
METHODS OF TREATING BY INHIBITING WITH QUINAXOLINE
INHIBITORS OF PI3K-ALPHA Cross-Reference to Related
Applications [0001] The Applicants claim priority
under 35 U.S.C. 119(e) to copending Provisional
Application No. 60/923,164 filed on April 11, 2007,
the disclosure of which is incorporated herein by
reference in its entirety. FIELD OF THE INVENTION
[0002] This invention relates to methods of treating
cancer with a compound that inhibits lipid kinase
enzymatic activity and the resultant modulation of
cellular activities (such as proliferation,
differentiation, programmed cell death, migration,
chemoinvasion and metabolism) in combination with
anticancer agents. BACKGROUNDOF THE INVENTION [0003]
Improvements in the specificity of agents used to
treat various disease states such as cancer,
metabolic, and inflammatory diseases is of
considerable interest because of the therapeutic
benefits which would be realized if the side effects
associated with the administration of these agents
could be reduced. Traditionally, dramatic improvements
in the treatment of cancer are associated with
identification of therapeutic agents acting through
novel mechanisms. [0004] Phosphatidylinositol 3-kinase
(PI3K or PIK3CA) is composed of an 85 kDa regulatory
subunit and a 110 kDa catalytic subunit. The protein
encoded by this gene represents the catalytic subunit,
which uses ATP to phosphorylate Ptdlns, PtdIns4P and
PtdIns(4,5)P2. PTEN, a tumor suppressor which inhibits
cell growth through multiple mechanisms, can
dephosphorylate PIP3, the major product of PIK3CA.
PIP3, in turn, is required for translocation of
protein kinase B (AKTl, PKB) to the cell membrane,
where it is phosphorylated and activated by upstream
kinases. The effect of PTEN on cell death is mediated
through the PIK3CA/AKT1 pathway. [0005] PI3Ka has been
implicated in the control of cytoskeletal
reorganization, apoptosis, vesicular trafficking,
proliferation and differentiation processes. Increased
copy number and expression of PIK3CA or activating
mutations in the pi 10a catalytic subunit of PIK3CA
are associated with a number of malignancies such as
ovarian cancer (Campbell et al., Cancer Res 2004, 64,
7678-7681; Levine et al., Clin Cancer Res 2005, 11,
2875-2878; Wang et al., Hum Mutat 2005, 25, 322; Lee
et al., Gynecol Oncol 2005, 97, 26-34),
cervicalcancer, breast cancer (Bachman, et al. Cancer
Biol Ther 2004, 3, 772-775; Levine, et al., supra; Li
et al., Breast Cancer Res Treat 2006, 96, 91-95; Saal
et al., Cancer Res 2005, 65, 2554-2559; Samuels and
Velculescu, Cell Cycle 2004, 3, 1221-1224), colorectal
cancer (Samuels, et al. Science 2004, 304, 554; Velho
et al. Eur J Cancer 2005, 41, 1649-1654), endometrial
cancer (Oda et al. Cancer Res. 2005, 65, 10669-10673),
gastric carcinomas (Byun et al., Int J Cancer 2003,
104, 318-327; Li et al., supra; Velho et al., supra;
Lee et al., Oncogene 2005, 24, 1477-1480),
hepatocellular carcinoma (Lee et al., id.), small and
nonsmall cell lung cancer (Tang et al., Lung Cancer
2006, 51, 181-191; Massion et al., Am J Respir Crit
Care Med 2004, 170, 1088-1094), thyroid carcinoma (Wu
et al., J Clin Endocrinol Metab 2005, 90, 4688-4693),
acute myelogenous leukemia (AML) (Sujobert et al.,
Blood 1997, 106, 1063-1066), chronic myelogenous
leukemia (CML) (Hickey and Cotter J Biol Chem 2006,
281, 2441-2450), and glioblastomas (Hartmann et al.
Acta Neuropathol (Berl) 2005, 109, 639-642; Samuels et
al., supra). [0006] In view of the important role of
PI3K-a in biological processes and disease states,
inhibitors and/or modulators of this lipid kinase are
desirable. In addition, it is well established that
combining treatments with different mechanisms of
action often leads to enhanced anti-tumor activity as
compared to single treatments administered alone. This
is true for combinations of chemotherapies (e.g.
Kyrgiou M. et. al. J Natl Cancer Inst 2006, 98, 1655)
and combinations of antibodies and chemotherapy (e.g.
