), 6.50 (1 H5d J=5.3 Hz)54.55 -
4.65 ( 1 H, m), 4.30 ( 1 H5 dd, J=16.0, 9.2 Hz), 4.02
(1 H, dd, J=15.9 52.6 Hz), 3.95 (3 H, s), 3.43 (1 H,
t, J=9.1 Hz)5 3.07 ( 1 H5 dd, J=9.4, 5.5 Hz)52.76 (3
H, s) Example 66
l-(2-hydroxy-3-methylbutyl)-N-(5-(7-methoxyquinolin-4-
yloxy)pyridin-2-yl)-5-methyl-3-
oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide: MS
(ESI pos. ion) m/z: 554T/US2006/016344 (MH+). Calc'd
exact mass for C3 1H3 1N5O5: 553. 1H NMR (400 MHz,
DMS0-d6) 11.30 (1 H, s), 8.63 (1 H, d, J=5.3 Hz), 8.30
- 8.42 (2 H, m), 8.22 (1 H, d, J=9.2 Hz), 7.81 (1 H
dd, J=9.1, 2.8 Hz), 7.60 (2 H, t, J=7.5 Hz), 7.51 ( 1
H, t, J=7.3 Hz)5 7.39 - 7.47 (3 H, m), 7.30 ( 1 H5 dd,
J=9.2, 2.5 Hz), 6.54 (1 H, d, J=5.3 Hz)5 5.11 (1 H5 d,
J=5.7 Hz), 3.86 - 3.98 (4 H, m), 3.66 - 3.75 (1 H, m),
3.09 - 3.20 (1 H5m), 2.76 (3 H, s)5 1.34 - 1.45 ( 1
H5m)5 0.64 (3 H, d, J=6.7 Hz)5 0.58 (3 H, d, J=6.7 Hz)
Example 67
N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-l-(2-
hydroxy-3-methylbutyl)-5-
methyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carbox
amide: MS (ESI pos. ion) m/z: 571 (MH+). Calc'd exact
mass for C32H3 1FN4O5: 570. Example 68
N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-l-(2-
hydroxy-3-morpholinopropyl)-5-
methyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carbox
amide: MS (ESI pos. ion) m/z: 628 (MH+). Calc'd exact
mass for C34H34FN5O6: 627. Example 69
N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-5-met
hyl-l-(oxazolidin-5-ylmethyl)-3-
oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide: MS
(ESI pos. ion) m/z: 584(MH+). Calc'd exact mass for C3
1H26FN5O6: 583. 1H NMR (400 MHz, DMS0-d6) 11.30 ( 1 H,
s), 8.63 ( 1 H5 d, J=5.3 Hz), 8.30 - 8.42 (2 H, m),
8.22 ( 1 H, d, J=9.2 Hz), 7.81 ( 1 H, dd, J=9.1, 2.8
Hz), 7.60 (2 H, t, J=7.5 Hz), 7.51 ( 1 H, t, J=7.3
Hz), 7.39 - 7.47 (3 H, m), 7.30 ( 1 H, dd, J=9.2, 2.5
Hz), 6.54 ( 1 H, d, J=5.3 Hz), 5.11 ( 1 H, d, J=5.7
Hz), 3.86 - 3.98 (4 H, m), 3.66 - 3.75 ( 1 H, m), 3.09
- 3.20 (1 H, m), 2.76 (3 H, s), 1.34 - 1.45 ( 1 H, m),
0.64 (3 H, d, J=6.7 Hz), 0.58 (3 H, d, J=6.7 Hz)
Example 70
(S)-N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-l
-(2-hydroxybutyl)-5-methyl-3-
oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide: MS
(ESI pos. ion) m/z: 557 (MH+). Calc'd exact mass for
C3 1H29FN4O5: 556.Example 71
l-(3-amino-2-hydroxypropyl)-N-(3-fluoro-4-(7-methoxyqu
inolin-4-yloxy)phenyl)-5-
methyl-3-oxo~2-phenyl-2,3-dmydro-lH-pyrazole-4-carboxa
mide: MS (ESI pos. ion) m/z: 558 (MH+). Calc'd exact
mass for C30H28FN5O5: 557. 1H NMR (400 MHz, DMSO-d6)
10.93 (1 H, s), 8.55 (1 H, d, J=5.3 Hz), 8.16 (1 H, d,
J=9.0 Hz), 7.92 ( 1 H, dd, J=12.9, 2.3 Hz), 7.51 (2 H,
t, J=7.5 Hz), 7.43 (1 H, t, J=7.4 Hz), 7.32 - 7.38 (4
H, m). 7.21 - 7.31 (2 H, m), 6.42 ( 1 H, d, J=5.1 Hz),
5.05 (1 H, s), 3.81 - 3.90 (4 H, m), 3.69 - 3.77 ( 1
H, m), 2.67 - 2.72 (3 H, m), 2.23 - 2.31 (2 H,m)
Example 72
l-(2-hydroxy-2-methylpropyl)-N-(5-(7-methoxyquinolin-4
-yloxy)pyridin-2-yl)-5-methyl-
3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide:
MS (ESI pos. ion) m/z: 540 (MH+). Calc'd exact mass
for C30H29N5O5: 539. 1H NMR (400 MHz, CHLOROFORM-d)
11.23 ( 1 H, s), 8.58 ( 1 H, d, J=5.1 Hz), 8.37 ( 1 H,
d, J-8.8 Hz), 8.20 - 8.27 (2 H, m), 7.50 (3 H, d,
J=7.8 Hz), 7.38 - 7.44 (2 H, m), 7.26 - 7.34 (2 H, m),
7.23 ( 1 H, d, J=8.8 Hz), 6.43 ( 1 H, d, J=4.9 Hz),
3.97 (3 H, s), 3.88 (2 H, s), 2.88 (3 H, s), 2.51 ( 1
H, s), 1.14 (6 H, s) Example 73
N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-l-(2-
hydroxy-2-methylpropyl)-5-
methyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carbox
amide: MS (ESI pos. ion) m/z: 557 (MH+). Calc'd exact
mass for C3JH29N4O5: 556. 1H NMR (400 MHz,
CHLOROFORMUd) 10.88 ( 1 H, s). 8.56 ( 1 H, d, J=5.3
Hz), 8.27 (1 H, d, J=9.2 Hz), 7.92 ( 1 H, dd, J=12.5,
2.0 Hz), 7.54 (2 H, t, J=7.6 Hz), 7.38 - 7.49 (2 H,
m), 7.29 (3 H, d J=8.0 Hz), 7.23 (1 H, dd, J =9.2, 2.3
Hz), 7.17 (1 H, t, J=8.7 Hz), 6.42 (1 H, d, J=5.3 Hz),
3.97 (3 H, s), 3.88 (2 H, s), 2.89 (3 H, s), 1.82 (I
H, s), 1.15 (6 H, s) Example 74
(i?)-l-(2-hydroxypropyl)-N-(5-(7-methoxyquinolin-4-ylo
xy)pyridin-2-yl)-5-methyl-3-oxo-
2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide: MS
(ESI pos. ion) m/z: 526 (MH+). Calc'd exact mass for
C29H27N5O5: 525. 1H NMR (400 MHz, CHLOROFORM-d) 11.20
( 1 H, s), 8.55 (1 H5d, J=5.3 Hz), 8.37 (1 H, d, J=9.0
Hz), 8.21 - 8.28 (2 H, m), 7.46 - 7.56 (3 H, m), 7.37
- 7.45 (2 H, m), 7.21 - 7.31 (4 H, m), 6.45 ( 1 H, d,
J-5.3 Hz), 3.89 - 4.01 (4 H, m), 3.78 - 3.88 (1 H, m),
3.66 (1 H, dd, J=14.8, 2.2 Hz), 2.83 (3 H, s), 1.08 (3
H, d, J =6.1 Hz) Example 75
l-(3-(dimethylamino)-2-hydroxypropyl)-N-(3-fluoro-4-(7
-methoxyquinolin-4-
yloxy)phenyl)-5-methyl-3-oxo-2-phenyl-2,3-dihydro-lH-p
yrazole-4-carboxamide: MS (ESI pos. ion) m/z: 586
(MH+). Calc'd exact mass for C32H32FN5O5: 585. 1H NMR
(400 MHz, CHLOROFORM-d) 10.88 ( 1 H, s), 8.58 (1 H,
s), 8.23 - 8.33 (1 H, m), 7.85 - 7.97 (1 H, 



m), 7.11 - 7.61 ( 11H, m), 6.37 - 6.46 ( 1 H, m), 3.97
(3 H, s), 3.79 (4 H, s), 3.48 (1 H, s), 2.87 (3 H, s),
2.11 - 2.20 (7 H, m), 1.92 - 2.02 (2 H, m). Example
76(
)-N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-l-(
2-hydroxypropyl)-5-methyl-3-
oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide: MS
(ESI pos. ion) m/z: 543 (MH+). Calc'd exact mass for
C30H27FN4O5: 542. 1H NMR (400 MHz, CHLOROFORM-d) 10.89
( 1 H, s), 8.48 ( 1 H, d, J=S.3 Hz), 8.29 ( 1 H, d,
J=9.2 Hz), 7.95 ( 1 H, dd, J=12.4, 1.7 Hz), 7.38 -
7.51 (1 H, m), 7.35 ( 1 H, d, J=2.0 Hz), 7.17 - 7.29
(3 H, m), 7.14 (2 H, d, J=7.6 Hz), 6.42 (1 H, d, J=5.3
Hz), 3.97 - 4.08 ( 1 H, m), 3.95 (3 H, s), 3.78 - 3.92
(2 H, m), 3.64 (1 H, d, J=12.9 Hz), 2.84 (3 H, s),
1.17 - 1.27 (4 H, m), 1.09 (3 H, d, J=5.9 Hz). Example
77
(R)-N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-fluoropheny
l)-l-(2-hydroxypropyl)-5-methyl-
3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide:
MS (ESI pos. ion) m/z: 573 (MH+). Calc'd exact mass
for C31H29FN4O6: 572. 1H NMR (400 MHz, CHLOROFORM-d)
10.88 (1 H, s), 8.45 ( 1 H, d, J=5.5 Hz), 7.93 (1 H,
dd, J=12.5, 2.3 Hz), 7.60 ( 1 H, s), 7.53 (2 H, t,
J-7.5 Hz), 7.45 (1 H, t, J=7.4 Hz), 7.41 ( 1 H, s),
7.27 - 7.33 (3 H, m), 7.19 (1 H, t, J=8.6 Hz), 6.46 (1
H, d, J=5.3 Hz), 4.07 (3 H, s), 4.04 (3 H, s), 3.79 -
3.96 (2 H, m), 3.63 - 3.74 (1 H, m), 2.86 (3 H, s),
1.10 (3 H5 d, J=6L Hz) Example 78
l-(2-hydroxypropyl)-N-(5-(7-methoxyquinolin-4-yloxy)py
ridin-2-yl)-5-methyl-3-oxo-2-
phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide: MS (ESI
pos. ion) m/z: 526 (MH+). Calc'd exact mass for
C29H27N5O5: 525. 1H NMR (400 MHz, DMSO-d6) 11.27 (1 H5
s), 8.62 ( 1 H, d, J=5.3 Hz), 8.36 ( 1 H, d J=9.0 Hz),
8.32 ( 1 H5d, J=2.7 Hz), 8.22 ( 1 H, d, J=9.0 Hz)5
7.80 ( 1 H, dd, J=9.0, 2.9 Hz), 7.59 (2 H51, J=7.5
Hz)5 7.51 (1 H, t, J=7.4 Hz), 7.39 - 7.45 (4 H5 m),
7.30 (1 H, dd, J=9.1 5 2.4 Hz)5 6.54 (1 H5 d5J=5.3
Hz), 5.08 (1 H5d, J=5.3 Hz)5 3.94 (3 H5 s), 3.88 (1 H5
dd, J=15.2 5 8.9 Hz)5 3.55 - 3.69 (2 H5m), 2.77 (3 H,
s)Example 79
iV-(5-(6,7-dimethoxyquiiioliii-4-yloxy)pyridin-2-yl)-l
-(2-hydroxy-2-methylpropyl)-5-
methyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carbox
amide: MS (ESI pos. ion) m/z: 570 (MH+). Calc'd exact
mass for C31H3 1N5O6: 569. IH NMR (400 MHz, DMSO-J 6)
11.25 (s, 1 H), 8.49 (d, J=5.2 Hz, 1H)5 8.36 (d, J=9.0
Hz, 1 H), 8.32 (d, =2.7 Hz, 1 H), 7.79 (dd, J=9.0, 3.0
Hz, 1 H), 7.66 - 7.29 (m, 7 H), 6.54 (d, J =5.2 Hz, 1
H), 4.85 (s, 1 H), 3.95 (s, 3 H), 3.94 (s, 3 H), 3.86
(s, 2 H), 2.81 (s, 3 H), 0.96 (s, 6 H). Example 80
(R)-2-(3-chlorophenyl)-N-(3-fluoro-4-(7-methoxyquinoli
n-4-yloxy)phenyl)-l-(2-
hydroxypropyl)-5-methyl-3-oxo-2,3-dihydro-lH-pyrazole-
4-carboxamide: MS (ESI pos. ion) m/z: 577 (MH+).
Calc'd exact mass for C30H26ClFN4O5: 576. Example 81 (
)-2-(3-chlorophenyl)-l-(2-hydroxypropyl)-N-(5-(7-metho
xyquinolin-4-yloxy)pyridin-2-
yl)-5-methyl-3-oxo-2,3-dihydro-lH-pyrazole-4-carboxami
de: MS (ESI pos. ion) m/z: 560 (MH+). Calc'd exact
mass for C29H26ClN5O5: 559.Example 82
(2?)-N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-
2-(4-fluorophenyl)-l-(2-
hydroxypropyl)-5-methyl-3-oxo-2,3-dihydro-lH-pyrazole-
4-carboxamide: MS (ESI pos. ion) m/z: 561 (MH+).
Calc'd exact mass for C30H26F2N4O5: 560. Example 83
l-(2-hydroxy-2-methylpropyl)-N-(5-(l-oxo-7-methoxyquin
olin-4-yloxy)pyridin-2-yl)-5-
methyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carbox
amide: A mixture of m-CPBA (151 mg, 675 mmol) and
l-(2-hydroxy-2-methylpropyl)-N-(5-(7-methoxyquinolin-4
-
yloxy)pyridin-2-yl)-5-metliyl-3-oxo-2-phenyl-2,3-diriy
dro-lH-pyrazole-4-carboxamide (280 mg, 519 mmol) in
dichloromethane (10 mL) was stirred at room
temperature for 14 h. More m- CPBA (151 mg, 675 mmol)
was added, and the mixture was stirred for 24 h. The
product fraction was purified from preparative HPLC to
give the title compound as a white solid (25 mg,
8.7%). Calc'd for C30H29N5O6, 555; MS (ESI pos. ion)
m/z: 556 (MH+). 1HNMR (400 MHz, CDCl3) : 11.3 (IH, s),
8.60 (IH, d, J 6.7), 8.42 (IH, d, J 9.0), 8.32 (IH, d,
J 9.4), 8.23 (IH, s), 8.00 (IH, s), 7.54-7.50 (3H, m),
7.44-7.40 (2H, m), 7.30 (2H, m), 6.52 (IH, d, J 7.1),
4.06 (3H, s), 3.88 (2H, s), 2.87 (3H, s), 1.15 (6H,
s).US2006/016344 Example 84
N-(3-Fluoro-4-(7-hydroxyquinolin-4-yloxy)phenyl)-l-(2-
hydroxy-2-methylpropyl)-5-
methyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carbox
amide: Calc'd for C30H27FN4O5: 542; MS (ESI pos. ion)
m/z: 543 (MH+). 1HNMR (400 MHz, DMSO-d6) : 10.95 (IH,
s, NH), 10.39 (IH, s, OH), 8.56 (IH, d, J5.4), 8.18
(IH 5d, J 7.2), 7.96 (IH, d, J 7.9), 7.58 - 7.22 (8H,
m), 6.42 (IH, d, J4.0), 5.75 (IH, s), 4.83 (IH, s,
OH), 3.87 (2H, s, CH2), 2.80 (3H, s), 0.96 (6H, s).
Example 85
l-(2-hydroxy-2-methylpropyl)-N-(5-(7-hydroxyquinolin-4
-yloxy)pyridin-2-yl)-5-methyl-3-
oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide:
Calc'd for 29H27N5O5: 525; MS (ESI pos. ion) m/z: 526
(MH+). Example 86
N-(4-(6-Ethyl-7-methoxyquinolin-4-yloxy)-3-fluoropheny
l)-l,5-dimethyl-3-oxo-2-phenyl-
2,3-dihydro-lH-pyrazole-4-carboxamide: Calc'd for C3OH
7FN4O4: 526; MS (ESI pos. ion) m/z: 527 (MH+). 1HNMR
(400 MHz, CDCl3) : 10.88 (IH), 8.54 (IH, d, J 5.1),
8.09 (IH, s), 7.92 (IH, dd, J 2.0, 13.8), 7.57 (2H 1,
J 7.5), 7.48 (IH, t, J 7.2), 7.37 (2H, m5), 7.32 (IH 5
d),7.17 (IH, t, J 8.8), 6.39 (IH, d, 4.9), 3.99 (3H,
s), 3.38 (3H, s), 2.84 (2H, m) 2.81 (3H s), 1.32 (3H,
t, J 7.5). Example 87
N-(3-Fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-l,5-d
imethyl-3-oxo-2-phenyl-2,3-
dihydro-lH-pyrazole-4-carboxamide: Calc'd for C2
H23FN4O4: 498; MS (ESI pos. ion) m/z: 499 (MH+). 1HNMR
(400 MHz, CDCl3 ) : 10.88 (IH), 8.58 (IH, d, J = 5.7),
8.27 (IH, d, J = 9.2), 7.92 (IH, dd, J 2.1, 12.5),
7.57 (2H, t, J 7.8), 7.48 (IH, t, J 7.4), 7.41 (ds, J
2.4), 7.37 (2H, J 7.6), 7.29 (IH, d), 7.22 (IH, dd, J
2.4, 9.2), 7.17 (2H, t, J 8.6), 6.41 (IH, d, 5.3),
3.97 (3H, s), 3.38 (3H, s), 2.80 (3H, s). Example 88
N-(3-fluoro-4-(7-Methoxyquinolin-4-yloxy)phenyl)-l,2-d
imethyl-3-oxo-5-phenyl-2,3-
dihydro-lH-pyrazole-4-carboxamide: A mixture of HATU
(458 mg, 1206 mmol), 1,2-
dimethyl-3-oxo-5-phenyl-2,3-dihydro-lH-pyrazole-4-carb
oxylic acid (140 mg, 603 mmol), 3-
fluoro-4-(7-methoxyquinolin-4-yloxy)benzenamine (258
mg, 908 mmol), and Triethylamine (254 mL, 1809 mmol)
in DMF (2 mL) was stirred at 6O0C overnight. The
mixture was diluted with EtOAc (10 mL). The mixture
was transferred to a separatory funnel with EtOAc (20
mL) and was washed with NaOH (IN, 10 mL), H2O (2x10
mL), NaHCO3 (sat), NaCl (sat), and dried over Na2SO4.
The residue after concentration was purified on silica
gel and the product was triturated with EtOAc-hexane (
1:2) to afford a pink solid (106 mg, 35%). Calc'd for
C28H23FN4O4: 498; MS (ESI pos. ion) m/z: 499 (MH+).
1HNMR (CDCl3, 400 MHz): 11.04 (IH, s), 8.56 (IH, d, J
5.3), 7.88 (IH, d, J 14.7), 7.55-7.40 (5H, m), 7.47
(IH, s), 7.35 (IH, d), 7.22 (IH, d, J9.1), 7.13 (IH,
t, J 8.8), 6.36 (IH, d, J 5.3), 3.96 (3H, s), 3.62
(3H, s), 3.41 (3H, s).Example 89
N-(5-(7-Methoxyquinolin-4-yloxy)pyridin-2-yl)-l,2-dime
thyl-3-oxo-5-phenyl-2,3-dihydrolH-
pyrazole-4-carboxamide: Calc'd for C27H23N5O4: 481; MS
(ESI pos. ion) m/z: 482 (MH+). 1HNMR (CDCl3, 400 MHz):
11.46 (IH, s), 8.58 (IH, d, J 5.3), 8.30 (IH, d, J
9.0), 8.25-8.21 (2H, m), 7.56-7.40 (7H), 7.22 (IH, dd,
J 2.3, 9.0), 6.39 (IH, d, J 5.3), 3.97 (3H, s), 3.62
(3H, s), 3.40 (3H, s). Example 90
N-(4-(6,7-Dimethoxyquinolin-4-yloxy)-3-fluorophenyl)-l
,2-dimethyl-3-oxo-5-phenyl-2,3-
dihydro-lH-pyrazole-4-carboxamide: Calc'd for C
7H23N5O4: 528; MS (ESI pos. ion) m/z: 529(MH+). 1HNMR
(CDCL3, 400 MHz): 11.05 (IH, s), 8.46 (IH, d, J 5.2),
7.88 (IH, dd, J 2.2, 12.5), 7.53-7.58 (4H, m),
7.47-7.49 (2H, m), 7.40 (IH, s), 7.32 (IH, d, 8), 7.14
(IH, t, J 8.7), 6.39 (IH, d, J 5.1), 4. 05 (3H, s),
4.04 (3H, s), 3.62 (3H, s), 3.41 (3H, s). Example 91
N-(5-(7-Methoxyquinolin-4-yloxy)pyridin-2-yl)-l,5-dime
thyl-3-oxo-2-phenyl-2,3-dihydrolH- 



pyrazole-4-carboxamide: Calc'd for C27H23N5O4: 481; MS
(ESI pos. ion) m/z: 482 (MH+). 1H NMR (CDCl3, 400
MHz): 11.27 (IH, s), 8.60 (IH, d, J 5.1), 8.38 (IH, d,
J 9.0), 8.23 (2H, m), 7.53 (3H, m), 7.47 (IH, m), 7.41
(IH, d), 7.37 (2H, d, J 7.4), 7.23 (IH, dd, J 2.4,
9.7), 6.42 (IH, d, J 5.1), 3.97 (3H,s), 3.37 (3H,s),
2.80 (3H, s).2006/016344 Example 92 (
)-l-(2-Hydroxypropyl)-N-(5-(7-methoxyquinolin-4-yloxy)
pyridin-2-yl)-2-methyl-3-oxo-
5-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide: CaIc'
d for C29H27N5O5: 525; MS (ESI pos. ion) m/z: 526
(MH+). 1HNMR (CDCl 3, 400 MHz): 11.28 (lH,s), 8.53
(IH, d, J 5.1), 8.24- 8.21 (3H, m), 7.49-7.39 (7H, m),
7.22 IH, bd, J 9.2), 6.38 (IH, d, J5.1), 4.7 (IH, b),
3.96 (4H, bs), 3.75 (2H, m). 3.63 (3H, s), 1.04 (3H,
d, J6.3). Example 93
(R)-N-(3-Fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-l
-(2-hydroxypropyl)-2-methyl-3-
oxo-5-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide:
CaIc' d for C3oH27FN40 5: 542; MS (ESI pos. ion) m/z:
543 (MH+). 1HNMR (CDCl3, 400 MHz): 11.05 (IH, s), 8.55
(IH, d, J 5.3), 8.26 (IH, d, J 9.2), 7.86 (IH, d, J
12.5), 7.53-7.45 (5H, m), 7.39 (IH, d, J 2.3), 7.32
(IH, d, J 9.7), 7.77 (IH, dd, J 9.2, 2.6), 7.14 (IH,
t, J 8.8), 6.37 (IH, J 5.3), 3.96 (3H, s), 3.90 (IH,
m), 3.76 (2H, d, J 6.0), 3.62 (3H, s), 1.94 (IH, d, J
4.3), 1.04 (3H, d, J 6.2). Example 94 (
)-N-(3-fluoro-4-(6-methoxyquinolin-4-yloxy)phenyl)-l-(
2-hydroxypropyl)-5-methyl-3-
oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide: MS
(ESI pos. ion) m/z: 543 (MH+). Calc'd exact mass for
C30H27FN4O5: 542. 1HNMR (SOO MHZ 5 CDCI 3) : 1.01 (d,
J-5.85 Hz, 3H), 2.72-2.79 (m, 3H), 3.55 (d, J=12.28
Hz, IH), 3.69-3.93 (m, 3H), 6.44 (d,J=4.53 Hz, IH),
7.02 (d, J=6.72 Hz, 2H), 7.04 (s, 2H), 7.27-7.40 (m,
4H), 7.56 (d, J=2.78 Hz, IH), 7.78-7.91 (m, 2H), 8.31
(d, J=5.26 Hz, IH), 10.80 (s, IH). Example 95
l-(2-aminoethyl)-N-(3-fluoro-4-((7-(methyloxy)-4-quino
linyl)oxy) phenyl)-5-methyl-3-
oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide
Step 1:
l-(2-(l,3-dioxo-l,3-dihydro-2H-isoindol-2-yl)ethyl)-N-
(3-fluoro-4-((7-
(methyloxy)-4-quinolinyl)oxy)phenyl)-5-methyl-3-oxo-2-
phenyl-2,3-dihydro-lH-pyrazole- 4-carboxamide. To a
solution of
N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-l-(2-
hydroxyethyl)-5-methyl-3-oxo-2-phenyl-2,3-dihydro-lH-p
yrazole-4-carboxamide (0.20 g, 0.38 mmol) and
phthalimide (0.1 1 g, 0.76 mmol) in 10 mL OfCH Cl2 was
added triphenyl phosphine (0.13 ml, 0.57 mmol),
followed by diethyl azodicarboxylate (0.089 ml, 0.57
mmol)via a syringe. The reaction mixture was stirred
at RT for 16 hours. The resulting solution was
concentrated in vacuo, and the residue was purified by
silica gel chromatography (EtOAc to 10% MeOH/EtOAc) to
give the title compound as a light yellow solid (0.22
g, 88% yield). MS (ESI pos. ion) m/z: 658 (MH+).
Calc'd exact mass for C37H28FN5O6: 657. IH NMR (300
MHz, MeOH) 8.53 ( 1 H, d, J=5.5 Hz), 8.28 ( 1 H, d,
J=9.0 Hz), 7.80 - 7.91 (5 H, m), 7.50 ( 1 H s), 7.48
(2 H, d, J=3.0 Hz), 7.26 - 7.36 (6 H, m), 6.49 (1 H5
dd, J =5.4, 1.0 Hz)5 4.27 (2 H, t, J=5.5 Hz), 3.97 (3
H, s), 3.74 (2 H51, J=5.5 Hz), 2.68 (3 H5 s). Step 2:
l-(2-aminoethyl)-N-(3-fluoro-4-((7-(methyloxy)-4-quino
linyl)oxy)phenyl)-5-
methyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carbox
amide. To a solution of l-(2-
(l,3-dioxoisoindolin-2-yl)ethyl)-N-(3-fluoro-4-(7-meth
oxyquinolin-4-yloxy)phenyl)-5-methyl-
3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide
(0.20 g, 0.30 mmol) in 1:1 H2O/EtOH was added
hydrazine (0.049 g, 1.5 mmol). The reaction was heated
to 5O0C for 8 hours and then cooled to RT. The
reaction mixture was then diluted with 20 mL of satd.
NaHCO3 aq. solution and 60 mL of EtOAc. The organic
phase was separated and washed with 30 mL of brine,
dried over Na2SO4 and concentrated in vacuo. The
residue was washed with 20% hexane in EtOAc to give
the title compound as a light yellow solid (0.13 g,
81% yield). MS (ESI pos. ion) m/z: 528 (MH+). Calc'd
exact mass for C29H26FN5O4: 527. IH NMR (300 MHz,
MeOH) 8.54 (1 H, d, J=5.5 Hz), 8.30 (1 H5 d, J=9.2
Hz), 7.93 - 7.97 (1 H, m), 7.54 - 7.66 (3 H5m)5 7.44 -
7.51 (2 H5 m), 7.27 - 7.38 (4 H5 m), 6.50 ( 1 H, dd,
J=5.5, 0.9 Hz)5 3.92 - 4.02 (5 H, m), 2.83 (3 H, s),
2.68 (2 H515J=6.7 Hz). Example
965-methyl-N-(5-((7-(methyloxy)-4-quinolinyl)oxy)-2-py
ridinyl)-3-oxo-2-phenyl-l-
(phenylmethyl)-2,3-dihydro-lH-pyrazole-4-carboxamide:
MS (ESI pos. ion) m/z: 558 (MH+). Calc'd exact mass
for C33H27N5O4: 557. IH NMR (300 MHz, CHLOROFORM-d)
11.40 (1 H, s), 8.80 ( 1 H, d, J=6.4 Hz), 8.49 (1 H,
d, J=9.2 Hz), 8.39 ( 1 H, d, J=9.4 Hz), 8.27 (1 H, d,
J=2.6 Hz), 7.95 (1 H, d, J=2.1 Hz), 7.41 - 7.58 (5 H,
m), 7.31 (1 H, d, J=2.3 Hz), 7.23 - 7.30 (4 H, m),
6.86 - 6.91 (1 H, m), 6.85 (1 H, s), 6.73 (1 H d,
J=6.6 Hz), 4.98 (2 H, s), 4.07 (3 H, s), 2.84 (3 H,
s). Example 97
l-benzyl-N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phen
yl)-5-methyl-3-oxo-2-phenyl-2,3-
dihydro-lH-pyrazole-4-carboxamide: MS (ESI pos. ion)
m/z: 575 (MH+). Calc'd exact mass for C34H27FN4O4:
574. IH NMR (300 MHz, CHLOROFORM-d) 11.02 (1 H, s),
8.78 (1 H, s), 8.41 (1 H, d, J =9.4 Hz), 8.03 (1 H,
dd, J=12.5, 1.8 Hz), 7.89 (1 H, s), 7.20 - 7.54 (11 H,
m), 6.80 - 6.91 (2 H, m), 6.75 (1 H, s), 4.99 (2 H,
s), 4.06 (3 H, s), 2.85 (3 H, s). Example 98
5-methyl-l-(2-(methyloxy)ethyl)-N-(5-((7-(methyloxy)-4
-quinolinyl)oxy)-2-pyridinyl)-3-
oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide: MS
(ESI pos. ion) m/z: 526 (MH+). Calc'd exact mass for
C29H27N5O5: 525. IH NMR (300 MHz, MeOH) 8.81 (1 H, d,
J=6.8 Hz), 8.46 - 8.59 (2 H, m), 8.34 (1 H, d, J=2.4
Hz), 7.84 (1 H, dd, J=9.2, 2.8 Hz), 7.43 - 7.64 (7 H,
m), 7.00 ( 1 H, d, J=6.8 Hz), 4.06 - 4.15 (5 H, m),
3.25 - 3.40 (5 H, m), 2.82 (3 H, s).16344 Example 99
N-(3-fluoro-4-((7-(methyloxy)-4-quinolinyl)oxy)phenyl)
-5-methyl-l-(2-(methyloxy)ethyl)-
3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide:
MS (ESI pos. ion) m/z: 543 (MH+). Calc'd exact mass
for C30H27FN4O5: 542. IH NMR (300 MHz, CHLOROFORM-d)
10.90 (1 H, s), 8.59 (1 H, d, J=5.3 Hz)5 8.27 ( 1 H,
d, J=9.2 Hz), 7.93 (1 H, dd, J-12.5, 2.4 Hz), 7.52 -
7.59 (1 H, m), 7.14 - 7.48 (8 H, m), 6.41 (1 H, dd,
J=5.3, 0.9 Hz), 3.94 - 4.02 (5 H, m), 3.34 (2 H, t, J
=5.0 Hz), 3.25 (3 H, s), 2.83 (3 H, s). Example 100
l-(2-hydroxyethyl)-5-methyl-N-(5-((7-(methyloxy)-4-qui
nolinyl)oxy)-2-pyridinyl)-3-oxo-2-
phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide: MS (ESI
pos. ion) m/z: 512 (MH+). Calc'd exact mass for
C28H25N5O5: 5 11. IH NMR (300 MHz, MeOH) 8.81 ( 1 H,
d, J=6.8 Hz), 8.44 - 8.58 (2 H, m), 8.33 ( 1 H, s),
7.83 ( 1 H, d, J=9.0 Hz), 7.43 - 7.64 (7 H, m), 7.00 (
1 H, d, J =6.6 Hz), 4.08 (3 H, s), 4.03 (2 H, t, J=4.4
Hz), 3.51 (2 H, t, J=4.3 Hz), 2.84 (3 H, s). Example
101
l-((2R)-2-fluoropropyl)-5-methyl-N-(5-((7-(methyloxy)-
4-quinolinyl)oxy)-2-pyridinyl)-3-
oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide: MS
(ESI pos. ion) m/z: 528 (MH+). Calc'd exact mass for
C29H26FN5O4: 527.Example 102 (
)-l-(2-(dimethylamino)propyl)-N-(3-fluoro-4-(7-methoxy
quinolin-4-yloxy)phenyl)-5-
methyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carbox
ainide: MS (ESI pos. ion) m/z: 570 (MH+). Calc'd exact
mass for C32H32FN5O4: 569. IH NMR (300 MHz, MeOH) 8.82
( 1 H, d, J=6.6 Hz), 8.53 ( 1 H, d, J=9.2 Hz), 8.01 (
1 H5 dd, J=12.8, 2.3 Hz)5 7.35 - 7.68 (9 H, m), 6.99 (
1 H, dd, J=6.8, 0.9 Hz)5 4.27 - 4.45 (2 H, m), 4.08 (3
H, s), 3.42 - 3.54 (1 H, m), 2.87 (3 H5 s), 2.67 (6 H5
s), 1.23 (3 H, d5J=6.8 Hz). Example 103
N-(3-fluoro-4-((7-(methyloxy)-4-quinolinyl)oxy)phenyl)
-5-methyl-3-oxo-2-phenyl-l-(2-(lpyrrolidinyl)
ethyl)-2,3-dihydro-lH-pyrazole-4-carboxamide: MS (ESI
pos. ion) m/z: 582 (MH+). Calc'd exact mass for
C33H32FN5O4: 581. IH NMR (300 MHz5MeOH) 8.82 ( 1 H5 d,
J=6.8 Hz), 8.55 ( 1 H, d, J=9.2 Hz)5 8.02 ( 1 H5 dd,
J=12.7 5 1.8 Hz), 7.37 - 7.68 (9 H, m), 7.00 ( 1 H5d,
J=6.6 Hz)5 4.27 - 4.38 (2 H5m), 4.09 (3 H5 s), 3.21 -
3.34 (6 H, m), 2.87 (3 H5 s), 2.01 (4H, m). Example
104 l-((2
S)-2-fluoropropyl)-5-methyl-N-(5-((7-(methyloxy)-4-qui
nolinyl)oxy)-2-pyridinyl)-3-
oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide: MS
(ESI pos. ion) m/z: 528(MH+). Calc'd exact mass for
C29H26FN5O4: 527. IH NMR (300 MHz, MeOH) 8.81 (1 H5 d,
J=6.8 Hz), 8.44 - 8.58 (2 H, m), 8.34 (1 H, d, J=2.6
Hz), 7.83 (1 H, dd, J=9.1, 2.9 Hz), 7.41 - 



7.64 (7 H, m). 7.00 (1 H, d, J=6.8 Hz), 4.09 (3H, s),
3.88 - 4.12 ( 1 H, m), 3.35 (2 H, m), 2.77 - 2.85 (3
H, m), 1.13 - 1.33 (3 H, m). Example 105
N-(3-fluoro-4-((7-(methyloxy)-4-quinolinyl)oxy)phenyl)
-l-((2 S)-2-fluoropropyl)-5-methyl-
3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide:
MS (ESI pos. ion) m/z: 545 (MH+). Calc'd exact mass
for C30H26F2N4O4: 544. Example 106
l-((2S)-2-(acetylamino)propyl)-N-(3-fluoro-4-((7-(meth
yloxy)-4-quinolinyl)oxy)phenyl)-5-
methyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carbox
amide: MS (ESI pos. ion) m/z: 584 (MH+). Calc'd exact
mass for C32H30FN5O5: 583. IH NMR (300 MHz, MeOH) 8.83
( 1 H, d, J-6.6 Hz), 8.57 ( 1 H, d, J=9.4 Hz), 8.04 (
1 H, dd, J=12.9, 1.8 Hz), 7.39 - 7.66 (9 H, m), 7.00 (
1 H, dd, J =6.8, 1.1 Hz), 4.10 (3H, s), 3.83 - 4.11 (3
H, m), 2.80 (3 H, s), 1.84 (3 H, s), 0.98 (3 H, d,
J=6.4 Hz). Example 107 l-((2
)-2-aminopropyl)-N-(3-fluoro-4-((7-(methyloxy)-4-quino
linyl)oxy)phenyl)-5-methyl-
3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide:
MS (ESI pos. ion) m/z: 542US2006/016344 (MH+). Calc'd
exact mass for C30H28FN5O4: 541. IH NMR (300 MHz,
MeOH) 8.83 ( 1 H d, J=6.8 Hz), 8.55 ( 1 H, d, J=9.2
Hz), 8.04 ( 1 H, dds J=12.8, 1.7 Hz), 7.39 - 7.69 (9
H, m), 6.99 ( 1 H, dd, J=6.6, 0.9 Hz), 4.06 - 4.31 (2
H, m), 4.09 (3H, s), 3.28 - 3.41 (1 H, m), 2.86 (3 H,
s), 1.14 (3 H, d, J=6.6 Hz). Example 108 l-((2
S)-2-azidopropyl)-N-(3-fluoro-4-((7-(methyloxy)-4-quin
olinyl)oxy)phenyl)-5-methyl-
3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide:
MS (ESI pos. ion) m/z: 568 (MH+). Calc'd exact mass
for C30H26FN7O4: 567. IH NMR (300 MHz, CHLOROFORM-d)
10.84 ( 1 H, s), 8.59 ( 1 H, d, J =5.3 Hz), 8.27 ( 1
H, d, J=9.2 Hz), 7.92 ( 1 H, dd, J=12.6, 2.4 Hz), 7.53
- 7.60 (2 H, m), 7.14 - 7.50 (7 H, m), 6.41 ( 1 H, dd,
J=5.3, 0.9 Hz), 3.96 (3 H, s), 3.56 - 3.84 (3 H, m),
2.85 (3 H, s), 1.15 (3 H, d, J-6.6 Hz). Example 109
N-(3-fluoro-4-((7-(methyloxy)-4-quinolinyl)oxy)phenyl)
-l-(2-hydroxyethyl)-5-methyl-3-
oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide: MS
(ESI pos. ion) m/z: 529 (MH+). Calc'd exact mass for
C29H25FN4O5: 528. Example 110
N-(3-fluoro-4-((7-(methyloxy)-4-quinolinyl)oxy)phenyl)
-5-methyl-3-oxo-2-phenyl-lpropyl-
2,3-dihydro-lH-pyrazole-4-carboxamide: MS (ESI pos.
ion) m/z: 527 (MH+).T/US2006/016344 Calc'd exact mass
for C30H27FN4O4: 526. IH NMR (400 MHz, CHLOROFORM-d)
10.91 (1 H, s), 8.59 ( 1 H, d, J=5.3 Hz), 8.27 (1 H,
d, J=9.0 Hz), 7.91 - 7.93 (2 H5d, J=2.0 Hz), 7.41 -
7.58 (4 H, m), 7.14 - 7.38 (4 H, m), 6.42 ( 1 H, d,
J=5.3 Hz), 3.96 (3 H, s), 3.76 (2 H, t, J=7.2 Hz),
2.80 (3 H, s), 1.45 - 1.56 (2 H, m, J=IA, 7.4, 7.4,
7.4, 7.4 Hz), 0.80 (3 H, t, J=7.4 Hz). Example 111
N-(4-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-3-fluoroph
enyl)-l-((2 )-2-hydroxypropyl)-5-
methyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carbox
amide: MS (ESI pos. ion) m/z: 573 (MH+). Calc'd exact
mass for C31H29FN4O6: 572. Example 112
N-(4-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-3-fluoroph
enyl)-l-((2S)-2-hydroxypropyl)-5-
methyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carbox
amide: MS (ESI pos. ion) m/z: 573 (MH+). Calc'd exact
mass for C3iH29FN4O6: 572. Example 113
5-methyl-N-(5-((7-(methyloxy)-4-quinolinyl)oxy)-2-pyri
dinyl)-l-(2-methylpropyl)-3-oxo-
2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide: MS
(ESI pos. ion) m/z: 524 (MH+). Calc'd exact mass for
C30H29N5O4: 523. IH NMR (400 MHz, CHLOROFORM-d) 11.28
( 1 H,T/US2006/016344 s), 8.60 (1 H5 d, J=5.3 Hz),
8.37 ( 1 H, d, J=8.8 Hz), 8.24 (1 H5d, J=6.1 Hz)5 8.23
(1 H5 s), 7.41 - 7.56 (5 H5m)57.35 (2 H5d, J=8.0 Hz),
7.23 (1 H5 dd, J=9.2, 2.3 Hz)5 6.43 ( 1 H, d, J=5.3
Hz), 3.97 (3 H5 s)5 3.64 (2 H5 d, J=7.4 Hz)5 2.81 (3
H5 s),1.84 (1 H5 dt, J=13.8, 6.9 Hz)5 0.77 (6 H, d,
=6.7 Hz). Example 114
5-methyl-N-(5-((7-(methyloxy)-4-quinolinyl)oxy)-2-pyri
dinyl)-3-oxo-2-phenyl-l-propyl-
2,3-dihydro-lH-pyrazole-4-carboxamide: MS (ESI pos.
ion) m/z: 510 (MH+). Calc'd exact mass for C29H27N5O4:
509. IH NMR (400 MHz5 CHLOROFORM-d) 11.29 ( 1 H, s),
8.61 ( 1 H5 d, J=5.5 Hz)5 8.38 (1 H, d, J=9.0 Hz),
8.22 - 8.27 (2 H5m), 7.32 - 7.57 (7 H, m), 7.22 - 7.30
( 1 H5m), 6.46 (1 H, d, J=5.5 Hz), 3.98 (3 H, s), 3.76
(2 H5 1, J=7.2 Hz)52.79 - 2.83 (3 H5m), 1.42 - 1.56 (2
H, m, J =7.4, 7.4, 7.4, 7.4 Hz)5 0.70 - 0.86 (3 H5 1,
J=7.4 Hz).Example 115
N-(3-fluoro-4-((7-(methyloxy)-4-quinolinyl)oxy)phenyl)
-5-methyl-3-oxo-l-(2-oxopropyI)-
2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide: MS
(ESI pos. ion) m/z: 541 (MH+). Calc'd exact mass for
C30H25FN4O5: 540. IH NMR (300 MHz, CHLOROFORM-d) 10.86
( 1 H, s), 8.60 ( 1 H, d, J =5.3 Hz), 8.28 ( 1 H, d,
J=9.2 Hz), 7.92 ( 1 H, dd, J=12.5, 2.4 Hz), 7.41 -
7.59 (4 H, m), 7.14 - 7.33 (4 H, m), 6.42 (1 H, dd,
J=5.3, 0.9 Hz), 4.52 (2 H, s), 3.97 (3 H, s), 2.63 -
2.72 (3 H, s), 2.04 - 2.10 (3 H, s) Example 116
l-(2,3-dihydroxy-2-methylpropyl)-N-(3-fluoro-4-((7-(me
thyloxy)-4-quinolinyl)oxy)
phenyl)-5-methyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazol
e-4-carboxamide: MS (ESI pos. ion) m/z: 573 (MH+).
Calc'd exact mass for C3 1H29FN4O6: 572. IH NMR (400
MHz, CHLOROFORM-d) 10.85 ( 1 H, s), 8.56 ( 1 H, d,
J=5.3 Hz), 8.27 ( 1 H, d, J=9.2 Hz), 7.90 ( 1 H, dd,
J=12.5, 1.6 Hz), 7.54 (2 H, t, J=7.7 Hz), 7.38 - 7.47
(2 H, m), 7.14 - 7.32 (5 H, m), 6.42 ( 1 H, d J=5.3
Hz), 4.09 - 4.19 ( 1 H, m), 3.96 (3 H, s), 3.86 ( 1 H,
d, J=15.7 Hz), 3.34 (2 H, s), 2.89 (3 H, s), 1.07 (3
H, s). Example 11716344
N-(3-fluoro-4-((7-(methyloxy)-4-quinolinyl)oxy)phenyl)
-l-(2-hydroxypropyl)-5-methyl-3-
oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide: MS
(ESI pos. ion) m/z: 543 (MH+). Calc'd exact mass for
C28H25FN4O5: 542. Example 118
N-(4-((6,7-bis(methyloxy)-4-quinazolinyl)oxy)-3-fluoro
phenyl)-l-(2-hydroxy-2-
methylpropyl)-5-methyl-3-oxo-2-phenyl-2,3-dihydro-lH-p
yrazole-4-carboxamide: MS (ESI pos. ion) m/z: 588
(MH+) . Calc'd exact mass for C3 1H30FN5O6: 587.
Example 119
N-(3-fluoro-4-((7-(methyloxy)-4-quinolinyl)oxy)phenyl)
-5-methyl-l-(2-methyl-2-propenl-
yl)-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxami
de: MS (ESI pos. ion) m/z: 539 (MH+). Calc'd exact
mass for C3 1H27FN4O4: 538. Example 120
N-(4-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-3-fluoroph
enyl)-l-((2S)-2-hydroxypropyl)-5-
methyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carbox
amide: MS (ESI pos. ion) m/z: 573 (MH+). Calc'd exact
mass for C3 1H29FN4O6: 572.T7US2006/016344 Example 121
N-(4-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-3-fluoroph
enyl)-5-methyl-3-oxo-l-(2-
oxopropyl)-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxam
ide: MS (ESI pos. ion) m/z: 571 (MH+). Calc'd exact
mass for C3 1H27FN4O6: 570. Example 122
N-(4-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-3-fluoroph
enyl)-l-(2,3-dihydroxy-2-
methylpropyl)-5-methyl-3-oxo-2-phenyl-2,3-dihydro-lH-p
yrazole-4-carboxamide: MS (ESI pos. ion) m/z: 603
(MH+). Calc'd exact mass for C32H3 1FN4O7: 602.
Example 123
N-(4-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-3-fluoroph
enyl)-5-methyl-l-(2-methyl-2-
propen-l-yl)-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-
carboxamide: MS (ESI pos. ion) m/z: 569 (MH+). Calc'd
exact mass for C32H29FN4O5: 568. IH NMR (400 MHz,
MeOH) 10.16 (2 H, s), 7.73 (2 H d, J=5.7 Hz), 7.24 (2
H, s), 7.21 ( 1 H, d, J=I .6 Hz), 6.94 (2 H, s), 6.80
- 6.90 (8 H, m), 6.58 - 6.71 (13 H, m), 5.86 (2 H, d,
J=5.5 Hz)54.13 - 4.19 (17 H, m), 3.65 



- 3.72 (8 H, m), 3.30 (15 H5d, J=1.8 Hz), 2.57 - 2.60
(6 H, m), 2.27 ( 1 H, s), 1.99 - 2.14 (13 H5 m), 0.84
(8 H5 s)Example 124
N-(5-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-2-pyridiny
l)-5-methyl-3-oxo-2-phenyl-lpropyl-
2,3-dihydro-lH-pyrazole-4-carboxamide: MS (ESI pos.
ion) m/z: 540 (MH+). Calc'd exact mass for C3oH29FNs0
5: 539. Example 125
N-(4-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-3-fluoroph
enyl)-5-methyl-3-oxo-2-phenyl-2,3-
dihydro-lH-pyrazole-4-carboxamide: MS (ESI pos. ion)
m/z: 515 (MH+). Calc'd exact mass for C28H23FN4O5:
514. Example 126
N-(5-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-2-pyridiny
l)-5-methyl-3-oxo-2-phenyl-l-(2-
propen-l-yl)-2,3-dihydro-lH-pyrazole-4-carboxamide: MS
(ESI pos. ion) m/z: 538 (MH+). Calc'd exact mass for
C30H27N5O5: 537.Example 127
N-(4-((6,7-bis(methyloxy)-l-oxido-4-quinolinyl)oxy)-3-
fluorophenyl)-5-methyl-3-oxo-2-
phenyl-l-(2-propen-l-yl)-2,3-dihydro-lH-pyrazole-4-car
boxamide: MS (ESI pos. ion) m/z: 571 (MH+). Calc'd
exact mass for C3 1H27FN4O6: 570. IH NMR (400 MHz,
MeOH) 8.36 ( 1 H, d, J=I.QHz), 7.90 - 7.97 (2 H, m),
7.68 ( 1 H, s), 7.53 - 7.62 (3 H, m), 7.42 (2 H, d,
J=7.2 Hz), 7.30 - 7.37 (2 H, m), 6.59 ( 1 H, d, J=6.8
Hz), 5.69 ( 1 H, dd, J =I 1.2, 5.9 Hz), 5.21 ( 1 H, d,
J =10.4 Hz), 4.93 ( 1 H, d, J=YIl Hz), 4.48 (2 H, d,
J=4.9 Hz), 4.01 - 4.1 1 (6 H, m), 2.77 (3 H, s).
Example 128
N-(4-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-3-fluoroph
enyl)-5-methyl-3-oxo-2-phenyl-l-
(phenylmethyl)-2,3-dihydro-lH-pyrazole-4-carboxamide:
MS (ESI pos. ion) m/z: 605 (MH+). Calc'd exact mass
for C35H29FN4O5: 604. Example 129
4-(6,7-Dimethoxyquinolin-4-yloxy)-3-fluoro-N-(5-oxo-l-
phenyl-2,5-dihydro-lH-pyrazol- 3-yl)benzamide: Calc'd
for C27H2 1FN4O5: 500; MS (ESI pos. ion) m/z: 501
(MH+)US2006/016344 1HNMR (DMSO-d 6, 400 MHz): 8.54
(IH, d, J 5.2), 7.88 (IH, dd, J 11.6, 1.6), 7.71 (IH,
d, J 8.4), 7.59-7.54 (3H, m), 7.48 - 7.37 (4H, m),
7.13 (IH, t, J 7.3), 6.56 (IH, d, J5.1), 3.96 (6H, s).
Example 130
4-(6,7-Dimethoxyquinolin-4-yloxy)-N-((l,2-dimethyl-5-o
xo-3-phenyl-2,5-dihydro-lHpyrazol-
4-yl)methyl)-3-fluorobenzamide: CaIc' d for
C30H27FN4O5: 542; MS (ESI pos. ion) m/z: 543 (MH+)
1HNMR (CDCl3, 400 MHz): 8.51 (2H, m), 7.81 (IH, dd, J
1.8, 10.8), 7.71 (IH, d, J 8.3), 7.57- 7.48 (5H, m),
7.44 (IH, s), 7.28 (IH, t, J 8.0), 6.42 (IH, d, J5.3),
4.46 (d, 2H, d, J 4.9), 4.06 (6H, s), 3.48 (3H, s),
3.14 (3H, s). Example 131
4-(6,7-Dimethoxyquinolin-4-yloxy)-N-(2,3-dimethyl-5-ox
o-l-phenyl-2,5-dihydro-lHpyrazol-
4-yl)-3-fluorobenzamide: Calc'd for C29H25FN4O5: 528;
MS (ESI pos. ion) m/z: 529 (MH+). 1HNMR (CDCl3, 400
MHz): 9.20 (IH, b), 8.56 (IH, d, J5.3), 7.86 (IH, J ),
7.76 (IH, d, J) 7.57 (IH, s), 7.50-7.44 (3H, m), 7.40
(2H, d, J 7.4), 7.34 (IH, t, J7.2), 7.28 (IH, m), 6.56
(IH, d, J 4.9), 4.07 (3H, s), 4.06 (3H, s), 3.12 (3H,
s), 2.30 (3H, s). Example
1324-(6,7-Dimethoxyquinolin-4-yloxy)-N-((2,3-dimethyl-
5-oxo-l-phenyl-2,5-dihydro-lHpyrazol-
4-yl)methyl)-3-fluorobenzamide: Calc'd for
C30H27FN4O5: 542; MS (ESI pos. ion) m/z: 543 (MH+).
1HNMR (CDCl3, 400 MHz): 8.49 (IH, d, J 5.3), 8.12 (IH,
t, NH), 7.80 (IH, dd, J 1.7, 10.6), 7.67 (IH, d), 7.54
(IH, s), 7.48 (2H, t, J 8.0), 7.43 (IH, s), 7.38 (2H,
d J 7.6), 7.33 (IH, t, J 7.3), 7.25 (IH, m), 6.40 (IH,
d, 5.3), 4.44 (2H, d, J 5.1), 4.05 (6H, s), 3.11 (3H,
s), 2.38 (3H, s). Example 133
l-Benzyl-N-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-yl)
-2-oxo-l,2-dihydropyrazolo[l,5-
a]pyridine-3-carboxamide: A mixture of HATU (760 mg,
2.0 mmol), crude l-benzyl-2-oxol,
2-dihydropyrazolo[l,5-a]pyridine-3-carboxylic acid
(268 mg, 1.0 mmol), 5-(7-
methoxyquinolin-4-yloxy)pyridin-2-amine (220 mg, 1.0
mmol), and triethylamine (2000 ml, 14 mmol) in DMF (3
mL) plus CHCL3 (3 mL) was stirred at 6O0C for 4 days.
Then, the mixture was diluted with EtOAc (10 mL) and
H2O (5 mL). The organic layer was washed with NaOH (1
N), H2O, NaHCO 3, and dried over Na2SO . The organic
residue was purified on silica and further purified by
trituration with EtOAc in ether (5%), resulting a
light green powder. Calc'd for C30H23N5O4: 517; MS
(ESI pos. ion) m/z: 518 1HNMR (CDCl3, 400 MHz): 10.96
(IH, s), 8.62 (IH, d, J 5.3), 8.48 (IH, d, J 9.0),
8.29-8.25 (2H, m), 7.73 (IH, d, J6.8), 7.55-7.53 (IH,
dd, J2.7, 9.0), 7.48-7.43 (2H, m), 7.40-7.34 (3H, m),
7.29-7.23 (3H, m), 6.74 (IH, t, J7.1), 6.46 (IH, d
J5.3), 5.48 (2 H, s), 3.98 (3H, s). Example 134
4-((5-(6,7-Dimethoxyquinolin-4-yloxy)pyridin-2-ylamino
)methyl)-l,5-dimethyl-2-phenyl- 1,2-dihy dropyr
azol-3-one Calc'd for C28H27N5O4: 497; MS (ESI pos.
ion) m/z: 498. 1HNMR (400 MHz, CDCl3): 8.48 (IH, d, J
5.1), 8.06 (IH, s), 7.57 (IH, s), 7.47 (2H, t, J 7.2),
7.42 (3H, m), 7.33-7.22 (2H, m),6.56 (IH 3 d, J 9.0),
6.43 (IH, d, J 5.3), 5.56 (IH, s, NH), 4.36 (2H d, J
5.5, NCH2), 4.06 (6H, d), 3.08 (3H. s), 2.36 (3H, s).
Example 135Step 1: Thiophen-3-amine. A 200-mL flask
equipped with a reflux condenser and a magnetic
stirbar was charged with methyl
3-aminothiophene-2-carboxylate (20.00 g, 127.2 mmol)
and suspended in 2 N NaOH (140 mL, 2 equiv), then was
heated to reflux for 4 h. The flask was removed from
the oil bath and immersed in an ice/water bath and
neutralized to pH 5 by the addition of cone. HCl
(about 20 mL). The mixture was extracted with EtOAc
(2x100 mL), and the combined organic extracts were
washed with sat'd brine (100 mL) then dried over
Na2SO4. The organic layer was dried, filtered and
concentrated to a brown oil. The oil was dried under
vacuum and dissolved in 1-propanol (60 mL, 5 vol), and
treated with oxalic acid ( 11.1 g, 1.0 equiv). The
resulting slurry was stirred at 40 deg C (oil bath)
for 45 min, then the precipitate was isolated by
vacuum filtration and washed with cold 1-propanol. The
light brown solid (6.9 g, 30% y) was dried under
vacuum. The product was isolated as the likely oxalate
salt (30% yield). The product was used as is in the
next step. Step 2:
2,2-dimethyl-5-((thiophen-3-ylamino)methylene)-l,3-dio
xane-4,6-dione. A 200- mL, rb flask equipped with a
magnetic stirbar and a reflux condenser was charged
with 3- aminothiophene oxalate (6.9 g, 36 mmol) and
triethoxymethane (61 ml, 365 mmol) under N2. After
stirring for 15 min,
2,2-dimethyl-l,3-dioxane-4,6-dione (5.3 g, 36 mmol)
was added in one portion to the light brown slurry,
and the mixture was heated to 85 deg C in an oil bath
overnight. The next day, a dark precipitate had formed
and the mixture was cooled to ambient temp. The
mixture was then cooled in an ice bath and the mixture
was vacuum filtered through paper. The brown-red
solids were washed with MTBE, air dried, then dried
under vacuum to yield
2,2-dimethyl-5-((thiophen-3-ylamino)methylene)-l,3-dio
xane-4,6-dione (6.73 g, 73% yield). Step 3:
thieno[3,2-b]pyridin-7-ol. A 200-mL rb flask was
charged with 2,2-dimethyl-5-
((thiophen-3-ylamino)methylene)-l,3-dioxane-4,6-dione
(6.73 g, 26.6 mmol) and diphenyl ether (25 mL) and
heated to about 200 deg C for about 30-45 min and the
mixture was allowed to cool to rt overnight. The
mixture was scraped down with a spatula and diluted
with MTBE." PCT/US2006/016344 The mixture was filtered
through paper and washed with MTBE. The brown solid
was air dried to yield thieno[3,2-b]pyridin-7-ol. Step
4: 7-chlorothieno[3,2-b]pyridine. A 2-L, 3-neck, rb
flask equipped with a mechanical overhead stirrer, a
250-mL addition funnel, and a thermocouple w/N2-inlet
adapter was charged with thieno[3,2-b]pyridin-7-ol
(144 g, 952 mmol), chloroform (700 mL) and anhydrous
N,N-dimethylformamide (100 ml, 1297 mmol). The
heterogeneous mixture was cooled in an ice bath with
stirring, then oxalyl dichloride (166 ml, 1905 mmol)
was added dropwise via the addition funnel. Towards
the end of the addition, the exotherm had diminished
so the remaining reagent was added more quickly, which
resulted in rapid offgassing and the eruption of a
portion of the contents out of the vessel. Upon
complete 



addition, the mixture was allowed to stir out for 2 h,
at which point LC-MS analysis indicated only about 10%
conversion to the desired product (71 556-1 3-A). The
ice bath was removed, and the mixture was heated to
reflux with a mantle. The heterogeneous mixture
quickly turned homogeneous upon reaching temperature,
and LC-MS indicated complete conversion after 1 h
@reflux (71556-13-B). After standing at ambient temp
over the weekend, an orange solid had formed from the
dark brown supernate. The mixture was cooled in an ice
bath, then diluted with MTBE (800 mL), resulting in
the exothermic precipitation of copious amounts of a
dense, mustard-brown solid. The solid was isolated by
vacuum filtration and washed with MTBE until the
filtrate was colorless to yield the solid and a
cloudy, bright orange filtrate. The solid product was
then carefully partitioned between DCM (1 L) and sat'd
aq. NaHCO3 ( 1 L). The phases were mixed and the light
brown aqueous layer was back extracted with DCM (500
mL). The combined organic layers were washed with
sat'd brine, then dried over anhydrous Na2SO4. MTBE
(500 mL) was added, then concentrated by about 200 mL,
then hexane (500 mL) was added to form a dark brown
precipitate. The mixture was further concentrated by
100 mL, then cooled in an ice bath. The mixture was
then filtered and washed with hexane/MTBE (200 mL).
The filtrate was then concentrated to dryness to yield
the title compound as a light brown oil that
crystallized to a dark rust colored, oily solid (97.7
g, 60.5% yield).Step 5: lithium
7-chlorothieno[3,2-b]pyridine-2-carboxylate. A
solution of 7- chlorothieno[352-b]ryridine (40 g,
0.236 mol) in THF (400 niL) was cooled to -78 deg C,
dropwise added butyl lithium (1.5 M in hexanes, 103.8
mL, 0.259 mol). After stirring for 1 h, the mixture
was quenched with CO fgas with the formation of
precipitate. The mixture was allowed to warm to rt ,
diluted with Et20 and filtered slowly. The filter cake
was washed with ether and dried under vacuum. The
crude mixture was dissolved in methanol and stirred
with activated carbon and filtered through a pad of
celite and the volume concentrated. The solution was
triturated with ether and the solid collected and
further triturated with isopropanol to provide the
title compound: MS (ESI pos. ion) m/z: 214 (its
corresponding acid form). Calc'd exact mass for C3
1H27FN6O5S: 214. Step 6:
(lZ)-N'-(((7-chlorothieno[3,2-b]pyridin-2-yl)carbonyl)
oxy)ethanimidamide. A 100 mL round bottom flask was
charged with lithium 7-chlorothieno[3 ,2-b]pyridine-2-
carboxylate (0.500 g, 2.28 mmol), methylene chloride
(15 ml), and 6 drops of DMF. Oxalyl chloride (0.248
ml, 2.85 mmol) was added dropwise, and the reaction
mixture was stirred at room temperature for 3 hours
then concentrated in vacuo to yield
7-chlorothieno[3,2- b]pyridine-2-carbonyl chloride as
a brown solid. This material was suspended in
chloroform (5 mL). N'-hydroxyacetamidine (0.186 g,
2.50 mmol), triethylamine (0.347 ml, 2.50 mmol), and
chloroform (15 mL) were stirred together in a 50 mL
flask to form a slurry, which was slowly added to the
7-chlorothieno[3,2-b]pyridine-2-carbonyl chloride
suspension, then stirred for 1.5 hours at room
temperature. The reaction mixture was diluted with
chloroform (50 mL) and washed with water (50 mL), sat.
aq. NaHCO3 (50 mL) and brine (50 mL). The organic
layer was dried with MgSO4, filtered, and concentrated
in vacuo. The resulting brown solid was triturated
with toluene, and the precipitate collected to obtain
the title compound (0.282 g, 46% yield) as a tan
solid.Step 7:
7-chloro-2-(3-methyl-l,2,4-oxadiazol-5-yl)thieno[3,2-b
]pyridine. A 50 niL round bottom flask with a reflux
condenser was charged with
(lZ)-N'-(((7-chlorothieno[3,2-
b]pyridin-2-yl)carbonyl)oxy)ethanimidamide (0.282 g,
1.04 mmol) and toluene (10 ml) and heated to 110 C and
stirred for 18 hours. LC/MS analysis indicated a
mixture of the product and
7-chlorothieno[3,2-b]pyridine-2-carboxylic acid. The
reaction was diluted with chloroform (30 niL) and
washed with water (30 mL), sat. aq. NaHCO3 (30 niL),
and brine (30 mL). The organic layer was dried with
MgSO4, filtered, and concentrated in vacuo to yield 7-
chloro-2-(3-methyl-l,2,4-oxadiazol-5-yl)thieno[3,2-b]p
yridine (0.1128 g, 43% yield) as a light yellow solid,
which was used without further purification. Step 8:
3-fluoro-4-(2-(3-methyl-l,2,4-oxadiazol-5-yl)thieno[3,
2-b]pyridin-7- yloxy)benzenamine. A 15 mL sealed tube
was charged with 7-chloro-2-(3 -methyl- 1,2,4-
oxadiazol-5-yl)thieno[3,2-b]pyridine (0.113 g, 0.449
mmol), 4-amino-2-fluorophenol (0.071 g, 0.56 mmol),
cesium carbonate (0.512 g, 1.57 mmol), and DMF (2.00
ml) and sealed. The reaction mixture was stirred at 90
0C for 18 hours, allowed to cool to room temperature,
then diluted with chloroform (50 mL) and washed with
water (50 mL), sat. aq. NaHCO3 (50 mL), and brine (50
mL). The organic layer was dried with MgSO4, filtered,
and concentrated in vacuo to yield a black solid. The
product was purified by silica gel chromatography
eluting with 3% methanol in methylene chloride to
yield 3-fluoro-4-(2-(3-methyl-l,2,4-oxadiazol-5-
yl)thieno[3,2-b]pyridin-7-yloxy)benzenamine (0.074 g,
48% yield) as a yellow solid. Step 9:
N-(3-fluoro-4-(2-(3-methyl-l,2,4-oxadiazol-5-yl)thieno
[3,2-b]pyridin-7-
yloxy)phenyl)-l-(2-hydroxy-2-methylpropyl)-5-methyl-3-
oxo-2-phenyl-2,3-dihydro-lHpyrazole- 4-carboxamide. A
16 mm sealed tube was charged with
3-fluoro-4-(2-(3-methyll,
2,4-oxadiazol-5-yl)thieno[3,2-b]pyridin-7-yloxy)benzen
amine (0.0740 g, 0.22 mmol), l-(2-
hydroxy-2-methylpropyl)-5-methyl-3 -oxo-2-phenyl-2,3
-dihydro-1H-pyrazole-4-carboxylic acid (0.094 g, 0.32
mmol), EDC (0.062 g, 0.32 mmol), HOBT (0.033 g, 0.22
mmol), Hunig's2006/016344 Base (0.13 ml, 0.76 mmol),
and DMF (1.00 ml), sealed, and stirred at room
temperature for 18 hours. LC/MS analysis indicated the
presence of remaining 3-fluoro-4-(2-(3 -methyl- 1,2,4-
oxadiazol-5-yl)thieno[3,2-b]pyridin-7-yloxy)benzenamin
e, so additional l-(2-hydroxy-2-
methylpropyl)-5-methyl-3-oxo-2-phenyl-2
53-dihydro-lH-pyrazole-4-carboxylic acid (0.031 g, 0.1
1 mmol) was added and the reaction mixture was stirred
at 50 C for 8 hours. The flask was allowed to cool to
room temperature, the mixture was diluted with
chloroform (25 mL), then washed with water (25 mL),
sat. aq. NaHCO3 (25 mL), and brine (25 mL). The
organic layer was dried with MgSO4, filtered, and
concentrated in vacuo to yield a tan oil. The product
was purified by silica gel chromatography eluting with
3% methanol in methylene chloride. The isolated yellow
solid was triturated with EtOAc to yield N-(3
-fluoro-4-(2-(3 -methyl-1,2,4-
oxadiazol-5-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-l-
(2-hydroxy-2-methylpropyl)-5-methyl-
3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide
(0.035 g, 26% yield). MS (ESI pos. ion) m/z: 615
(MH+). Calc'd exact mass for C8H4C1NO2S: 614. 1H NMR
(400 MHz, DMSO-J 6) 11.00 (s, 1 H), 8.68 (d, J=5.31
Hz, 1 H), 8.49 (s, 1 H), 7.96 - 8.04 (m, 1 H), 7.43 -
7.60 (m, 4 H), 7.35 (d, J=8.21 Hz, 3 H), 6.89 (d,
J=5.31 Hz, 1 H), 4.84 (s, 1 H), 3.87 (s, 2 H), 2.80
(s, 3 H), 2.46 (s, 3 H), 0.96 (s, 6 H). Example 136
N-(3-fluoro-4-((2-(l-methyl-lH-imidazol-5-yl)thieno[3,
2-b]pyridin-7-yl)oxy)phenyl)-l-(2-
hydroxy-2-methylpropyl)-5-methyl-3-oxo-2-phenyI-2,3-di
hydro-lH-pyrazoIe-4- carboxamide: MS (ESI pos. ion)
m/z: 613 (MH+) . Calc'd exact mass for C32H29FN6O4S :
612. 1H NMR (400 MHz, DMSO-J 6) 10.97 (s, 1 H), 8.52
(d, J=5.43 Hz, 1 H), 7.99 (dd, J=13.14, 2.15 Hz, 1 H),
7.87 (s, 1 H), 7.78 (s, 1 H), 7.56 (t, J=7.71 Hz, 2
H), 7.40 - 7.50 (m, 3 H), 7.35 (d, J=7.83 Hz, 3 H),
6.65 (d, J=5.43 Hz, 1 H), 4.85 (s, 1 H), 3.90 (s, 3
H), 3.82 - 3.88 (m, 2 H), 2.79 (s, 3 H), 0.96 (s, 6
H).6 016344 Example 137
N-(3-fluoro-4-((2-(l-methyl-lH-imidazol-5-yl)thieno[3,
2-b]pyridin-7-yl)oxy)phenyl)-l-
((2R)-2-hydroxypropyl)-5-methyl-3-oxo-2-phenyl-2,3-dih
ydro-lH-pyrazole-4- carboxamide: MS (ESI pos. ion)
m/z: 599 (MH+) . Calc'd exact mass for C3 1H27FN6O4S:
598. Example 138
N-(3-fluoro-4-(7H-pyrrolo[2,3-d]pyrimidin-4-yloxy)phen
yl)-l-(2-hydroxy-2-
methylpropyl)-5-methyl-3-oxo-2-phenyl-2,3-dihydro-lH-p
yrazole-4-carboxamide: MS (ESI pos. ion) m/z: 517
(MH+) . Calc'd exact mass for C27H25FN6O4: 516. 1H NMR
(400 MHz, DMSO-J 6) 12.27 (s, 1 H), 10.91 (s, 1 H),
8.30 (s, 1 H), 7.88 (dd, J=12.88, 2.27 Hz, 1 H), 7.56
(t, J=7.77 Hz, 2 H), 7.50 (d, J-3.41 Hz, 1 H), 7.46
(t, 1 H), 7.32 - 7.39 (m, 3 H), 7.24 - 7.31 (m, 1 H),
6.58 (d, J=3.41 Hz, 1 H), 4.83 (s, 1 H), 3.86 (s, 2
H), 2.80 (s, 3 H), 0.96 (s, 6 H). Example 139
N-(3-fluoro-4-(lH-pyrrolo[2,3-b]pyridin-4-yloxy)phenyl
)-l-(2-hydroxy-2-methylpropyl)-
5-methyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carb
oxamide: MS (ESI pos. ion) m/z: 516 (MH+) . Calc'd
exact mass for C28H26FN5O4 : 515. 1H NMR (400 MHz,
DMSO-J 6) 11.77 (s, 1 H), 10.92 (s, 1 H), 8.07 (d,
J=5.43 Hz, 1 H), 7.88 - 7.97 (m, 1 H), 7.56 (t,
J=7.772006/016344 



Hz, 2 H)57.24 - 7.41 (m, 6 H), 6.37 (d, J=5.43 Hz, 1
H), 6.24 (s, 1 H), 4.84 (s, 1 H), 3.86 (s, 2 H), 2.79
(s, 3 H), 0.96 (s, 6 H). Example 140 Methyl
(6-((4-(((l-(2-hydroxy-2-methylpropyl)-5-methyl-3-oxo-
2-phenyl-2,3-dihydro-lHpyrazol-
4-yl)carbonyl)amino)phenyl)oxy)-lH-benzimidazol-2-yl)c
arbamate MS (ESI pos. ion) m/z: 571 (MH+) . CaIc' d
exact mass for C30H30N6O6 : 570. 1H NMR (400 MHz,
DMSO-J 6) 10.66 (s, 1 H), 7.51 - 7.61 (m, 4 H), 7.40 -
7.48 (m, 1 H), 7.29 - 7.39 (m, 3 H), 7.01 (d, J=I. 89
Hz, 1 H), 6.88 - 6.95 (m, 2 H), 6.79 (dd, J=8.53, 2.34
Hz, 1 H), 4.80 (s, 1 H), 3.84 (s, 2 H), 3.74 (s, 3 H),
2.78 (s, 3 H), 0.95 (s, 6 H). Example 141
N-(4-(2-(azetidine-l-carbonyl)thieno[3,2-b]pyridin-7-y
loxy)-3-fluorophenyl)-5-methyl-3-
oxo-2-phenyl-l-propyl-2,3-dihydro-lH-pyrazole-4-carbox
amide
Azetidin-l-yl(7-chlorothieno[3,2-b]pyridin-2-yl)methan
one A 50 mL round bottom flask was charged with
lithium 7-chlorothieno[3,2-b]pyridine-2- carboxylate
(0.500 g, 2.28 mmol), methylene chloride (15 ml), and
12 drops of DMF. Oxalyl chloride (0.298 ml, 3.42 mmol)
was added dropwise, and the mixture was stirred at
room temperature for 3 hours and concentrated to yield
a tan solid. This was redissolved in methylene
chloride (15 ml). Azetidine hydrochloride (0.426 g,
4.55 mmol) was added in one portion and Hunig's Base
(1.59 ml, 9.1 1 mmol) was added dropwise. This mixture
was stirred at room temperature overnight, then
diluted with methylene chloride (15 mL) and washed
with006/016344 water (25 mL), sat. NaHCO 3 (25 mL),
and brine (25 mL). The organic layer was dried with
MgSO4, filtered, and concentrated in vacuo to yield
azetidin-l-yl(7-chlorothieno[3,2-b]pyridin-
2-yl)methanone (0.58 g, 100% yield) as a tan solid.
N-(4-(2-(azetidine-l-carbonyl)thieno[3,2-b]pyridin-7-y
loxy)-3-fluorophenyl)-5-methyl-3-
oxo-2-phenyl-l-propyl-2,3-dihydro-lH-pyrazole-4-carbox
amide: MS (ESI pos. ion) m/z: 586 (MH+). Calc'd exact
mass for C31H28FN5O4S: 585. 1H NMR (400 MHz, DMSO-J 6)
10.96 (s, 1 H), 8.60 (d, =5.56 Hz, 1 H), 7.98 (d,
J=14.53 Hz, 1 H), 7.91 (s, 1 H), 7.60 (t, J =7.52 Hz,
2 H), 7.42 - 7.55 (m, 4 H), 7.35 (d, J =9.22 Hz, 1 H),
6.77 (d, J-5.18 Hz, 1 H), 4.63 (t, J-7.20 Hz, 2 H),
4.12 (t, J=7.64 Hz, 2 H), 3.83 (t, J=7.33 Hz, 2 H),
2.75 (s, 3 H), 2.31 - 2.40 (m, 2 H), 1.35 - 1.45 (m, 2
H), 0.69 (t, J=I.39 Hz, 3 H) Example 142
7-(2-fluoro-4-(l-(2-hydroxy-2-methylpropyl)-5-methyl-3
-oxo-2-phenyl-2,3-dihydro-lHpyrazole-
4-carboxamido)phenoxy)-N-methylthieno[3,2-b]pyridine-2
-carboxamide: MS (ESI pos. ion) m/z: 590 (MH+). Calc'd
exact mass for C30H28FN5O5S: 589. 1H NMR (400 MHz,
DMSO-J 6) 10.99 (s, 1 H), 8.95 (d, J=4.80 Hz, 1 H),
8.58 (d, J=5.43 Hz, 1 H), 8.21 (s, 1 H), 7.99 (dd,
J=13.14, 2.27 Hz, 1 H), 7.57 (t, J=7.83 Hz, 2 H), 7.44
- 7.51 (m, 2 H), 7.36 (d, J=7.58 Hz, 3 H), 6.76 (d,
J=5.31 Hz, 1 H), 4.86 (s, 1 H), 3.87 (s, 2 H), 2.85
(d, J=4.67 Hz, 3 H), 2.80 (s, 3 H), 0.97 (s, 6
H).Example 143
N-(3-fluoro-4-(2-(l-methylpiperazine-4-carbonyl)thieno
[3,2-b]pyridin-7-yloxy)phenyl)-l-
(2-hydroxy-2-methylpropyl)-5-methyl-3-oxo-2-phenyl-2,3
-dihydro-lH-pyrazole-4- carboxamide: MS (ESI pos. ion)
m/z: 659 (MH+). Calc'd exact mass for C34H35FN6O5S:
658. 1H NMR (400 MHz5DMSO-J 6) 10.98 (s, 1 H), 8.59
(d, J=5.30 Hz, 1 H), 7.98 (dd, J=13.07, 2.21 Hz, 1 H),
7.84 (s, 1 H), 7.56 (t, J=7.71 Hz, 2 H), 7.42 - 7.51
(m, 2 H), 7.35 (d, J =7.45 Hz, 3 H), 6.76 (d, J=5.43
Hz, 1 H), 4.84 (s, 1 H), 3.86 (s, 2 H), 3.67 (bs, 4
H), 2.79 (s, 3 H), 2.37 (bs, 4 H), 2.21 (s, 3 H), 0.96
(s, 6 H) Example 144
N-(2-(dimethylamino)ethyl)-7-(2-fluoro-4-(l-(2-hydroxy
-2-methylpropyl)-5-methyl-3-oxo-
2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamido)phenoxy
)thieno[3,2-b]pyridine-2- carboxamide: MS (ESI pos.
ion) m/z: 647 (MH+). Calc'd exact mass for
C33H35FN6O5S: 646. Example 145
N-(4-(2-(3-(dimethylamino)pyrrolidine-l-carbonyl)thien
o[3,2-b]pyridin-7-yloxy)-3-
fluorophenyl)-l-(2-hydroxy-2-methylpropyl)-5-methyl-3-
oxo-2-phenyl-2,3-dihydro-lHT/US2006/016344
pyrazole-4-carboxamide: MS (ESI pos. ion) m/z: 673
(MH+). Calc'd exact mass for C35H37FN6O5S: 672.
Example 146
7-(2-fluoro-4-(l-(2-hydroxy-2-methylpropyl)-5-methyl-3
-oxo-2-phenyl-2,3-dihydro-lHpyrazole-
4-carboxamido)phenoxy)-N,N-dimethylthieno[3,2-b]pyridi
ne-2-carboxamide: MS (ESI pos. ion) m/z: 604 (MH+).
Calc'd exact mass for C3 1H30FN5O5S: 603. 1H NMR (400
MHz, DMSO-J 6) 10.98 (s, 1 H), 8.58 (d, J =5.43 Hz, 1
H), 7.98 (dd, J =13.07, 1.96 Hz, 1 H), 7.94 (s, 1 H),
7.56 (t, J=7.71 Hz, 2 H), 7.43 - 7.51 (m, 2 H), 7.35
(d, J=8.08 Hz, 3 H), 6.76 (d, J=5.43 Hz, 1 H), 4.85
(s, 1 H), 3.86 (s, 2 H), 3.23 - 3.30 (m, 3 H), 3.06
(s, 3 H), 2.79 (s, 3 H), 0.96 (s, 6 H). Example 147
7-(2-fluoro-4-(l-(2-hydroxy-2-methylpropyl)-5-methyl-3
-oxo-2-phenyl-2,3-dihydro-lHpyrazole-
4-carboxamido)phenoxy)thieno[3,2-b]pyridine-2-carboxam
ide: MS (ESI pos. ion) m/z: 576 (MH+). Calc'd exact
mass for C29H26FN5O5S: 575. 1H NMR (400 MHz, DMSO-J 6)
10.98 (s, 1 H), 8.58 (d, J=5.30 Hz, 1 H), 8.42 (s,
1H)5 8.26 (s, 1 H), 7.95 - 8.01 (m, 1 H), 7.86 (s, 1
H), 7.56 (t, J=7.64 Hz, 2 H), 7.43 - 7.51 (m, 2 H),
7.35 (d, J=7.83 Hz, 3 H), 6.75 (d, J=5.43 Hz, 1 H),
5.76 (s, 1 H), 3.86 (s, 2 H), 2.79 (s, 3 H), 0.96 (s,
6 H). Example 1486 016344
N-(2-(dimethylamino)ethyl)-7-(2-fluoro-4-(l-(2-hydroxy
-2-methylpropyl)-5-methyl-3-oxo-
2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamido)phenoxy
)-N-methylthieno[3,2- b]pyridine-2-carboxamide: MS
(ESI pos. ion) m/z: 661 (MH+). Calc'd exact mass for
C34H37FN6O5S: 660. Example 149
7-(2-fluoro-4-(l-(2-hydroxy-2-methylpropyl)-5-methyl-3
-oxo-2-phenyl-2,3-dihydro-lHpyrazole-
4-carboxamido)phenoxy)-N-(2-methoxyethyl)thieno[3,2-b]
pyridine-2- carboxamide: MS (ESI pos. ion) m/z: 634
(MH+). Calc'd exact mass for C32H32FN5O6S: 633.
Example 150
N-(4-(2-(azetidine-l-carbonyl)thieno[3,2-b]pyridin-7-y
loxy)-3-fluorophenyl)-l-(2-
hydroxy-2-methylpropyl)-5-methyl-3-oxo-2-phenyl-2,3-di
hydro-lH-pyrazole-4- carboxamide: MS (ESI pos. ion)
m/z: 616 (MH+). Calc'd exact mass for C32H30FN5O5S:
615. Example 151
N-cyclopropyl-7-(2-fluoro-4-(l-(2-hydroxy-2-methylprop
yl)-5-methyl-3-oxo-2-phenyl-2,3-
dihydro-lH-pyrazole-4-carboxamido)phenoxy)thieno[3,2-b
]pyridine-2-carboxamide: MS (ESI pos. ion) m/z: 616
(MH+). Calc'd exact mass for C32H30FN5O5S: 615. IH NMR
(400 MHz, DMSO-J6) 10.98 (s, 1 H), 8.93 (d, J=4.04 Hz,
1 H), 8.57 (d, J=5.31 Hz, 1 H), 8.22 (s, 1H), 7.94 -
8.01 (m, 2 H), 7.56 (t, J=7.83 Hz, 2 H), 7.43 - 7.50
(m, 2 H), 7.35 (d, J=7.83 Hz, 3 H), 6.75 (d, J=5.43
Hz, 1 H), 4.84 (s, 1 H), 3.87 (s, 2 H), 2.79 (s, 3 H),
0.96 (s, 6 H), 0.72 - 0.78 (m, 2 H), 0.60 - 0.66 (m, 2
H) Example 152
7-(2-fluoro-4-(5-methyl-3-oxo-2-phenyl-l-propyl-2,3-di
hydro-lH-pyrazole-4- carboxamido)
phenoxy)thieno[3,2-b]pyridine-2-carboxamide: MS (ESI
pos. ion) m/z: 546 (MH+). Calc'd exact mass for
C28H24FN5O4S: 545. Example 153
-(3-fluoro-4-(6-(pyrrolidine-l-carboxamido)pyrimidin-4
-yloxy)phenyl)-l-(2-hydroxy-2-
methyIpropyl)-5-methyl-3-oxo-2-phenyl-2,3-dihydro-l
-pyrazole-4-carboxamide 163Step 1:
4-chloro-6-(2-fluoro-4-nitrophenoxy)pyrimidine.
6,6-dichloropyrimidine (1.000 g, 7 mmol) was dissolved
in N,N-dimethylformamide (5 ml, 7 mmol), then
2-fluoro-4- nitrophenol (1 g, 7 mmol) was added into
the mixture. Then Cesium Carbonate (2g, 10 mmol) was
added into the mixture with stirring. The mixture was
stirred at ambient temperature under nitrogen
overnight. The progress of the reaction was monitored
by LC/MS, which had confirmed completion. Then diluted
the mixture with water was stirred an additional 3
hours. 