Pasetto LM et. al. Anticancer Res 2006, 26, 3973.
[0007] For example, activation of the PI3K pathway
contributes to the resistance of human tumor cells to
a wide variety of chemotherapeutic agents, including
microtubule stabilizing agents such as taxol
(Brognard, J., et. al. Cancer Res 2001, 61, 3986-3997;
Clark, A. S., et. al. MoI Cancer Ther 2002, 1,
101-1X1; Kraus, A. C , et. al. Oncogene 2002, 21,
8683-8695; Krystal, G. W., et. al. MoI Cancer Ther
2002, 1, 913-922; and Yuan, Z. Q., et. al. J Biol Chem
2003, 278, 23432-23440). Taxol is widely used to treat
advanced cancers including prostate carcinomas, which
frequently harbor deletions in the PTEN gene,
resulting in elevated signaling downstream of PI3K. A
number of preclinical studies suggest that inhibiting
signaling downstream of PI3K restores or enhances the
ability of chemotherapeutic agents such as taxol to
kill tumor cells (Brognard, J., et. al. Cancer Res
2001, 61, 3986-3997; Clark, A. S., et. al. MoI Cancer
Ther 2002, 1, 707-717; Kraus, A. C , et. al. Oncogene
2002, 21, 8683-8695; Krystal, G. W., et. al. MoI
Cancer Ther 2002, / , 913-922; and Saga, Y., et. al.
Clin Cancer Res 2002, 8, 1248-1252).[0008] Rapamycin,
another chemotherapeutic agent, is a potent inhibitor
of the mTOR/Raptor complex. Inhibition of mTOR/Raptor
prevents p70S6K and S6 phosphorylation, but also leads
to relief of a negative feedback loop emanating from
p70S6K that serves to downregulate POK (Sarbassov, D.
D., et. al. Science 2005, 307, 1098-1 101). As a
result, rapamycin treatment can lead to upregulation
of PDK and increased phosphorylation of AKT
(O'Donnell, A., et. al. paper presented at Proc Am Soc
Clin Oncol. 2003; and O'Reilly, K. E., et. al. Cancer
Res 2006, 66, 1500-1508). Thus, combining rapamycin
with inhibitors of PI3K can enhance the efficacy of
rapamycin (Powis, G. et. al. Clinical Cancer Research
2006, 12, 2964-2966; Sun, S.-Y., et. al. Cancer
Research 2005, 65, 7052-7058). [0009] A growing body
of clinical and preclinical data indicates that
activation of the PI3K pathway confers resistance to
EGFR inhibitors such as erlotinib (Bianco, R., et. al.
Oncogene 2003, 22, 1' -l ' l ; Chakravarti, A., et.
al. Cancer Res 2002, 62, 200-207; and Janmaat, M. L.,
et. al. Clin Cancer Res 2003, P, 23 16-2326). Both
NSCLC patients with K-Ras mutations and glioblastoma
patients with PTEN deletions fail to respond to
erlotinib, potentially because of genetic activation
of the PI3K pathway (Mellinghoff, I . K., et. al. N.
Eng. J Med. 2006, 353, 2012-2024). Preclinical studies
have shown that downregulation of PI3K signaling in
EGFR-expressing tumor cells confers increased
sensitivity to EGFR inhibitors (IhIe, N. T., et. al.
MoI Cancer Ther 2005, 4, 1349-1357). Thus, treating
cancer with a PI3K inhibitor in combination with an
EGFR inhibitor, such as erlotinib, is desirable.