The precipitate was collected by filtration and washed
with hexanes. The solid was dried in a
reduced-pressure oven overnight to give the desired
product 4-chloro-6-(2-fluoro-4-
nitrophenoxy)pyrimidine (1.500 g, 6 mmol, 83% yield)
as a yellow solid. MS (ESI pos. ion) m/z: 270 (MH+).
Calc'd exact mass for C10H5ClFN3O3: 269. 1HNMR (SOO
MHZ CDCI 3) : 7.14 (s, IH), 7.43 (s, IH), 8.14 (s,
2H), 8.55 (s, IH). Step 2:
N-(6-(2-fluoro-4-nitrophenoxy)pyrimidin-4-yl)pyrrolidi
ne-l-carboxamide. 4-
chloro-6-(2-fluoro-4-nitrophenoxy)pyrimidine (0.300 g,
1 mmol) was mixed with ammonium hydroxide (3 ml, 77
mmol) in a microwave vial. The resulting mixture was
capped, and then placed into a CEM microwave for 10
minutes at 90 0C, while 40 Watts of energy was
supplied via Powermax. The mixture was diluted with
water and stirred an additional 20 minutes. The
precipitate was collected by filtration and washed
with hexanes. The solid was dried in a
reduced-pressure oven overnight to give desired
product 6-(2-fluoro-4- nitrophenoxy)pyrimidin-4-amine
(0.120 g, 0.5 mmol, 43% yield) as yellow solid, which
was carried into the next step of the synthesis as
crude material.
6-(2-fluoro-4-nitrophenoxy)pyrimidin-4-amine (0.550 g,
2.2 mmol) was dissolved in tetrahydrofuran (10 ml).
Then triethylamine (0.61 ml, 4.4 mmol) was added to
the mixture with stirring. Then phenyl chloroformate
(0.55 ml, 4.4 mmol) was added slowly to the mixture.
The mixture was stirred at ambient temperature for 1.5
hours. Then pyrrolidine (1.8 ml, 22 mmol) was added to
the mixture, and the mixture was stirred an additional
30 minutes. The mixture was diluted with sat. ammonium
chloride and dichloromethane and stirred anadditional
10 minutes. The organic layer was collected by
extracting with dichloromethane (3 x 10 ml). Combined
organic layer was dried over sodium sulfate, filtered,
and concentrated invacuo. The crude was purified by
chromatography (Amino-Propyl silica gel column) in a
gradient of 1-5% MeOH/ dichloromethane to give an oil.
The oil was recrystallized from
dichloromethane/hexanes to give the desired product
N-(6-(2-fluoro-4-
nitrophenoxy)pyrimidin-4-yl)pyrrolidine-l-carboxamide
(0.330 g, 0.95 mmol, 43% yield) as a yellow solid. MS
(ESI pos. ion) m/z: 348 (MH+). Calc'd exact mass for
C15H14FN5O4: 347. INMR (300 MHz, CDCl3) : 1.94 (s,
4H), 3.37-3.49 (m, 4H), 5.23 (s, IH), 7.09-7.21 (m,
IH), 7.29-7.38 (m, IH), 7.99-8.09 (m, 2H), 8.25 (d,
J=0.73 Hz, IH). Step 3 :
N-(6-(4-amino-2-fluorophenoxy)pyrimidin-4-yl)pyrrolidi
ne-l-carboxamide. N-
(6-(2-fluoro-4-nitrophenoxy)pyrimidin-4-yl)pyrrolidine
-l-carboxamide (0.320 g, 0.921 mmol) was dissolved in
a mixture of 3:1 ethanol/water (8 ml). Then iron
(0.276 g, 4.95 mmol) and ammonium chloride (0.0281 g,
0.525 mmol) was added to the mixture with stirring.
The mixture was placed in a pre-heated oil bath (80
0C) for 1 hour. The oil bath was removed to allow the
mixture to cool to ambient temperature. The mixture
was filtered through a filter diskette. The flask was
rinsed with methanol (3 x 10 ml) and filtered through
diskette. Combined organic solution was concentrated
in-vacuo. Then water was added to the mixture with
stirring. The precipitate was collected by filtration
and washed with hexanes. The solid was dried in a
reduced-pressure oven to give the desired product
N-(6-(4-amino-2-
fluorophenoxy)pyrimidin-4-yl)pyrrolidine-l-carboxamide
(0.240 g, 0.756 mmol, 82% yield) as a yellow solid. MS
(ESI pos. ion) m/z: 318 (MH+). Calc'd exact mass for
C15H16FN5O2: 317. 1HNMR (300 MHz, CDCl3) : 1.91-2.05
(s, 4H), 3.41-3.54 (t, 4H), 6.41-6.52 (m, 2H),
6.92-7.01 (t, IH), 7.21 (s, IH), 7.63 (s, IH), 8.36
(s, IH).2006/016344 Step 4:
N-(3-flouro-4-(6-(pyrrolidine-l-carboxamido)pyrimidin-
4-yloxy)phenyl)-l-(2-
hydroxy-2-methylpropyl)-5-methyl-3-oxo-2-phenyl-2,3-di
hydro-lH-pyrazole-4- carboxamide.
l-(2-hydroxy-2-methylpropyl)5-methyl-3-oxo-2-phenyl-2,
3-d.ihydro-lH- ryrazole-4-carboxylic acid (0.230 g,
0.792 mmol) was dissolved in dichloromethane (10 ml).
Then DMF (0.5 ml) was added to the mixture while
stirring. Then N-(6-(4-amino~2-
fluorophenoxy)pyrimidin-4-yl)pyrrolidine-l-carboxamide
(0.277 g, 0.871 mmol), along with TEA (0.33 ml, 2.38
mmol) was added to the mixture and stirred 5 minutes
at ambient temperature. Then HATU (0.301 g, 0.792
mmol) was added into the mixture in one portion. The
resulting mixture was allowed to stir under inert
atmosphere for 3 hours. The reaction was monitored by
LC/MS, which confirmed completion. The mixture was
diluted with dichloromethane and water and with 4:1
dichloromethane /methanol (3 x 20 ml). Combined
organic layer was dried over sodium sulfate, filtered,
and concentrated in-vacuo. The crude was purified by
chromatography (Amino-Propyl silica gel column, in a
gradient of 1-5% MeOH/ dichloromethane to give an oil.
The oil was recrystallized from
dichloromethane/hexanes to give the desired product
N-(3-flouro-4-(6-(pyrrolidine-l -
carboxamido)pyrimidin-4-yloxy)phenyl)-l-(2-hydroxy-2-m
ethylpropyl)-5-methyl-3-oxo-2-
phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide (0.330 g,
0.56 mmol, 70% yield) as a white solid. MS (ESI pos.
ion) m/z: 590 (MH+). Calc'd exact mass for
C30H32FN7O5: 589. 1HNMR (300 MHz, CDCl3) : 1.05 (s,
6H), 1.91 (s, 4H), 2.21 (s, IH), 2.78 (s, 3H), 3.40
(s, 4H), 3.78 (s, 2H), 7.01-7.22 (m, 4H), 7.31-7.48
(m, 2H), 7.59 (s, IH), 7.79 (dd, J=12.42, 2.19 Hz,
IH), 8.26 (s, IH), 10.75 (s, IH). Example 154
N-(3-fluoro-4-(6-(pyrrolidine-l-carboxamido)pyrimidin-
4-yloxy)phenyl)-5-methyl-3-oxo-
2-phenyl-l-propyl-2,3-dihydro-lH-pyrazole-4-carboxamid
e: MS (ESI pos. ion) m/z: 560 (MH+). Calc'd exact mass
for C29H30FN7O4: 559. 1HNMR (SOO MHZ CDCI 3) : 0.80
(t, J=7.38 Hz, 3H), 1.61 (s, 4H), 1.99 (s, 4H), 2.80
(s, 3H), 3.49 (s, 4H), 3.74 (t, J=7.16 Hz, 2H), 7.11
(t, J=8.55 Hz, IH), 7.34 (s, IH), 7.37 (d, J=I. 32 Hz,
IH), 7.47 (d, J=7.31 Hz, IH), 7.55 (t, J=7.38 Hz, 2H),
7.69 (s, IH), 7.86 (dd, J= 12.42, 2.34 Hz, IH), 8.35
(s, IH), 10.81 (s, IH).Example 155
N-(6-(4-(l,5-dimethyl-3-oxo-2-phenyl-2,3-dihydro-lH-py
razole-4-carboxamido)-2-
fluorophenoxy)pyrimidin-4-yl)morpholine-4-carboxamide:
MS (ESI pos. ion) m/z: 532 (MH+). Calc'd exact mass
for C27H26FN7O4: 531. 1HNMR (SOO MHZ 5 CDCI 3) : 2.71
(S, 2H), 3.28 (s, 2H), 3.37-3.46 (m, 3H), 4.05 (q,
J-7.06 Hz, 4H), 7.05 (d, J=8.48 Hz, 2H), 7.16-7.21 (m,
2H), 7.26-7.31 (m, 2H), 7.36-7.51 (m, 2H), 8.35 (s,
IH), 10.81 (s, IH). Example 156
N-(6-(2-fluoro-4-(5-methyl-3-oxo-2-phenyl-l-propyl-2,3
-dihydro-lH-pyrazole-4-
carboxamido)phenoxy)pyrimidin-4-yl)morpholine-4-carbox
amide: MS (ESI pos. ion) m/z: 576 (MH+). Calc'd exact
mass for C29H30FN7O5: 575. 1NMR ( OO MHZ 5 CDCB): 0.80
(s, 3H), 1.26 (s, IH), 1.62 (s, 4H), 2.80 (s, 4H)5
3.53 (s, 5H), 3.75 (s, 3H), 7.11 (s, IH), 7.26 (s,
2H), 7.55 (s, 5H)5 7.84 (s, IH), 8.36 (s, IH) 5 10.83
(s, IH). Example 157
N-(6-(2-fluoro-4-(5-methyl-3-oxo-2-phenyl-l-propyl-2,3
-dihydro-lH-pyrazole-4-
carboxamido)phenoxy)pyrimidin-4-yl)piperidine-l-carbox
amide: MS (ESI pos. ion) m/z: 574 (MH+). Calc'd exact
mass for C30H32FN7O4: 573. 1NMR (300 MHz, CDC13): 0.80
(t, J=7.45 Hz5 3H)5 1.38-1.59 (m, 2H)5 1.65 (s, 8H)5
2.80 (s, 3H)5 3.49 (d, J 5.26 Hz54H) 5 3.74 (t,J=
7.31, 2H), 7.11 (t, J=8.55 Hz, IH), 7.23-7.29 (m, IH),
7.41-7.62 (m, 4H), 7.86 (dd, J=12.50, 2.27 Hz, IH),
8.35 (s, IH), 10.81 (s, IH). Example 158
N-(6-(2-fluoro-4-(5-methyl-3-oxo-2-phenyl-l-propyl-2,3
-dihydro-lH-pyrazole-4-
carboxamido)phenoxy)pyrimidin-4-yl)-4-methylpiperazine
-l-carboxamide: MS (ESI pos. ion) m/z: 589 (MH+).
Calc'd exact mass for C30H33FN8O4: 588. 1NMR (SOO MHZ
CDCIS): 0.79 (t, J=7.38 Hz, 3H), 1.43-1.56 (m, J=7.31
Hz, 2H), 2.35 (s, 3H), 2.48 (s, 4H), 2.80 (s, 3H),
3.57 (s, 4H), 3.75 (t, J=7.31 Hz, 2H), 5.28-5.34 (m,
IH), 7.11 (t, J=8.55 Hz, IH), 7.22-7.30 (m, 2H),
7.32-7.62 (m, 3H), 7.86 (dd, J=12.42, 2.34 Hz, IH),
8.35 (s, IH), 10.83 (s, IH). Example 159
(R)-N-(4-(6-(3-(dimethylamino)pyrrolidine-l-carboxamid
o)pyrimidin-4-yloxy)-3-
fluorophenyl)-5-methyl-3-oxo-2-phenyl-l-propyl-2,3-dih
ydro-lH-pyrazole-4- carboxamide: MS (ESI pos. ion)
m/z: 603 (MH+). Calc'd exact mass for C3 1H35FN8O4:
602. 1NMR (300 MHz, CDC13): 0.79 (t, J=7.45 Hz, 3H),
1.43-1.56 (m, 2H), 2.25-2.32 (m, 6H), 2.79 (s, 4H),
3.24 (s, IH), 3.47 (s, 3H), 3.62-3.80 (m, 4H), 5.30
(s, IH), 7.11 (t, J=8.55, IH), 7.32-7.38 (m, 2H),
7.43-7.56 (m, 3H), 7.58 (s, IH), 7.83 (s, IH), 8.34
(s, IH), 10.83 (s, IH).16344 Example 160 (
)-N-(4-(6-aminopyrimidin-4-yloxy)-3-fluorophenyl)-l-(2
-hydroxypropyl)-5-methyl-3-
oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide: MS
(ESI pos. ion) m/z: 479 



(MH+). Calc'd exact mass for C24H23FN6O4: 478. 1NMR
(SOO MHZ CDCB): 0.98 (d, J=5.99 Hz, 3H), 2.72 (s, 3H),
3.45-3.58 (m, IH), 3.67-3.85 (m, 2H), 4.96 (s, 2H),
5.23 (s, IH), 5.78 (s, IH), 7.00-7.20 (m, 3H),
7.31-7.49 (m, 3H), 7.76 (dd, J=12.50, 2.12 Hz, IH),
8.14 (s, IH) 5 10.75 (s, IH). Example 161
TEAN-(3-fluoro-4-(2-(pyrrolidine-l-carboxamido)pyridin
-4-yloxy)phenyl)-l,5-dimethyl-3-
oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide
Step 1: 4-(2-fluoro-4-nitrophenoxy)pyridin-2-amine.
4-chloropyridin-2-amine (0.500 g, 3.9 mmol) was added
to a microwave vial, along with
l-niethyl-2-pyrrolidinone ( 1 ml, 10 mmol). The
mixture was stirred into a homogeneous mixture, then
2-fluoro-4-nitrophenol (1.2 g, 7.8 mmol) was added to
the mixture. After 2 minutes of stirring, cone. HCl (4
drops) was added to the mixture. The capped vial was
placed into a CEM microwave for 25 minutes at 140 0C,
while 60 Watts of power was supplied via Powermax. The
mixture was transferred to a round bottomed flask, and
warm ethyl acetate was added with stirring. Then cone.
HCl was added dropwise into the mixture to form HCl
salt. The precipitate was collected by filtration and
washed with hexanes to give desired product
4-(2-fluoro-4-nitrophenoxy)pyridin-2-amine (0.480 g,
1.9 mmol, 50% yield) as a beige solid. MS (ESI pos.
ion) m/z: 250 (MH+). Calc'd exact mass for C1
1H8ClFN3O3: 249. 1HNMR (300 MHz, CD3OD): 1.17 (t,
J=7.31 Hz, IH), 3.02 (m, IH), 6.19 (d, J=2.19 Hz, IH),
6.59 (dd, J=7.23, 2.41 Hz, IH), 7.48-7.57 (m, IH),
7.71-7.79 (m, IH), 8.08-8.23 (m, 2H). Step 2:
N-(4-(2-fluoro-4-nitrophenoxy)pyridin-2-yl)pyrrolidine
-l-carboxamide. 4-(2-
fluoro-4-nitrophenoxy)pyridin-2-amine(0.150 g, 0.60
mmol) was dissolved in THF (10 ml). Then triethylamine
(0.17 ml, 1.2 mmol) was added to the mixture while
stirring. Then phenyl chloroformate (0.15 ml, 1.2
mmol) was added to the mixture dropwise. The mixture
was stirred at ambient temperature for 1.5 hours. Then
pyrrolidine (0.50 ml, 6.0 mmol) was added to the
mixture and stirred an additional 30 minutes. The
mixture was diluted with sat. ammonium chloride (10
ml) and dichloromethane (10 ml) and stirred 10 minutes
and was collected by extracted with dichloromethane (3
x 10 ml). The organic layer was dried over sodium
sulfate, filtered, and concentrated in-vacuo. The
crude was purified by chromatography (Amino-Propyl
silica gel column) in a gradient of 1-5% MeOH/
dichloromethane to give the desired product
N-(4-(2-fluoro-4-nitrophenoxy)pyridin-2-
yl)pyrrolidine-l-carboxamide (0.184 g, 0.53 mmol, 88%
yield) as tan oil. MS (ESI pos. ion)m/z: 347 (MH+).
Calc'd exact mass for C16H15FN4O4: 346. 1HNMR (SOO MHZ
CDCI 3 ) : 1.96 (s, 4H), 3.44 (t, J=6.65 Hz, 4H),
6.81-6.96 (m, 2H)5 8.06-8.18 (m, 4H). Step 3 :
N-(4-(4-amino-2-fluorophenoxy)pyridin-2-yl)pyrrolidine
-l-carboxamide. N-(4-
(2-fluoro-4-nitrophenoxy)pyridin-2-yl)pyrrolidme-
1-carboxamide (0.180 g, 0.52 mmol) was dissolved in a
mixture of 3:1 ethanol/water (4 ml) with stirring.
Then iron (0.160 g, 2.8 mmol) and ammonium chloride
(0.016 g, 0.30 mmol) was added to the mixture. The
mixture was placed in a pre-heated oil-bath (80 0C)
for 1 hour. The oil bath was removed, and the mixture
was allowed to cool to ambient temperature. The
mixture was filtered through filter diskette. The
flask was rinsed with methanol (3 x 10 ml), and the
combined filtrate was evaporated invacuo. The residue
was diluted with dichloromethane and IN NaOH (2 ml).
The organic were extracted with dichloromethane (3 x
10 ml), dried over sodium sulfate, filtered and
concentrated in vacuo to give the desired product
N-(4-(4-amino-2-fluorophenoxy)pyridin-2-
yl)pyrrolidine-l -carboxamide (0.125 g, 0.4 mmol, 76 %
yield) as a tan oil. MS (ESI pos. ion) m/z: 317 (MH+).
Calc'd exact mass for C16H17FN4O2: 316. 1HNMR (SOO MHZ
5 CDCI 3) : 1.96 (s, 4H)5 3.44 (s54H) 5 6.52 (d,
J=3.07 Hz, 2H)5 6.96 (s5 IH) 5 7.26 (s, 1 H), 7.67 (s,
IH), 8.01 (d, J=5.70 Hz5 IH). Step 4:
N-(3-fluoro-4-(2-(pyrroUdine-l-carboxamido)pyridin-4-y
loxy)phenyl)-l,5-
dimethyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carb
oxamide. The title compound was prepared following the
previously described procedure. MS (ESI pos. ion) m/z:
53 1 (MH+). Calc'd exact mass for C28H27FN6O4: 530.
1HNMR (SOO MHZ 5 CDCI 3) : 1.70 (S, IH), 1.88 (s, 4H),
2.69-2.75 (m, 3H), 3.29 (s, 3H)5 3.37 (t, J=6.58 Hz,
4H), 6.41 (dd, J=5.70, 2.34, IH) 5 6.92 (s, IH) 5 7.02
(t5 J=8.70, IH), 7.17 (ddd, J=8.84, 2.34, 1.24 Hz,
IH), 7.26-7.32 (m, 2H)57.37-7.52 (m, 2H), 7.67 (d,
J=2.34, IH), 7.80 (dd, J=12.57 5 2.34, IH) 5 7.94 (d,
J=5.85, IH), 10.75 (s, IH).Example 162
N-(4-(4-(l,5-dimethyl-3-oxo-2-phenyl-2,3-dihydro-lH-py
razole-4-carboxamido)-2-
fluorophenoxy)pyridin-2-yl)piperidine-l-carboxamide:
MS (ESI pos. ion) m/z: 545 (MH+). Calc'd exact mass
for C29H29FN6O4: 544. 1HNMR (SOO MHZ CDCI 3) : 1.61
(S, 5H), 1.74 (s, IH), 2.79 (s, 3H), 3.37 (s, 3H),
3.45 (d, J=5.46 Hz, 4H), 6.49 (td, J=6.36, 1.79 Hz,
IH), 7.09 (t, J=8.76 Hz, IH), 7.34-7.39 (m, 2H),
7.44-7.66 (m, 4H), 7.86 (dd, J=12.43, 2.26 Hz, IH),
7.95-8.04 (m, IH), 10.81 (s, IH). Example 163
)-N-(4-(2-(3-(dimethylamino)pyrrolidine-l-carboxamido)
pyridm-4-yloxy)-3-
fluorophenyl)-l,5-dimethyl-3-oxo-2-phenyl-2,3-dihydro-
lH-pyrazole-4-carboxamide: MS (ESI pos. ion) m/z: 574
(MH+). Calc'd exact mass for C30H32FN7O4: 573. 1HNMR
(SOO MHz, CDCl 3) : 1.62 (s, 5H), 2.27 (s, 5H), 2.79
(s, 3H), 3.20 (t, J=9.14 Hz, IH), 3.37 (s, 2H), 3.41
(dd, J=10.17, 3.20 Hz, IH) 5 3.65 (s, IH) 5 6.49 (dd,
J=5.84, 2.26 Hz5 IH) 5 6.97 (s, IH) 5 7.09 (t, J=8.76
Hz5 IH) 5 7.21-7.25 (m, IH) 5 7.34-7.39 (m, 2H),
7.44-7.59 (m, IH) 5 7.72 (d5 J=2.07 Hz5 IH) 5 7.87
(dd, J-12.62, 2.26, Hz, IH), 8.02 (d, J=5.84 Hz, IH),
10.81 (s, IH). Example
164N-(3-fluoro-4-(2-(pyrrolidine-l-carboxamido)pyridin
-4-yloxy)phenyl)-l-(2-hydroxy-2-
methylpropyl)-5-methyl-3-oxo-2-phenyl-2,3-dihydro-lH-p
yrazole-4-carboxamide: MS (ESI pos. ion) m/z: 589
(MH+). Calc'd exact mass for C3 1H33FN6O5: 588. 1HNMR
(SOO MHz, CDCl 3) : 1.12 (s, 6H), 1.95 (s, 4H), 2.20
(s, IH), 2.86 (s, 3H), 3.38-3.53 (m, 4H), 3.86 (s,
2H), 5.30 (s, 2H), 6.48 (dd, J=5.55, 2.05 Hz, IH),
7.01-7.13 (m, 2H), 7.19-7.32 (m, IH), 7.39- 7.57 (m,
3H), 7.73 (d, J=2.05 Hz, IH), 7.87 (dd, J=12.50, 2.12
Hz, IH), 8.00 (d, J=5.70 Hz, IH), 10.82 (s, IH).
Example 165
N-(3-fluoro-4-(2-(pyrrolidine-l-carboxamido)pyridin-4-
yloxy)phenyl)-5-methyl-3-oxo-2-
phenyl-l-propyl-2,3-dihydro-lH-pyrazole-4-carboxamide:
MS (ESI pos. ion) m/z: 559 (MH+). Calc'd exact mass
for C30H3 1FN6O4: 558. 1HNMR (SOO MHZ CDCI 3) : 0.80
(t, J=7.45 Hz, 3H), 1.58 (s, 2H), 1.95 (s, 4H), 2.80
(s, 3H), 3.41-3.48 (m, 4H), 3.72-3.78 (m, 2H), 6.96
(s, IH), 7.09 (s, IH), 7.33-7.38 (m, 2H), 7.46 (s,
IH), 7.52-7.59 (m, IH), 7.74 (d, J=2.19 Hz, IH), 8.02
(d, J=5.85 Hz, IH), 10.82 (s, IH). Example 166
N-(4-(4-(l,5-dimethyl-3-oxo-2-phenyl-2,3-dihydro-lH-py
razole-4-carboxamido)-2-
fluorophenoxy)pyridin-2-yl)morpholine-4-carboxamide:
MS (ESI pos. ion) m/z: 547 (MH+). Calc'd exact mass
for C28H27FN6O5: 546. 1HNMR (SOO MHZ 5 CDCI 3) : 2.79
(S, 3H), 3.37 (s, 3H), 3.43-3.52 (m, 4H), 3.66-3.76
(m, 4H), 6.51 (dd, J=5.85, 2.19 Hz, IH), 7.09 (t,
J=8.70 Hz, IH), 7.20-7.25 (m, IH), 7.33-7.40 (m, 2H),
7.44-7.64 (m, 4H), 7.88 (dd, J=12.57, 2.48 Hz, IH),
8.02 (d, j=5.70 Hz, IH) 5 10.83 (s, IH).6 016344
Example 167
N-(4-(2-fluoro-4-(l-(2-hydroxy-2-methylpropyl)-5-methy
l-3-oxo-2-phenyl-2,3-dihydrolH-
pyrazole-4-carboxamido)phenoxy)pyridin-2-yl)piperidine
-l-carboxamide: MS (ESI pos. ion) m/z: 603 (MH+).
CaIc' d exact mass for C32H35FN6O5: 602. 1HNMR (SOO
MHZ, CDCl3) : 1.12 (s, 6H), 1.61 (s, 6H), 2.28 (s,
IH), 2.86 (s, 3H), 3.44 (d, J=4.97 Hz, 4H), 3.86 (s,
2H), 5.30 (s, IH), 6.46 (dd, J=5.77, 2.12 Hz, IH),
7.08 (t, J=8.70 Hz, IH), 7.21 (d, J=1.02 Hz, IH), 7.27
(t, J=8.18 Hz, IH), 7.40-7.57 (m, 3H), 7.65 (d, J=1.90
Hz, IH), 7.87 (dd, J=12.64, 2.27 Hz, IH), 8.00 (d,
J=5.85 Hz, IH), 10.82 (s, IH). Example 16844
5-methyl-N-(4-((7-(methyloxy)-4-quinolinyl)methyl)phen
yl)-3-oxo-2-phenyl-l-propyl-2,3-
dihydro-lH-pyrazole-4-carboxamide Step 1:
7-methoxy-4-(phenylthio)quinoline. In a 25 mL sealed
tube under N2 > were dissolved
4-chloro-7-methoxyquinoline (1.00 g, 5.16 mmol),
thiophenol (0.528 ml, 5.16 mmol) and cesium carbonate
(2.52 g, 7.75 mmol) in 5mL of DMSO then heated at 100
0C. After 2h, the crude reaction mixture was directly
purified by MPLC (ISCO, dichloromethane:MeOH 



100:0 to 90:10) to afford
7-methoxy-4-(phenylthio)quinoline (1.32 g, 95.6%
yield) as an offwhite solid. MS (ESI pos. ion) m/z:
268 (MH+). Calc'd exact mass for C16H13NOS: 267. 1H
NMR (400 MHz, CDCl3) : 8.49 (d, J=4.93 Hz, 1 H), 8.13
(d, J=9.22 Hz, 1 H), 7.56 - 7.62 (m, 2 H), 7.45 - 7.53
(m, 4 H), 7.23 - 7.29 (m, 1 H), 6.68 (d, J=4.93 Hz, 1
H), 3.98 (s, 3 H). Step 2.
7-methoxy-4-(phenylsulfinyl)quinoline. In a 50 mL
round bottom flask under N2 was dissolved
7-methoxy-4-(phenylthio)quinoline (1.38 g, 5.16 mmol)
in 50 mL of dichloromethane then cooled to -78 0C.
Solid r-CPBA (77%) ( 1.25 g, 7.23 mmol) was added
potionwise to the reaction, and the mixture was warmed
slowly over 3 h to rt. After 3 h, the reaction mixture
was diluted with dichloromethane and then neutralized
with aqueous NaHCO3 (sat.). The aqueous phase was
extracted three times with dichloromethane, and then
the organic layer was dried over Na2SO4, filtered and
concentrated under reduced pressure. The crude mixture
was purified by MPLC (ISCO. DCM:MeOH 100:0 to 90: 10)
to afford 7-methoxy-4- (phenylsulfinyl)quinoline (1.37
g, 93.7% yield) as an off-white foam. MS (ESI pos.
ion) m/z: 284 (MH+). Calc'd exact mass for C16H13NO2S:
283. Step 3.
(4-bromophenyl)(7-methoxyquinolin-4-yl)methanol. hi a
100 mL round bottom flask under N2 was dissolved
7-methoxy-4-(phenylsulfinyl)quinoline (650 mg, 2.29
mmol) in 10 mL of THF and then the solution was cooled
to -78 0C and treated with PhMgBr (3M in Et2O) ( 1.50
mL, 4.59 mmol). The reaction mixture was then warmed
to rt. After 30 min, themixture was cooled again to
-78 0C, and solid 4-bromobenzaldehyde (1.27 g, 6.88
mmol) was added. Then, the reaction mixture was warmed
to rt. After 2h the reaction mixture was neutralized
with aqueous NH4Cl (sat.). The aqueous phase was
extracted three times with dichloromethane, and then
the organic layer was dried over Na2SO4, filtered and
concentrated under reduced pressure. The crude mixture
was purified by MPLC (ISCO dichloromethane:MeOH 100:0
to 90:10) to afford
(4-bromophenyl)(7-methoxyquinolm-4- yl)methanol (540
mg, 68.4% yield) as a yellow solid. MS (ESI pos. ion)
m/z: 345 (M2H+). Calc'd exact mass for C17Hi4BrNO2:
343. 1H NMR (400 MHz, CDCl3) 8.83 (d, J=4.42 Hz, 1 H)5
7.81 (d, J=9.35 Hz, 1H)5 7.53 (d, J=4.42 Hz5 1H)5 7.44
- 7.49 (m, 3 H)5 7.25 (d5J=8.34 Hz, 2 H)5 7.14 (dd,
J=9.28, 2.59 Hz, 1H)5 6.43 (s, 1H)5 3.93 (s, 3 H).
Step 4:
(4-aminophenyl)(7-methoxyquinolin-4-yl)methanol. hi a
25 mL sealed tube under N2, were dissolved Pd2(dba)3
(84 mg, 92 mmol), -Bu3P (IM in PIiMe) (92 ml, 92
mmol), (4-
bromophenyl)(7-methoxyquinolin-4-yl)methaiiol (316 mg,
918 mmol) and LiHMDS (IM in THF) (2.75 mL, 2.75 mmol)
in 3.5 mL of toluene and the solution was then heated
at 80 0C. After 3h, the crude reaction mixture was
neutralized by adding 5 drops of MeOH and then
directly purified by MPLC (ISCO5 dichloromethane:MeOH
100:0 to 90:10) to afford (4-
aminophenyl)(7-methoxyquinolin-4-yl)methanol (140 mg,
54% yield). MS (ESI pos. ion) m/z: 281 (MH+). Calc'd
exact mass forC17H16N20 2: 280. Step 5:
N-(4-((S)-hydroxy(7-(methyIoxy)-4-quinolinyl)methyl)ph
enyl)-5-methyl-3-oxo-2-
phenyl-l-propyl-2,3-dihydro-lH-pyrazole-4-carboxamide.
In a 10 mL sealed tube under N2 were dissolved HATU
(250 mg, 658 mmol),
(4-aminophenyl)(7-methoxyquinolin-4- yl)methanol (123
mg, 439 mmol),
5-methyl-3-oxo-2-phenyl-l-propyl-2,3-dihydro-lHpyrazol
e- 4-carboxylic acid (143 mg, 548 mmol) and K2CO3 (182
mg, 1316 mmol) in 2 mL of DMF at rt. After 1O h, the
reaction mixture was heated at 60 0C for 3h and then
diluted with dichloromethane, and treated with aqueous
NaOH (IN). The aqueous phase was extracted with
dichloromethane, and then the organic layer was dried
over Na2SO4, filtered and concentrated006/016344 under
reduced pressure. The crude mixture was purified by
MPLC (ISCO, dichloromethane:MeOH 100:0 to 90:10) to
afford N-(4-(hydroxy(7-methoxyquinolin-4-
yl)methyl)rhenyl)-5-methyl-3 -oxo-2-phenyl-l
-propyl-2,3 -dihydro- 1H-pyrazole-4- carboxamide (208
mg, 90.7% yield) as an off-white solid. MS (ESI pos.
ion) m/z: 523 (MH+). Calc'd exact mass for C3
1H30N4O4: 522. 1HNMR (400 MHz, DMSO-J 6) 10.67 (s, 1
H), 8.83 (d, J=4.55 Hz, 1 H), 8.05 (d, J=9.35 Hz, 1
H), 7.53 - 7.61 (m, 3 H), 7.46 - 7.52 (m, 3 H), 7.36 -
7.44 (m, 3 H), 7.31 (d, J=8.59 Hz, 2 H), 7.16 (dd,
J=9.16, 2.72 Hz, 1 H), 6.32 (d, J=4.42 Hz, 1 H), 6.15
(d, J=4.29 Hz, 1 H), 3.88 (s, 3 H), 3.79 (t, J=7.20
Hz, 2 H), 2.71 (s, 3 H), 1.33 - 1.41 (m, 2 H) 0.66 (t,
J=7.39 Hz, 3 H). Step 6:
5-methyl-N-(4-((7-(methyloxy)-4-quinolinyl)methyl)phen
yl)-3-oxo-2-phenyl-lpropyl-
2,3-dihydro-lH-pyrazole-4-carboxamide. In a 25 mL
round bottom flask was dissolved N-(4-(hydroxy(7
-methoxyquinolin-4-yl)methyl)phenyl)-5-methyl-3-oxo-2-
phenyl-lpropyl- 2,3 -dihydro-
lH-pyrazole-4-carboxamide (104 mg, 199 mmol) in 4 mL
of formic acid and the resultant was then treated with
zinc dust (325 mg, 4975 mmol) and heated at 60 0C.
After 6h the reaction mixture was diluted with ethyl
acetate, filtered over Celite and neutralized with
aqueous NaHCO3 (sat.). The aqueous phase was extracted
with ethyl acetate, and then the organic layer was
dried over Na2SO4, filtered and concentrated under
reduced pressure. The crude mixture was purified by
MPLC (ISCO, dichloromethane: 1% NH4OH in MeOH, 100:0
to 90: 10) to afford
N-(4-((7-methoxyquinolin-4-yl)methyl)phenyl)-5-methyl-
3- oxo-2-phenyl- 1-propyl-2,3 -dihydro-
lH-pyrazole-4-carboxamide (25 mg, 25% yield) as an
offwhite solid. MS (ESI pos. ion) m/z: 507 (MH+).
Calc'd exact mass for C3 1H30N4O3: 506. 1H NMR (400
MHz, DMSO-J 6) 10.65 (s, 1 H), 8.74 (d, J=4.42 Hz, 1
H), 8.10 (d, J=9.22 Hz, 1 H), 7.57 (t, J=7.52 Hz, 2
H), 7.46 - 7.52 (m, 3 H), 7.35 - 7.44 (m, 3 H), 7.14 -
7.28 (m, 4 H), 4.38 (s, 2 H), 3.90 (s, 3 H), 3.79 (t,
J=7.14 Hz, 2 H), 2.72 (s, 3 H), 1.32 - 1.41 (m, 2 H),
0.66 (t, J=7.39 Hz, 3 H).6 016344 Example 169
N-(4-(hydroxy(7-methoxyquinolin-4-yl)methyl)phenyl)-5-
methyl-3-oxo-2-phenyl-lpropyl-
2,3-dihydro-lH-pyrazole-4-carboxamide: MS (ESI pos.
ion) m/z: 523 (MH+). Calc'd exact mass for C31H30N4O4:
522. 1HNMR (400 MHz, DMSO-J 6) 10.67 (s, 1 H), 8.83
(d, J -4.55 Hz, 1 H), 8.05 (d, J =9.35 Hz, 1 H), 7.53
- 7.61 (m, 3 H), 7.46 - 7.52 (m, 3 H), 7.36 - 7.44 (m,
3 H), 7.31 (d, J=8.59 Hz, 2 H), 7.16 (dd, J=9.16, 2.72
Hz, 1 H), 6.32 (d, J=4.42 Hz, 1 H), 6.15 (d, J =4.29
Hz, 1 H), 3.88 (s, 3 H)5 3.79 (t, J=7.20 Hz, 2 H),
2.71 (s, 3 H), 1.33 - 1.41 (m, 2 H), 0.66 (t, J-7.39
Hz, 3 H). Example 170
l,5-dimethyl-N-(5-((7-(methyloxy)-4-quinolinyl)oxy)-2-
pyrimidinyl)-3-oxo-2-phenyl-2,3-
dihydro-lH-pyrazole-4-carboxamide: MS (ESI pos. ion)
m/z: 483 (MH+). Calc'd exact mass forC26H22N6O4: 482.
Example 171
5-methyl-N-(4-((7-(methyloxy)-4-quinolinyl)sulfinyl)ph
enyl)-3-oxo-2-phenyl-l-propyl-2,3-
dihydro-lH-pyrazole-4-carboxamide: MS (ESI pos. ion)
m/z: 541 (MH+). Calc'd exact mass for C30H28N4O4S:
540. 1HNMR (400 MHz, DMSO-J 6+ CDCl3) 10.90 (s, 1 H),
9.06 (d, J=4.55 Hz, 1 H), 8.02 (d, J=9.09 Hz, 1 H),
7.97 (d, J=4.42 Hz, 1 H), 7.65 - 7.74 (m, 4 H), 7.55
(t, J=7.58 Hz, 2 H), 7.44 - 7.51 (m, 2 H), 7.37 (d,
J=7.45 Hz, 2 H), 7.28 (dd, J=9.16, 2.46 Hz, 1H), 3.90
(s, 3 H), 3.79 (t, J=I 2 6 Hz, 2 H), 2.70 (s, 3 H),
1.32 - 1.44 (m, 2 H), 0.67 (t, J=7.39 Hz, 3 H).
Example 172
l-(2-hydroxy-2-methylpropyl)-5-methyl-N-(4-((7-(methyl
oxy)-4-quinolinyl)thio)phenyl)-
3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxamide:
MS (ESI pos. ion) m/z: 555 (MH+). Calc'd exact mass
for C3 1H30N4O4S: 554. Example 173
5-methyl-N-(4-((7-(methyloxy)-4-quinolinyl)thio)phenyl
)-3-oxo-2-phenyl-l-propyl-2,3-
dihydro-lH-pyrazole-4-carboxamide: MS (ESI pos. ion)
m/z: 525 (MH+). Calc'd exact mass for C30H28N4O3S:
524. 1H NMR (400 MHz, DMSO-4): 10.96 (s, 1 H), 8.53
(d, J=4.80 Hz, 1 H), 8.07 (d, J=9.22 Hz, 1 H), 7.79
(d, J=8.46 Hz, 2 H), 7.55 - 7.63 (m, 4 H), 7.52 (t,
J=7.20 Hz, 1 H), 7.37 - 7.47 (m, 3 H), 7.32 (dd,
J=9.09, 2.27 Hz, 1 H), 6.61 (d, J=4.80 Hz, 1 H), 3.93
(s, 3 H), 3.83 (t, J=7.07 Hz, 2 H), 2.75 (s, 3 H),
1.31 - 1.47 (m, 2 H), 0.69 (t, J=7.39 Hz, 3 H).
Example 174
5-methyl-N-(3-((7-(methyloxy)-4-quinolinyl)oxy)propyl)
-3-oxo-2-phenyl-l-propyl-2,3-
dihydro-lH-pyrazole-4-carboxamide: MS (ESI pos. ion)
m/z: 475 (MH+). Calc'd exact mass forC27H30N4O4:
474.Example 175
5-methyl-N-(trans-4-((7-(methyloxy)-4-quinolinyl)oxy)c
yclohexyl)-3-oxo-2-phenyl-lpropyl-
2,3-dihydro-lH-pyrazole-4-carboxamide: MS (ESI pos.
ion) m/z: 515 (MH+). 



Calc'd exact mass for C30H34N4O4: 514. 1H NMR (400
MHz, DMSO-4) 8.61 (d, J=5.31 Hz, 1 H), 8.56 (d, J=7.83
Hz, 1 H), 8.03 (d, J=9.09 Hz, 1 H), 7.56 (t, J=7.64
Hz, 2 H), 7.47 (t, J=7.20 Hz, 1 H), 7.38 (d, J=7.58
Hz, 2 H), 7.30 (d, J=2.40 Hz, 1 H), 7.1 1 - 7.21 (m, 1
H), 6.96 (d, J =5.31 Hz, 1 H), 4.66 - 4.78 (m, 1 H),
3.89 (s, 3 H), 3.81 - 3.95 (m, 1 H), 3.74 (t, J=7.20
Hz, 2 H), 2.68 (s, 3 H), 2.11 (d, =10.11 Hz, 2 H),
1.99 (d, J=12.25 Hz, 2 H), 1.60 - 1.75 (m, 2 H), 1.40
- 1.52 (m, 2 H), 1.29 - 1.39 (m, 2 H), 0.66 (t, J=7.45
Hz, 3 H). Example 176
5-methyl-N-(cis-4-((7-(methyloxy)-4-quinolinyl)oxy)cyc
lohexyl)-3-oxo-2-phenyl-l-propyl-
2,3-dihydro-lH-pyrazole-4-carboxamide: MS (ESI pos.
ion) ni/z: 515 (MH+). Calc'd exact mass forC30H34N4O4:
514. Example 177
l-(2-hydroxy-2-methylpropyl)-5-methyl-N-(trans-4-((7-(
methyloxy)-4-quinolinyl)oxy)
cyclohexyl)-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-c
arboxamide: MS (ESI pos. ion) m/z: 545 (MH+). Calc'd
exact mass forC3 36N4O5: 544. 1H NMR (400 MHz, DMSO-J
6) : 8.61 (d, J=5.18 Hz, 1 H), 8.58 (d, J=7.83 Hz, 1
H), 8.03 (d, J=8.97 Hz, 1 H), 7.53 (t, J-7.71 Hz, 2
H), 7.41 (t, J=7.26 Hz, 1 H), 7.26 - 7.31 (m, 3 H),
7.17 (dd, J=9.16, 2.46 Hz, 1 H), 6.9616344 (d, J=5.56
Hz5 1H) 4.77 (s, 1H)54.68 - 4.78 (m, 1 H), 3.89 (s, 3
H), 3.85 - 3.92 (m, 1 H), 3.78 (s, 2 H), 2.73 (s, 3
H)52.12 (d, J=13.64 Hz52 H), 1.99 (d, J=13.52 Hz, 2
H)5 1.61 - 1.75 (m, 2 H)5 1.37 - 1.52 (m, 2 H)5 0.93
(s, 6 H). Example 178
5-methyl-N-(4-((7-(methyloxy)-4-quinolinyl)amino)pheny
l)-3-oxo-2-phenyl-l-propyl-2,3-
dihydro-lH-pyrazole-4-carboxamide: MS (ESI pos. ion)
m/z: 508 (MH+). Calc'd exact mass for C30H29N5O3: 507.
Example 179
5-methyl-N-(5-((7-(methyloxy)-4-quinolinyl)oxy)-2-pyri
midinyl)-3-oxo-2-phenyl-l-propyl-
2,3-dihydro-lH-pyrazole-4-carboxamide: MS (ESI pos.
ion) m/z: 511 (MH+). Calc'd exact mass forC28H26N6O4:
510. 1H NMR (400 MHz, DMSO-J 6 + CDCl3) 11.45 (s, 1
H), 8.74 (s, 2 H), 8.63 (d, J=4.93 Hz, 1 H)5 8.23 (d,
J=9.22 Hz5 1 H)5 7.60 (t, J =7.20 Hz, 2 H), 7.48 -
7.55 (m, 1 H), 7.40 - 7.47 (m, 3 H), 7.31 (d, J=8.46
Hz, 1 H)5 6.65 (d, J =5.05 Hz5 1 H)5 3.94 (s, 3 H),
3.83 (t, J =6.51 Hz, 2 H), 2.75 (s, 3 H)5 1.34 - 1.48
(m, 2 H)5 0.70 (t, J=7.14 Hz53 H). Example 180
N-(3-fluoro-4-((7-(methyloxy)-4-quinolinyl)amino)pheny
l)-l-(2-hydroxy-2-methylpropyl)-
5-methyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carb
oxamide: MS (ESI pos. ion) m/z: 556 (MH+). Calc'd
exact mass for C31H30FN5O4: 555.16344 Example 181
l-(2-hydroxy-2-methylpropyl)-5-methyl-4-((7-((7-(methy
loxy)-4-quinolinyl)oxy)-2,3-
dihydro-4H-l,4-benzoxazin-4-yl)carbonyl)-2-phenyl-l,2-
dihydro-3H-pyrazol-3-one MS (ESI pos. ion) m/z: 581
(MH+). Calc'd exact mass for C33H32N4O6: 580. 1H NMR
(400 MHz, DMSO-J 6) 8.58 (d, J=5.18 Hz, 1 H), 8.17 (d,
J=9.09 Hz, 1 H), 7.76 (d, J=10.86 Hz, 1 H), 7.51 (t,
J=7.77 Hz, 2 H), 7.40 (d, J=2.53 Hz, 1 H), 7.37 (t,
J=7.45 Hz, 1 H), 7.28 (dd, J=9.22, 2.53 Hz, 1 H), 7.23
(d, J=7.33 Hz, 2 H), 6.82 (d, J=2.78 Hz, 1 H), 6.70
(dd, J=9.03, 2.59 Hz, 1 H), 6.47 (d, J=5.31 Hz, 1 H),
4.80 (s, 1 H), 4.31 (t, J=4.36 Hz, 2 H), 3.93 (s, 3
H), 3.89-3.96 (m, 2 H), 3.75 (s, 2 H), 2.54 (s, 3 H),
0.95 (s, 6 H). Example 182
l-(2-hydroxy-2-methylpropyl)-5-methyl-N-(4-((7-(methyl
oxy)-4-quinolinyl)amino)
phenyl)-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carbo
xamide: MS (ESI pos. ion) m/z: 538 (MH+). Calc'd exact
mass for C3 1H3 1N5O4: 537. Example 183
N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-fluorophenyl)-3
-hydroxy-2-(l-oxoisoindolin-2- yl)propanamide: MS (ESI
pos. ion) m/z: 518 (MH+). Calc'd exact mass for C28H
4FN3O6: 517. 1H NMR (400 MHz, CHLOROFORM-d) 9.74 ( 1
H, s), 8.44 ( 1 H, d, J-5.3 Hz), 7.75 - 7.84 (2 H, m),
7.53 - 7.61 (2 H, m), 7.42 - 7.51 (2 H, m), 7.40 ( 1
H, s), 7.18 (1 H, t, J=8.6 Hz),6 016344 6.35 (1 H5d, J
=5.3 Hz), 5.30 (3 H, s), 5.21 ( 1 H, t, J =5.4 Hz),
4.76 (2 H, s), 4.27 - 4.36 ( 1 H, m), 4.19 - 4.27 (1
H, m), 4.04 (6 H, s). Example 184
N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-fluorophenyl)-2
-(l-oxoisoindolin-2-yl)acetamide: MS (ESI pos. ion)
m/z: 488 (MH+). Calc'd exact mass for C27H22FN3O5:
487. 1H NMR (400 MHz, CHLOROFORM-d) 9.26 (1 H, s),
8.46 (1 H, dd, J=5.3, 0.8 Hz), 7.90 ( 1 H, d, J =8.0
Hz), 7.76 ( 1 H, d, J=12.1 Hz), 7.62 ( 1 H, t, J =7.5
Hz), 7.47 - 7.58 (3 H, m). 7.41 ( 1 H, s), 7.24 ( 1 H,
s), 7.17 ( 1 H, t, J=8.4 Hz), 6.36 ( 1 H, d, JhS. \
Hz), 4.67 (2 H, s), 4.46 (2 H, s), 4.04 (6 H, s).
Example 185 HO. .OH Cu(OAc)2, sieves pyridine,
DCMN-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-fluorophenyl
)-2-oxo-l,5-diphenyl-l,2-
dihydropyridine-3-carboxamide Step 1: methyl
54>romo-2-oxo-l-phenyl-l,2-dihydropyridine-3-carboxyla
te: Around bottom flask was charged with methyl
5-bromo-2-oxo-l,2-dihydropyridine-3-carboxylate (0.500
g, 2.2 mmol), phenylboronic acid (0.66 g, 5.4 mmol),
and copper(II) acetate (0.78 g, 4.3 mmol).
Dichloromethane (25 mL) was added, followed by 4A
molecular sieves (500 mg, activated) and pyridine
(0.70 mL, 8.6 mmol). The reaction mixture was stirred
overnight at room temperature in the presence of air.
The reaction mixture was diluted with dichloromethane
and filtered through a small pad of Celite, washing
well with dichloromethane. The filtrate was
concentrated under vacuum. The remaining residue was
purified by silica gel chromatography (1%
methanol/dichloromethane) to give methyl 5-
bromo-2-oxo-l-phenyl-l,2-dihydropyridine-3-carboxylate
as a yellow foam/oil (0.655 g, 1.9 mmol, 89% yield).
MS (ESI pos. ion) m/z: 309 (MH+). Calc'd exact mass
for C13H10BrNO3: 308. Step 2:
5-bromo-2-oxo-l-phenyl-l,2-dihydropyridine-3-carboxyli
c acid. Methyl 5-bromo-
2-oxo-l-phenyl-l,2-dihydropyridine-3-carboxylate
(0.554 g, 1.80 mmol) was dissolved in dioxane (10.5
mL) then diluted with water (3.5 mL). 2N aqueous
sodium hydroxide solution (0.944 ml, 1.89 mmol) was
slowly added to the mixture. The reaction mixture was
stirred at room temperature overnight, then
concentrated under vacuum to remove the dioxane
followed by dilution with water. This aqueous layer
was acidified with IN aqueous hydrochloric acid (1.89
mL, 1.89 mmol). A precipitate formed was collected on
a glass frit, and washed with minimal water. The solid
was dissolved in dichloromethane and then dried over
sodium sulfate. This mixture was filtered, and the
filtrate was concentrated under vacuum. The remaining
residue was dried under high vacuum to afford
5-bromo-2-oxo-l-phenyl-l,2-
dihydropyridine-3-carboxylic acid as a yellow solid
(0.458 g, 1.56 mmol, 86.6% yield). MS (ESI pos. ion)
m/z: 295 (MH+) . Calc'd exact mass for C12H8BrNO3:
294.T/US2006/016344 Step 3:
5-bromo-N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-fluorop
henyl)-2-oxo-l-phenyll,
2-dihydropyridine-3-carboxamide.
5-Bromo-2-oxo-l-phenyl-l,2-dihydropyridine-3-
carboxylic acid (0.458 g, 1.6 mmol),
4-(6,7-dimethoxyquinolin-4-yloxy)-3-fluorobenzenamine
(0.49 g, 1.6 mmol), EDC (0.45 g, 2.3 mmol), and HOAt
(0.21 g, 1.6 mmol) were added to a reaction flask then
suspended in , -dimethylformamide (7.0 mL). iV,
-diisopropylethylamine (0.95 ml, 5.5 mmol) was added
to the reaction mixture and stirring was continued at
room temperature overnight. The reaction mixture was
diluted with ethyl acetate and water and then
extracted with ethyl acetate. A precipitate formed
between the layers. The aqueous layer was filtered and
the precipitate collected. The filtered aqueous layer
was extracted with ethyl acetate (Ix). The combined
ethyl acetate layers were washed with brine and then
dried over sodium sulfate. The precipitate was
dissolved in dichloromethane and also dried over
sodium sulfate. All of the organic layers were
combined and concentrated under vacuum. The remaining
residue was purified by silica gel chromatography (1%
methanol/dichloromethane to 2% methanol
/dichloromethane) to give
5-bromo-N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-
fluorophenyl)-2-oxo-l -phenyl-
l,2-dihydropyridine-3-carboxamide as a yellow solid
(0.846 g, 1.4 mmol, 92% yield). MS (ESI pos. ion) m/z:
590 (MH+). Calc'd exact mass for 



C29H2 1BrFN3O5: 589. Step 4:
N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-fluorophenyl)-2
-oxo-l,5-diphenyl-l,2- dihydropyridine-3-carboxamide.
5-Bromo-N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-
fluorophenyl)-2-oxo-l-phenyl-l,2-dihydro-pyridine-3-ca
rboxamide (0.075 g, 0.13 mmol) was suspended in DMF
(1.5 mL) and then was added a solution of potassium
carbonate (0.053 g, 0.38 mmol) in water (0.5 mL),
phenylboronic acid (0.015 g, 0.13 mmol) and
PdCl2(drpf)2 (0.0093 g, 0.01 3 mmol). The reaction
mixture was heated at 8O0C for 6 hours. The reaction,
006/016344 mixture was diluted with ethyl acetate and
water then extracted with ethyl acetate. The organic
layer was washed with brine then dried over sodium
sulfate and concentrated under vacuum. The remaining
residue was purified by silica gel chromatography (1%
methanol/ dichloromethane to 2% methanol
/dichloromethane) to give
N-(4-(6,7-dimethoxyquinolin-4-
yloxy)-3-fiuorophenyl)-2-oxo-l,5-diphenyl-l,2-dihydrop
yridine-3-carboxamide as a light yellow solid (0.069
g, 0.12 mmol, 92% yield). MS (ESI pos. ion) m/z: 588
(MH+) . Calc'd exact mass for C35H26FN3O5 : 587. 1HNMR
(400 MHz, DMS(W 6) 12.19 (s, 1 H), 8.87 (d, J=2.91 Hz,
1 H), 8.40 - 8.55 (m, 2 H), 8.09 (dd, J=12.82, 2.34
Hz, 1 H), 7.75 (d, J=7.33 Hz, 2 H), 7.16 - 7.67 (m, 12
H)3 6.49 (d, J=5.05 Hz, 1 H), 3.95 (s, 6 H). Example
186
N-(5-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-2-pyridiny
l)-6-oxo-l-(phenylmethyl)- l ,1 2 3 6,6'
iexahydro-3,4' ipyr id e-5-carboxainide: MS (ESI pos.
ion) m/z: 590 (MH+) . Calc'd exact mass for C34H31N5O5
: 589. 1H NMR (400 MHz, DMSO-J 6) 12.63 (s, 1 H), 8.64
(s, 1 H), 8.49 (d, J=5.05 Hz, 1 H), 8.32 - 8.45 (m, 3
H), 7.86 (d, J=8.34 Hz, 1 H), 7.54 (s, 1 H), 7.26 -
7.45 (m, 6 H), 6.55 (d, J=5.05 Hz, 1 H), 6.23 (s, 1
H), 5.34 (s, 2 H), 3.94 (d, J=4.29 Hz, 6 H), 3.37 (s,
3 H), 2.91 (t, J=4.42 Hz, 2 H), 2.29 (s, 2 H). Example
187
N-(5-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-2-pyridiny
l)-6-oxo-l-(phenylmethyl)-l,6-
dihydro-3,3'-bipyridine-5-carboxamide: MS (ESI pos.
ion) m/z: 586 (MH+) . Calc'd exact mass for C34H27N5O5
: 585. 1H NMR (400 MHz, DMSO-^6) 12.57 (s, 1 H), 8.96
(d, J=2.53 Hz, 1 H), 8.94 (d, J=I. 89 Hz, 1 H), 8.84
(d, J=2.65 Hz, 1 H), 8.58 - 8.62 (m, 1 H), 8.50 (d, J
=5.18 Hz, 1 H), 8.43 (d, J=8.97 Hz, 1 H), 8.40 (d,
J=2.78 Hz, 1 H), 8.10 - 8.16 (m, 1 H), 7.87 (dd,
J=9.09, 2.78 Hz, 1 H), 7.46 - 7.56 (m, 4 H), 7.36 -
7.44 (m, 3 H), 7.29 - 7.35 (m, 1 H), 6.56 (d, J=5.31
Hz, 1 H), 5.40 (s, 2 H), 3.95 (d, J =4.04 Hz, 6
H).2006/016344 Example 188
N-(5-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-2-pyridiny
l)-6'-oxo-l l-(phenylmethyl)-l',6'-
dihydro-2,3'-bipyridine-5'-carboxamide: MS (ESI pos.
ion) m/z: 586 (MH+) . Calc'd exact mass for C34H27N5O5
: 585. 1 NMR (400 MHz, DMSO-J 6) 12.54 (s, 1 H), 9.27
(d, J=2.78 Hz5 1 H), 9.19 (d, J=2.78 Hz, 1 H), 8.68
(d, J=AAl Hz, 1 H), 8.50 (d, J-5.18 Hz, 1 H), 8.44 (d,
J=8.97 Hz, 1 H), 8.40 (d, J=2.91 Hz, 1 H), 7.97 - 8.02
(m, 1 H), 7.90 - 7.96 (m, 1 H), 7.88 (dd, J=8.97, 2.91
Hz, 1 H), 7.54 (s, 1 H), 7.45 - 7.49 (m, 2 H), 7.36 -
7.43 (m, 4 H), 7.29 - 7.35 (m, 1 H), 6.56 (d, J=5.18
Hz, 1 H), 5.45 (s, 2 H), 3.95 (d, J=3.66 Hz, 6 H).
Example 189
N-(5-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-2-pyridiny
l)-2-oxo-l-(phenylmethyl)-5-(2-
thienyl)-l,2-dihydro-3-pyridinecarboxamide: MS (ESI
pos. ion) m/z: 591 (MH+) . Calc'd exact mass for
C33H26N4O5S: 590. 1H NMR (400 MHz5DMSO-J 6) 12.54 (s,
1 H), 8.82 (s, 1 H), 8.71 (s, 1 H), 8.50 (d, J=4.80
Hz, 1 H), 8.36 - 8.45 (m, 2 H), 7.87 (d, J -9.85 Hz, 1
H), 7.59 (d, J=A.&0 Hz, 1 H), 7.54 (s, 1 H), 7.48 -
7.52 (m, 1 H), 7.43 - 7.48 (m, 2 H), 7.35 - 7.43 (m, 3
H), 7.28 - 7.36 (m, 1 H), 7.14 - 7.20 (m, 1 H), 6.56
(d, J=5.43 Hz, 1 H), 5.39 (s, 2 H), 3.95 (d, J=4.67
Hz, 6 H). Example 1902006/016344
N-(5-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-2-pyridiny
l)-2-oxo-l-(phenylmethyl)-5-(2-
pyrazinyl)-l,2-dihydro-3-pyridinecarboxamide: MS (ESI
pos. ion) m/z: 587 (MH+) . Calc'd exact mass for
C33H26N6O5: 586. 1H NMR (400 MHz, DMSO-J 6) 12.46 (s,
1 H)5 9.32 (d, J =2.65 Hz, 1 H), 9.30 (d, J 1.39 Hz, 1
H), 9.26 (d, J=2.65 Hz, 1 H), 8.73 (dd, J=2.40, 1.64
Hz, 1 H), 8.63 (d, J=2.40 Hz, 1 H), 8.49 (d, J=5.18
Hz, 1 H), 8.43 (d, J=9.09 Hz, 1 H), 8.40 (d, J=2.78
Hz, 1 H), 7.88 (dd, J=8.97, 2.91 Hz, 1 H), 7.54 (s, 1
H), 7.46 - 7.52 (m, 2 H), 7.36 - 7.43 (m, 3 H), 7.29 -
7.36 (m, 1 H), 6.55 (d, J=5.18 Hz, 1 H), 5.44 (s, 2
H), 3.95 (d, J=3.92 Hz, 6 H). Example 191
N-(5-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-2-pyridiny
l)-5-methyl-2-oxo-l-
(phenylmethyl)-l,2-dihydro-3-pyridinecarboxamide: MS
(ESI pos. ion) m/z: 523.2 (MH+) . Calc'd exact mass
for C33H26N6O5: 586. 1H NMR (400 MHz, DMSO-J 6) 12.74
(s, 1 H), 8.49 (d, J=5.18 Hz, 1 H), 8.36 - 8.44 (m, 3
H), 8.22 (s, 1 H), 7.85 (dd, J =8.97, 2.78 Hz, 1 H),
7.54 (s, 1 H), 7.27 - 7.43 (m, 6 H), 6.54 (d, J=5.18
Hz, 1 H), 5.27 (s, 2 H), 3.95 (d, J=4.29 Hz, 6 H),
2.20 (s, 3 H). Example 192
N-(4-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-3-fluoroph
enyl)-5-bromo-l-(3-
methylphenyl)-2-oxo-l,2-dihydro-3-pyridinecarboxamide:
MS (ESl pos. ion) m/z: 605 (MH+). Calc'd exact mass
for C30H23BrFN3O5: 604. 1H NMR (400 MHz, DMSO-J 6)
12.00 (s, 1 H), 8.53 (d, J=2.78 Hz, 1 H), 8.46 - 8.51
(m, 2 H), 8.04 (dd, J=12.88, 2.40 Hz, 1 H), 7.53 -
7.58 (m, 1 H), 7.53 (s, 1 H), 7.42 - 7.50 (m, 2 H),
7.41 (s, 1 H), 7.31 - 7.39 (m, 3 H), 6.48 (d, J=4.93
Hz, 1 H), 3.95 (d, J=2.02 Hz, 6 H), 2.39 (s, 3
H).Example 193
N-(4-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-3-fluoroph
enyl)-5-(l-methyl-lH-pyrazol-4-
yl)-2-oxo-l-phenyl-l,2-dihydro-3-pyridinecarboxamide:
MS (ESI pos. ion) m/z: 592 (MH+) . Calc'd exact mass
for C33H26FN5O5: 591. 1HNMR (400 MHz, DMS(W 6) 12.28
(s, 1 H), 8.76 (d, J=2.53 Hz, 1 H), 8.49 (d, J=5.31
Hz, 1 H), 8.42 (d, J=2.53 Hz, 1 H), 8.26 (s, 1 H),
8.08 (d, J=12.76 Hz, 1 H), 7.93 (s, 1 H), 7.52 - 7.64
(m, 7 H), 7.46 (t, J=8.65 Hz, 1 H), 7.41 (s, 1 H),
6.51 (d, J=4.93 Hz, 1 H), 3.95 (s, 6 H), 3.86 (s, 3
H). Example 194
N-(3-fluoro-4-((6-(methyloxy)-7-((3-(4-morpholinyl)pro
pyl)oxy)-4-quinolinyl)
oxy)phenyl)-2-oxo-5-phenyl-l-(phenylmethyl)-l,2-dihydr
o-3-pyridinecarboxamide: MS (ESI pos. ion) m/z: 715
(MH+) . Calc'd exact mass for C42H39FN4O6: 714.
Example 195 1,1-dimethylethyl
5-(((5-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-2-pyridi
nyl)amino)carbonyl)-
6-oxo-l-(phenylmethyl)-l,3',6,6'-tetrahydro-3,4'-bipyr
idine-l '(2'H)-carboxylate: MS (ESI pos. ion) m/z: 690
(MH+) . Calc'd exact mass for C39H39N5O7: 689.Example
196
N-(4-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-3-fluoroph
enyl)-2-oxo-l-(phenylmethyl)-5-(2-
pyrimidinyl)-l,2-dihydro-3-pyridinecarboxamide: MS
(ESI pos. ion) m/z: 604 (MH+) . CaIc'd exact mass for
C34H26FN5O5: 603. Example 197
N-(4-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-3-fluoroph
enyl)-2-oxo-l-phenyl-5-(lHpyrazol-
4-yl)-l,2-dihydro-3-pyridinecarboxamide: MS (ESI pos.
ion) m/z: 578 (MH+) . Calc'd exact mass for
C32H24FN5O5: 577. Example 198
l-benzyl-5-bromo-N-(2-chloro-4-(6,7-dimethoxyquinolin-
4-yloxy) phenyl)-2-oxo-l,2-
dihydropyridine-3-carboxamide: MS (ESI pos. ion) m/z:
622 (MH+). Calc'd exact mass for C30H23BrClN3O5: 621.
IH NMR (400 MHz, CDCl3) 12.34 (s, 1 H), 8.66 - 8.72
(m, 2 H5), 8.53 (d, J=5.37 Hz, 1 H), 7.66 (d, J=2.93
Hz, 1 H), 7.52 (s, 1 H), 7. 49 - 7.29 (m, 7 H), 7.12 -
7.18 (m, 1 H), 6.55 (d, J=5.37 Hz, 1 H), 5.29 (d,
J=4.88 Hz, 2 H), 4.06 (s, 6 H)Example 199
N-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-yl)-2-oxo-l-
phenyl-5-(pyridin-3-yl)-l,2-
dihydropyridme-3-carboxamide: MS (ESI pos. ion) m/z:
542 (MH+). Calc'd exact mass for C32H23N5O4 541. IH
NMR (400 MHz, CDCl3) 12.44 (s, 1 H), 9.03 (d, J=2.78
Hz, 1 H), 8.83 (d, J =0.51 Hz5 IH), 8.70 - 8.64 (m, 1
H), 8.63 (d, J =5.43 Hz, 1 H), 8.51 (d, J=9.09 Hz, 1
H), 8.28 -8.23 (m, 2H), 7.93 (d, J=2.91 Hz, 1 H), 7.91
- 7.88 (m, 1 H), 7.65-7.39 (3m, 8 H), 7.25 (d, J=2.53
Hz 1 H), 6.47 (d, J=5.43 Hz, 1 H), 3.99 (s, 3 H)
Example 200
N-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-yl)-2-oxo-l-
phenyl-5-(pyrazin-2-yl)-l,2- 



dihydropyridine-3-carboxamide: MS (ESI pos. ion) m/z:
543 (MH+). Calc'd exact mass for C3 1H22N6O4 542 IH
NMR (400 MHz, CDCl3) 12.36 (s, 1 H), 9.37 (d, J=2.78
Hz, 1 H), 9.08 (s, 1 H), 8.69 - 8.60 (m, 2 H), 8.59 -
8.50 (m, 2 H), 8.52 (d, J=8.97 Hz, 1 H)5 8.28 -8.23
(m, 2 H), 7.66 - 7.42 (3 m, 7 H), 7.24 (d, J=2.27 Hz,
1 H)5 6.46 (d, J=5.31 Hz5 1 H), 3.99 (s, 3 H). Example
201N-(5-(6,7-dimethoxyquinolin-4-yIoxy)pyridin-2-yl)-2
-oxo-l-phenyl-5-(pyridin-3-yl)-l,2-
dihydropyridine-3-carboxamide: MS (ESI pos. ion) m/z
572 (MH+). Calc'd exact mass for C33H25N5O5 571
Example 202
N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2-yl)-2-ox
o-l-phenyl-5-(pyrazin-2-yl)-l,2-
dihydropyridine-3-carboxamide: MS (ESI pos. ion) m/z
573 (MH+). Calc'd exact mass for C32H24N6O5 572.
Example 203
N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2-yl)-2-ox
o-l-phenyl-5-(thiophen-2-yl)-l,2-
dihydropyridine-3-carboxamide: MS (ESI pos. ion) m/z
577 (MH+). Calc'd exact mass for C32H24N4O5S 576.
Example
2045-benzyl-N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridi
n-2-yl)-2-oxo-l-phenyl-l,2-
dihydropyridine-3-carboxamide: MS (ESI pos. ion) m/z
585 (MH+). Calc'd exact mass for C35H2 N4O5 584
Example 205 tert-butyl
4-(5-((5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2-yl)c
arbamoyl)-6-oxo-lphenyl-
l,6-dihydropyridin-3-yl)-5,6-dihydropyridine-l(2H)-car
boxylate: MS (ESI pos. ion) m/z 676 (MH+). Calc'd
exact mass for C38H37N5O7 675 Example 206
5-bromo-N-(2-chloro-4-(6,7-dimethoxyquinolin-4-yloxy)p
henyl)-2-oxo-l-phenyl-l,2-
dihydropyridine-3-carboxamide: MS (ESI pos. ion) m/z:
607 (MH+). Calc'd exact mass for C29 H2 1BrClN3O5: 606
IH NMR (400 MHz, CDCl3) 12.12 (s, 1 H), 8.79 (d,
J=2.44 Hz, 1 H), 8.66 (d, J=8.79 Hz, IH), 8.52 (d,
J=4.88 Hz5 1 H), 7.78 (d, J=2.93 Hz, 1 H), 7.67 - 7.31
(m, 8 H), 7.07 - 7.21 (m, 1 H), 6.54 (d, J=4.88 Hz, 1
H), 4.05 (s, 3 H), 4.04 (s, 3 H)Example 207
N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2-yl)-4-(2
-methoxyethylamino)-2-oxo-lphenyl-
l,2-dihydropyridine-3-carboxamide Step 1:
2-fluoro-4-iodonicotinic acid. To a stirred solution
of 2-fluoro-4-iodopyridine-3- carboxaldehyde (10.Og5
39.8 rnmol) in tert-butanol (350 mL) and water (100
niL) at room temperature were added 2-methyl-2-butene
(42.1 ml, 398 mmol), sodium phosphate, monobasic,
monohydrate (60.5 g, 438 mmol) and sodium chlorite
(18.0 g, 199 mmol). The reaction mixture was stirred
at room temperature for 75 min. The reaction mixture
was diluted with dichloromethane and a 6M aqueous
solution of hydrochloric acid was added until pH
~2.T/US2006/016344 The water layer was extracted with
dichloromethane. The organic phase was dried over
MgSO4, filtered and concentrated in vacuo.
Purification by MPLC (CH2Cl2MeOH+ 1% AcOH: 100/0 to
80/20) afforded 2-fluoro-4-iodonicotinic acid (10.63
g, 39.8 mmol, 100% yield). MS (ESI pos. ion) m/z: 268
(MH+). Calc'd exact mass for C6H3FINO2: 267. Step 2:
2-hydroxy-4-iodonicotinic acid. A suspension of
2-fluoro-4-iodonicotinic acid (896 mg, 3356 mmol) in
6M hydrochloric acid (13423 ml, 80540 mmol) was heated
at 100 0C. After 5 min, the reaction became a
solution, and then a precipitate appeared. The
reaction mixture was stirred 60 min at 100 0C and then
cooled to room temperature. Filtration afforded 2-
hydroxy-4-iodonicotinic acid (710 mg, 2679 mmol, 80%
yield). MS (ESI pos. ion) m/z: 248 (M+H-H2O). Calc'd
exact mass for C6H4INO3: 265. Step 3: methyl
2-hydroxy-4-iodonicotinate. Thionyl chloride (3.81 ml,
52.2 mmol) was added to a suspension of
2-hydroxy-4-iodonicotinic acid (3.46 g, 13.1 mmol) in
dichloromethane (12 mL) in a pressure vessel at room
temperature. The reaction mixture was then heated at
75 0C for 3h. An aliquot was taken and hydrolyzed with
methanol. LCMS analysis showed the derived methyl
ester seen as major compound. The reaction mixture was
cooled to room temperature and was concentrated in
vacuo to give 2-hydroxy-4-iodonicotinoyl chloride.
2-hydroxy-4-iodonicotinoyl chloride in MeOH (100 mL)
was stirred at room temperature for 2h. Concentration
in vacuo of the reaction mixture afforded methyl
2-hydroxy- 4-iodonicotinate (3.64g, 13.1 mmol,
quantitative yield). MS (ESI pos. ion) m/z: 280 (MH+).
Calc'd exact mass for C7H6INO3: 279. Step 4 : methyl
4-iodo-2-oxo-l-phenyl-l,2-dihydropyridine-3-carboxylat
e. Methyl 2- hydroxy-4-iodonicotinate (123 mg, 441
mmol), phenylboronic acid (161 mg, 1322 mmol), copper
acetate (160 mg, 882 mmol) were combined.
Dichloroethane (6 mL) was added followed by molecular
sieves 4A activated (490 mg) and pyridine (143 ml,
1763 mmol). The reaction mixture was stirred at 55 0C
for 3 h. LCMS analysis of an aliquot showed the
reactionwas complete. The reaction mixture was diluted
with dichloromethane and filtered through a pad of
celite (rinsing with dichloromethane). The filtrate
was concentrated in vacuo and purification by MPLC
(ISCO, CH2Cl2MeOH: 100/0 to 97.5/2.5) afforded methyl
4-iodo-2-
oxo-l-phenyl-l,2-dihydropyridine-3-carboxylate (142
mg, 400 mmol, 91% yield). MS (ESI pos. ion) m/z: 356
(MH+). Calc'd exact mass for C13H10INO3: 355. Step 5:
4-iodo-2-oxo-l-phenyl-l,2-dihydropyridine-3-carboxylic
acid. To a stirred solution of methyl
4-iodo-2-oxo-l-phenyl-l,2-dihydropyridine-3-carboxylat
e (2.34 g, 6.59 mmol) in dioxane (39 mL) was added
water (12 mL) followed by sodium hydroxide 6M solution
(4.39 ml, 26.4 mmol). The reaction mixture was heated
at 50 0C for 4h. LCMS analysis of an aliquot showed
the reaction was complete. The reaction mixture was
cooled to room temperature and concentrated in vacuo.
Water was added, and the pH was adjusted to ~3 with 6M
aqueous hydrochloric acid solution. The solid formed
was isolated by filtration and was dried under high
vacuum overnight to give 4-iodo-2-oxo-l -phenyl-
l,2-dihydropyridine-3- carboxylic acid (1.79 g, 5.25
mmol, 80% yield), which was used without further
purification. MS (ESI pos. ion) m/z: 364 (M+Na).
Calc'd exact mass for C12H8INO3: 341 . Step 6:
N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2-yl)-4-io
do-2-oxo-l-phenyl-l,2- dihydropyridine-3-carboxamide.
To a stirred solution of 4-iodo-2-oxo-l -phenyl-1,2-
dihydropyridine-3-carboxylic acid (132 mg, 387 mmol)
in CH2Cl2 (3.9 mL) in a pressure vessel at room
temperature was added thionyl chloride (113 ml, 1548
mmol). The reaction mixture was heated at 75 0C and
stirred for Ih. An aliquot was taken, hydrolized with
methanol and analyzed by LCMS: the reaction was done.
The reaction mixture was concentrated in vacuo. 4-
iodo-2-oxo-l-phenyl-l,2-dihydropyridine-3-carbonyl
chloride was used in the next step without further
purification.To a solution of 4-iodo-2-oxo-l -phenyl-
l,2-dihydropyridine-3-carbonyl chloride (139 mg, 387
mmol) in dichloromethane (4 mL) at room temperature
was added diisopropylethylamine (202 ml, 1160 mmol)
followed by 5-(6,7-dimethoxyquinolin-4-
yloxy)pyridin-2-amine ( 115 mg, 387 mmol). The
reaction mixture was stirred at room temperature for
2h. An aliquot was taken and analyzed by LCMS:
reaction was done. The reaction mixture was diluted
with methanol and directly adsorbed on silica.
Purification by MPLC (CH2Cl2/MeOH: 100/0 to 96/4)
afforded -(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-
2-yl)-4-iodo-2-oxo-l-phenyl-l,2-dihydropyridme-3-carbo
xamide (162 mg, 261 mmol, 68% yield for two steps). MS
(ESI pos. ion) m/z: 621 (MH+). Calc'd exact mass for
C2 H 0IN4O5: 620. Step 7:
N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2-yl)-4-(2
-methoxyethylamino)-2-
oxo-l-phenyI-l,2-dihydropyridine-3-carboxamide.
2-methoxyethylamine (137 ml, 1573 mmol) was added to a
suspension of
N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2-yl)-4-
iodo-2-oxo-l -phenyl-
l,2-dihydropyridine-3-carboxamide (122 mg, 197 mmol)
in iso-propanol ( 1 mL). The reaction mixture was
heated at 100C for 80 min. An aliquot was taken and
analyzed by LCMS: The reaction was done. The reaction
mixture was diluted with dichloromethane. The crude
was adsorbed on silica and purified by MPLC
(CH2Cl2/Me0H: 100/0 to 95/5) to afford the title
compound -(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2-
yl)-4-(2-methoxyethylamino)-2-oxo-l-phenyl-l,2-dihydro
pyridine-3-carboxamide (84 mg, 148 mmol, 75% yield).
MS (ESI pos. ion) m/z: 568 (MH+). Calc'd exact mass
for C3 1H2 N5O6: 567. IH NMR (400 MHz, DMSO-J 6) 13.28
(s, 1 H), 10.80 - 10.71 (m, 1 H), 8.49 (d, J=5.2 Hz 1
H), 8.34 (d, J=9.1 Hz, 1 H), 8.30 (d, J=2.8 Hz, 1 H),
7.79 (dd, J =9.2, 3.1 Hz, 1 H), 7.73 (d, J =7.8 Hz, 1
H), 7.58 - 7.37 (m, 7 H), 6.53 (d, J=5.2 Hz, 1 H),
6.32 (d, J=8.1 Hz, 1 H), 3.95 (s, 



3 H), 3.94 (s, 3 H), 3.64 - 3.54 (m, 4 H), 3.34 (s, 3
H).US2006/016344 Example 208
N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2-yl)-2-ox
o-l-phenyl-4-(tetrahydro-2Hpyran-
4-ylamino)-l,2-dihydropyridine-3-carboxamide: MS (ESI
pos. ion) m/z: 594 (MH+). Calc'd exact mass for
C33H31N5O6: 593. Example 209
iV-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridm-2-yl)-2-ox
o-l-phenyl-4-(phenylamino)-l,2-
dihydropyridine-3-carboxamide: MS (ESI pos. ion) m/z:
586 (MH+). Calc'd exact mass for C34H27N5O5: 585. IH
NMR (400 MHz, DMSO-J 6) 13.33 (s, 1 H), 12.37 (s, 1
H), 8.50 (d, J=5.2 Hz, 1 H), 8.38 (d, J=9.1 Hz, 1 H),
8.35 (d, J=2.8 Hz, 1 H), 7.82 (dd, J=9.1, 3.0 Hz, 1
H), 7.72 (d, J=7.8 Hz, 1 H), 7.59 - 7.33 (m, 12 H),
6.56 (d, J=5.3 Hz, 1 H), 6.18 (d, J=7.8 Hz, 1 H), 3.95
(s, 3 H) 3.94 (s, 3 H). Example 210
N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2-yl)-4-(4
-methylpiperazin-l-yl)-2-oxo-lphenyl-
l,2-dihydropyridine-3-carboxamide: MS (ESI pos. ion)
m/z: 593 (MH+). Calc'd exact mass for C33H32N6O5: 592.
IH NMR (400 MHz5DMSO-J 6) 11.74 (s, 1 H), 8.48 (d,
J=5.3 Hz, 1 H), 8.37 (d, J =9.0 Hz, 1 H), 8.30 (d,
J=2.9 Hz, 1 H), 7.79 (dd, J =9.1, 2.9 Hz, 1 H),7.61
(d, J=8.1 Hz3 1 H), 7.56 7.48 (m, 3 H), 7.47 - 7.37
(m, 4 H), 6.51 (d, J =5.3 Hz, 1 H), 6.45 (d, J=8.1 Hz,
1 H), 3.95 (s, 3 H), 3.94 (s, 3 H), 3.47 - 3.41 (m, 4
H), 2.46 - 2.37 (m, 4 H), 2.21 (s, 3 H). Example 211
N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2-yl)-4-(m
ethylamino)-2-oxo-l-phenyl-l,2-
dihydropyridine-3-carboxamide: MS (ESI pos. ion) m/z:
524 (MH+). Calc'd exact mass for C29H25N5O5: 523.
Example 212
-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2-yl)-4-(di
methylamino)-2-oxo-l-phenyll,
2-dihydropyridine-3-carboxamide: MS (ESI pos. ion)
m/z: 538 (MH+). Calc'd exact mass for C3OH 7N5O5: 537.
Example 213
4-(2-methoxyethylamino)-N-(5-(7-methoxyquinolin-4-ylox
y)pyridin-2-yl)-2-oxo-l-phenyll,
2-dihydropyridine-3-carboxamide: MS (ESI pos. ion) m/z
538 (MH+). Calc'd exact mass for C30H27N5O5
537.006/016344 Example 214
N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-4-(2-
methoxyethylamino)-2-oxo-lphenyl-
l,2-dihydropyridine-3-carboxamide: MS (ESI pos. ion)
m/z 555 (MH+). Calc'd exact mass for C3 1H27FN4O 554
Example 215
N-(4-((6,7-bis(methyloxy)-4-quinolinyl)oxy)-3-fluoroph
enyl)-l-cyclopentyl-6-oxo-5-(2-
oxo-l-pyrrolidinyl)-l,6-dihydro-3-pyridinecarboxamide:
MS (ESI pos. ion) m/z: 617 (MH+). Calc'd exact mass
for C30H2 1BrFN4O5: 616 Example 216
l-benzyl-N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2
-yl)-4-(2-methoxyethylamino)-2-
oxo-l,2-dihydropyridine-3-carboxamide: MS (ESI pos.
ion) m/z: 582 (MH+). Calc'd exact mass for C32H3
1N5O6: 581. IH NMR (400 MHz, DMSO-^6) 13.45 (s, 1 H)
10.58 (s, 1 H) 8.49 (d, J=5.13 Hz, 1 H) 8.33 (dd,
J=5.90, 2.82 Hz, 2 H) 7.89 (d, J=7.69 Hz, 1 H) 7.79
(dd, J=9.10, 2.69 Hz, 1 H) 7.54 (s, 1 H) 7.41 (s, 1 H)
7.26 - 7.39 (m, 5 H) 6.52 (d, J=5.13 Hz, 1 H) 6.26 (d,
J=7.69 Hz, 1H) 5.10 (s, 2 H) 3.94 (d, J=3.33 Hz, 6 H)
3.48 - 3.59 (m, 4 H) 3.32 (s, 3 H)006/016344 Example
217
l-benzyl-N-(5-(6,7-dimethoxyqumolin-4-yloxy)pyridin-2-
yl)-4-(dimethylamino)-2-oxo-l,2-
dihydropyridine-3-carboxamide: MS (ESI pos. ion) m/z:
552 (MH+). Calc'd exact mass for C3 1H29N5O5: 551.
Example 218
l-benzyl-N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2
-yl)-4-(methylamino)-2-oxo-l,2-
dihydropyridine-3-carboxamide: MS (ESI pos. ion) m/z:
538 (MH+). Calc'd exact mass for C30H27N5O5: 537.
Example 219
l-benzyl-N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2
-yl)-2-oxo-4-(phenylamino)-l,2-
dihydropyridine-3-carboxamide: MS (ESI pos. ion) m/z:
600 (MH+). Calc'd exact mass for C35H29N5O5:
599.2006/016344 Example 220
l-benzyl-N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2
-yl)-2-oxo-4-(pyridin-4-ylamino)-
l,2-dihydropyridine-3-carboxamide: MS (ESI pos. ion)
m/z: 601 (MH+). Calc'd exact mass for C34H28N6O5: 600.
IHNMR (400 MHz, DMSO-J 6) 13.48 (s, 1H) 12.46 (s, 1H)
8.45 - 8.57 (m, 3 H) 8.34 (d, J=12.05 Hz, 2 H) 8.02
(d, 1H) 7.83 (s, 1H) 7.52 (s, 1H) 7.32 - 7.42 (m, 7 H)
6.50 - 6.60 (m, 2 H) 3.93 (s, 3 H) 3.92 (s, 3 H)
Example 221
l-benzyl-N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2
-yl)-4-(4-methylpiperazin-l-yl)-2-
oxo-l,2-dihydropyridine-3-carboxamide: MS (ESI pos.
ion) m/z: 607 (MH+). Calc'd exact mass for C34H34N6O5:
606. Example 222
l-benzyl-N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2
-yl)-2-oxo-4-(tetrahydro-2Hpyran-
4-ylamino)-l,2-dihydropyridine-3-carboxamide: MS (ESI
pos. ion) m/z: 608 (MH+). Calc'd exact mass for
C34H33N5O6: 607. IH NMR (400 MHz, DMSO-J 6) 13.47 (s,
1 H) 10.66 (d, J=7.58 Hz, 2 H) 8.50 (d, J=5.18 Hz, 1H)
8.31 - 8.36 (m, 1H) 7.89 (d, J=I. Hz,006/016344 1 H)
7.78 (dd, J=8.97, 3.03 Hz, 1 H) 7.55 (s, 1H) 7.42 (s,
1H) 7.26 - 7.40 (m, 5 H) 6.53 (d, J=5.18 Hz, 1H) 6.36
(d, J=7.83 Hz, 1H) 5.11 (s, 2 H) 3.95 (d, J=4.04 Hz, 6
H) 3.86 (d, . 1.49 Hz, 3 H) 3.45 - 3.55 (m, 3 H) 1.89
- 1.99 (m, 2 H) 1.44 - 1.57 (m, 2 H) Example 223
l-benzyl-N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2
-yl)-2-oxo-4-(4-(trifluoromethyl)
phenylamino)-l,2-dihydropyridine-3-carboxamide: MS
(ESI pos. ion) m/z: 668 (MH+). Calc'd exact mass for
C36H28F3N5O5: 667. IH NMR (400 MHz, DMSO-4)   ppm
13.59 (s, 2 H) 12.42 (s, 1H) 8.82 (d, J=6.44 Hz, 1H)
8.49 (d, J=2.91 Hz, 1 H) 8.44 (d, J=9.09 Hz, 1H) 7.77
(s, 1H) 7.29 - 7.42 (m, 5 H) 7.00 (d, J =6.44 Hz, 1H)
5.18 (s, 2 H) 4.05 (s, 3 H) 4.03 (s, 3 H) Example 224
l-cyclopentyl-N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-f
luorophenyl)-6-oxo-5-(2-
oxopyrrolidin-l-yl)-l,6-dihydropyridine-3-carboxamide:
MS (ESI pos. ion) m/z: 587 (MH+). Calc'd exact mass
for C32H3 1FN4O6: 586. Example
225N-(3-fluoro-4-(2-(pyrrolidine-l-carboxamido)pyridin
-4-yloxy)phenyl)-3-oxo-2-phenyl-
2,3-dihydropyridazine-4-carboxamide: MS (ESI pos. ion)
m/z: 515 (MH+). Calc'd exact mass for C27H23FN6O4:
514. 1HNMR (300 MHz, CDCl3): 1.23 (s, IH), 1.52 (s,
4H), 2.98- 3.08 (m, 5H), 6.10 (s, IH), 6.11 (d, J=4.11
Hz5 IH), 6.61 (s, IH) 5 6.73 (t, J=8.61 Hz, IH) 5 6.84
(s, IH) 5 6.91 (s, IH), 7.09 (d, J=6.65 Hz, IH) 5 7.15
(q, J=7.96 Hz52H)5 7.29 (s, IH) 5 7.49 (d, J=12.13 Hz5
IH), 7.61 (d, J=5.67 Hz, IH), 7.80 (d, J=3.91 Hz5 IH),
7.97 (d, J=4.11 Hz, IH), 11.39 (s, lH). Example 226
6-((diethylamino)methyl)-N-(4-(6,7-dimethoxyquinolin-4
-yloxy)-3-fluorophenyl)-3-oxo-2-
phenyl-2,3-dihydropyridazine-4-carboxamide: MS (ESI
pos. ion) m/z: 598 (MH+). Calc'd exact mass for
C33H32FN5O5: 597. 1HNMR (300 MHz, CDCl3): 11.99 (s,
IH), 8.61 (s, 2H), 8.04 (s, IH) 5 7.82 (s, IH), 7.57
(m, 4H), 7.26 (s, 3H), 6.61 (s, IH) 54.10 (d, J=6.1
Hz5 9H)5 3.82 (s, 2H), 3.16 (s, IH), 2.79 (s, 4H)5
1.81 (s, IH) 5 1.27 (s, IH). Example 227
6-((dimethylamino)methyl)-N-(3-fluoro-4-(7-methoxyquin
olin-4-yloxy)phenyl)-3-oxo-2-
phenyl-2,3-dihydropyridazine-4-carboxamide: MS (ESI
pos. ion) m/z: 540 (MH+). Calc'd exact mass for
C30H26FN5O4: 539. 1HNMR (300 MHz, CDCl3) : 1.71 (s,
IH) 5 1.75 (ddd, J=6.4, 3.5, 3.3 Hz, 3H), 2.30 (s,
2H)5 3.03-3.13 (m, J=6.5, 3.6, 3.3, 3.3, Hz5 3H)5 3.51
(s, IH) 5 



3.93 (s, 2H), 6.70-6.75 (m, 2H)5 7.20 (m52H)57.33-7.54
(m, 6H)5 7.80 (d, IH) 5 8.45 (d, IH) 5 8.52 (s, IH),
11.85 (s, IH).Example 228
N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-6-met
hyl-3-oxo-2-phenyl-2,3-
dihydropyridazine-4-carboxamide: MS (ESI pos. ion)
m/z: 497 (MH+). Calc'd exact mass for C28H21FN4O4:
496. 1HNMR (300 MHz, CDCl3): 2.54 (s, 3H), 3.96 (s,
4H), 6.40 (s, IH), 7.24 (s, 2H), 7.40 (s, 2H), 7.55
(s, 4H), 7.96 (s, IH), 8.29 (s, 2H), 8.59 (s, IH),
12.01 (s, IH). Example 229
N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2-yl)-6-me
thyl-3-oxo-2-phenyl-2,3-
dihydropyridazine-4-carboxamide: MS (ESI pos. ion)
m/z: 510 (MH+). Calc'd exact mass for C28H23N5O5: 509.
1HNMR (SOO MHZ CDCI 3) : 2.55 (s, 3H), 4.06 (d, J=I. 2
Hz, 6H), 6.49 (d, J=5.3 Hz, IH), 6.82 (s, IH),
7.45-7.64 (m, 7H), 8.29-8.33 (m, IH), 8.46 (d, J=8.9
Hz, IH), 8.52 (d, J=5.3 Hz, IH), 12.37 (s, IH).
Example 230
2-benzyl-N-(5-(6,7-dimethoxyquinolin-4-yloxy)pyridin-2
-yl)-6-methyl-3-oxo-2,3-
dihydropyridazine-4-carboxamide: MS (ESI pos. ion)
m/z: 524 (MH+). Calc'd exact mass for C29H25N5O5: 523.
1HNMR (SOO MHZ 5 CDCI 3) : 2.48 (s, 3H)54.06 (s, 6H)5
5.30 (s, 2H)5 5.42 (s, 2H)5 6.46 (d, J=5.3 Hz, IH) 5
7.35 (d5 J=6.7 Hz52H)5 7.43-7.61 (m, 3H)5 8.17 (s, IH)
5 8.34 (s, IH) 5 8.44 (d, J=8.9 Hz5 IH) 5 8.52 (d,
J=5.1 Hz5 IH) 5 12.50 (s, IH).6 016344 Example 231
N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-3-oxo
-2-phenyl-2,3-dihydropyridazine -4-carboxamide: MS
(ESI pos. ion) m/z: 483 (MH+). Calc'd exact mass for
C27H19FN4O4: 482. 1HNMR (300 MHz, CDCl3) : 3.97 (s,
3H) 5.30 (s, IH), 6.41 (d, J=4.1 Hz, IH), 7.19-7.28
(m, 3H), 7.58 (s, 3H), 7.96 (d, J=I 1.8 Hz, IH), 8.24
(d, J=2.9 Hz, 2H), 8.28 (s, IH), 8.42 (d, J=3.9 Hz,
IH), 8.60 (d, J=5.0 Hz, IH), 11.89 (s, IH). Example
232
N-(2-chloro-4-(6,7-dimethoxyquinolin-4-yloxy)phenyl)-6
-methyl-3-oxo-2-phenyl-2,3-
dihydropyridazine-4-carboxamide: MS (ESI pos. ion)
m/z: 543 (MH+). Calc'd exact mass for C29H23ClN4O5
542. IH NMR (400 MHz, CDCl3) 12.24 (s, 1 H), 8.68 (d,
J-9.28 Hz, 1 H,), 8.53 (d, J =5.37 Hz, 1 H), 8.32 (s,
1 H), 7.73-7.40 (m, 7 H), 7.30 (s, IH), 7.17 (d,
JM7.81, IH), 6.57 (d, J=4.40 Hz, 1 H,), 4.07 (s, 3 H),
4.05 (s, 3 H), 2.54 (s, 3 H5) Example 23316344
(R)-N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-fluoropheny
l)-6-((3-(dimethylamino)
pyrrolidin-l-yl)methyl)-3-oxo-2-phenyl-2,3-dihydropyri
dazine-4-carboxamide: MS (ESI pos. ion) m/z 639 (MH+).
Calc'd exact mass for C35H35FN6O5 638. Example 234
3-benzyl-N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-fluoro
phenyl)-2-oxoimidazolidine-lcarboxamide: MS (ESI pos.
ion) m/z: 517 (MH+). Calc'd exact mass for
C28H25FN4O5: 516. Example 235
N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-fluorophenyl)-5
-((dimethylamino)methyl)-2-oxo-
3-phenyl-tetrahydropyrimidine-l(2H)-carboxamide: MS
(ESI pos. ion) m/z: 574 (MH+). Calc'd exact mass for
C3 1H32FN5O5: 573.Example 236 Step 1: Ethyl
7-methyl-4-oxo-4H-pyrido[l,2-a]pyriniidine-3-carboxyIa
te. A mixture of diethyl 2-(ethoxymethylene)malonate
(0.60 g, 3 mmol), 5-methylpyridin-2-amine (0.20 g, 2
mmol), DBU (0.1 ml, 0.9 mmol) in acetonitrile (2 g, 49
mmol) was heated under Microwave (CEM) at 150 0C (150
W) for 20 min. The resultant was diluted with
dichloromthane and water, and the organic layer was
dried over sodium sulfate. The organic solution was
concentrated, and the residue was crystallized in
dichloromethane and diethyl ether to give the title
compound as a pale yellow solid (0.25 g, 58 %): MS
(ESI pos. ion) m/z: 233 (MH+). Calc'd exact mass for
Ci2H12N2O3: 232. Steps 2 and 3:
N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-7-met
hyI-4-oxo-4Hpyrido[ l,2-a]pyrimidine-3-carboxamide. To
a suspension of ethyl 7-methyl-4-oxo-4Hpyrido[
l,2-a]pyrimidine-3-carboxylate (0.11 g 0.47 mmol) in
ethanol was added 1N NaOH006/016344 solution (3 mL,
3mmol) at RT. The reaction mixture was stirred for 16
at RT. The resultant was concentrated, and the residue
was diluted with water. The aqueous solution was
washed with diethyl ether and then acidified with 2N
HCl solution and extracted with dichloromethane. The
organic solution was dried over magnesium sulfate and
concentrated to give a yellow solid (0.090 g, 93%): MS
(ESI pos. ion) m/z: 205 (MH+). Calc'd exact mass for
C10H8N2O3: 204. A mixture of
3-fluoro-4-(7-methoxyquinolin-4-yloxy)benzenamine
(0.08 g, 0.3 mmol), 7-
methyl-4-oxo-4H-pyrido[l,2-a]pyrimidine-3-carboxylic
acid (0.08 g, 0.4 mmol), HATU (0.4 g, 0.8 mmol) in
dichlormethane was stirred for 16 h. Then, the mixture
was diluted with dichloromethane and aq. NaHCO3
solution. The organic layer was separated, dried over
Na2SO4 and concentrated. The residue was purified by
ISCO (0-5 % MeOH in EtOAc) to give the title compound
as a yellow solid (0.032 g, 24 %): MS (ESI pos. ion)
m/z: 471 (MH+), Calc'd exact mass for C26H19FN4O4:
470; 1HNMR (400 MHz, CDCl3) : 11.4 (s, IH), 9.4 (s,
IH), 9.1 (s, IH), 8.6 (d, J 6 Hz, IH), 8.3 (d, J= 9
Hz, IH), 8.0 (dd, J= 3, 12 Hz, IH), 7.9 (m, 2H), 7.5
(m, IH), 7.4 (d, J- 3 Hz, IH), 7.0-7.3 (m, 2H), 6.4
(d, J= 3 Hz, IH), 3.98 (s, 3H), 2.57 (s, 3H). Example
237T/US2006/016344 Step 1: 4-Phenylmorpholin-3-one. A
250-mL flask was charged with 2-anilinoethanol (9.17
ml, 73.2 mmol), 9 mL dry EtOH, an overhead stirrer, a
calibrated pH probe, and 27 niL water. An addition
funnel was charged with 10 N sodium hydroxide solution
(45.4 ml, 454 mmol). The solution was heated to 4 1 C,
and treated with chloracetyl chloride (17.5 ml, 220
mmol) via a syringe pump over 1 h. The sodium
hydroxide solution was simultaneously added to the
stirring solution so that the pH was maintained
between 12 and 12.5. After the addition was complete,
the solution was cooled to 0 C and stirred for 1 h.
The solids were collected and washed with water (2 X
60 mL cold water). The solids were dried at 50 0C at
0.2 mm Hg for 36 h to afford 4-phenylmorpholin-3-one
(8.10 g, 62.5% yield). 1H NMR (400 MHz, CHLOROFORM-d)
3.75 - 3.80 (m, 2 H) 4.02 - 4.06 (m, 2 H) 4.35 (s, 2
H) 7.27 - 7.36 (m, 3 H) 7.39 - 7.46 (m, 2 H). 13C NMR
(101 MHz, CHLOROFORM-d) 49.69 (s, 1 C) 64.14 (s, 1 C)
68.57 (s, 1 C) 125.48 (s, 2 C) 127.15 (s, 1 C) 129.30
(s, 2 C) 141.31 (s, 1 C) 166.59 (s, 1 C). Step 2:
Lithium 3-oxo-4-phenylmorpholine-2-carboxylate. A dry
100 mL Schlenk-type flask was fitted with a
nitrogen/vacuum line and charged with 2-bromo-l
,3,5-tri-tertbutylbenzene (0.521 g, 1.601 mmol), 20 mL
dry THF, and a stirbar. The solution was cooled to -78
0C and treated with 2.5M butyllithium (0.582 ml, 1.456
mmol). The reaction was stirred for 15min and treated
with 4-phenylmorpholin-3-one ( 0.258 g, 1.456 mmol)
dissolved in 2 mL dry THF dropwise over 5 min. The
reaction was stirred for 2 h at -78 0C. The side arm
compartment of the Schlenk-type flask was charged with
~lg dry ice. The system was sealed, and the dry ice
was allowed to sublime into the solution. After 30
min, a nitrogen needle was fitted to the flask, and a
solid was noted in the solution. The cooling bath was
removed, which caused the solids to bubble (presumably
dry ice). The solution was allowed to warm to RT
overnight. The solution was diluted with 40 mL water
and extracted with dichloromethane (2x10 mL). The
water was concentrated in vacuo and dried at 60 C and
0.15 irnnHg to afford lithium
3-oxo-4-phenylmorpholine-2-carboxylate (0.200 g, 60.5%
yield). 1H NMR (400 MHz, D2O) 3.72 (t, J=5.23 Hz, 2
H), 3.99 (dt, J=12.10, 5.29 Hz, 1 H), 4.08 (dt,
J=12.15, 5.22 Hz, 1 H), 4.61 (s, 1 H), 7.24 - 7.28 (m,
2 H), 7.32 (tt, 1 H), 7.38 - 7.44 (m, 2 H).006/016344
Step 3: N-(3-Fluoro-4-(7-methoxy
quinolin-4-yloxy)phenyl)-3-oxo-4-phenylmorpholine-2-
carboxamide. A dry, 10 mL schlenk-type flask was
charged with a stirbar, lithium 3-oxo-4-
phenylmorpholine-2-carboxylate (0.096 g, 0.42 rnmol),
triethylammonium hydrochloride (0.058 g, 0.42 mmol),
3H-[l,2,3]triazolo[4,5-b]pyridin-3-ol (0.072 g, 0.53
mmol), and evacuated. The flask was back-filled with
nitrogen and treated with 2 mL dry THF and 1mL dry
NMP. To the stirring solution was added Si-DCC (0.55
g, 0.53 mmol) followed by3-
fluoro-4-(7-methoxyquinolin-4-yloxy)benzenamine (0.100
g, 0.35 mmol). The reaction was stirred for 3 d at RT,
and then 60 0C for 24 h. The slurry was filtered
through a 0.22 mm frit, and the THF removed. The crude
was purified by HPLC (Waters Spherisorb S5 column (PN
PSS830195, 20 X 250 mm, 60 A pore, 5 mm particle
size)) to afford the title compound (0.026 



g, 15.2% yield) 1H NMR (400 MHz5 Chloroform-d) 3.74
(ddd, J-12.32, 3.72, 3.52 Hz, 1 H), 3.95 - 4.03 (m, 4
H), 4.23 (dt, J=12.42, 3.91 Hz, 1 H), 4.27 - 4.38 (m,
1 H), 5.06 (s, 1 H), 6.37 (dd, J=5.23, 1.12 Hz, 1 H),
7.20 (t, J=8.56 Hz, 1 H), 7.24 (dd, J=9.15, 2.49 Hz, 1
H), 7.27 (ddd, J=8.83, 2.47, 1.12 Hz, 1 H), 7.32 -
7.41 (m, 3 H), 7.43 (d, J=2.45 Hz, 1 H), 7.46 - 7.51
(m, 2 H), 7.81 (dd, J=12.03, 2.35 Hz, 1 H), 8.26 (d,
J=9.19 Hz, 1 H), 8.59 (d, J=5.18 Hz, 1 H), 9.66 (br.
s., 1 H). MS (ESI pos. ion) m/z = 488, calc'd for
C27H22FN3O5 487. Example 238
N-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-yl)-l-methyl
-3-oxo-2-phenyl-2,3-dihydro-lHpyrazole- 4-carboxamide
Step 1: Ethyl
l-methyl-3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carb
oxylate. To a solution of ethyl
3-oxo-2-phenyl-2,3-dihydro-lH-pyrazole-4-carboxylate
(1000 mg, 5.0mmol) in dichloromethane (10 mL) was
added methyl trifluoromethanesulfonate (1200 mg, 7.3
rnmol). The red solution was stirred at room
temperature. After 14 h, the mixture was partitioned
between dichloromethane and NaHCO3 (sat). The aqueous
was extracted with dichloromethane (2x). The combined
organic was dried over Na2SO4, concentrated and
purified on silica. The product was triturated with
EtOAc-hexane-CHCl 3 to give the pure product as
crystals (260 mg, 21%). Calc'd for C12H12N2O3, 232.08;
MS (ESI pos. ion) m/z: 233 (MH+). 1H NMR (400 MHz,
CHLOROFORM-d): 1.36 (t, J=7.04 Hz, 3 H), 3.39 (s, 3
H), 4.32 (q, J=7.17 Hz, 2 H), 7.32 (d, J=7.43 Hz, 2
H), 7.42 (t, J=7.34 Hz, 1 H), 7.50 (t, J=7.73 Hz, 2
H), 7.99 (s, 1 H). Step 2:
N-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-yl)-l-methyl
-3-oxo-2-phenyl-2,3-
dihydro-lH-pyrazole-4-carboxamide. A solution of ethyl
l-methyl-3-oxo-2-phenyl-2,3-
dihydro-lH-pyrazole-4-carboxylate (260 mg, 1056 mmol)
in MeOH was treated with NaOH (1000 ml, 5000 mmol) in
H2O (3 mL). The mixture was heated to 60 0C for 30 min
and then cooled to room temperature. Then, the mixture
was neutralized with aq. HCl (5 N, 1.1 mL) and
concentrated to dryness. The residue was further dried
with (azeotrope distillation with toluene, 3 x 5 mL).
The resulting carboxylic acid was mixed with
5-(7-methoxyquinolin-4- yloxy)ryridin-2-amine (282 mg,
1054 mmol), Et3N (500 ml, 3587 mmol), and HATU (401
mg, 1054 mmol) in DMF (4 mL) - dichloromethane (5 mL)
and was stirred at 60 0C for 2 h. Upon cooling to room
temperature, the mixture was diluted with EtOAc
containing 10% MeOH (30 mL) and washed with H2O. The
organic layer was dried over Na2SO4, concentrated, and
eluded on silica (1-10% 2N NH3-MeOH in CHCl3) . The
product was further purified on preparative HPLC to
afford a white powder (100 mg, 20%). Calc'd for C26H2
1N5O4: 467.16; MS (ESI pos. ion) m/z: 468 (MH+). 1H
NMR (400 MHz, DMSO-d6) 3.49 (s, 3 H) 3.95 (s, 3 H)
6.55 (d, J 5.1, 1H) 7.30 (dd, J 2.0, 9.0, 1 H) 7.42
(s, 1 H) 7.59 (s, 17 H) 7.50- 7.60 (m, 5 H), 7.84 (dd,
J 2.8, 9.2, IH), 8.22 (d, J 9.2, IH), 8.34 - 8.38 (m,
2 H) 8.62 (d, J 5.3, 1H) 8.69 (s, 1H) 10.86 (s, 1
H).Example 239 Step l : 4-Phenylmorpholin-3-one. A
250-mL flask was charged with 2-anilinoethanol (9.17
ml, 73.2 mmol), 9 rnL dry EtOH, an overhead stirrer, a
calibrated pH probe, and 27 mL water. An addition
funnel was charged with ION sodium hydroxide solution
(45.4 ml, 454 mmol). The solution was heated to 4 1 C,
and treated with chloracetyl chloride (17.5 ml, 220
mmol) via a syringe pump over 1 h. The sodium
hydroxide solution was simultaneously added to the
stirring solution so that the pH was maintained
between 12 and 12.5. After the addition was complete,
the solution was cooled to 0 C and stirred for 1 h.
The solids were collected and washed with water (2 X
60 mL cold water). The solids were dried at 50 C at
0.2 mm Hg for 36 h to afford 4-phenylmorpholin-3-one
(8.10 g, 62.5% yield). 1H NMR (400 MHz, CHLOROFORM-d)
3.75 - 3.80 (m, 2 H) 4.02 - 4.06 (m, 2 H) 4.35 (s, 2
H) 7.27 - 7.36 (m, 3 H) 7.39 - 7.46 (m, 2 H). 13C NMR
(101 MHz, CHLOROFORM-d) 49.69 (s, 1 C) 64.14 (s, 1 C)
68.57 (s, 1 C) 125.48 (s, 2 C) 127.15 (s, 1 C) 129.30
(s, 2 C) 141.31 (s, 1 C) 166.59 (s, 1 C). Step 2:
Lithium 3-oxo-4-phenylmorpholine-2-carboxylate. A dry
100 mL Schlenk-type flask was fitted with a
nitrogen/vacuum line and charged with
2-bromo-l,3,5-tri-tert44 butylbenzene (0.521 g, 1.601
mmol), 20 mL dry THF, and a stirbar. The solution was
cooled to -78 C and treated with 2.5M butyllithium
(0.582 ml, 1.456 mmol). The reaction was stirred for
15min and treated with 4-phenylmorpholin-3-one ( 0.258
g, 1.456 mmol) dissolved in 2 mL dry THF dropwise over
5 min. The reaction was stirred for 2 h at -78 C. The
side arm compartment of the Schlenk-type flask was
charged with ~lg dry ice. The system was sealed, and
the dry ice was allowed to sublime into the solution.
After 30 min, a nitrogen needle was fitted to the
flask, and a solid was noted in the solution. The
cooling bath was removed, which caused the solids to
bubble (presumably dry ice). The solution was allowed
to warm to RT overnight. The solution was diluted with
40 mL water and extracted with dichloromethane (2x10
mL). The water was concentrated in vacuo and dried at
60 0C and 0.15 mmHg to afford lithium
3-oxo-4-phenylmorpholine-2-carboxylate (0.200 g, 60.5%
yield). 1H NMR (400 MHz, D2O) 3.72 (t, J=5.23 Hz, 2
H), 3.99 (dt, J=12.10, 5.29 Hz, 1 H), 4.08 (dt,
J=12.15, 5.22 Hz, 1 H), 4.61 (s, 1 H), 7.24 - 7.28 (m,
2 H), 7.32 (tt, 1 H), 7.38 - 7.44 (m, 2 H). Step 3:
N-(3-Fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-3-oxo
-4-phenylmorpholine-2- carboxamide. A dry, 10 mL
schlenk-type flask was charged with a stirbar, lithium
3-oxo-4- phenylmorpholine-2-carboxylate (0.096 g, 0.42
mmol), triethylammonium hydrochloride (0.058 g, 0.42
mmol), 3H-[l,2,3]triazolo[4,5-b]pyridin-3-ol (0.072 g,
0.53 mmol), and evacuated. The flask was back-filled
with nitrogen and treated with 2 mL dry THF and 1mL
dry NMP. To the stirring solution was added Si-DCC
(0.55 g, 0.53 mmol) followed by3-
fluoro-4-(7-methoxyquinolin-4-yloxy)benzenamine (0.100
g, 0.35 mmol). The reaction was stirred for 3 d at RT,
and then 60 C for 24 h. The slurry was filtered
through a 0.22 mm frit, and the THF removed. The crude
was purified by HPLC (Waters Spherisorb S5 column (PN
PSS8301 95, 20 X 250 mm, 60 A pore, 5 mm particle
size)) to afford the title compound (0.026 g, 15.2%
yield) 1H NMR (400 MHz, Chloroform-d) 3.74 (ddd, J=I
2.32, 3.72, 3.52 Hz, 1 H), 3.95 - 4.03 (m, 4 H), 4.23
(dt, J=12.42, 3.91 Hz, 1 H), 4.27 - 4.38 (m, 1 H),
5.06 (s, 1 H), 6.37 (dd, J=5.23, 1.12 Hz, 1 H), 7.20
(t, J-8.56 Hz, 1 H), 7.24 (dd, J=9.15, 2.49 Hz, 1 H),
7.27 (ddd, J=8.83, 2.47, 1.12 Hz, 1 H), 7.32 - 7.41
(m, 3 H), 7.43 (d, J=2.45 Hz, 1 H), 7.46 - 7.51 (m, 2
H), 7.81 (dd, J=12.03, 2.35 Hz, 1 H), 8.26 (d, J=9.19
Hz, 1 H), 8.59 (d, J=5.18 Hz, 1 H), 9.66 (br. s., 1
H). MS (ESI pos. ion) m/z = 488, calc'd for
C27H22FN3O5 487.The following additional compounds can
also be made using the methodology generally set forth
above:MATERIALS AND METHODS FOR E]NHANCED DEGRADATION
OF MUTANT PROTEINS ASSOCIATED WITH HUMAN DISEASE
CROSS-REFERENCE TO RELATED APPLICATIONS This
application claims the benefit of the following U.S.
Provisional Application Nos.: 60/675,143, which was
filed on April 27, 2005, and 60/723,288, which was
filed on October 3, 2005; the entire contents of each
of these applications is hereby incorporated by
reference. STATEMENT OF RIGHTS TO INVENTIONS MADE
UNDER FEDERALLY SPONSORED RESEARCH This work was
supported by a National Eye Institute Grant, Grant No.
EYOl 6070-01. The government may have certain rights
in the invention. BACKGROUND OF THE INVENTION Proteins
must fold into their correct three-dimensional
conformation to achieve their biological function. The
native conformation of a polypeptide is encoded within
its primary amino acid sequence, and even a single
mutation in an amino acid sequence can impair the
ability of a protein to achieve its proper
conformation. When proteins fail to fold correctly,
the biological and clinical effects can be
devastating. Protein aggregation and misfolding are
primary contributors to many human diseases, such as
autosomal dominant retinitis pigmentosa, Alzheimer's
disease, al -antitrypsin deficiency, cystic fibrosis,
nephrogenic diabetes insipidus, and prion-mediated
infections. In other protein-folding disorders, such
as autosomal dominant retinitis pigmentosa,
age-related macular degeneration, Alzheimer's disease,
Parkinson's disease, and Huntington's disease,
pathology results because of the cytotoxic effects of
the misfolded protein. Misfolded proteins are
recognized by the ER quality control system and are
targeted for degradation by the proteasome. Besides
the proteasomal pathway, autophagy is another major
cellular mechanism for protein degradation. While
autophagy can be stimulated by a 



variety of intracellular and extracellular stresses
including amino-acid starvation, aggregation of
misfolded protein, and accumulation of damaged
organelles, autophagy appears to be a largely
non-selective process. Aggregate prone polyglutamine
and polyalanine expanded proteins associated with
Huntington's disease are degraded by autophagy, and
inhibition of autophagy reduced the toxicity of mutant
Huntington proteins in fly and mouse models of
Huntington disease. Autophagy has also been shown to
contribute to the elimination ofproteins accumulated
in the ER. If methods for increasing autophagy were
available, they might enhance the elimination of
misfolded proteins, and eliminate the cytotoxic
effects associated with their accumulation. Current
methods for alleviating the cytotoxic effects of
misfolded proteins and preserving neuronal function
are urgently required. SUMMARY OF THE INVENTION The
invention features compositions and methods that are
useful for treating or preventing a Protein
Conformation Disease (PCD) by enhancing the
degradation of misfolded proteins. In one aspect, the
invention generally provides a method for treating or
preventing a protein conformation disorder (PCD) in a
subject, the method involving administering an
effective amount of a compound that enhances
autophagic protein degradation to the subject (e.g.,
human patient). In one embodiment, the compound (e.g.,
rapamycin, farnesyl transferase inhibitor, FTI-277, or
analogs thereof) inhibits the mammalian target of
rapamycin (mTOR) or inhibits Ras homolog enriched in
brain (Rheb). In another embodiment, the PCD is any
one or more of the group consisting of al -antitrypsin
deficiency, cystic fibrosis, Huntington's disease,
Parkinson's disease, Alzheimer's disease, nephrogenic
diabetes insipidus, cancer, and Jacob-Creutzfeld
disease. In yet another embodiment, the PCD is an
ocular PCD selected from any one or more of retinitis
pigmentosa, age-related macular degeneration (e.g.,
wet or dry), glaucoma, corneal dystrophies,
retinoschises, Stargardt's disease, autosomal dominant
druzen, and Best's macular dystrophy. In still other
embodiments, the method further involves administering
11-cis-retinal, 9-cis-retinal, or a 7-ring locked
isomer of 11-cis-retinal to the subject (e.g., human
patient). In another aspect, the invention provides a
method for treating or preventing an ocular protein
conformation disorder (PCD) in a subject (e.g., human
patient), the method involving administering an
effective amount of a compound that enhances
autophagic protein degradation to the subject. In
another aspect, the invention provides a method for
treating or preventing retinitis pigmentosa or macular
degeneration in a subject (e.g., human patient), the
method involving administering to the subject a
compound that enhances autophagic protein degradation;
and administering 11-cis-retinal or 9-cis-retinal,
where the 11-cis-retinal or 9-cis-retinal and the
compound are administered simultaneously or within
fourteen days of each other in amounts sufficient to
treat or prevent retinitis pigmentosa or macular
degeneration in the subject.In another aspect, the
invention provides a method for treating or preventing
a protein conformation disorder (PCD), where the PCD
is any one or more of al -antitrypsin deficiency,
cystic fibrosis, Huntington's disease, Parkinson's
disease, Alzheimer's disease, nephrogenic diabetes
insipidus, cancer, and Jacob-Creutzfeld disease, in a
subject (e.g., human patient), the method involving
administering a compound that enhances autophagy in an
amount sufficient to treat or prevent the PCD in the
subject. In one embodiment, the invention further
involves the step of identifying the patient as having
a PCD. In yet another embodiment, the invention
further involves the step of measuring the level or
expression of a misfolded protein, an autophagic
marker or autophagic vacuoles in a cell. In one
embodiment, the PCD is cystic fibrosis and the method
further involves administering an agent selected from
any one or more of antibiotics, vitamins A, D, E, and
K supplements, albuterol bronchodilation, dornase, and
ibuprofen. In yet another embodiment, the PCD is
Huntington's disease and the method further involves
administering an agent selected from any one or more
of haloperidol, phenothiazine, reserpine,
tetrabenazine, amantadine, and co- Enzyme QlO. In yet
another embodiment, the PCD is Parkinson's disease and
the method further involves administering an agent
selected from any one or more of levodopa, amantadine,
bromocriptine, pergolide, apomorphine, benserazide,
lysuride, mesulergine, lisuride, lergotrile,
memantine, metergoline, piribedil, tyramine, tyrosine,
phenylalanine, bromocriptine mesylate, pergolide
mesylate, antihistamines, antidepressants, and
monoamine oxidase inhibitors. In yet another
embodiment, the PCD is Alzheimer's disease, and the
method further involves administering an agent
selected from any one or more of donepezil,
rivastigmine, galantamine, and tacrine. In yet another
embodiment, the PCD is nephrogenic diabetes insipidus
and the method further involves administering an agent
selected from any one or more of
chlorothiazide/hydrochlorothiazide, amiloride, and
indomethacin. In yet another embodiment, the method
further involves administering an agent selected from
any one or more of abiraterone acetate, altretamine,
anhydrovinblastine, auristatin, bexarotene,
bicalutamide, BMSl 84476,
2,3,4,5,6-pentafluoro-N-(3-fluoro-4-methoxyphenyl)benz
ene sulfonamide, bleomycin,
N,N-dimethyl-L-valyl-L-valyl-N-methyl-L-valyl-L-proly-
1- Lproline-t-butylamide, cachectin, cemadotin,
chlorambucil, cyclophosphamide, 3',4'-
didehydro-4'-deoxy-8'-norvin- caleukoblastine,
docetaxol, doxetaxel, cyclophosphamide, carboplatin,
carmustine (BCNU),cisplatin, cryptophycin, cytarabine,
dacarbazine (DTIC), dactinomycin, daunorubicin,
dolastatin, doxorubicin (adriamycin), etoposide,
5-fluorouracil, finasteride, flutamide, hydroxyurea
and hydroxyureataxanes, ifosfamide,
liarozole,lonidamine, lomustine (CCNU),
mechlorethamine (nitrogen mustard), melphalan,
mivobulin isethionate, rhizoxin, sertenef,
streptozocin, mitomycin, methotrexate, nilutamide,
onapristone, paclitaxel, prednimustine, procarbazine,
RPRl 09881, stramustine phosphate, tamoxifen,
tasonermin, taxol, tretinoin, vinblastine,
vincristine, vindesine sulfate, and vmflunin. In
another aspect, the invention provides a method of
enhancing the degradation of a misfolded protein in a
cell (e.g., an ocular cell, a neuron, an epithelial
cell), the method involving contacting a cell with an
effective amount of a compound that enhances
autophagy. In one embodiment, the method further
involves the step of measuring the level or expression
of a misfolded protein, an autophagic marker or
autophagic vacuoles in a cell (e.g., a mammalian cell,
such as a human cell, in vitro or in vivo). In yet
another embodiment, the method further involves
contacting the ocular cell with 11-cis-retinal,
9-cis-retinal, or a 7-ring locked isomer of
11-cis-retinal. In yet another embodiment, the cell
contains a mutant protein (e.g., opsin, myocilin,
lipofuscin, b-H3 protein) that forms an aggregate or a
fibril. In yet another aspect, the invention provides
a pharmaceutical composition for the treatment of a
PCD comprising an mTOR inhibitor or an analog thereof
in a pharmaceutically acceptable excipient. In yet
another aspect, the invention provides a
pharmaceutical composition for the treatment of an
ocular PCD comprising an effective amount of a
compound that enhances autophagy in a pharmaceutically
acceptable excipient. In yet another aspect, the
invention provides a pharmaceutical composition for
the treatment of retinitis pigmentosa or age related
macular degeneration comprising an effective amount of
11-cis-retinal or 9-cis-retinal and an effective
amount of an autophagy inhibitor in a pharmaceutically
acceptable excipient. In yet another aspect, the
invention provides a kit for the treatment of an
ocular PCD, the kit comprising an effective amount of
11-cis-retinal or 9-cis-retinal and an effective
amount of rapamycin or an analog thereof. In yet
another aspect, the invention provides a kit for the
treatment of retinitis pigmentosa or age related
macular degeneration, the kit comprising an effective
amount of 11-cis-retinal or 9-cis-retinal; and an
effective amount of rapamycin or an analog thereof. In
yet another aspect, the invention provides a method
for identifying a compound useful for treating a
subject (e.g., human patient) having a PCD, the method
involving contacting a cell in vitro expressing a
misfolded protein with a candidate compound; and
determining an increase in autophagy in the cell
relative to a control cell, where an increasein
autophagy in the contacted cell identifies a compound
useful for treating a subject having a PCD. In yet
another aspect, the invention provides a method for
identifying a compound 



useful for treating a subject (e.g., human patient)
having retinitis pigmentosa or age-related macular
degeneration, the method involving contacting a cell
expressing a misfolded protein in vitro with
11-cis-retmal (e.g., a 7-ring locked isomer of
11-cis-retinal) or 9-cis-retinal, and a candidate
compound; and determining an increase in autophagy in
the cell relative to a control cell, where an increase
in autophagy in the contacted cell identifies a
compound useful for treating a subject having
retinitis pigmentosa. In yet another aspect, the
invention provides a method for identifying a compound
useful for treating a subject (e.g., human patient)
having cystic fibrosis, the method involving
contacting a cell in vitro expressing a misfolded
protein with a candidate compound; and determining an
increase in autophagy in the cell relative to a
control cell, where an increase in autophagy in the
contacted cell identifies a compound useful for
treating a subject having cystic fibrosis. In one
embodiment, the misfolded protein contains a mutation.
In another embodiment, the misfolded protein is an
opsin, such as an opsin that contains a P23H mutation.
In yet another embodiment, an increase in autophagy is
determined by monitoring the level of a protein; by
monitoring the expression of an autophagic marker; or
by monitoring the number of autophagic vacuoles. In
yet another aspect, the invention provides a method
for treating or preventing a protein conformation
disorder (PCD) in a subject (e.g., human patient), the
method involving administering an effective amount of
a compound that enhances a rapamycin or FTI-277
biological activity. In one embodiment, the compound
is administered in combination with rapamycin or an
analog thereof or is administered in combination with
FTI-277 or an analog thereof. In yet another
embodiment, the PCD is selected from any one or more
of al - antitrypsin deficiency, cystic fibrosis,
Huntington's disease, Parkinson's disease, Alzheimer's
disease, nephrogenic diabetes insipidus, cancer, and
Jacob-Creutzfeld disease. In another embodiment, the
PCD is an ocular PCD selected from any one or more of
retinitis pigmentosa, age-related macular
degeneration, glaucoma, corneal dystrophies,
retinoschises, Stargardt's disease, autosomal dominant
druzen, and Best's macular dystrophy. In another
embodiment, the method further involves administering
11-cis-retinal, 9-cis-retinal, or a 7- ring locked
isomer of 11-cis-retinal to the subject.In another
aspect, the invention provides a method for treating
or preventing retinitis pigmentosa in a subject (e.g.,
human patient), the method involving administering to
the subject rapamycin or FTI-277 and a compound that
enhances a rapamycin or FTI-277 biological activity.
In one embodiment, the method further involves
administering 11-cisretinal or 9-cis-retinal, where
the 11-cis-retinal or 9-cis-retinal and the compound
are administered simultaneously or within fourteen
days of each other in amounts sufficient to treat or
prevent retinitis pigmentosa in the subject. In yet
another aspect, the invention provides a method for
treating or preventing a protein conformation disorder
(PCD) in a subject (e.g., human patient), the method
involving administering rapamycin or FTI-277 or an
analog thereof in combination with a compound that
enhances a rapamycin or FTI-277 biological activity,
where rapamycin or FTI-277 and the compound are each
administered in an amount sufficient to treat or
prevent the PCD in the subject. In yet another aspect,
the invention provides a method of enhancing the
degradation of a misfolded protein in a cell, the
method involving contacting a cell (e.g., an ocular
cell, neuronal cell, epithelial cell) with an
effective amount of rapamycin, FTI-277 or an analog
thereof and a compound that enhances a rapamycin or
FTI-277 biological activity, where rapamycin or
FTI-277 and the compound are each administered in an
amount sufficient to enhance degradation of the
protein. In one embodiment, the method further
involves contacting the cell with 11-cis-retinal,
9-cis-retinal, or a 7-ring locked isomer of
11-cisretinal. In yet another aspect, the invention
provides a pharmaceutical composition for the
treatment of an ocular PCD comprising rapamycin,
FTI-277 or an analog thereof and a compound that
enhances a rapamycin or FTI-277 biological activity in
a pharmaceutically acceptable excipient, where
rapamycin or FTI-277 and the compound are each present
in an amount sufficient to treat or prevent the PCD in
the subject (e.g., human patient). In yet another
aspect, the invention provides a method for
identifying a compound useful for treating a subject
(e.g., human patient) having a PCD, the method
involving contacting a cell in vitro expressing a
misfolded protein with a candidate compound in the
presence or absence of an autophagy enhancer; and
determining an increase in autophagy in the cell
relative to a control cell, where an increase in
autophagy in the contacted cell identifies a compound
useful for treating a subject having a PCD. In yet
another aspect, the invention provides a method for
identifying a compound useful for treating a subject
(e.g., human patient) having retinitis pigmentosa, the
methodinvolving contacting a cell expressing a
misfolded opsin protein in vitro with 11-cis-retinal
or 9-cis-retinal and rapamycin or FTI-277, and a
candidate compound; and determining an increase in
autophagy in the cell relative to a control cell,
where an increase in autophagy in the contacted cell
identifies a compound useful for treating a subject
having retinitis pigmentosa. In yet another aspect,
the invention provides a method for identifying a
compound useful for treating a subject (e.g., human
patient) having cystic fibrosis, the method involving
contacting a cell in vitro expressing a misfolded CFTR
protein with a candidate compound and rapamycin or
FTI-277; and determining an increase in autophagy in
the cell relative to a control cell, where an increase
in autophagy in the contacted cell identifies a
compound useful for treating a subject having cystic
fibrosis. In various embodiments of any of the above
aspects, the PCD is selected from any one or more of
al -antitrypsin deficiency, cystic fibrosis,
Huntington's disease, Parkinson's disease, Alzheimer's
disease, nephrogenic diabetes insipidus, cancer, and
Jacob-Creutzfeld disease. In yet other embodiments of
any of the above aspects, the PCD is an ocular PCD
selected from any one or more of retinitis pigmentosa,
age-related macular degeneration (e.g., wet or dry
form), glaucoma, corneal dystrophies, retinoschises,
Stargardt's disease, autosomal dominant druzen, and
Best's macular dystrophy. In still other embodiments
of any of the above aspects, the compound inhibits the
mammalian target of rapamycin (mTOR) or inhibits Ras
homolog enriched in brain (Rheb). In one preferred
embodiment of any of the above aspects, the ocular PCD
is retinitis pigmentosa or macular degeneration, such
as agerelated macular degeneration (e.g., the dry or
wet form). In still other embodiments of any of the
above aspects, the method further comprises
administering 11-cis-retinal, 9-cis-retinal, or a
7-ring locked isomer of 11-cis-retinal to the subject
(e.g., a mammal, such as a human). In preferred
embodiments of any of the above aspects, the subject
comprises a mutation that affects protein folding
(e.g., a mutation is in an opsin, such as a P23H
mutation or a mutation in CFTR., such as DF508). In
other embodiments of the above aspects, the
degradation is selective for the misfolded protein. In
still other embodiments of any of the above aspects, a
compound useful in a method of the invention is
rapamycin, a farnesyl transferase inhibitor, FTI-277,
or an analog of such a compound. In still other
embodiments, the method further involves administering
11-cis-retinal, 9-cis-retinal, or a 7-ring locked
isomer of 11-cis-retinal to the subject. In yet
another embodiment, the compound inhibits the
mammalian target of rapamycin (mTOR) or inhibits Ras
homolog enriched in brain (Rheb). In
variousembodiments of any of the above aspects, the
subject (e.g., a human or veterinary patient) contains
a mutation that affects protein folding, such as a
mutation in opsin (e.g., a P23H mutation). In still
other embodiments, the degradation is selective for
the misfolded protein. In still other embodiments, the
11-cis-retinal or 9-cis-retinal and the compound are
administered within twenty-four hours, within three
days, or within five days of each other. In another
embodiment of any of the above aspects, the
11-cis-retinal or 9-cis-retinal and the compound are
administered simultaneously. In still other
embodiments, the 11-cis-retinal or 9-cis-retinal and
the compound are administered to the eye; for example,
the administration is intra-ocular. In yet another
embodiment, the 11-cis-retinal or 9-cis-retinal and
the compound are each incorporated into a composition
that provides for their long-term release (e.g., a
microsphere, nanosphere, or nanoemulsion). In yet
another embodiment, the long-term release is via a
drug delivery device. In yet another embodiment, the
method further involves administering a vitamin A
supplement. In still other embodiments of any of the
above 



aspects, an increase in autophagy is determined by
monitoring the level of a protein; by monitoring the
expression of an autophagic marker; or by monitoring
the number of autophagic vacuoles. Definitions By
"mammalian target of rapamycin (mTOR)" is meant a
polypeptide sequence having at least 85% or 95%
identity to GenBank Accession No. P42345. By "inhibits
mTOR" is meant reduces by at least 10% at least one
biological activity associated with mTOR. Exemplary
"mTOR biological activities" include mTOR kinase
activity, induction of autophagy in cells, the
regulation of cell cycle progression, DNA
recombination, and DNA damage detection. Compounds
that inhibit the phosphorylation of mTor and S6 kinase
also inhibit mTOR biological activity. By "Ras homolog
enriched in brain (rheb)" is meant a polypeptide
sequence having at least 85% or 95% identity to
GenBank Accession No. NP_005605. By "inhibits rheb" is
meant reduces by at least 10% at least one biological
activity associated with mTOR. Exemplary "rheb
biological activities" include the induction of
autophagy, phosphorylation of mTOR, guanine nucleotide
binding activity, and GTPase activity. By "protein
conformational disease" is meant a disease or disorder
whose pathology is related to the presence of a
misfolded protein. In one embodiment, a
proteinconformational disease is caused when a
misfolded protein interferes with the normal
biological activity of a cell, tissue, or organ. By
"rapamycin biological activity" is meant enhancement
of autophagy, mTOR inhibition, inhibition of
T-lymphocyte proliferation, inhibition of lymphokine
secretion, inhibition of yeast cell proliferation,
enhancement of protein degradation, or any other
effect associated with administering rapamycin to a
cell or organism. By "autophagic protein degradation"
is meant degradation that occurs substantially by
autophagy. By "analog" is meant a compound that is
structurally related to a reference compound and
shares essentially the same function as the reference
compound. By analog is also meant a derivative or
metabolite of a reference compound. By "enhances" is
meant a positive alteration of at least 10%, 15%, 25%,
50%, 75%, or 100%. By "misfolded protein" is meant a
protein having an alteration that affects its tertiary
structure relative to a reference protein. Exemplary
misfolded proteins include mutant forms of opsin
(e.g., P23H opsin), i.e., forms having a sequence
alteration relative to an opsin reference sequence
(e.g., GenBank Accession Nos. NM_000539 and NP_000530)
and mutant forms of human CFTR (e.g., having a DF508
mutation), i.e., forms having a sequence alteration
relative to a CFTR reference sequence (e.g., GenBank
Accession Nos. AAA35680, NP_000483, P13569) The term
"microspheres" refers to substantially spherical
colloidal structures having a bioactive substance
incorporated therein. The microspheres generally have
a size distribution within the range of from about 0.5
mM to about 500 uM. If the constructs are less than
one micron in diameter, then the corresponding terms
"nanosphere," may be utilized By "nanoemulsion" is
meant oil-in-water dispersions comprising small lipid
structures. In one example, a nanoemulsion comprises
an oil phase having droplets with a mean particle size
of approximately 0.5 to 5 microns. By "reduces" is
meant a negative alteration of at least 10%, 25%, 50%,
75%, or 100%. By "selective degradation" is meant
degradation that preferentially effects misfolded
proteins, such that correctly folded proteins are
substantially unaffected. In various embodiments, less
than 45%, 35%, 25%, 15%, 10%, or 5% of correctly
folded proteins are degraded.As used herein, the terms
"treat," treating," "treatment," and the like refer to
reducing or ameliorating a disorder and/or symptoms
associated therewith. It will be appreciated that,
although not precluded, treating a disorder or
condition does not require that the disorder,
condition or symptoms associated therewith be
completely eliminated. As used herein, the terms
"prevent," "preventing," "prevention," "prophylactic
treatment" and the like refer to reducing the
probability of developing a disorder or condition in a
subject, who does not have, but is at risk of or
susceptible to developing a disorder or condition.
BRIEF DESCRIPTION OF THE DRAWINGS Figures 1A-1I show
that autophagy causes the selective degradation of
misfolded P23H opsin relative to wild-type (WT) opsin.
Figures IA, 1C, and IE are immunoblots showing opsin
protein expression in HEK-293 cells stably transfected
with wild-type opsin (Figure IA) or P23H opsin (Figure
1C) and treated with rapamycin or amino acid depletion
to induce autophagy. In Figure IE the P23H opsin
expressing cells are further treated with 11-cis
retinal. A time-course of induction of autophagy is
shown. Figures IB, ID, and IE are graphs showing the
degradation profile of wild-type opsin (Figure IB),
P23H opsin (Figure ID) and P23H opsin rescued with
11-cis retinal (Figure IF) over time. The following
conditions are each denoted by the respective symbols:
culture media with amino-acids (), amino-acid starved
(), rapamycin (A) and amino-acid starvation with
rapamycin (). Figures IG, IH, and II are immunoblots.
Figure IG shows dephosphorylation of mTOR during
autophagy induction in wild-type and P23H expressing
cells. Figures IH and I I show protein expression of
chaperones Bip, calnexin and Hsp70 under autophagic
conditions in cells expressing P23H (Figure IH) or in
cells expressing P23H that were also treated with 11-
cis-retinal (Figure II). Figures 2A-2F show that
autophagy causes preferential degradation of DF508
over the wild-type. Figures 2A and 2C are immunoblots
showing HA-tagged CFTR expression in BHK cells stably
expressing wild-type CFTR (Figure 2A) or DF508 (Figure
2C) following amino-acid depletion (lanes 4-6) or
rapamycin treatment 5OmM (lanes 7-9) or both (lanes
10- 12). Figures 2B and 2D are graphs showing the
degradation profile of wild-type CFTR (Figure 2B) and
DF508 (Figure 2D) over time. The following conditions
are each denoted by the respective symbols: culture
media with amino-acids (), amino-acid starved (A),
rapamycin () and amino-acid starvation with rapamycin
(). Figure 2E is an immunoblotshowing
dephosphorylation of niTOR following autophagy
induction in wild-type CFTR and DF508 expressing
cells. Figure 2F shows regulation of chaperones Bip,
calnexin, calreticulin and Hsp70 under autophagic
conditions in cells expressing wild-type CFTR or
DF508. Figures 3A-3B are micrographs showing
immunofluorescent staining for autophagic markers in
HEK-293 cells expressing wild-type opsin (Figure 3A)
or P23H opsin (Figure 3B). The staining shows that
autophagic markers colocalize with misfolded
aggregates of P23H opsin. Colocalization of opsin
(middle panel) with autophagy markers (left panel)
Atg7, LC3 and LAMP-I is shown under normal or amino
acid depleted conditions. Figures 4A-B are micrographs
showing immunofluorescent staining for autophagy
markers and CFTR in BHK cells expressing wild-type
CFTR (Figure 4A) or DF508 (Figure 4B). The autophagic
markers colocalize with DF508 CFTR protein retained in
the ER. Colocalization of HA-tagged CFTR (middle
panel) with autophagy markers (left panel) Atg7, LC3
and LAMP-I is shown under normal or amino acid
depleted conditions. Figures 5A-5C shows three
electron micrographs of cells. Figure 5A shows P23H
aggregates in cells stained for rhodopsin and
immunogold labeled. Figures 5B and C show lysosomes
and autophagic vacuoles in autophagic cells. Figure 6
is a bar graph showing that rapamycin treatment
enhances retinal function in a P23H mouse model of
retinitis pigmentosa. Control-P23H1 and P23H2 are
transgenic mice expressing one copy of P23H opsin.
Rap-P23HA and B are transgenic mice expressing one
copy of P23H opsin and treated with rapamycin. WT-I,
2, and 3 are wild-type control mice. Rap-WTA and B are
wild-type control mice that received rapamycin. Each
bar represents an ERG assay of a single mouse. Figure
7 is a bar graph showing that rapamycin treatment
enhances retinal function in a mouse model of macular
degeneration. Each bar represents an ERG assay of a
single 



mouse. Figure 8 is a Western blot showing P23H protein
degradation in P23H expressing cells treated with the
farnesyl protein transferase inhibitor FTI277. A
Western blot for a tubulin is shown below as a loading
control. The term "Fed" denotes culture condition with
amino-acid and serum containing media; the term "F+ R"
denotes fed and treated with rapamycin; the term
"F+FTI277" denotes Fed and treated with 1OmM or 5OuM
of FTI277. A Western blot probed with tubulin is shown
below as a control for protein loading. Figure 9A-9B
show that FTI-277 treatment results in P23H opsin
degradation. Figure 9A is an immunoblot showing P23H
opsin levels following Rheb inhibition with
FTI-277over the time course of twelve hours. P23H
opsin-expressing cells were treated with either l OmM
(lanes 8-10) or 50mM (lanes 11-13) FTI-277. Rapamycin
(lanes 5-7) treatment was used as a positive control.
Amino acid and serum fed controls were also used
(lanes 2-4). Tubulin serves as a loading control.
Figure 9B is a graph showing degradation profiles
based on the pixel intensities of the bands on the
immunoblot comparing rapamycin and FTI-277 (50mM)
treatment in P23H opsin expressing cells at two hours
(h), six hours and twelve hours. Figure 10 is a set of
immunoblots showing chaperones calnexin, calreticulin,
Hsp70 and Hsp90 levels. This work analyses the effect
of FTI-277 treatment on both unfolded protein response
and heat shock response in a time-dependent manner,
and shows that autophagy is exclusive of UPR and HSR.
Figures 1IA-1 1C are a set of immunoblots showing that
FTI-277 blocks phosphorylation of S6K and mTOR. Figure
1IA shows that the phosphorylation state of S6K was
determined following treatment with rapamycin and
FTI-277 within two hours. Figure 1IB shows that the
phosphorylation state of mTOR was determined using
rapamycin, FTI- 277 and FTI-277 in combination with
amino acid and serum starvation over a time course of
twelve hours. Figures 12A-12C are a series of
micrographs showing the immunocolocalization of
autophagosome markers following FTI-277 treatment.
Figure 12A shows Atg7 staining and Figure 12B shows
Atg8 staining. These markers were used to observe
colocalization with P23H opsin aggregates following
treatment with FTI-277. Amino acid fed and
rapamycintreated cells were used as controls. Figure
12C shows confocal imaging of cells treated with
FTI-277. Confocal imaging clearly indicates the
intracellular localization between autophagosome
markers Atg7 and Atg8 and P23H opsin aggregates.
Autophagosome antibodies are TRITC (left) labeled and
opsin is FITC (right) labeled. Figures 13A-13C show
the cell's autophagic response to FTI-277 treatment.
Figure 13A shows that lysotracker was used as a marker
to observe upregulation of the lysosomal pathway in
cells following FTI-277 treatment. Figure 13B shows an
electron micrograph ultrastructure analysis, which was
performed following treatment of cells with FTI-277
for six hours. The cells were processed for cMPase
cytochemistry to visualize lysosomes as well as
autolysosomes. Figure 13C is a graph which shows the
results of a morphometric analysis performed at two
hours and six hours following FTI-277 treatment. This
comparesautophagic induction upon treatment of FTI-277
with that of amino acid and serum fed controls. Figure
14 is a confocal analysis showing overexpression of
GFP-LC3 in HuH7 cells following FTI-277 treatment.
Figures 15A and 15B show FTI-277 induced autophagy.
Figure 15A shows two immunoblots performed following
treatment of the cells with the autophagy inhibitor
3MA. 3MA inhibited P23H opsin degradation induced by
FTI-277. Amino-acid and serum starved cells (Top lane)
were used as a control to observe accumulation of P23H
opsin at twenty-four hours. Similarly, FTI-277
treatment in the presence of 3MA (light gray bars)
prevented degradation of P23H opsin. Maximum
accumulation of opsin was observed at twelve hours in
3MA treated cells compared to FTI-277 treatment alone
(dark gray bars). Figurel5B shows P23H opsin
expressing cells treated with proteasome inhibitor,
MGl 32, under fed (light gray bars) and FTI-277
treated (dark gray bars) conditions for twelve hours
showed that MG132 did not interfere with the
degradation of misfolded P23H opsin during starvation.
Figure 16 is a schematic diagram of the
insulin/TOR/S6K pathway showing the sites of
inhibition by FTI-277 and rapamycin. Activation of
PBkinases leads to phosphorylation of Akt. TSC 1/2 act
as a GAP to activate Rheb, which in turn
phosphorylates mTOR. Inhibition of mTOPv leads to
induction of autophagy in cells. Potential inhibition
of Rheb by FTI-277 induces autophagy similar to
inhibition of mTOR by rapamycin. DETAILED DESCRIPTION
OF THE INVENTION The invention features compositions
and methods that are useful for enhancing the
degradation of misfolded proteins in vivo. In general,
the invention is based on the discovery that compounds
of the invention (e.g., rapamycin, FTI-277, analogs
and variants thereof) enhance the degradation of
mutant proteins. Advantageously, mutant proteins are
specifically degraded, while levels of the respective
wild-type forms remain largely unchanged. Misfolded
proteins can interfere with normal cell function, and
can cause cytotoxicity, resulting in a human Protein
Conformational Disease (PCD). PCDs include al -
antitrypsin deficiency, cystic fibrosis, Huntington's
disease, Parkinson's disease, Alzheimer's disease,
nephrogenic diabetes insipidus, cancer, and
prion-related disorders (e.g., Jacob- Creutzfeld
disease). The compositions and methods of the
invention are particularly useful for the prevention
or treatment of ocular PCDs, including retinitis
pigmentosa, age-related macular degeneration (wet and
dry forms), glaucoma, corneal dystrophies,
retinoschises,Stargardt's disease, autosomal dominant
druzen, Best's macular dystrophy, and corneal
dystrophies. Compositions of the invention can be used
to treat the PCD, to slow the death of affected cells,
to relieve symptoms caused by the PCD, or to prevent a
PCD from being initiated in the first place. Autophagy
Enhancers Autophagy is an evolutionarily conserved
mechanism for the degradation of cellular components
in the cytoplasm, and serves as a cell survival
mechanism in starving cells. During autophagy pieces
of cytoplasm become encapsulated by cellular
membranes, forming autophagic vacuoles that eventually
fuse with lysosomes to have their contents degraded.
Autophagy enhancers may be used independently or in
combination with 11-cis-retinal, 9-cisretinal, or a
7-ring locked isomer of 11-czs-retinal for the
treatment of a PCD. The autophagy enhancer rapamycin
is particularly useful for the treatment of retinitis
pigmentosa and other ocular diseases as well as for
the treatment of cystic fibrosis and other disorders
related to misfolded proteins or protein aggregation.
Autophagy enhancers useful in the methods of the
invention include, but are not limited to, rapamycin,
FTI-277, and salts or analogs thereof. Rapamycin
Rapamycin (Rapamune(r), sirolimus, Wyeth) is a cyclic
lactone produced by Steptomyces hygroscopicus.
Rapamycin is an immunosuppressive drug that inhibits
Tlymphocyte activation and proliferation. Rapamycin
binds to and inhibits the mammalian target of
rapamycin (mTOR), a kinase that is required for cell
cycle progression. Inhibition of mTOR kinase activity
blocks T-lymphocyte proliferation and lymphokine
secretion. Rapamycin structural and functional analogs
include mono- and diacylated rapamycin derivatives
(U.S. Pat. No. 4,3 16,885); rapamycin water-soluble
prodrugs (U.S. Pat. No. 4,650,803); carboxylic acid
esters (PCT Publication No. WO 92/05179); carbamates
(U.S. Pat. No. 5,118,678); amide esters (U.S. Pat. No.
5,118,678); biotin esters (U.S. Pat. No. 5,504,091);
fluorinated esters (U.S. Pat. No. 5,100,883); acetals
(U.S. Pat. No. 5,151,413); silyl ethers (U.S. Pat. No.
5,120,842); bicyclic derivatives (U.S. Pat. No.
5,120,725); rapamycin dimers (U.S. Pat. No.
5,120,727); O-aryl, O-alkyl, O-alkyenyl and O-alkynyl
derivatives (U.S. Pat. No. 5,258,389); and deuterated
rapamycin (U.S. Pat. No. 6,503,921). Other rapamycin
analogs include CCI-779, (Wyeth Ayerst), tacrolimus,
pimecrolimus, AP20840 (Ariad Pharmaceutics), AP23841
(Ariad Pharmaceutics), and ABT-578 (Abbott
Laboratories), SAR943 (32-deoxorapamycin, Eynott et
al., Immunology. 109(3):461-7,2003), and everolimus
(SDZ RAD). Everolimus (40-O-(2-hydroxyethyl)rapamycin
(CERTICAN, Novartis) is an immunosuppressive macrolide
that is structurally related to rapamycin. Additional
rapamycin analogs are described in U.S. Pat. Nos.
5,202,332 and 5,169,851. 



Rapamycin is currently available for oral
administration in liquid and tablet formulations.
RAPAMUNE.TM. liquid contains 1mg/mL rapamycin that is
diluted in water or orange juice prior to
administration. Tablets containing 1 or 2 mg of
rapamycin are also available. Rapamycin is preferably
given once daily. It is absorbed rapidly and
completely after oral administration. Typically,
patient dosage of rapamycin varies according to the
patient's condition, but some standard recommended
dosages are provided below. The initial loading dose
for rapamycin is 6 mg. Subsequent maintenance doses of
2 mg/day are typical. Alternatively, a loading dose of
3 mg, 5 mg, 10 mg, 15 mg, 20 mg, or 25 mg can be used
with a 1 mg, 3 mg, 5 mg, 7 mg, or 10 mg per day
maintenance dose. In patients weighing less than 40
kg, rapamycin dosages are typically adjusted based on
body surface area; generally a 3 mg/m2/day loading
dose and a 1mg/m2/day maintenance dose is used.
Farnesyl Transferase Inhibitors Farnesyl transferase
inhibitors inhibit farnesylation, which is a
post-translational modification of proteins that
increases the hydrophobicity of the modified protein
causing it to localize at the surface of the cell
membrane. This localization to the cell membrane is
typically necessary for the normal function of
farnesylated proteins. Farnesyl acceptor moieties have
been characterized in various proteins as a four amino
acid sequence found at the carboxy terminus of target
proteins. This four amino acid sequence has been
characterized as -C-A-A-X, wherein "C" is a cysteine
residue, "A " refers to any aliphatic amino acid, and
"X" refers to any amino acid. Farnesyltransferase
inhibitors (FTIs), such as FTI-277, inhibit the post-
translational lipid modification of Ras and other
farnesylated proteins, such as Rheb. As reported in
more detail below, FTI-277 is an exemplary farnesyl
transferase inhibitor that induces autophagy in cells
by inactivating mTOR. mTOR negatively controls
autophagy as a downstream target for AKT/PKB in
response to amino acids. Based in part on this
discovery, other agents that inhibit farnesyl
transferases are also useful in the methods of the
invention. Farnesyl transferase inhibitors useful in
the methods of the invention are known in the art and
are described, for example, in U.S. Patent
Nos.:7,022,704, 6,936,431, 6,800,636, 6,790,633,
6,740,661, 6,737,410, 6,576,639, 6,528,523, 6,498,152,
6,440,974, 6,432,959,6,410,541, 6,399,615, 6,372,747,
6,362,188; in other embodiments,
3-mercaptopyrrolidines FTIs are described, for
example, in 6,946,468; 5-substituted tetralones FTIs
are described, for example, in 6,943,183; bicyclic
inhibitors are described in 6,528,535; and triazoles
as farnesyl transferase inhibitors are described, for
example, in 200502341 17. Other exemplary FTIs useful
in the methods of the invention are described in U.S.
Patent Application Publication Nos: 20060079530,
20050148609, 20050059672, and 20050020516; and in the
following scientific publications: Santucci et al.,
Cancer Control 10:384-387, 2003; Megnin- Chanetet al.,
BMC Pharmacology, 2:2, 2002, BMS-214662; and Appels et
al., (The Oncologist, 10: 565-578, 2005). Exemplary
farnesyl transferase inhibitors include, but are not
limited to, Rl 15777, GGTI-2166, BMS-214664, which are
described by Santucci et al., Cancer Control
10:384-387, 2003; RPR-130401, which is described by
Megnin-Chanet et al, BMC Pharmacology, 2:2, 2002;
BMS-214662 (Bristol-Myers Squibb, Princeton, NJ);
L778123 (Merck &Co., Inc., Whitehouse Station, NJ);
tipifarnib (experimental name, Rl 15777;
Zarnestra(tm); Ortho Biotech Products, L.P.,
Bridgewater, NJ); lonafarnib (experimental name,
SCH66336; Sarasar(tm); Schering-Plough Corporation,
Kenilworth, NJ); FTI-277 (Calbiochem, EMD Biosciences,
San Diego); and L744832 (Biomol International L.P.,
Plymouth Meeting, PA). Suggested clinical doses of
FTIs are typically between 100 ug and 10,000 mg daily.
Administration may be by any method known in the art.
In particular, tipifarnib is administered in doses of
150, 200, 300, 400, 500, and 600 mg orally twice daily
for 2 1 days. Lonafarnib is administered in 100, 200,
300, and 400 mg doses orally twice daily on a
continuous regimen. BMS-214662 is typically
administered intravenously in a 1 hour infusion once
every 3 weeks at 100 mg/m2, 200 mg/m2, at 275 mg/m2,
and 300 mg/m2 for a 24-hour infusion; alternatively,
BMS-214662 is administered at 300 mg/m2 on a weekly
schedule and 102 mg/m2 on a weekly schedule.
Administration of BMS-214662 on a daily basis at 8 1
mg/m2 is also useful in the methods of the invention.
Other modes of administering FTIs are known in the
art, and are describe, for example, by Appels et al.,
(The Oncologist, 10: 565-578, 2005). Ocular Protein
Conformational Disorders Compositions of the invention
are particularly useful for the treatment of virtually
any ocular protein conformational disorder (PCD). Such
disorders are characterized by the accumulation of
misfolded proteins as protein aggregates or fibrils
within the eye. The compositions of the invention
selectively enhance the degradation of misfolded
proteinswhile leaving correctly folded protein levels
largely unaffected. Retinitis pigmentosa is an
exemplary ocular PCD that is associated with the
misfolding of an opsin (e.g., P23H opsin) (GenBank
Accession Nos. NM_000539 and NP_000530), as well as
with mutations in carbonic anhydrase IV (CA4)
)(GenBank Accession Nos. NM_000717 and NP_000708)
(Rebello et al., Proc Natl Acad Sci U S A. 2004 Apr
27;101(17):6617-22). CA4 is a
glycosylphosphatidylinositol-anchored protein that is
highly expressed in the choriocapillaris of the human
eye. An R14W mutation causes the CA4 protein to be
incorrectly folded and patients carrying this mutation
suffer from autosomal dominant retinitis pigmentosa.
Compositions of the invention that enhance the
degradation of a mutant form of the CA4 polypeptide
are useful for the treatment of autosomal dominant
retinitis pigmentosa associated with mutations in the
CA4 polypeptide. X-linked juvenile retinoschisis (RS)
is another ocular PCD. RS is a common cause of
juvenile macular degeneration in males. Mutations in
RSl (NM_000330, NP_000321), or retinoschesin, are
responsible for X-linked retinoschisis, a common,
early-onset macular degeneration in males that results
in a splitting of the inner layers of the retina and
severe loss in vision. Mutations in RSl disrupt
protein folding (J Biol Chem. 2005 Mar 18;280(ll):
10721 -30). Compositions of the invention that enhance
the degradation of a mutant form of RSl are useful for
the treatment of retinoschisis. Glaucoma is an ocular
PCD that is associated with mutations in myocilin.
Myocilin is a secreted glycoprotein of unknown
function that is ubiquitously expressed in many human
organs, including the eye. Mutations in this the
myocilin protein cause one form of glaucoma, a leading
cause of blindness worldwide. Mutant myocilins
accumulate in the endoplasmic reticulum of transfected
cells as insoluble aggregates (Aroca-Aguilar et al.,
Biol Chem. 2005 Jun 3;280(22):21043-51; GenBank
Accession Nos. NMJ300261 and NP_000252). Compositions
of the invention that enhance the degradation of a
mutant form of myocilin are useful for the treatment
of myocilin-associated glaucoma. Stargardt-like
macular degeneration is an ocular PCD that is
associated with mutations in ELOVL4. ELOVL4
(Elongation of very long chain fatty acids 4) is a
member of the ELO family of proteins involved in the
biosynthesis of very long chain fatty acids. Mutations
in ELOVL4 have been identified in patients with
autosomal dominant Stargardtlike macular degeneration
(STGD3/adMD). ELOVL4 mutant proteins accumulate as
large aggregates in transfected cells (Grayson et al.,
J Biol Chem. 2005 JuI 21; Epub) (GenBank Accession
Nos. NM_022726 and NP_073563). Compositions of the
invention that enhancethe degradation of a mutant form
ELOVL4 are useful for the treatment of Stargardt-like
macular degeneration. Malattia Leventinese (ML) and
Doyne honeycomb retinal dystrophy (DHRD) refer to two
autosomal dominant PCDs that are characterized by
yellow-white deposits known as drusen that accumulate
beneath the retinal pigment epithelium (RPE). EFEMPl
has a role in retinal drusen formation and is involved
in the etiology of macular degeneration (Stone et al.,
Nat Genet. 1999 Jun;22(2): 199-202) (GenBank Accession
Nos NM_004 105 and NP_004096). Mutant EFEMPl is
misfolded and retained within cells. Compositions of
the invention that enhance the degradation of a mutant
form of EFEMPl are useful for the treatment of
autosomal dominant drusen. Best's macular dystrophy is
an autosomal dominant PCD that is caused by mutations
in VMD2 (hBESTl), which encodes Bestrophin, a Cl(-)
channels (Gomez et al., DNA Seq. 2001 Dec;
12(5-6):431-5) (GenBank Accession Nos: NM_004183 and
NP_004174). 



Mutations in bestrophin likely cause protein
misfolding. Compositions of the invention that enhance
the degradation of a mutant form of correctly folded
bestrophin are useful for the treatment of Best's
macular dystrophy. 5q31 -linked corneal dystrophies
are autosomal dominant PCDs that are characterized by
age-dependent progressive accumulation of protein
deposits in the cornea followed by visual impairment.
Mutations in the BIGHS gene (GenBank Accession No:
NM_000358), also termed TGFBI (transforming growth
factor-b-induced) were found to be responsible for
this entire group of conditions. Substitutions at the
Arg-124 as well as other residues result in
cornea-specific deposition of the encoded protein
(GenBank Accession No. NP_000349) via distinct
aggregation pathways that involve altered turnover of
the protein in corneal tissue. Compositions of the
invention that enhance the degradation of a mutant
form of correctly folded TGFBI protein are useful for
the treatment of 5q3 1-linked corneal dystrophies.
Therapeutic Methods The present invention provides
methods of treating a PCD disease and/or disorders or
symptoms thereof (e.g., cytotoxicity) by selectively
enhancing the degradation of a misfolded protein. The
methods comprise administering a therapeutically
effective amount of a pharmaceutical composition
comprising a compound (e.g., an mTOR inhibitor, such
as rapamycin, a farnesyl transferase inhibitor, such
as FTI-277) described herein to a subject (e.g., a
mammal such as a human). Thus, one embodiment is a
method of treating a subject suffering from or
susceptible to a protein conformation disease or
disorder or symptomthereof. The method includes the
step of administering to the mammal a therapeutic
amount of an amount of a compound herein sufficient to
treat the disease or disorder or symptom thereof,
under conditions such that the disease or disorder is
treated. The methods herein include administering to
the subject (including a subject identified as in need
of such treatment) an effective amount of a compound
described herein, or a composition described herein to
produce such effect. Identifying a subject in need of
such treatment can be in the judgment of a subject or
a health care professional and can be subjective (e.g.
opinion) or objective (e.g. measurable by a test or
diagnostic method). The therapeutic methods of the
invention, which include prophylactic treatment, in
general comprise administration of a therapeutically
effective amount of the compounds herein, such as a
compound of the formulae herein to a subject (e.g.,
animal, human) in need thereof, including a mammal,
particularly a human. Such treatment will be suitably
administered to subjects, particularly humans,
suffering from, having, susceptible to, or at risk for
a disease, disorder, or symptom thereof. Determination
of those subjects "at risk" can be made by any
objective or subjective determination by a diagnostic
test or opinion of a subject or health care provider
(e.g., genetic test, enzyme or protein marker, Marker
(as defined herein), family history, and the like).
The compounds herein may be also used in the treatment
of any other disorders in which protein folding
(including misfolding) may be implicated. In one
embodiment, the invention provides a method of
monitoring treatment progress. The method includes the
step of determining a level of diagnostic marker
(Marker) (e.g., any target delineated herein modulated
by a compound herein, a protein or indicator thereof,
etc.) or diagnostic measurement (e.g., screen, assay)
in a subject suffering from or susceptible to a
disorder or symptoms thereof associated with protein
folding (including misfolding), in which the subject
has been administered a therapeutic amount of a
compound herein sufficient to treat the disease or
symptoms thereof. The level of Marker determined in
the method can be compared to known levels of Marker
in either healthy normal controls or in other
afflicted patients to establish the subject's disease
status. In preferred embodiments, a second level of
Marker in the subject is determined at a time point
later than the determination of the first level, and
the two levels are compared to monitor the course of,
disease or the efficacy of the therapy. In certain
preferred embodiments, a pre-treatment level of Marker
in the subject is determined prior to beginning
treatment according to this invention; this
pre-treatment level of Marker can then be compared to
the level of Marker in the subject after the treatment
commences, to determine the efficacy of the
treatment.Pharmaceutical Compositions The present
invention features pharmaceutical preparations
comprising compounds together with pharmaceutically
acceptable carriers, where the compounds provide for
the selective degradation of a misfolded protein. Such
preparations have both therapeutic and prophylactic
applications. In one embodiment, a pharmaceutical
composition includes 11- cis-retinal or 9-cis-retinal
in combination with the compound that enhances
degradation of a misfolded protein. The 11-cis-retinal
or 9-cis-retinal and the compound are formulated
together or separately. Compounds of the invention may
be administered as part of a pharmaceutical
composition. The compositions should be sterile and
contain a therapeutically effective amount of the
polypeptides in a unit of weight or volume suitable
for administration to a subject. The compositions and
combinations of the invention can be part of a
pharmaceutical pack, where each of the compounds is
present in individual dosage amounts. As used herein,
the compounds of this invention, including the
compounds of formulae described herein, are defined to
include pharmaceutically acceptable derivatives or
prodrugs thereof. A "pharmaceutically acceptable
derivative or prodrug" means any pharmaceutically
acceptable salt, ester, salt of an ester, or other
derivative of a compound of this invention which, upon
administration to a recipient, is capable of providing
(directly or indirectly) a compound of this invention.
Particularly favored derivatives and prodrugs are
those that increase the bioavailability of the
compounds of this invention when such compounds are
administered to a mammal (e.g., by allowing an orally
administered compound to be more readily absorbed into
the blood) or which enhance delivery of the parent
compound to a biological compartment (e.g., the brain
or lymphatic system) relative to the parent species.
Preferred prodrugs include derivatives where a group
which enhances aqueous solubility or active transport
through the gut membrane is appended to the structure
of formulae described herein. See, e.g., Alexander, J.
et al. Journal of Medicinal Chemistry 1988, 31,
318-322; Bundgaard, H. Design of Prodrugs; Elsevier:
Amsterdam, 1985; pp 1-92; Bundgaard, H.; Nielsen, N.M.
Journal of Medicinal Chemistry 1987, 30, 451-454;
Bundgaard, H.A Textbook of Drug Design and
Development; Harwood Academic Publ.: Switzerland,
1991; pp 113-191; Digenis, G. A. et al. Handbook of
Experimental Pharmacology 1975, 28, 86- 112; Friis, G.
J.; Bundgaard, H. A Textbook of Drug Design and
Development; 2 ed.; Overseas Publ.: Amsterdam, 1996;
pp 351-385; Pitman, I . H. Medicinal Research Reviews
1981, 1, 189-214; Sinkula, A. A.; Yalkowsky. Journal
of Pharmaceutical Sciences 1975, 64,181-210;
Verbiscar, A. J.; Abood, L. G Journal of Medicinal
Chemistry 1970, 13, 1176-1 179; Stella, V. J.;
Himmelstein, K. J. Journal of Medicinal Chemistry
1980, 23, 1275-1282; Bodor, N.; Kaminski, J. J .
Annual Reports in Medicinal Chemistry 1987, 22,
303-313. The compounds of this invention may be
modified 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,
nervous system), increase oral availability, increase
solubility to allow administration by injection, alter
metabolism and alter rate of excretion.
Pharmaceutically acceptable salts of the compounds of
this invention include those derived from
pharmaceutically acceptable inorganic and organic
acids and bases. Examples of suitable acid salts
include acetate, adipate, alginate, aspartate,
benzoate, benzenesulfonate, bisulfate, butyrate,
citrate, camphorate, camphorsulfonate, digluconate,
dodecylsulfate, ethanesulfonate, formate, fumarate,
glucoheptanoate, glycolate, hemisulfate, heptanoate,
hexanoate, hydrochloride, hydrobromide, hydroiodide,
2-hydroxyethanesulfonate, lactate, maleate, malonate,
methanesulfonate, 2-naphthalenesulfonate, nicotinate,
nitrate, palmoate, pectinate, persulfate,
3-phenylpropionate, phosphate, picrate, pivalate,
propionate, salicylate, succinate, sulfate, tartrate,
thiocyanate, tosylate and undecanoate. Other acids,
such as oxalic, while not in themselves
pharmaceutically acceptable, may be employed in the
preparation of salts useful as intermediates in
obtaining the compounds of the invention and their
pharmaceutically acceptable acid addition salts. Salts
derived from appropriate bases include 



alkali metal (e.g., sodium), alkaline earth metal
(e.g., magnesium), ammonium and N- (alkyl)4 salts.
This invention also envisions the quaternization of
any basic nitrogencontaining groups of the compounds
disclosed herein. Water or oil-soluble or dispersible
products may be obtained by such quaternization.
Pharmaceutical compositions of the invention to be
used for prophylactic or therapeutic administration
should be sterile. Sterility is readily accomplished
by filtration through sterile filtration membranes
(e.g., 0.2 mm membranes), by gamma irradiation, or any
other suitable means known to those skilled in the
art. Therapeutic polypeptide compositions generally
are placed into a container having a sterile access
port, for example, an intravenous solution bag or vial
having a stopper pierceable by a hypodermic injection
needle. These compositions ordinarily will be stored
in unit or multi-dose containers, for example, sealed
ampoules or vials, as an aqueous solution or as a
lyophilized formulation for reconstitution.The
compounds may be combined, optionally, with a
pharmaceutically acceptable excipient. The term
"pharmaceutically-acceptable excipient" as used herein
means one or more compatible solid or liquid filler,
diluents or encapsulating substances that are suitable
for administration into a human. The term "carrier"
denotes an organic or inorganic ingredient, natural or
synthetic, with which the active ingredient is
combined to facilitate administration. The components
of the pharmaceutical compositions also are capable of
being co-mingled with the molecules of the present
invention, and with each other, in a manner such that
there is no interaction that would substantially
impair the desired pharmaceutical efficacy. The
excipient preferably contains minor amounts of
additives such as substances that enhance isotonicity
and chemical stability. Such materials are non-toxic
to recipients at the dosages and concentrations
employed, and include buffers such as phosphate,
citrate, succinate, acetate, lactate, tartrate, and
other organic acids or their salts;
trishydroxymethylaminomethane (TRIS), bicarbonate,
carbonate, and other organic bases and their salts;
antioxidants, such as ascorbic acid; low molecular
weight (for example, less than about ten residues)
polypeptides, e.g., polyarginine, polylysine,
polyglutamate and polyaspartate; proteins, such as
serum albumin, gelatin, or immunoglobulins;
hydrophilic polymers, such as polyvinylpyrrolidone
(PVP), polypropylene glycols (PPGs), and polyethylene
glycols (PEGs); amino acids, such as glycine, glutamic
acid, aspartic acid, histidine, lysine, or arginine;
monosaccharides, disaccharides, and other
carbohydrates including cellulose or its derivatives,
glucose, mannose, sucrose, dextrms or sulfated
carbohydrate derivatives, such as heparin, chondroitin
sulfate or dextran sulfate; polyvalent metal ions,
such as divalent metal ions including calcium ions,
magnesium ions and manganese ions; chelating agents,
such as ethylenediamine tetraacetic acid (EDTA); sugar
alcohols, such as mannitol or sorbitol; counterions,
such as sodium or ammonium; and/or nonionic
surfactants, such as polysorbates or poloxamers. Other
additives may be included, such as stabilizers,
anti-microbials, inert gases, fluid and nutrient
replenishers (i.e., Ringer's dextrose), electrolyte
replenishers, and the like, which can be present in
conventional amounts. The compositions, as described
above, can be administered in effective amounts. The
effective amount will depend upon the mode of
administration, the particular condition being treated
and the desired outcome. It may also depend upon the
stage of the condition, the age and physical condition
of the subject, the nature of concurrent therapy, if
any, and like factorswell known to the medical
practitioner. For therapeutic applications, it is that
amount sufficient to achieve a medically desirable
result. With respect to a subject having a protein
conformation disease or disorder, an effective amount
is sufficient to increase the level of a correctly
folded protein in a cell. With respect to a subject
having a disease or disorder related to a misfolded
protein, an effective amount is an amount sufficient
to stabilize, slow, or reduce the a symptom associated
with a pathology. Generally, doses of the compounds of
the present invention would be from about 0.01 mg/kg
per day to about 1000 mg/kg per day. It is expected
that doses ranging from about 50 to about 2000 mg/kg
will be suitable. Lower doses will result from certain
forms of administration, such as intravenous
administration. In the event that a response in a
subject is insufficient at the initial doses applied,
higher doses (or effectively higher doses by a
different, more localized delivery route) may be
employed to the extent that patient tolerance permits.
Multiple doses per day are contemplated to achieve
appropriate systemic levels of a composition of the
present invention. A variety of administration routes
are available. The methods of the invention, generally
speaking, may be practiced using any mode of
administration that is medically acceptable, meaning
any mode that produces effective levels of the active
compounds without causing clinically unacceptable
adverse effects. In one preferred embodiment, a
composition of the invention is administered
intraocularly. Other modes of administration include
oral, rectal, topical, intraocular, buccal,
intravaginal, intracisternal, intracerebroventricular,
intratracheal, nasal, transdermal, within/on implants,
or parenteral routes. The term "parenteral" includes
subcutaneous, intrathecal, intravenous, intramuscular,
intraperitoneal, or infusion. Compositions comprising
a composition of the invention can be added to a
physiological fluid, such as to the intravitreal
humor. For CNS administration, a variety of techniques
are available for promoting transfer of the
therapeutic across the blood brain barrier including
disruption by surgery or injection, drugs which
transiently open adhesion contact between the CNS
vasculature endothelial cells, and compounds that
facilitate translocation through such cells. Oral
administration can be preferred for prophylactic
treatment because of the convenience to the patient as
well as the dosing schedule. Pharmaceutical
compositions of the invention can optionally further
contain one or more additional proteins as desired,
including plasma proteins, proteases, and other
biological material, so long as it does not cause
adverse effects upon administration to a subject.
Suitable proteins or biological material may be
obtained from human or mammalian plasmaby any of the
purification methods known and available to those
skilled in the art; from supernatants, extracts, or
lysates of recombinant tissue culture, viruses, yeast,
bacteria, or the like that contain a gene that
expresses a human or mammalian plasma protein which
has been introduced according to standard recombinant
DNA techniques; or from the fluids (e.g., blood, milk,
lymph, urine or the like) or transgenic animals that
contain a gene that expresses a human plasma protein
which has been introduced according to standard
transgenic techniques. Pharmaceutical compositions of
the invention can comprise one or more pH buffering
compounds to maintain the pH of the formulation at a
predetermined level that reflects physiological pH,
such as in the range of about 5.0 to about 8.0. The pH
buffering compound used in the aqueous liquid
formulation can be an amino acid or mixture of amino
acids, such as histidine or a mixture of amino acids
such as histidine and glycine. Alternatively, the pH
buffering compound is preferably an agent which
maintains the pH of the formulation at a predetermined
level, such as in the range of about 5.0 to about 8.0,
and which does not chelate calcium ions. Illustrative
examples of such pH buffering compounds include, but
are not limited to, imidazole and acetate ions. The pH
buffering compound may be present in any amount
suitable to maintain the pH of the formulation at a
predetermined level. Pharmaceutical compositions of
the invention can also contain one or more osmotic
modulating agents, i.e., a compound that modulates the
osmotic properties (e.g, tonicity, osmolality and/or
osmotic pressure) of the formulation to a level that
is acceptable to the blood stream and blood cells of
recipient individuals. The osmotic modulating agent
can be an agent that does not chelate calcium ions.
The osmotic modulating agent can be any compound known
or available to those skilled in the art that
modulates the osmotic properties of the formulation.
One skilled in the art may empirically determine the
suitability of a given osmotic modulating agent for
use in the inventive formulation. Illustrative
examples of suitable types of osmotic modulating
agents include, but are not limited to: salts, such as
sodium chloride and sodium acetate; sugars, such as
sucrose, dextrose, and mannitol; amino acids, such as
glycine; and mixtures of one or more of these agents
and/or types of agents. The osmotic modulating
agent(s) may be present in any concentration
sufficient to modulate 



the osmotic properties of the formulation.
Compositions comprising a compound of the present
invention can contain multivalent metal ions, such as
calcium ions, magnesium ions and/or manganese ions.
Any multivalent metal ion that helps stabilizes the
composition and that will not adversely affect
recipient individuals may be used. The skilled
artisan, based on these two criteria, candetermine
suitable metal ions empirically and suitable sources
of such metal ions are known, and include inorganic
and organic salts. Pharmaceutical compositions of the
invention can also be a non-aqueous liquid
formulation. Any suitable non-aqueous liquid may be
employed, provided that it provides stability to the
active agents (s) contained therein. Preferably, the
non-aqueous liquid is a hydrophilic liquid.
Illustrative examples of suitable non-aqueous liquids
include: glycerol; dimethyl sulfoxide (DMSO);
polydimethylsiloxane (PMS); ethylene glycols, such as
ethylene glycol, diethylene glycol, triethylene
glycol, polyethylene glycol ("PEG") 200, PEG 300, and
PEG 400; and propylene glycols, such as dipropylene
glycol, tripropylene glycol, polypropylene glycol
("PPG") 425, PPG 725, PPG 1000, PPG 2000, PPG 3000 and
PPG 4000. Pharmaceutical compositions of the invention
can also be a mixed aqueous/nonaqueous liquid
formulation. Any suitable non-aqueous liquid
formulation, such as those described above, can be
employed along with any aqueous liquid formulation,
such as those described above, provided that the mixed
aqueous/non-aqueous liquid formulation provides
stability to the compound contained therein.
Preferably, the non- aqueous liquid in such a
formulation is a hydrophilic liquid. Illustrative
examples of suitable non-aqueous liquids include:
glycerol; DMSO; PMS; ethylene ,glycols, such as PEG
200, PEG 300, and PEG 400; and propylene glycols, such
as PPG 425, PPG 725, PPG 1000, PPG 2000, PPG 3000 and
PPG 4000. Suitable stable formulations can permit
storage of the active agents in a frozen or an
unfrozen liquid state. Stable liquid formulations can
be stored at a temperature of at least - 700C, but can
also be stored at higher temperatures of at least O0C,
or between about 0.10C and about 42C, depending on the
properties of the composition. It is generally known
to the skilled artisan that proteins and polypeptides
are sensitive to changes in pH, temperature, and a
multiplicity of other factors that may affect
therapeutic efficacy. Other delivery systems can
include time-release, delayed release or sustained
release delivery systems. Such systems can avoid
repeated administrations of compositions of the
invention, increasing convenience to the subject and
the physician. Many types of release delivery systems
are available and known to those of ordinary skill in
the art. They include polymer base systems such as
polylactides (U.S. Pat. No. 3,773,919; European Patent
No. 58,481), poly(lactide-glycolide), copolyoxalates,
polycaprolactones, polyesteramides, polyorthoesters,
polyhydroxybutyric acids, such as
poly-D-(-)-3-hydroxybutyric acid(European Patent No.
133, 988), copolymers of L-glutamic acid and
gamma-ethyl-Lglutamate (Sidman, K.R. et al.,
Biopolymers 22: 547-556), poly (2-hydroxyethyl
methacrylate) or ethylene vinyl acetate (Langer, R. et
al., J. Biomed. Mater. Res. 15:267-277; Langer, R.
Chem. Tech. 12:98-105), and polyanhydrides. Other
examples of sustained-release compositions include
semi-permeable polymer matrices in the form of shaped
articles, e.g., films, or microcapsules. Delivery
systems also include non-polymer systems that are:
lipids including sterols such as cholesterol,
cholesterol esters and fatty acids or neutral fats
such as mono- di- and tri-glycerides; hydrogel release
systems such as biologically-derived bioresorbable
hydrogel (i.e., chitin hydrogels or chitosan
hydrogels); sylastic systems; peptide based systems;
wax coatings; compressed tablets using conventional
binders and excipients; partially fused implants; and
the like. Specific examples include, but are not
limited to: (a) erosional systems in which the agent
is contained in a form within a matrix such as those
described in U.S. Patent Nos. 4,452,775, 4,667,014,
4,748,034 and 5,239,660 and (b) diffusional systems in
which an active component permeates at a controlled
rate from a polymer such as described in U.S. Patent
Nos. 3,832,253, and 3,854,480. Another type of
delivery system that can be used with the methods and
compositions of the invention is a colloidal
dispersion system. Colloidal dispersion systems
include lipidbased systems including oil-in-water
emulsions, micelles, mixed micelles, and liposomes.
Liposomes are artificial membrane vessels, which are
useful as a delivery vector in vivo or in vitro. Large
unilamellar vessels (LUV), which range in size from
0.2 - 4.0 mm, can encapsulate large macromolecules
within the aqueous interior and be delivered to cells
in a biologically active form (Fraley, R., and
Papahadjopoulos, D., Trends Biochem. Sci. 6: 77- 80).
Liposomes can be targeted to a particular tissue by
coupling the liposome to a specific ligand such as a
monoclonal antibody, sugar, glycolipid, or protein.
Liposomes are commercially available from Gibco BRL,
for example, as LIPOFECTIN(tm) and LIPOFECTACE(tm),
which are formed of cationic lipids such as N-[I -(2,
3 dioleyloxy)- propyl]-N, N, N-trimethylammonium
chloride (DOTMA) and dimethyl dioctadecylammonium
bromide (DDAB). Methods for making liposomes are well
known in the art and have been described in many
publications, for example, in DE 3,218,121; Epstein et
al., Proc. Natl. Acad. Sci. (USA) 82:3688-3692 (1985);
Hwang et al., Proc. Natl. Acad. Sci. (USA)
77:4030-4034 (1980); EP 52,322; EP 36,676; EP 88, 046;
EP 143,949; EP 142,641; Japanese Pat. Appl. 83-118008;
U.S. Pat. Nos. 4,485,045 and 4,544,545; and EP102,324.
Liposomes also have been reviewed by Gregoriadis, G.,
Trends Biotechnol., 3: 235-241). Another type of
vehicle is a biocompatible microparticle or implant
that is suitable for implantation into the mammalian
recipient. Exemplary bioerodible implants that are
useful in accordance with this method are described in
PCT International application no. PCT/US/03307
(Publication No. WO 95/24929, entitled "Polymeric Gene
Delivery System"). PCT/US/0307 describes
biocompatible, preferably biodegradable polymeric
matrices for containing an exogenous gene under the
control of an appropriate promoter. The polymeric
matrices can be used to achieve sustained release of
the exogenous gene or gene product in the subject. The
polymeric matrix preferably is in the form of a
microparticle such as a microsphere (where an agent is
dispersed throughout a solid polymeric matrix) or a
microcapsule (where an agent is stored in the core of
a polymeric shell). Microcapsules of the foregoing
polymers containing drugs are described in, for
example, U.S. Patent 5,075, 109. Other forms of the
polymeric matrix for containing an agent include
films, coatings, gels, implants, and stents. The size
and composition of the polymeric matrix device is
selected to result in favorable release kinetics in
the tissue into which the matrix is introduced. The
size of the polymeric matrix further is selected
according to the method of delivery that is to be
used. Preferably, when an aerosol route is used the
polymeric matrix and composition are encompassed in a
surfactant vehicle. The polymeric matrix composition
can be selected to have both favorable degradation
rates and also to be formed of a material, which is a
bioadhesive, to further increase the effectiveness of
transfer. The matrix composition also can be selected
not to degrade, but rather to release by diffusion
over an extended period of time. The delivery system
can also be a biocompatible microsphere that is
suitable for local, site-specific delivery.. Such
microspheres are disclosed in Chickering, D.E., et
al., Biotechnol. Bioeng., 52: 96-101; Mathiowitz, E.,
et al., Nature 386: 410-414. Both non-biodegradable
and biodegradable polymeric matrices can be used to
deliver the compositions of the invention to the
subject. Such polymers may be natural or synthetic
polymers. The polymer is selected based on the period
of time over which release is desired, generally in
the order of a few hours to a year or longer.
Typically, release over a period ranging from between
a few hours and three to twelve months is most
desirable. The polymer optionally is in the form of a
hydrogel that can absorb up to about 90% of its weight
in water and further, optionally is cross-linked with
multivalent ions or other polymers.Exemplary synthetic
polymers which can be used to form the biodegradable
delivery system include: polyamides, polycarbonates,
polyalkylenes, polyalkylene glycols, polyalkylene
oxides, polyalkylene terepthalates, polyvinyl
alcohols, polyvinyl ethers, polyvinyl esters,
poly-vinyl halides, polyvinylpyrrolidone,
polyglycolides, polysiloxanes, 



polyurethanes and co-polymers thereof, alkyl
cellulose, hydroxyalkyl celluloses, cellulose ethers,
cellulose esters, nitro celluloses, polymers of
acrylic and methacrylic esters, methyl cellulose,
ethyl cellulose, hydroxypropyl cellulose,
hydroxy-propyl methyl cellulose, hydroxybutyl methyl
cellulose, cellulose acetate, cellulose propionate,
cellulose acetate butyrate, cellulose acetate
phthalate, carboxylethyl cellulose, cellulose
triacetate, cellulose sulphate sodium salt,
poly(methyl methacrylate), poly(ethyl methacrylate),
poly(butylmethacrylate), poly(isobutyl methacrylate),
poly(hexylmethacrylate), poly(isodecyl methacrylate),
poly(lauryl methacrylate), poly(phenyl methacrylate),
poly(methyl acrylate), poly(isopropyl acrylate),
poly(isobutyl acrylate), poly(octadecyl acrylate),
polyethylene, polypropylene, poly(ethylene glycol),
poly(ethylene oxide), poly(ethylene terephthalate),
poly(vinyl alcohols), polyvinyl acetate, poly vinyl
chloride, polystyrene, polyvinylpyrrolidone, and
polymers of lactic acid and glycolic acid,
polyanhydrides, poly(ortho)esters, poly(butic acid),
poly(valeric acid), and poly(lactide-cocaprolactone),
and natural polymers such as alginate and other
polysaccharides including dextran and cellulose,
collagen, chemical derivatives thereof (substitutions,
additions of chemical groups, for example, alkyl,
alkylene, hydroxylations, oxidations, and other
modifications routinely made by those skilled in the
art), albumin and other hydrophilic proteins, zein and
other prolamines and hydrophobic proteins, copolymers
and mixtures thereof. In general, these materials
degrade either by enzymatic hydrolysis or exposure to
water in vivo, by surface or bulk erosion. Methods of
Delivery to the Pulmonary Epithelia In certain
embodiments, such as for the treatment of cystic
fibrosis, where it is desirable to administer a
compound of the invention directly to the pulmonary
epithelia, a desirable route of administration can be
by pulmonary aerosol. Drugs intended for pulmonary
delivery can be administered as aqueous formulations,
as suspensions or solutions in halogenated hydrocarbon
propellants, or as dry powders. Aqueous formulations
must be aerosolized by liquid nebulizers employing
either hydraulic or ultrasonic atomization,
propellant-based systems require suitable pressurized
metered-dose inhalers, and dry powders require dry
powder inhaler devices which are capable of dispersing
the drug substanceeffectively. For aqueous and other
non-pressurized liquid systems, a variety of
nebulizers (including small volume nebulizers) are
available to aerosolize the formulations.
Compressor-driven nebulizers incorporate jet
technology and use compressed air to generate the
liquid aerosol. Ultrasonic nebulizers rely on
mechanical energy in the form of vibration of a
piezoelectric crystal to generate respirable liquid
droplets. A propellant driven inhaler releases a
metered dose of medicine upon each actuation. The
medicine is formulated as a suspension or solution of
a drug substance in a suitable propellant. Dry powder
inhalers normally rely upon a burst of inspired air
that is drawn through the unit to deliver a drug
dosage. Such devices are described in, for example,
U.S. Pat. Nos. 4,807,814 and 5,785,049. Pulmonary drug
delivery is accomplished by inhalation of an aerosol
through the mouth and throat. Particles having
diameters of about 2 to about 5 microns are small
enough to reach the upper- to mid-pulmonary region
(conducting airways), but are too large to reach the
alveoli. Even smaller particles, i.e., about 0.5 to
about 2 microns, are capable of reaching the alveolar
region. Particles having diameters smaller than about
0.5 microns can also be deposited in the alveolar
region by sedimentation, although very small particles
may be exhaled. Techniques for preparing aerosol
delivery systems are well known to those of skill in
the art. See U.S. Patent Nos. 4,512,341, 4,566,452,
4,746,067, 5,008,048, 6,796,303, and U.S. Patent
Publication No. 20020102294. Those of skill in the art
can readily modify the various parameters and
conditions for producing pulmonary aerosols without
resorting to undue experimentation. Methods of Ocular
Delivery The compositions of the invention (e.g., an
autophagy enhancer, an mTOR inhibitor, such as
rapamycin, a farnesyl transferase inhibitor, such as
FTI-277) are particularly suitable for treating ocular
protein conformation diseases, such as glaucoma,
retinitis pigmentosa, age-related macular
degeneration, glaucoma, corneal dystrophies,
retinoschises, Stargardt's disease, autosomal dominant
druzen, and Best's macular dystrophy. In one approach,
the compositions of the invention are administered
through an ocular device suitable for direct
implantation into the vitreous of the eye. The
compositions of the invention may be provided in
sustained release compositions, such as those
described in, for example, U.S. Pat. Nos. 5,672,659
and 5,595,760. Such devices are found to provide
sustained controlled release of various compositions
to treat the eye without risk of detrimental local and
systemic side effects. An object of the present ocular
method of delivery is to maximize the amount of drug
contained in an intraocular device or implantwhile
minimizing its size in order to prolong the duration
of the implant. See, e.g., U.S. Patents 5,378,475;
6,375,972, and 6,756,058 and U.S. Publications
20050096290 and 200501269448. Such implants may be
biodegradable and/or biocompatible implants, or may be
non-biodegradable implants. Biodegradable ocular
implants are described, for example, in U.S. Patent
Publication No. 20050048099. The implants may be
permeable or impermeable to the active agent, and may
be inserted into a chamber of the eye, such as the
anterior or posterior chambers or may be implanted in
the schlera, transchoroidal space, or an avascularized
region exterior to the vitreous. Alternatively, a
contact lens that acts as a depot for compositions of
the invention may also be used for drag delivery. In a
preferred embodiment, the implant may be positioned
over an avascular region, such as on the sclera, so as
to allow for transcleral diffusion of the drug to the
desired site of treatment, e.g. the intraocular space
and macula of the eye. Furthermore, the site of
transcleral diffusion is preferably in proximity to
the macula. Examples of implants for delivery of an a
composition include, but are not limited to, the
devices described in U.S. Pat. Nos. 3,416,530;
3,828,777; 4,014,335; 4,300,557; 4,327,725; 4,853,224;
4,946,450; 4,997,652; 5,147,647; 5,164,188; 5,178,635;
5,300,114; 5,322,691; 5,403,901; 5,443,505; 5,466,466;
5,476,511; 5,516,522; 5,632,984; 5,679,666; 5,710,165;
5,725,493; 5,743,274; 5,766,242; 5,766,619; 5,770,592;
5,773,019; 5,824,072; 5,824,073; 5,830,173; 5,836,935;
5,869,079, 5,902,598; 5,904,144; 5,916,584; 6,001,386;
6,074,661; 6,110,485; 6,126,687; 6,146,366; 6,251,090;
and 6,299,895, and in WO 01/30323 and WO 01/28474, all
of which are incorporated herein by reference.
Examples include, but are not limited to the
following: a sustained release drag delivery system
comprising an inner reservoir comprising an effective
amount of an agent effective in obtaining a desired
local or systemic physiological or pharmacological
effect, an inner tube impermeable to the passage of
the agent, the inner tube having first and second ends
and covering at least a portion of the inner
reservoir, the inner tube sized and formed of a
material so that the inner tube is capable of
supporting its own weight, an impermeable member
positioned at the inner tube first end, the
impermeable member preventing passage of the agent out
of the reservoir through the inner tube first end, and
a permeable member positioned at the inner tube second
end, the permeable member allowing diffusion of the
agent out of the reservoir through the inner tube
second end; a method for administering a compound of
the invention to a segment of an eye, the method
comprising the step of implanting a sustained release
device to deliver the compound of the invention to the
vitreous of the eye or an implantable, sustained
release device for administering a compound of
theinvention to a segment of an eye; a sustained
release drug delivery device comprising: a) a drug
core comprising a therapeutically effective amount of
at least one first agent effective in obtaining a
diagnostic effect or effective in obtaining a desired
local or systemic physiological or pharmacological
effect; b) at least one unitary cup essentially
impermeable to the passage of the agent that surrounds
and defines an internal compartment to accept the drug
core, the unitary cup comprising an open top end with
at least one recessed groove around at least some
portion of the open top end of the unitary cup; c) a
permeable plug which is permeable to the passage of
the agent, the permeable plug is positioned at the
open top end of the unitary cup where the groove
interacts with the permeable plug holding it in
position and closing the open top end, the permeable
plug allowing passage of the agent out of the drug
core, through the permeable plug, and out the open top
end of the unitary cup; and d) at least one second
agent effective in obtaining a diagnostic effect or
effective in obtaining 



a desired local or systemic physiological or
pharmacological effect; or a sustained release drug
delivery device comprising: an inner core comprising
an effective amount of an agent having a desired
solubility and a polymer coating layer, the polymer
layer being permeable to the agent, where the polymer
coating layer completely covers the inner core. Other
approaches for ocular delivery include the use of
liposomes to target a compound of the present
invention to the eye, and preferably to retinal
pigment epithelial cells and/or Bruch's membrane. For
example, the compound may be complexed with liposomes
in the manner described above, and this
compound/liposome complex injected into patients with
an ocular PCD, using intravenous injection to direct
the compound to the desired ocular tissue or cell.
Directly injecting the liposome complex into the
proximity of the retinal pigment epithelial cells or
Bruch's membrane can also provide for targeting of the
complex with some forms of ocular PCD. In a specific
embodiment, the compound is administered via
intra-ocular sustained delivery (such as VITRASERT or
ENVISION). In a specific embodiment, the compound is
delivered by posterior subtenons injection. In another
specific embodiment, microemulsion particles
containing the compositions of the invention are
delivered to ocular tissue to take up lipid from
Bruch's membrane, retinal pigment epithelial cells, or
both. Nanoparticles are a colloidal carrier system
that has been shown to improve the efficacy of the
encapsulated drug by prolonging the serum half-life.
Polyalkylcyanoacrylates (PACAs) nanoparticles are a
polymer colloidal drug delivery system that is in
clinical development, as described by Stella et al.,
J. Pharm. Sci., 2000. 89: p. 1452-1464; Brigger et
al., Int. J . Pharm., 2001. 214: p. 37-42; Calvo et
al., Pharm. Res., 2001. 18: p. 1157-1166; andLi et
al., Biol. Pharm. Bull., 2001. 24: p. 662-665.
Biodegradable poly (hydroxyl acids), such as the
copolymers of poly (lactic acid) (PLA) and poly
(lactic-co-glycolide) (PLGA) are being extensively
used in biomedical applications and have received FDA
approval for certain clinical applications. In
addition, PEG-PLGA nanoparticles have many desirable
carrier features including (i) that the agent to be
encapsulated comprises a reasonably high weight
fraction (loading) of the total carrier system; (ii)
that the amount of agent used in the first step of the
encapsulation process is incorporated into the final
carrier (entrapment efficiency) at a reasonably high
level; (Hi) that the carrier have the ability to be
freeze-dried and reconstituted in solution without
aggregation; (iv) that the carrier be biodegradable;
(v) that the carrier system be of small size; and (vi)
that the carrier enhance the particles persistence.
Nanoparticles are synthesized using virtually any
biodegradable shell known in the art. In one
embodiment, a polymer, such as poly (lactic-acid)
(PLA) or poly (lactic-coglycolic acid) (PLGA) is used.
Such polymers are biocompatible and biodegradable, and
are subject to modifications that desirably increase
the photochemical efficacy and circulation lifetime of
the nanoparticle. In one embodiment, the polymer is
modified with a terminal carboxylic acid group (COOH)
that increases the negative charge of the particle and
thus limits the interaction with negatively charge
nucleic acid aptamers. Nanoparticles are also modified
with polyethylene glycol (PEG), which also increases
the half-life and stability of the particles in
circulation. Alternatively, the COOH group is
converted to an Nhydroxysuccinimide (NHS) ester for
covalent conjugation to amine-modified aptamers.
Biocompatible polymers useful in the composition and
methods of the invention include, but are not limited
to, polyamides, polycarbonates, polyalkylenes,
polyalkylene glycols, polyalkylene oxides,
polyalkylene terepthalates, polyvinyl alcohols,
polyvinyl ethers, polyvinyl esters, polyvinyl halides,
polyvinylpyrrolidone, polyglycolides, polysiloxanes,
polyurethanes and copolymers thereof, alkyl cellulose,
hydroxyalkyl celluloses, cellulose ethers, cellulose
esters, nitro celluloses, polymers of acrylic and
methacrylic esters, methyl cellulose, ethyl cellulose,
hydroxypropyl cellulose, hydroxy-propyl methyl
cellulose, hydroxybutyl methyl cellulose, cellulose
acetate, cellulose propionate, cellulose acetate
butyrate, cellulose acetage phthalate, carboxylethyl
cellulose, cellulose triacetate, cellulose sulphate
sodium salt, poly(methyl methacrylate),
poly(ethylmethacrylate), poly(butylmethacrylate),
poly(isobutylmethacryla- te), poly(hexlmethacrylate),
poly(isodecylmethacrylate), poly(lauryl methacrylate),
poly(phenyl methacrylate), poly(methyl acrylate),
poly(isopropyl acrylate), poly(isobutyl acrylate),
poly(octadecylacrylate), polyethylene, polypropylene
poly(ethylene glycol), poly(ethylene oxide),
poly(ethylene terephthalate), polyvinyl alcohols),
polyvinyl acetate, poly vinyl chloride polystyrene,
polyvinylpryrrolidone, polyhyaluronic acids, casein,
gelatin, glutin, polyanhydrides, polyacrylic acid,
alginate, chitosan, poly(methyl methacrylates),
poly(ethyl methacrylates), poly(butylmethacrylate),
roly(isobutylmethacrylate), poly(hexlmethacrylate),
poly(isodecl methacrylate), poly(lauryl methacrylate),
poly(phenyl methacrylate), poly(methyl acrylate),
poly(isopropyl acrylate), poly(isobutyl acrylate),
poly(octadecl acrylate) and combinations of any of
these. In one embodiment, the nanoparticles of the
invention include PEG-PLGA polymers. Compositions of
the invention may also be delivered topically. For
topical delivery, the compositions are provided in any
pharmaceutically acceptable excipient that is approved
for ocular delivery. Preferably, the composition is
delivered in drop form to the surface of the eye. For
some application, the delivery of the composition
relies on the diffusion of the compounds through the
cornea to the interior of the eye. Those of skill in
the art will recognize that the best treatment
regimens for using compounds of the present invention
to treat an ocular PCD can be straightforwardly
determined. This is not a question of experimentation,
but rather one of optimization, which is routinely
conducted in the medical arts. In vivo studies in nude
mice often provide a starting point from which to
begin to optimize the dosage and delivery regimes. The
frequency of injection will initially be once a week,
as has been done in some mice studies. However, this
frequency might be optimally adjusted from one day to
every two weeks to monthly, depending upon the results
obtained from the initial clinical trials and the
needs of a particular patient. Human dosage amounts
for compositions of the invention (e.g., an autophagy
enhancer, an mTOR inhibitor, such as rapamycin, a
farnesyl transferase inhibitor, such as FTI-277) can
initially be determined by extrapolating from the
amount of compound used in mice, as a skilled artisan
recognizes it is routine in the art to modify the
dosage for humans compared to animal models. In
certain embodiments it is envisioned that the dosage
may vary from between about 1mg compound/Kg body
weight to about 5000 mg compound/Kg body weight; or
from about 5 mg/Kg body weight to about 4000 mg/Kg
body weight or from about 10 mg/Kg body weight to
about 3000 mg/Kg body weight; or from about 50 mg/Kg
body weight to about 2000 mg/Kg body weight; or from
about 100 mg/Kg body weight to about 1000 mg/Kg body
weight; or from about 150 mg/Kg body weight to about
500 mg/Kg body weight. In other embodiments this dose
maybe about 1, 5, 10, 25, 50, 75, 100, 150,200, 250,
300, 350, 400, 450, 500, 550, 600, 650, 700, 750, 800,
850, 900, 950, 1000, 1050, 1100, 1150, 1200, 1250,
1300, 1350, 1400, 1450, 1500, 1600, 1700, 1800, 1900,
2000, 2500, 3000, 3500, 4000, 4500, 5000 mg/Kg body
weight. In other embodiments, it is envisaged that
higher does may be used, such doses may be in the
range of about 5 mg compound/Kg body to about 20 mg
compound/Kg body. In other embodiments the doses may
be about 8, 10, 12, 14, 16 or-18 mg/Kg body weight.
Where rapamycin is used dosages of 1 mg, 2 mg, 3 mg, 5
mg, 7 mg, 10 mg, 15 mg, 20 mg, or 25 mg can be used
per day. Of course, this dosage amount may be adjusted
upward or downward, as is routinely done in such
treatment protocols, depending on the results of the
initial clinical trials and the needs of a particular
patient. Screening Assays As discussed herein,
misfolded proteins often interfere with the normal
biological function of cells and cause PCD. In many
cases, the accumulation of misfolded proteins in
protein aggregates causes cellular damage and
cytotoxicity. Useful compounds enhance the degradation
of such proteins, thus ameliorating cytotoxicity. Any
number of methods are available for carrying out
screening assays to identify such compounds. In one
approach, a mutant protein that fails to adopt a
wild-type protein conformation is expressed in a cell
(e.g., a cell in vitro or in vivo); the cell is
contacted with a candidate compound; and the effect of



the compound on autophagy is assayed using any method
known in the art or described herein. A compound that
enhances autophagy is identified by measuring a
decrease in the level of a misfolded protein, in
measuring a decrease in cytotoxicity, by measuring an
increase in the presence of autophagic vacuoles, or by
measuring an increase in the level of an autophagic
marker (e.g., dephosphorylated mTOR or S6 kinase)
using any standard method (e.g., immunoassay). A
compound that reduces the amount of misfolded protein
present in the contacted cell relative to a control
cell that was not contacted with the compound, is
considered useful in the methods of the invention. A
decrease in the amount of a misfolded protein is
assayed, for example, by measuring a decrease in
intracellular protein aggregation, by measuring a
decrease in cytotoxicity, or by measuring a decrease
in the level of the protein. Preferably, the misfolded
protein is selectively degraded. In a related
approach, the screen is carried out in the presence of
rapamycin, FTI-277, 11-cis-retinal, 9- cis-retinal, or
an analog or derivative thereof. Useful compounds
decrease the amount of misfolded protein by at least
10%, 15%, or 20%, or preferably by 25%, 50%, or 75%;
or most preferably by at least 100%, 200%, 300% or
even 400%.If desired, the efficacy of the identified
compound is assayed in an animal model having a PCD
(e.g., an animal model of retinitis pigmentosa, cystic
fibrosis, Huntington's disease, Parkinson's disease,
Alzheimer's disease, nephrogenic diabetes insipidus,
cancer (e.g., cancer related to p53 mutations), and
prion-related disorders (e.g., Jacob-Creutzfeld
disease)). Screening for Enhancers of Rapamycin
Activity The invention is directed to methods of
enhancing autophagy for the treatment of a PCD.
Compounds that enhance rapamycin or FTI-277 biological
activity are expected to enhance the degradation of
misfolded proteins. Accordingly, compounds identified
as enhancing a biological effect of rapamycin or
FTI-277 are useful in the methods of the invention. In
one embodiment, small-molecules that enhance a
rapamycin biological activity are identified using a
small-molecule target identification strategy in yeast
cells. Rapamycin inhibits the growth of wild-type
yeast cells. Compounds that enhance the inhibitory
effect on yeast cell growth can be identified using
routine methods, such as a chemical genetic modifier
screen. Such screens are known in the art and are
described, for example, by Huang et al., PNAS 101:
16594-16599, 2004. Rapamycin treatment induces a state
reminiscent of the nutrient starvation response, often
resulting in growth inhibition. Using a chemical
genetic modifier screen small molecule enhancers of
rapamycin (SMERs) that augment (e.g., increase by at
least 5%, 10%, 25%, 50%, 75%, 85%, 90%, or 95%)
rapamycin's effect in the yeast Saccharomyces
cerevisiae. Probing proteome chips with biotinylated
SMERs will identify putative intracellular target
proteins that modify a cellular effect of rapamycin.
In one embodiment, rapamycin is added to the culture
media of a yeast cell in the presence or the absence
of a candidate compound. The yeast cell is maintained
in culture and yeast cell proliferation is monitored
(e.g., using optical density). A compound that reduces
yeast cell proliferation in combination with rapamycin
is identified as an SMER. Such compounds are likely to
be useful for enhancing autophagy alone or in
combination with rapamycin. If desired, the effect of
the SMER on autophagy is assayed using any method
described herein (e.g., increase in autophagy markers,
increase in autophagic vesicle, enhanced degradation
of a misfolded protein) or known in the art. Test
Compounds and Extracts In general, compounds capable
of decreasing the amount of misfolded protein or
increasing the selective degradation of such proteins
in a cell are identified from largelibraries of either
natural product or synthetic (or semi-synthetic)
extracts or chemical libraries according to methods
known in the art. Those skilled in the field of drug
discovery and development will understand that the
precise source of test extracts or compounds is not
critical to the screening procedure(s) of the
invention. Accordingly, virtually any number of
chemical extracts or compounds can be screened using
the methods described herein. Examples of such
extracts or compounds include, but are not limited to,
plant-, fungal-, prokaryotic- or animal-based
extracts, fermentation broths, and synthetic
compounds, as well as modification of existing
compounds. Numerous methods are also available for
generating random or directed synthesis (e.g.,
semi-synthesis or total synthesis) of any number of
chemical compounds, including, but not limited to,
saccharide-, lipid-, peptide-, and nucleic acid-based
compounds. Synthetic compound libraries are
commercially available from Brandon Associates
(Merrimack, N.H.) and Aldrich Chemical (Milwaukee,
Wis.). Alternatively, libraries of natural compounds
in the form of bacterial, fungal, plant, and animal
extracts are commercially available from a number of
sources, including Biotics (Sussex, UK), Xenova
(Slough, UK), Harbor Branch Oceangraphics Institute
(Ft. Pierce, FIa.), and PharmaMar, U.S.A. (Cambridge,
Mass.). In addition, natural and synthetically
produced libraries are produced, if desired, according
to methods known in the art, e.g., by standard
extraction and fractionation methods. Furthermore, if
desired, any library or compound is readily modified
using standard chemical, physical, or biochemical
methods. In addition, those skilled in the art of drug
discovery and development readily understand that
methods for dereplication (e.g., taxonomic
dereplication, biological dereplication, and chemical
dereplication, or any combination thereof) or the
elimination of replicates or repeats of materials
already known for their activity in correcting a
misfolded protein should be employed whenever
possible. When a crude extract is found to correct the
conformation of a misfolded protein further
fractionation of the positive lead extract is
necessary to isolate chemical constituents responsible
for the observed effect. Thus, the goal of the
extraction, fractionation, and purification process is
the careful characterization and identification of a
chemical entity within the crude extract that increase
the yield of a correctly folded protein. Methods of
fractionation and purification of such heterogenous
extracts are known in the art. If desired, compounds
shown to be useful agents for the treatment of any
pathology related to a misfolded protein or protein
aggreagation are chemically modified according to
methods known in the art.Combination Therapies
Compositions of the invention useful for the treatment
of a PCD (e.g., retinitis pigmentosa, Huntington's
disease, Parkinson's disease, Alzheimer's disease,
nephrogenic diabetes insipidus, cancer, and
prion-related disorders, such as Jacob-Creutzfeld
disease) may, if desired, be administered in
combination with any standard therapy known in the
art. For retinitis pigmentosa, standard therapies
include vitamin A supplements. In the case of
Parkinson's disease, standard therapies include the
administration of any one or more of the following
dopamine receptor agonists levodopa/carbidopa,
amantadine, bromocriptine, pergolide, apomorphine,
benserazide, lysuride, mesulergine, lisuride,
lergotrile, memantine, metergoline, piribedil,
tyramine, tyrosine, phenylalanine, bromocriptine
mesylate, pergolide mesylate; other standard therapies
include antihistamines, antidepressants, dopamine
agonists, monoamine oxidase inhibitors. For
Huntington's disease, standard therapies include the
administration of any one or more of the following
haloperidol, phenothiazine, reserpine, tetrabenazine,
amantadine, and co-Enzyme QlO. For Alzheimer's disease
standard therapies include the administration of any
one or more of the following: donepezil (Aricept),
rivastigmine (Exelon), galantamine (Razadyne), and
tacrine (Cognex). For nephrogenic diabetes insipidus
standard therapies include the administration of any
one or more of the following:
chlorothiazide/hydrochlorothiazide, amiloride, and
indomethacin. For cystic fibrosis, standard therapies
include the administration of any one or more of
mucus-thinning drugs (e.g., dornase alfa),
bronchodilators (e.g., albuterol), and antibiotics for
the treatment of infection. For cancer, standard
therapies include the administration of any one or
more of the following: abiraterone acetate,
altretamine, anhydrovinblastine, auristatin,
bexarotene, bicalutamide, BMSl 84476,
2,3,4,5,6-pentafluoro-N-(3-fluoro-4-methoxyphenyl)benz
ene sulfonamide, bleomycin, N
N-dimethyl-L-valyl-L-valyl-N-methyl-L-valyl-L-proly-
1- Lproline-t-butylamide, cachectin, cemadotin,
chlorambucil, cyclophosphamide, 3',4'-
didehydro-4'-deoxy~8'-norvin- caleukoblastine,
docetaxol, doxetaxel, cyclophosphamide, carboplatin,
carmustine (BCNU),cisplatin, cryptophycin, cytarabine,
dacarbazine (DTIC), dactinomycin, daunorubicin,
dolastatin, doxorubicin (adriamycin), etoposide,
5-fluorouracil, 



finasteride, flutamide, hydroxyurea and
hydroxyureataxanes, ifosfamide, liarozole, lonidamine,
lomustine (CCNU), mechlorethamine (nitrogen mustard),
melphalan, mivobulin isethionate, rhizoxin, sertenef,
streptozocin, mitomycin, methotrexate, nilutamide,
onapristone, paclitaxel, prednimustine, procarbazine,
RPRl 09881, stramustine phosphate, tamoxifen,
tasonermin, taxol, tretinoin, vinblastine,
vincristine, vindesine sulfate, and vinflunin.Kits The
invention provides kits for the treatment or
prevention of a PCD or symptoms thereof. In one
embodiment, the kit includes a pharmaceutical pack
comprising an effective amount of rapamycin or an
analog thereof. In other embodiments, the kit includes
rapamycin and 11-cis-retinal or 9-cis-retinal. In
another embodiment, the kit includes an effective
amount of a farnesyl transferase inhibitor (e.g.,
FTI-277). Preferably, the compositions are present in
unit dosage form. In some embodiments, the kit
comprises a sterile container which contains a
therapeutic or prophylactic composition; such
containers can be boxes, ampules, bottles, vials,
tubes, bags, pouches, blister-packs, or other suitable
container forms known in the art. Such containers can
be made of plastic, glass, laminated paper, metal
foil, or other materials suitable for holding
medicaments. If desired compositions of the invention
or combinations thereof are provided together with
instructions for administering them to a subject
having or at risk of developing a PCD. The
instructions will generally include information about
the use of the compounds for the treatment or
prevention of a PCD. In other embodiments, the
instructions include at least one of the following:
description of the compound or combination of
compounds; dosage schedule and administration for
treatment of a PCD or symptoms thereof; precautions;
warnings; indications; counter-indications; overdosage
information; adverse reactions; animal pharmacology;
clinical studies; and/or references. The instructions
may be printed directly on the container (when
present), or as a label applied to the container, or
as a separate sheet, pamphlet, card, or folder
supplied in or with the container. The following
examples are provided to illustrate the invention, not
to limit it. Those skilled in the art will understand
that the specific constructions provided below may be
changed in numerous ways, consistent with the above
described invention while retaining the critical
properties of the compounds or combinations thereof.
EXAMPLES Retinitis pigmentosa (RP) is a PCD that
comprises a heterogeneous group of inherited retinal
disorders that lead to rod photoreceptor death. The
death of photoreceptors results in night blindness and
subsequent tunnel vision due to the progressive loss
of peripheral vision in patients suffering from
retinitis pigmentosa. Between 20-25% of patients with
Autosomal Dominant Retinitis Pigmentosa (ADRP) have a
mutation in the rhodopsin gene, the most common
mutation being P23H. The P23H mutation results in a
misfolded opsin protein thatfails to associate with
11-cis-retinal. The misfolded P23H protein is retained
within cells, where it forms aggregates (Saliba et.
al. 2002. JCS 115: 2907-2918; Illing et. al. 2002. JBC
277: 34150-34160). This aggregation behavior
classifies some RP mutations, including P23H, as
protein conformational disorders (PCD). Defects in the
gene encoding cystic fibrosis transmembrane
conductance regulator (CFTR) cause cystic fibrosis,
which is another PCD. Cystic fibrosis is the most
common lethal genetic disease in Caucasians, with
about 30,000 cystic fibrosis patients in the United
States. The CFTR forms a Cl~ channel that is an
essential component of epithelial Cl transport systems
in many organs, including the intestines, pancreas,
lungs, sweat glands, and kidneys. In the CF secretory
intestinal epithelium, CF enters the cells through a
Na+-K+- 2CF cotransporter in the basolateral membrane
and exits through CFTR in the apical membrane; water
follows osmotically. Defects in the gene encoding CFTR
that reduce either its CF transport capacity or its
level of cell surface expression cause cystic
fibrosis. This defect in chloride transport leads to
impaired clearance of airway secretions and a
susceptibility to bacterial infection. Although cystic
fibrosis is a multisystem disorder, respiratory
failure remains the main cause of death. While the
following examples are directed to the use of specific
mutant proteins for the identification of compounds
that enhance the degradation of a mutant opsin or CFTR
protein, the invention is not so limited. Compounds
identified as useful for selectively enhancing the
degradation (e.g., the autophagic degradation) of
misfolded opsin or misfolded CFTR in a cell are useful
for the treatment of retinitis pigmentosa or cystic
fibrosis, respectively. Such compounds are likely to
enhance the degradation of any misfolded protein, and
are generally useful for the treatment of virtually
any protein conformational disorder. Methods useful in
carrying out the following experiments are described
in Noorwez et al., Journal of Biological Chemistry
279:16278-16284 (2004), which is hereby incorporated
by reference in its entirety. Example 1: Autophagy
induction results in the degradation of misfolded
proteins Using HEK293 tetracycline-inducible stable
cell lines expressing either the P23H or wild-type
opsin, macroautophagy was induced by amino acid
depletion or by rapamycin exposure. Figure IA shows
immunoblot degradation profiles of wild-type opsin
when autophagy was induced by amino acid depletion
alone (lanes 4-6) or by rapamycin (lanes 7- 9), or by
a combination of amino acid depletion and rapamycin
exposure (lanes 10-12). The graph in Figure IB
compares the relative amounts of wild-type opsin
during the time courseof the experiment and
demonstrates that levels of wild-type opsin were
essentially unchanged during the twelve hour course of
autophagic induction. In contrast, the amount of P23H
opsin decreased rapidly when autophagy was induced in
cells by any of these methods (Figure 1C). Degradation
profiles of the P23H opsin (Figure ID) showed that
when autophagy was induced by amino acid depletion,
thirty-three percent of misfolded opsin was degraded
within twelve hours (Figure ID, squares). When
autophagy was induced by rapamycin, forty-six percent
of protein was degraded within six hours of treatment
(Figure ID, triangles). Degradation was further
enhanced when amino acid depletion was combined with
rapamycin treatment (Figure ID, circles), where almost
fifty-two percent of misfolded opsin was degraded
within two hours and eighty-one percent was degraded
after twelve hours. Example 2: Autophagy specifically
degrades misfolded proteins To determine whether this
effect was modulated by proteasomal inhibition or
whether it was mediated by autophagy alone, P23H
degradation was examined in cells where autophagy was
induced in the presence of a proteasomal inhibitor or
an autophagic inhibitor. 3-methyladenine, an autophagy
inhibitor, and MG132, a proteasomal inhibitor, were
added to cell culture media at the time of autophagy
induction. Figure IF shows that 3-MA inhibited P23H
degradation in amino acid depleted cells. Figure IG
shows that the proteasomal inhibitor MG132 had no
effect on P23H opsin degradation (Figure ID). These
studies indicate that autophagy specifically degrades
misfolded P23H opsin. Example 3: Rapamycin enhances
autophagy of misfolded proteins Previous studies
showed that 1l-cis retinal functions as a
pharmacological chaperone that assists in the folding
and stabilization of P23H opsinL\ Administration of
1l-cis retinal allows most of the P23H protein pool to
reach the cell surfaceLl , where it associates with
11- cis-retinal to form rhodopsin. When 1l-cis retinal
was administered at the time that autophagy was
induced, levels of P23H degradation were not altered
(Figure IE, lanes 4-6). Nevertheless, it is likely
that administering 11-cis-retinal in combination with
rapamycin for the treatment of an ocular PCD will have
enhanced clinical efficacy because 11-cis-retinal will
increase levels of correctly folded protein and
rapamycin will enhance the degradation of any
remaining misfolded protein. Rhodopsin levels were
similar in media supplemented with or without
amino-acids (Figure IE, lanes 1-3, lanes 4-6). The
degradation profile of P23H protein in cells
treatedwith 1l-cis retinal during amino acid depletion
was compared to the degradation profile of cells
expressing wild type opsin or P23H opsin-expressing
cells that did not receive 1l-cis retinal. In the
presence of 11-cis-retinal, P23H protein degradation
showed an intermediate degradation profile as compared
to cells expressing wild-type opsin or expressing the
P23H protein in the absence of 1l-cis retinal.
Interestingly, treatment with rapamycin alone induced
the rapid degradation of P23H 



rhodopsin regardless of whether it was administered
alone or in combination with amino acid starvation of
cells (Figure IE, lanes 7-9, 10-12). Degradation
profiles P23H in the presence of 1l-cis retinal were
similar in cells cultured under normal conditions
(Figure IF, diamonds) or in amino acid depleted media
(Figure IF, squares). Enhanced degradation was
observed when rapamycin was administered in the
absence of 11-cis-retinal (Figure IF, triangles).
Close to thirty-three percent of the P23H protein was
degraded within twelve hours. When rapamycin was
administered to amino-acid starved cells no further
increase in rhodopsin degradation was observed. In
fact, administration of rapamycin to amino acid
depleted cells was similar to the effect of rapamycin
treatment alone. Almost thirty-one percent of P23H
protein was degraded within twelve hours (Figure IF,
circles). Thus, autophagy induced by rapamycin
selectively increased P23H protein degradation in the
presence of 1l-cis retinal. Example 4 : Autophagy
induction induced characteristic changes in mTOR
phosphorylation mTOR is the mammalian target of
rapamycin, and mTOR levels are characteristically
reduced in autophagic cells. To confirm that autophagy
was induced using the methods described above, mTOR
phosphorylation was characterized in amino acid
depleted cells and in cells that received rapamycin.
As expected, a decrease in the amount of
phosphorylated mTOR was observed following autophagy
induction in both amino-acid depleted and rapamycin
treated cells. Augophagic induction was characterized
in cells expressing wildtype or P23H opsin, as well as
in cells that were also administered 11-cis-retinal.
This increase in phosphorylation was specific to mTor,
since cellular levels of Bip and calnexin, chaperones
upregulated by unfolded protein response (UPR), and
Hsp70, a cytoplasmic chaperone upregulated by heat
shock response (HSR), were unchanged under autophagic
conditions. The amounts of these chaperones remained
constant over time (Figure IH, II) following autophagy
induced by amino-acid starvation or rapamycin
treatment. To determine whether autophagy provides a
general mechanism for the degradation of misfolded
proteins, the autophagic degradation of a mutant
cystic fibrosis transmembraneconductance regulator
(CFTR) protein was characterized. CFTR is a
cAMP-activated chloride channel expressed at the
apical membrane of epithelial cells. Like P23H opsin,
CFTR is a polytopic membrane protein. Such polytopic
proteins have many alpha helical transmembrane
segments. Mutations in CFTR affect its ability to be
made, processed, and trafficked to the plasma
membrane, where its function is required. Wild-type
CFTR (Figure 2A) and mutant CFTR DF508 (Figure 2C)
proteins were expressed in BHK stable cell lines.
Autophagy was induced in cells expressing the
wild-type or mutant CFTR proteins by amino-acid
depletion, rapamycin treatment, or a combination of
rapamycin treatment and amino acid depletion (Figure
2A). While autophagic induction did not affect
wild-type CFTR protein levels (Figure 2B), the DF508
protein (Figure 2D) underwent rapid degradation in
response to autophagic induction by either amino-acid
depletion, rapamycin treatment, or both (Figure 2C).
Degradation profiles indicated that amino-acid
starvation degraded about thirty-four percent of the
DF508 protein within twelve hours (Figure 2D,
triangles), while rapamycin treatment caused fifty
percent of protein to be degraded after twelve hours
(Figure 2D, squares). Degradation was greater when
amino acid starvation was combined with rapamycin
treatment. Nearly seventy-five percent of the mutant
protein was degraded within six hours and eighty
percent was degraded after twelve hours of treatment
(Figure 2D, circles). These observations indicate that
autophagy selectively degrades misfolded DF508
protein. MTor phosphorylation was reduced following
autophagic induction in cells expressing either
wild-type or mutant CFTR protein. No difference in the
levels of chaperones, Bip, calnexin and hsp70 were
observed. Figures 2E and 2F are immunoblots showing
mTor dephosphorylation (Figure 2E) and calnexin,
calreticulin, Hsp70, or Bip protein expression in
cells cultured in normal media or amino acid depleted
media in the presence or absence of rapamycin. Example
5: Autophagic markers colocalize with misfolded
proteins following autophagy induction Autophagy
induction can be monitored by identifying the presence
of autophagic vacuoles (AVs) in cells using electron
microscopy. P23H cells in normal media contain some
AVs, but the number of such vacuoles is significantly
increased when the cells are incubated in amino acid
depleted media (Figure 5). To determine whether
misfolded proteins co-localize with autophagosome
markers, cells expressing wild-type (Figure 3A) or
mutant P23H opsin (Figure 3B) were stained forAtg7,
LC3, and Lampl autophagic markers. Cells were
incubated with opsin specific and autophagosome-marker
specific antibodies following autophagy induction. The
wild-type protein failed to colocalize with any
autophagosome marker (Figure 3A). The wild-type opsin
protein was present at the cell membrane, while the
P23H formed intracellular aggregates. The same
autophagic markers were examined in BHK cells
expressing wild-type (Figure 4A) or mutant DF508 CFTR
protein (Figure 4B). In these cells the DF508 CFTR
protein did not form visible aggregates. The wild type
CFTR protein was observed at the cell membrane as well
as intracellularly (Figure 4A), while the DF508 was
retained in the ER (Figure 4B). Figures 5A-5C are
electron micrographs showing P23H aggregates,
lysosomes, and autophagic cells. Immunoflourescence
staining with Atg 7 showed punctate staining that
colocalized with the both mutant proteins.
Colocalization of Atg 7 with P23H is shown in Figure
3B and co-localization with DF508 is shown in Figure
4B. Atg8 staining also co-localized with both mutant
proteins. Atg8 showed distinct punctate staining that
colocalized with misfolded protein aggregates of P23H
(Figure 3B). Atg8 staining also colocalized with the
DF508 protein that was retained in the ER (Figure 4B).
These observations further support a role for
autophagy in the degradation of mutant polytopic
proteins, such as P32H and DF508. In summary, the
autophagic pathway specifically degraded misfolded
polytopic proteins, such as P23H and DF508 while
having very little effect on wild-type proteins. This
result was independent of the cell line used to
express the mutant proteins, since wild-type and
mutant opsin proteins were expressed in a human
embryonic kidney cell line while wildtype and mutant
CFTR proteins were expressed in baby hamster kidney
cell lines. Autophagosomes were visualized using
electron microscopy. Increased numbers of double
membrane autophagic vacuoles were observed in cells
that expressed P23H opsin. Following autophagic
induction these cells contained large aggregates or
small disintegrated aggregates of P23H opsin. Dark
acid phosphatase stained lysosomes were also found
observed in association with the AVs and aggregates.
Without wishing to be tied to one particular theory,
this could indicate a role for the lysosomal pathway
in the degradation of misfolded opsin. Autophagosome
markers colocalized with misfolded P23H opsin and
DF508 proteins. Atg7 is a key autophagic gene encoding
a protein resembling El ubiquitin-activating enzyme
required for formation of AVs. Atg7 promotes the
conjugation of Atg8, a microtubule associated protein
light chain 3, to the lipids that form the
sequestering membranes of theAVs and enhances their
formation. Atg8 exists at the membranes of both the
early and late autophagosomes. Distinct punctuate
staining of Atg7 and Atg8 colocalizing with P23H and
DF508 proteins suggests a role for AVs in the
degradation of misfolded proteins. Example 6:
Rapamycin treatment enhances retinal function in
retinitis pigmentosa Transgenic mice expressing mutant
mouse opsin having a P23H mutation undergo a rapid
progressive photoreceptor degeneration that resembles
the pathophysiological changes observed in retinitis
pigmentosa patients. In vivo studies with P23H
heterozygous mutant mice showed that rapamycin
treatment rescued retinal function over a course of
three months (Figure 6). Example 7: Rapamycin enhances
retinal function in macular degeneration The
bis-retinoid fluorophores that accumulate in retinal
pigment epithelial (RPE) cells as lipofuscin
constituents are considered to be responsible for the
loss of RPE cells in recessive Stargardt disease, an
early onset form of macular degeneration, and may also
be involved in the etiology of age-related macular
degeneration. In vivo studies in a mouse model of
macular degeneration show that rapamycin treatment
rescues retinal function in Abcr heterozygous mutant
mice having one defective copy of the ABCR gene, which
is 



associated with Stargardt disease (Figure 7). The ABCR
gene encodes rim protein (RmP), an
ATP-binding-cassette transporter expressed in the rims
of photoreceptor outer-segment discs. Example 8:
FTI277 induced the rapid degradation of P23H rhodopsin
Treatment with the famesyl protein transferase
inhibitor, FTI277, methyl {N-[2-
phenyl-4-N[2(R)-amino-3-mercaptopropylamino]
benzoyl]}-methionate (Calbiochem) induced the rapid
degradation of P23H rhodopsin just as rapamycin did
(Figure 8). It is likely that FTI277 enhances
autophagy just as rapamycin does, and that FTI277 is
useful for the treatment of protein conformation
diseases. Example 9: FTI-277 stimulates the
degradation of P23H opsin. To study the effect of
FTI-277 on the levels of mutant opsin, HEK293 cells
expressing P23H opsin were incubated with different
concentrations (1, 5, 10 and 50mM) of FTI-277. A
time-dependent degradation of P23H opsin at 50mM was
observed. No effect of FTI-277 was detected at l OmM (
Figure 9A). When compared to rapamycin, 70% of
P23Hopsin was lost after 12 hours of rapamycin
treatment, while FTI-277 resulted in a 50% loss of
P23H opsin during this time period (Figure 9B).
Example 10: FTI-277 does not induce UPR/ HSR.
Following treatment with FTI-277, differences in the
levels of calnexin and calreticulin,
endoplasmireticulum chaperones involved with the
unfolded protein response (UPR), or Hsp70 and Hsp90
levels, cytoplasmic chaperones associated with heat
shock response (HSR) were analysed. FTI-277 did not
affect the levels of either of the two responses,
suggesting that FTI-277 induced degradation of P23H
opsin is exclusive of both UPR and HSR (Figure 10).
Example 11: FTI-277 treatment blocks mTOR/S6K
signaling. FTI-277 effectively inhibited the
phosphorylation of mTor and S6 kinase as predicted if
this drug was suppressing Rheb activity (Figure 1IA,
B). Phosphorylated mTor and S6 kinase were observed in
amino acid and serum fed cells. As with rapamycin
treatment, FTI- 277 induced the dephosphorylation of
mTOR, which was further enhanced in combination with
amino acid and serum starvation (Figure 1IA).
Similarly, the phosphorylation of S6 kinase was
dramatically reduced in cells treated with FTI-277 or
rapamycin (Figure HB). In contrast, stimulation of Akt
phosphorylation in HEK293 cells was unaffected by
FTI-277 treatment suggesting that Ras activity was
unaffected, although a slight increase in MAPK
phosphorylation was observed similar to Basso et al.,
J. Biol. Chem. 280, 31101-3 1108, 2005 (Figure HC).
Example 12: Colocalization of P23H opsin with Atg7 and
Atg8 upon FTI-277 treatment. Given that the
rapamycin-induced degradation of P23H opsin was
mediated by autophagy, it is likely that FTI-277
degradation proceeds through autophagy, as well. The
relationship of P23H opsin aggregates with known
autophagosome markers, Atg7 and Atg8, was analysed by
immunofluorescence microscopy. These markers do not
normally localize with P23H opsin in untreated cells
grown in complete medium (Figure 12A and 12B). A
dramatic increase in the colocalization of both the
markers with P23H opsin upon FTI-277 treatment was
observed (Figure 12A and Figure 12B). The location of
Atg7 and Atg8 with respect to P23H opsin aggregates
was better observed by confocal microscopy (Figure
12C). Atg7 dots appear clustered with the P23H opsin
aggregates, colocalizing with P23H opsin.Similarly,
there is enhanced colocalization of some Atg8 dots
with P23H opsin aggregates, while the rest of the dots
were situated around the aggregate. The presence of
Atg7 and Atg8 proteins within and around the
aggregates supports a role of autophagy in degradation
of P23H opsin. Example 13: The induction of autophagy
by FTI-277. These results indicate that FTI-277
activates autophagy. Therefore, the autophagic
response to FTI-277 was analysed using lysotracker to
visualize the number and size of lysosomal vacuoles in
the cell. An increase in lysosomal numbers and size
was observed when cells were treated with rapamycin or
FTI-277 (Figure 13A). Next, electron microscopy was
utilized to assess the autophagic responses in
untreated and FTI-277 treated HEK293 cells expressing
P23H opsin. As seen by lysostraker, FTI-277 treated
cells contained many large autophagic vacuoles
containing lysosomal acid phosphatase (Figure 13B).
Furthermore, some of these vacuoles appeared to be in
the process of engulfing large cytoplasmic aggregates
(Figure 13B). Upon morphometric quantification, a 4 to
6-fold increase in the fractional volume of AVs in
FTI-277 treated cells was found compared to untreated
cells (Figure 13C). These data suggest that FTI-277
promoted the autophagic response in HEK293 cells. The
effects of FTI-277 on HuH7 hepatoma cells stably
expressing GFP-LC3, a marker of autophagy, was also
investigated. In fed cells, GFP-LC3 was predominantly
found diffusely throughout the cytoplasm. When these
cells were treated with FTI-277, GFP-LC3 localized to
numerous structures consistent with its association
with autophagic vacuoles and the onset of autophagy
(Figure 14). These studies demonstrate that autophagy
is dramatically upregulated in cells treated with
FTI-277. The induction of autophagy in P23H opsin
expressing HEK293 cells was examined using a PI3-
kinase inhibitor, 3-methyladenine (3MA), which blocks
autophagy. 3MA treatment in the presence of FTI-277
prevented degradation of opsin, This effect was not
observed when the cells were treated with FTI-277
alone (Figure 15A). To further confirm that P23H opsin
degradation was autophagic, the proteasomal inhibitor,
MGl 32 was used. P23H opsin degradation had similar
kinetics in the presence of FTI-277 and MG132 as with
FTI-277 alone, suggesting that the role of proteasomal
degradation in this pathway was limited (Figure 15B).
Farnesyl transferase inhibitors (FTIs) were originally
designed to block the action of Ras oncoproteins. The
activity of Ras depends on farnesylation, a
posttranslationalmodification that links a farnesyl
isoprenoid membrane anchor to the protein. Farnesyl
transferases catalyze the transfer of a 15-carbon
isoprenyl lipid from farnesyl diphosphate onto a
cysteine residue of various protein substrates.
Farnesyl transferases recognize the carboxyl terminal
CAAX box of the substrate. Rheb is a guanine
nucleotide binding protein and a GTPase. Rheb proteins
contain G1-G5 boxes which are short stretches of
sequences involved in the recognition and hydrolysis
of GTP (Bourne et al., (1990) Nature 348, 125-132).
Also, Rheb proteins end with a CAAX (CSVM) motif that
is required for farnesylation. In mammalian cells, the
ability of Rheb to activate S6K has been established.
This function is dependent on farnesylation, since
Rheb mutants lacking the CAAX motif cannot activate
S6K (Castro et al., J. Biol. Chem. 278, 32493-32496,
2003; Tee et al., Curr. Biol. 13, 1259-1268, 2003).
Moreover, it has been well established that FTIs, like
FTI-277, completely block the prenylation of Rheb
(Basso et al., J. Biol. Chem. 280, 31101-3 1108,
2005). Rheb does not undergo geranylgeranylation.
There are other targets of FTIs besides Rheb. Studies
show that proteins like K-Ras4B show resistance to
FTIs because they undergo geranylgeranylation when
farnesylation is inhibited [(22, 23). These studies
suggest that Rheb is a more specific target of FTIs
than other proteins that are subject to farnesylation.
In addition, Akt phosphorylation is not affected by
FTI-277, suggesting that FTI-277 dose not affect Ras
activity. Rheb is a component of the insulin/TOR/S6K
signaling pathway (Castro et al., J. Biol. Chem. 278,
39921-39930, 2003; Tabancay et al., J. Biol. Chem.
278, 39921-39930, 2003; Tee et al., Curr. Biol. 13,
1259-1268 24, 2003; Inoki et al., Genes Dev. 17,
1829-1834, 2003; Garami et al., MoI. Cell 11,
1457-1466, 2003). As reported herein,
dephosphorylation of mTOR and S6K with FTI-277,
consistent with the inhibition of Rheb, was observed.
A similar decrease in phosphorylation of mTOR and S6K
are observed when autophagy is induced in cells by use
of rapamycin. Besides inhibiting mTOR, these results
indicate that autophagy can be induced in cells by
FTI-277 treatment, which blocks Rheb further upstream
of mTOR (Figure 16). Treatment of P23H opsin
expressing cells with FTI-277 at 50mM induced
degradation of mutant opsin as did rapamycin
treatment. Immunofluorescence studies using antibodies
to autophagosome markers Atg7 and Atg8 confirmed the
induction of autophagy in these cells. Atg7 is a key
autophagic gene encoding a protein resembling El
ubiquitin-activating enzyme 



required for formation of AVs (Tanida et al., (2001)
J. Biol. Chem. 276, 1701-1706. Atg7 promotes the
conjugation of Atg8, a microtubule-associated protein
light chain 3, to the lipidsthat form the sequestering
membranes of the AVs (Ohsumi et al., Nat. Rev. MoI.
Cell Biol. 2, 2 11-216, 2001; Kabeya etal., J. Cell
Sd. 117, 2805-2812, 2004). Both markers colocalized
with P23H opsin. Furthermore, the ultrastructure
studies performed using electron microscopy revealed
the increased expression of AVs in cells when treated
with FTI-277. In some micrographs, AVs engulfing the
cytoplasmic aggregates was also observed. Furthermore,
the morphometric analysis showed a 6-fold increase in
the fractional volume of AVs in cells treated with
FTI-277, thus firmly establishing the induction of
autophagy in these cells. In summary, these data
suggest that the autophagic pathway can be stimulated
not only by blocking mTOR with rapamycin, but also by
modulating components upstream of mTOR using small
molecule farnesyltransferase inhibitors, such as
FTI-277. Like other FTIs, FTI-277 reduces the
farnesylation of Rheb, thereby inactivating this
G-protein. These studies open the possibility of using
FTIs for the treatment of various protein
conformational disorders (PCDs), since autophagy is
involved in degrading mutant, aggregated proteins
implicated in various neurodegenerative diseases
including Parkinson's (Cuervo et al., Science 305,
1292-1295, 2004), Huntington's disease (Ravikumar et
al. Nat. Genet. 36, 585- 595, 2004). Stimulating
autophagy in Huntington's disease (Ravikumar et al.
Nat. Genet. 36, 585-595, 2004), both in cell culture
and mouse model, and Autosomal Dominant Retinitis
Pigmentosa (ADRP) leads to loss of accumulated
aggregates. Also, the current use of FTIs in clinical
trials (phase II and III) for cancer further assures
the lack of toxicity of this compound in both humans
and tested animals. FTI drugs may provide a
therapeutic alternative to rapamycin especially in
enhancing the removal of protein aggregates by
autophagy. The experiments described above were
carried out using the following materials and methods.
Mammalian cell cultures Wild-type and P23H opsin were
expressed in HEK293 tetracycline-inducible stable cell
lines. The cells were grown in Dulbecco's modified
Eagle's medium containing high glucose (Invitrogen,
San Diego, CA) supplemented with 10% heat inactivated
fetal bovine serum (Sigma) with antibiotic-antimycotic
solution (Invitrogen, San Diego, CA), blasticidin
(Cayla, Toulouse, France), zeocin (Invitrogen, San
Diego, CA) at 37 C in the presence of 5.0% CO2. Opsin
synthesis in cells was induced by addition of
tetracycline ( l mg/ml). Babyhamster kidney (BHK) cell
lines stably expressing the wild type and DF508 CFTR
variant with a C-terminal HA epitope (CFTR-HA) (See
Sharma et al., J Cell Biol. 2004 164(6):923- 33). The
cells were grown in DMEM/F12 (Invitrogen, San Diego,
CA) 1:1 ratio with 10% FBS at 370C in the presence of
5.0% CO2. HuH7 hepatoma cells were stably transfected
with pGFP-LC3 (Ogawa et al., Science 307(5710): 727 -
731, 2005) using a lipid optimization kit, the PerFect
lipid (pFx-3), purchased from Invitrogen (San Diego,
Calif.). PFX-3 (Invitrogen) according to
manufacturer's protocols. Those colonies that grew in
the presence of 0.5 mg/ml G418 were then isolated,
amplified, and screened for GFP-LC3 expression by
fluorescence microscopy and Western blotting.
Induction ofautophagy Autophagy was induced in cells
by incubating them in amino-acid depleted medium or
treating them with rapamycin (5OmM), or both. Cells
were incubated under autophagy inducing conditions for
two, six, or twelve hours. At the indicated time point
the cells were lysed in 1% n-dodecyl-b-maltoside (DM)
(Anatrace, Maumee, OH) in the presence of protease
inhibitors (complete protease inhibitor mixture
tablets (Roche Molecular Biochemicals, Mannheim,
Germany) for 1 hour at 4C. The cells were centrifuged
at 36,000 rpm in a Beckman ultracentrifuge for 30
minutes at 4 C. The lysate was collected and
immunoblotting was performed. SDS Gel Electrophoresis
and Immunoblotting Cell lysates were electrophoresed
on 10% SDS polyacrylamide gels and transferred onto
Immobilon-NC (Millipore, Billerica, MA) nitrocellulose
membranes. The membranes were incubated at room
temperature for 1 hour with a commercially available
blocking buffer (Li-Cor, Lincoln, Nebraska) diluted
1:1 in PBST (PBS with 0.1% triton X-100, pH 7.4),
followed by a 1 hour incubation with the indicated
primary antibody. The blots were washed three times
for 5 minutes each in PBST, and incubated for 1 hour
with a true near infrared dye, IRDye800-conjugated
secondary antibody (Rockland Immunochemicals Inc.,
Gilbertsville, PA). Finally the membranes were again
washed three times with PBST and scanned in an Odyssey
infrared scanner (Li-Cor, Lincoln, Nebraska).
Quantitations on immunoblots were performed using
Licor software. Primary antibodies included antibodies
to opsin, HA-tag (Covance Princeton, NJ), mTOR,
phosphorylated mTOR (UpstateCharlottesville, VA),
calnexin, hsp70 (Stressgen, Victoria, BC, CA), Bip (BD
PharMingen, San Diego, CA) to tubulin (Sigma Chemical,
St. Louis, Missouri), 1D4 (University of British
Columbia), Akt, phospho-Akt, S6K, phospho-S6K, MAPK
and phosphor-MAPK (Cell Signaling Technology, Beverly,
MA). Immunoflourescence Cells were grown on glass
coverslips and fixed in 4% paraformaldehyde. Following
quenching with 5OmM NH4Cl, cells were washed with PBS
and incubated for 1 hour with the indicated primary
antibody at room temperature. Cells were washed five
times in PBS and incubated with a secondary antibody
(TRITC- and FITC-conjugate) for 1 hour. The cells were
washed again and mounted with Vectashield containing
DAPI. Primary antibodies included antibodies to LC3,
LAMP-I, Atg7 (Dr Dunn), opsin, Atg720, Atg8 and
HA-tag. The cells were then observed using a Zeiss
Axiophot microscope.. Staining with lysotracker
(Molecular Probes) was also performed on live cells at
37C. Confocal imaging was performed using the Leica
TCS SP2 AOBS Spectral Confocal Microscope at 63X
magnification. Mouse Models abcr +/- mice are
described by Mata et al., Investigative Ophthalmology
and Visual Science. 2001;42:1685-1690. Mice expressing
the P23H opsin protein are described by Liu et al.,
Journal of Cell Science 110, 2589-2597 (1997). In vivo
rapamycin treatment abcr +/- mice were treated with 20
mg/kg of rapamycin once per week beginning when the
mice were four months old. The rapamycin was
administered by intraperitoneal injection.
Heterozygous P23H transgenic mice were treated once
per week with rapamycin beginning when the mice were
twenty-one days old. Electroretinography The mice are
dark adapted twenty-four hours prior to ERG. A mix of
ketamine and xylazine was used to anesthestize mice.
Dosage was determined by weight. Mouse eyeswere numbed
with proparacaine drops and dilated with Ak-dilate.
The mouse was then placed on the machine (UTAS-E 2000)
a ground electrode was inserted into the hind limb,
another electrode was inserted into the neck, and a
pair of electrode was used to record the ERG from each
eye. After getting a baseline reading, the ERG was
measured at 20, 10 and OdB. Monthly ERG's were
measured and the B-wave amplitude was determined.
FTI-277 Treatment FTI-277 (Calbiochem) was used at
50mM. Following tetracycline wash off, cells were
treated for 0, 2, 6 and 12 hours then lysed in
phosphate buffer containing 1% /i-dodecyl- P-maltoside
(DM) (Anatrace) in the presence of protease inhibitors
(complete protease inhibitor mixture tablets; Roche
Molecular Biochemicals) for 1 hour at 4 0C. As a
positive control for autophagy, cells were treated
with rapamycin (5OnM), following tetracycline wash
off. The lysates were centrifuged at 36,000 rpm in a
Beckman ultracentrifuge for 10 min at 4 C. The
supernatant was collected and immunoblotting was
performed. 3-methyladenine (3MA), which blocks
autophagy (1OmM) (Sigma Chemical (St. Louis,
Missouri)) and MG132 (25mM) (Sigma Chemical (St.
Louis, Missouri)) were also used. 



Electron Microscopy P23H opsin-expressing cells were
grown on ACLAR sheets in a 24-well plate. Opsin
production was induced by the addition of tetracycline
for 48 hours and cells were treated with FTI-277 for 6
hours after tetracycline removal. Following a wash
with PBS, cells were fixed with 2% paraformaldehyde,
2% glutaraldehyde in 0.1M sodium cacodylate buffer, pH
7.4 for 30 minutes at 4 0C and processed for CMPase
cytochemistry as previously described (31).
Morphometric quantification of AVs was done on 20
electron micrographs per condition using Image J
software T-test analysis was performed and P value
(two-tailed significance) under or equal to 0.05 was
considered significant (marked with asterisk). Other
Embodiments From the foregoing description, it will be
apparent that variations and modifications may be made
to the invention described herein to adopt it to
various usages and conditions. Such embodiments are
also within the scope of the following claims. The
recitation of a listing of elements in any definition
of a variable herein includes definitions of that
variable as any single element or combination (or
subcombination) oflisted elements. The recitation of
an embodiment herein includes that embodiment as any
single embodiment or in combination with any other
embodiments or portions thereof. AUpatents and
publications mentioned in this specification are
herein incorporated by reference to the same extent as
if each independent patent and publication was
specifically and individually indicated to be
incorporated by reference. Reference 1. S.M. Noorwez
et al., Journal of Biological Chemistry 279:
16278-16284 (2004)What is claimed is: 1. A method for
treating or preventing a protein conformation disorder
(PCD) in a subject, the method comprising
administering an effective amount of a compound that
enhances autophagic protein degradation to the
subject. 2. The method of claim 1, wherein the
compound inhibits the mammalian target of rapamycin
(mTOR) or inhibits Ras homolog enriched in brain
(Rheb). 3. The method of claim 2, wherein the compound
is rapamycin or an analog thereof. 4. The method of
claim 2, wherein the compound is a farnesyl
transferase inhibitor. 5. The method of claim 4,
wherein the farnesyltransferase inhibitor is FTI-277.
6. The method of claim 1, wherein the PCD is selected
from the group consisting of al - antitrypsin
deficiency, cystic fibrosis, Huntington's disease,
Parkinson's disease, Alzheimer's disease, nephrogenic
diabetes insipidus, cancer, and Jacob-Creutzfeld
disease. 7. The method of claim 1, wherein the PCD is
cystic fibrosis. 8. The method of claim 1, wherein the
PCD is an ocular PCD selected from the group
consisting of retinitis pigmentosa, age-related
macular degeneration, glaucoma, corneal dystrophies,
retinoschises, Stargardt's disease, autosomal dominant
druzen, and Best's macular dystrophy. 9. The method of
claim 8, wherein the ocular PCD is retinitis
pigmentosa or age-related macular degeneration. 10.
The method of claim 8, wherein the age-related macular
degeneration is the wet or dry form.11. The method of
claim 8, wherein the method further comprises
administering 11-cisretinal, 9-cis-retinal, or a
7-ring locked isomer of 11-cis-retinal to the subject.
12. A method for treating or preventing an ocular
protein conformation disorder (PCD) in a subject, the
method comprising administering an effective amount of
a compound that enhances autophagic protein
degradation to the subject. 13. The method of claim
12, wherein the PCD is an ocular PCD selected from the
group consisting of retinitis pigmentosa, age-related
macular degeneration, glaucoma, corneal dystrophies,
retinoschises, Stargardt's disease, autosomal dominant
druzen, and Best's macular dystrophy. 14. The method
of claim 13, wherein the ocular PCD is retinitis
pigmentosa or age-related macular degeneration. 15.
The method of claim 14, wherein the age-related
macular degeneration is the wet or dry form. 16. The
method of claim 12, wherein the compound inhibits the
mammalian target of rapamycin (mTOR) or inhibits Ras
homolog enriched in brain (Rheb). 17. The method of
claim 12, wherein the compound is rapamycin or an
analog thereof. 18. The method of claim 12, wherein
the compound is a farnesyl transferase inhibitor. 19.
The method of claim 12, wherein the
farnesyltransferase inhibitor is FTI-277. 20. The
method of claim 12, wherein the method further
comprises administering 11-cisretinal, 9-cis-retinal,
or a 7-ring locked isomer of 11-cis-retinal to the
subject. 21. A method for treating or preventing
retinitis pigmentosa or macular degeneration in a
subject, the method comprising a) administering to the
subject a compound that enhances autophagic protein
degradation; andb) administering 11-cis-retinal or
9-cis-retinal, wherein the 11-cis-retinal or
9-cisretinal and the compound are administered
simultaneously or within fourteen days of each other
in amounts sufficient to treat or prevent retinitis
pigmentosa or macular degeneration in the subject. 22.
The method of claim 21, wherein the compound inhibits
the mammalian target of rapamycin (mTOR) or inhibits
Ras homolog enriched in brain (Rheb). 23. The method
of claim 22, wherein the compound is rapamycin or an
analog thereof. 24. The method of claim 22, wherein
the compound is a faraesyl transferase inhibitor. 25.
The method of claim 24, wherein the
farnesyltransferase inhibitor is FTI-277. 26. The
method of claim 21, wherein the 11-cis-retinal is a
7-ring locked isomer of 11- cis-retinal. 27. The
method of any one of claims 1-26, wherein the subject
comprises a mutation that affects protein folding. 28.
The method of claim 27, wherein the mutation is in an
opsin. 29. The method of claim 28, wherein the opsin
comprises a P23H mutation. 30. The method of any one
of claims 1-26, wherein the degradation is selective
for the misfolded protein. 31. The method of any one
of claims 1-26, wherein 11-cis-retinal or
9-cis-retinal and the compound are administered within
five days of each other. 32. The method of claim 31,
wherein the 11-cis-retinal or 9-cis-retinal and the
compound are administered within twenty-four hours of
each other.33. The method of claim 32, wherein the
11-cis-retinal or 9-cis-retinal and the compound are
administered simultaneously. 34. The method of any one
of claims 31-33, wherein 11-cis-retinal or
9-cis-retinal and the compound are administered to the
eye. 35. The method of claim 34, wherein the
administration is intra-ocular. 36. The method of any
one of claims 31-33, wherein the 11-cis-retinal or
9-cis-retinal and the compound are each incorporated
into a composition that provides for their long-term
release. 37. The method of claim 36, wherein the
composition is a microsphere, nanosphere, or
nanoemulsion. 38. The method of claim 36, wherein the
long-term release is via a drug delivery device. 39.
The method of any one of claims 31-33, wherein the
method further comprises administering a vitamin A
supplement. 40. A method for treating or preventing a
protein conformation disorder (PCD) in a subject, the
method comprising administering a compound that
enhances autophagy in an amount sufficient to treat or
prevent the PCD in the subject. 41. The method of
claim 40, wherein the compound inhibits the mammalian
target of rapamycin (mTOR) or inhibits Ras homolog
enriched in brain (Rheb). 42. The method of claim 40,
wherein the compound is rapamycin or an analog
thereof. 43. The method of claim 40, wherein the
compound is a farnesyl transferase inhibitor. 44. The
method of claim 40, wherein the farnesyltransferase
inhibitor is FTI-277.45. The method of claim 40,
wherein the PCD is selected from the group consisting
of al -antitrypsin deficiency, cystic fibrosis,
Huntington's disease, Parkinson's disease, 



Alzheimer's disease, nephrogenic diabetes insipidus,
cancer, and Jacob-Creutzfeld disease. 46. The method
of claim 40, further comprising the step of
identifying the patient as having a PCD. 47. The
method of claim 40, further comprising the step of
measuring the level or expression of a misfolded
protein, an autophagic marker or autophagic vacuoles
in a cell. 48. The method of claim 40, wherein the PCD
is cystic fibrosis and the method further comprises
administering an agent selected from the group
consisting of antibiotics, vitamins A, D, E, and K
supplements, albuterol bronchodilation, dornase, and
ibuprofen. 49. The method of claim 40, wherein the PCD
is Huntington's disease and the method further
comprises administering an agent selected from the
group consisting of haloperidol, phenothiazine,
reserpine, tetrabenazine, amantadine, and co-Enzyme
QlO. 50. The method of claim 40, wherein the PCD is
Parkinson's disease and the method further comprises
administering an agent selected from the group
consisting of levodopa, amantadine, bromocriptine,
pergolide, apomorphine, benserazide, lysuride,
mesulergine, lisuride, lergotrile, memantine,
metergoline, piribedil, tyramine, tyrosine,
phenylalanine, bromocriptine mesylate, pergolide
mesylate, antihistamines, antidepressants, and
monoamine oxidase inhibitors. 51. The method of claim
40, wherein the PCD is Alzheimer's disease, and the
method further comprises administering an agent
selected from the group consisting of donepezil,
rivastigmine, galantamine, and tacrine. 52. The method
of claim 40, wherein the PCD is nephrogenic diabetes
insipidus and the method further comprises
administering an agent selected from the group
consisting of chlorothiazide/hydrochlorothiazide,
amiloride, and indomethacin.53. The method of claim
40, wherein the PCD is cancer, and the method further
comprises administering an agent selected from the
group consisting abiraterone acetate, altretamine,
anhydrovinblastine, auristatin, bexarotene,
bicalutamide, BMS 184476, 2,3,4,5,6-
pentafluoro-N-(3-fluoro-4-methoxyphenyl)benzene
sulfonamide, bleomycin, N,N-dimethyl-
L-valyl-L-valyl-N-methyl-L-valyl-L-proly-
1-Lproline-t-butylamide, cachectin, cemadotin,
chlorambucil, cyclophosphamide,
3t,4'-didehydro-4'-deoxy-8'-norvin- caleukoblastine,
docetaxol, doxetaxel, cyclophosphamide, carboplatin,
carmustine (BCNU),cisplatin, cryptophycin, cytarabine,
dacarbazine (DTIC), dactinomycin, daunorubicin,
dolastatin, doxorubicin (adriamycin), etoposide,
5-fluorouracil, finasteride, flutamide, hydroxyurea
and hydroxyureataxanes, ifosfamide, liarozole,
lonidamine, lomustine (CCNU), mechlorethamine
(nitrogen mustard), melphalan, mivobulin isethionate,
rhizoxin, sertenef, streptozocin, mitomycin,
methotrexate, nilutamide, onapristone, paclitaxel,
prednimustine, procarbazine, RPRl 09881, stramustine
phosphate, tamoxifen, tasonermin, taxol, tretinoin,
vinblastine, vincristine, vindesine sulfate, and
vinflunin. 54. A method of enhancing the degradation
of a misfolded protein in a cell, the method
comprising contacting a cell with an effective amount
of a compound that enhances autophagy. 55. The method
of claim 54, wherein the compound inhibits the
mammalian target of rapamycin (mTOR) or inhibits Ras
homolog enriched in brain (Pvheb). 56. The method of
claim 54, wherein the compound is rapamycin or an
analog thereof. 57. The method of claim 54, wherein
the compound is a farnesyl transferase inhibitor. 58.
The method of claim 57, wherein the
farnesyltransferase inhibitor is FTI-277. 59. The
method of claim 57, further comprising the step of
identifying the patient as having a PCD. 60. The
method of claim 54, further comprising the step of
measuring the level or expression of a misfolded
protein, an autophagic marker or autophagic vacuoles
in a cell.6 1. The method of claim 54, wherein the
cell is an ocular cell. 62. The method of claim 61,
wherein the method further comprises contacting the
ocular cell with 11-cis-retinal, 9-cis-retinal, or a
7-ring locked isomer of 11-cis-retinal. 63. The method
of claim 54, wherein the cell is an epithelial cell.
64. The method of claim 54, wherein the cell comprises
a mutant protein that forms an aggregate or a fibril.
65. The method of claim 54, wherein the cell comprises
a mutant opsin protein. 66. The method of claim 54,
wherein the cell comprises a mutant myocilin protein.
67. The method of claim 54, wherein the cell comprises
a mutant lipofuscin protein. 68. The method of claim
54, wherein the cell comprises a mutant b-H3 protein.
69. The method of claim 54, wherein the cell is in
vitro. 70. The method of claim 54, wherein the cell is
in vivo. 7 1. The method of claim 54, wherein the cell
is a mammalian cell. 72. The method of claim 71,
wherein the cell is a human cell. 73. A pharmaceutical
composition for the treatment of a PCD comprising an
mTOR inhibitor or an analog thereof in a
pharmaceutically acceptable excipient. 74. A
pharmaceutical composition for the treatment of an
ocular PCD comprising an effective amount of a
compound that enhances autophagy in a pharmaceutically
acceptable excipient.75. The composition of claim 73
or 74, wherein the compound inhibits the mammalian
target of rapamycin (mTOR) or inhibits Ras homolog
enriched in brain (Rheb). 76. The method of claim 73
or 74, wherein the compound is rapamycin or an analog
thereof. 77. The method of claim 73 or 74, wherein the
compound is a farnesyl transferase inhibitor. 78. The
method of claim 73 or 74, wherein the
farnesyltransferase inhibitor is FTI-277. 79. The
method of claim 74, wherein the composition further
contains an effective amount of 11-cis-retinal or
9-cis-retinal. 80. A pharmaceutical composition for
the treatment of retinitis pigmentosa or age related
macular degeneration comprising an effective amount of
11-cis-retinal or 9-cis-retinal and an effective
amount of an autophagy inhibitor in a pharmaceutically
acceptable excipient. 81. The method of claim 80,
wherein the compound is rapamycin or an analog
thereof. 82. The method of claim 80, wherein the
compound is a farnesyl transferase inhibitor. 83. The
method of claim 82, wherein the farnesyltransferase
inhibitor is FTI-277. 84. A kit for the treatment of
an ocular PCD, the kit comprising an effective amount
of 11-cis-retinal or 9-cis-retinal and an effective
amount of rapamycin or an analog thereof. 85. A kit
for the treatment of retinitis pigmentosa or age
related macular degeneration, the kit comprising an
effective amount of 11-cis-retinal or 9-cis-retinal;
and an effective amount of rapamycin or an analog
thereof. 86. A method for identifying a compound
useful for treating a subject having a PCD, the method
comprisinga) contacting a cell in vitro expressing a
misfolded protein with a candidate compound; and b)
determining an increase in autophagy in the cell
relative to a control cell, wherein an increase in
autophagy in the contacted cell identifies a compound
useful for treating a subject having a PCD. 87. A
method for identifying a compound useful for treating
a subject having retinitis pigmentosa or age-related
macular degeneration, the method comprising a)
contacting a cell expressing a misfolded protein in
vitro with (i) 11-cis-retinal or 9-cis-retinal, and
(ii) a candidate compound; and b) determining an
increase in autophagy in the cell relative to a
control cell, wherein an increase in autophagy in the
contacted cell identifies a compound useful for
treating a subject having retinitis pigmentosa. 88.
The method of claim 87, wherein the 11-cis-retinal is
a 7-ring locked isomer of 11- cis-retinal. 89. A
method for identifying a compound useful for treating
a subject having cystic fibrosis, the method
comprising a) contacting a cell in vitro expressing a
misfolded protein with a candidate compound; and 



b) determining an increase in autophagy in the cell
relative to a control cell, wherein an increase in
autophagy in the contacted cell identifies a compound
useful for treating a subject having cystic fibrosis.
90. The method of any one of claims 86-89, wherein the
misfolded protein comprises a mutation. 91. The method
of any one of claims 86-89, wherein the misfolded
protein is an opsin 92. The method of any one of
claims 86-89, wherein the opsin comprises a P23H
mutation.93. The method of any one of claims 86-89,
wherein an increase in autophagy is determined by
monitoring the level of a protein. 94. The method of
any one of claims 86-89, wherein an increase in
autophagy is determined by monitoring the expression
of an autophagic marker. 95. The method any one of
claims 86-89, wherein an increase in autophagy is
determined by monitoring the number of autophagic
vacuoles. 96. A method for treating or preventing a
protein conformation disorder (PCD) in a subject, the
method comprising administering an effective amount of
a compound that enhances a rapamycin or FTI-277
biological activity. 97. The method of claim 96,
wherein the compound is administered in combination
with rapamycin or an analog thereof. 98. The method of
claim 96, wherein the compound is administered in
combination with FTI-277 or an analog thereof. 99. The
method of claim 96, wherein the PCD is selected from
the group consisting of al -antitrypsin deficiency,
cystic fibrosis, Huntington's disease, Parkinson's
disease, Alzheimer's disease, nephrogenic diabetes
insipidus, cancer, and Jacob-Creutzfeld disease. 100.
The method of claim 96, wherein the PCD is cystic
fibrosis. 101. The method of claim 96, wherein the PCD
is an ocular PCD selected from the group consisting of
retinitis pigmentosa, age-related macular
degeneration, glaucoma, corneal dystrophies,
retinoschises, Stargardt's disease, autosomal dominant
druzen, and Best's macular dystrophy. 102. The method
of claim 96, wherein the ocular PCD is retinitis
pigmentosa or age-related macular degeneration.103.
The method of claim 96, wherein the method further
comprises administering 11-cisretinal, 9-cis-retinal,
or a 7-ring locked isomer of 11-cis-retinal to the
subject. 104. A method for treating or preventing
retinitis pigmentosa in a subject, the method
comprising a) administering to the subject rapamycin
and a compound that enhances a rapamycin biological
activity; and b) administering 11-cis-retinal or
9-cis-retinal, wherein the 11-cis-retinal or
9-cisretinal and the compound are administered
simultaneously or within fourteen days of each other
in amounts sufficient to treat or prevent retinitis
pigmentosa in the subject. 105. A method for treating
or preventing a protein conformation disorder (PCD) in
a subject, the method comprising administering
rapamycin or an analog thereof in combination with a
compound that enhances a rapamycin biological
activity, wherein rapamycin and the compound are each
administered in an amount sufficient to treat or
prevent the PCD in the subject. 106. A method of
enhancing the degradation of a misfolded protein in a
cell, the method comprising contacting a cell with an
effective amount of rapamycin or an analog thereof and
a compound that enhances a rapamycin biological
activity, wherein rapamycin and the compound are each
administered in an amount sufficient to enhance
degradation of the protein. 107. The method of claim
106, wherein the cell is an ocular cell. 108. The
method of claim 106, wherein the method further
comprises contacting the cell with 11-cis-retinal,
9-cis-retinal, or a 7-ring locked isomer of
11-cis-retinal. 109. A pharmaceutical composition for
the treatment of an ocular PCD comprising rapamycin or
an analog thereof and a compound that enhances a
rapamycin biological activity in a pharmaceutically
acceptable excipient, wherein rapamycin and the
compound are each present in an amount sufficient to
treat or prevent the PCD in the subject.110. A method
for identifying a compound useful for treating a
subject having a PCD, the method comprising a)
contacting a cell in vitro expressing a misfolded
protein with a candidate compound in the presence or
absence of an autophagy enhancer; and b) determining
an increase in autophagy in the cell relative to a
control cell, wherein an increase in autophagy in the
contacted cell identifies a compound useful for
treating a subject having a PCD. Ill A method for
identifying a compound useful for treating a subject
having retinitis pigmentosa, the method comprising a)
contacting a cell expressing a misfolded opsin protein
in vitro with (i) 11-cis-retinal or 9-cis-retinal and
rapamycin, and (ii) a candidate compound; and b)
determining an increase in autophagy in the cell
relative to a control cell, wherein an increase in
autophagy in the contacted cell identifies a compound
useful for treating a subject having retinitis
pigmentosa. 112. A method for identifying a compound
useful for treating a subject having cystic fibrosis,
the method comprising a) contacting a cell in vitro
expressing a misfolded CFTR protein with a candidate
compound and rapamycin; and b) determining an increase
in autophagy in the cell relative to a control cell,
wherein an increase in autophagy in the contacted cell
identifies a compound useful for treating a subject
having cystic fibrosis. 