[0010] Activation of the PI3K pathway also contributes
to the resistance of human tumor cells to DNA damaging
agents, such as platins. A number of preclinical
studies suggest that inhibiting signaling downstream
of PI3K restores or enhances the ability of
chemotherapeutic agents such as platins to kill tumor
cells (Brognard, J., et. al. Cancer Res 2001, 61,
3986- 3997; and Yuan, Z. Q., et. al. J Biol Chem 2003,
278, 23432-23440). Carboplatin is widely used to treat
advanced cancers including non-small cell lung
carcinomas (NSCLC), which frequently harbor activating
mutations in the K-Ras gene, resulting in activation
of PI3K (Aviel-Ronen S., et. al. Clin Lung Cancer
2006, 8, 30-38). NSCLC patients with K-Ras mutations
do not respond to EGFR inhibitors such as Tarceva, and
thus represent a significant unmet medical need (Janne
PA, et. al. J CHn Oncology 2005, 23, 3227-3234). Thus,
treating NSCLC with a DNA-damaging agent such as a
platin in combination with an inhibitor of PI3K is
desirable in light of the lack of efficacious
treatments. [0011] Treatments that combine an
inhibitor of PI3K-awith other anti-cancer agents are
desirable and needed.SUMMARY OF THE INVENTION [0012]
The following only summarizes certain aspects of the
invention and is not intended to be limiting in
nature. These aspects and other aspects and
embodiments are described more fully below. All
references cited in this specification are hereby
incorporated by reference in their entirety. In the
event of a discrepancy between the express disclosure
of this specification and the references incorporated
by reference, the express disclosure of this
specification shall control. [0013] The compositions
of the invention are used to treat diseases associated
with abnormal and or unregulated cellular activities.
Disease states which can be treated by the methods and
compositions provided herein include cancer. The
invention is directed to methods of treating these
diseases by administering a Compound of Formula I or
II in combination with one or more treatments. [0014]
One aspect of the Invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
compound of Formula I : I or a single isomer thereof
where the compound is optionally as a pharmaceutically
acceptable salt and additionally optionally as a
hydrate and additionally optionally as a solvate
thereof; or administering a pharmaceutical composition
comprising a therapeutically effective amount of a
compound of Formula I and a pharmaceutically
acceptable carrier, excipient, or diluent in
combination with one or more treatments independently
selected from surgery, one or more chemotherapeutic
agents, one or more hormone therapies, one or more
antibodies, one or more immunotherapies, radioactive
iodine therapy, and radiation, where the Compound of
Formula I is that wherein: W1,W2,W3, and W4 are -C(R
1)=; or one or two of W1,W2, W3, and W4 are
independently -N= and the remaining are -C(R1)=; and
where each R1 is independentlyhydrogen, alkyl,
haloalkyl, nitro, alkoxy, haloalkoxy, halo, hydroxy,
cyano, amino, alkylamino, or dialkylamino; R ' is
hydrogen or alkyl; R52 is hydrogen or halo; R50, R53,
and R54 are independently hydrogen, alkyl, alkenyl,
halo, haloalkyl, haloalkenyl, hydroxy, alkoxy,
alkenyloxy, haloalkoxy, nitro, amino, alkylamino,
dialkylamino, -N(R55)C(O)-Ci-C 6-alkylene-N(R55a)R55b,
alkylcarbonyl, alkenylcarbonyl, carboxy,
alkoxycarbonyl, cyano, alkylthio, -S(O)2NR55R55a, or
alkylcarbonylamino and where R55 and R55b are
indepedently hydrogen, alkyl, or alkenyl and R55a is
hydrogen, alkyl, alkenyl, hydroxy, or alkoxy; or R53
and R54 together with the carbons to which they are
attached form a 5- or 6-membered heteroaryl or 5- or
6-membered heterocycloalkyl; B is phenyl substituted
with R3a and optionally further substituted with one,
two, or three R3; or B is heteroaryl optionally
substituted with one, two, or three R3; R3a is cyano;
hydroxyamino; carboxy; alkoxycarbonyl; alkylamino;
dialkylamino; alkylcarbonyl; haloalkoxy;
alkylsulfonyl; aminoalkyloxy; alkylaminoalkyloxy;
dialkylaminoalkyloxy; or a) -N(R7)C(O)-C,-C
6-alkylene-N(R 7a)(R7b) where R7 is hydrogen, alkyl,
or alkenyl and R7a and R7b are independently hydrogen,
alkyl, alkenyl, hydroxyalkyl, haloalkyl, alkoxy,
alkoxyalkyl, aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, heterocycloalkylalkyl, heteroaryl,
heteroarylalkyl, aryl, arylalkyl, or arylalkyloxy and
where the aryl, cycloalkyl, heterocycloalkyl and
heteroaryl rings in R7a and R7b (either alone or as
part of arylalkyl, cycloalkylalkyl,
heterocycloalkylalkyl and heteroarylalkyl) are
independently optionally substituted with 1, 2, or 3
groups independently selected from alkyl, amino,
alkylamino, dialkylamino, hydroxy, halo, alkoxy,
alkylthio, and oxo); b) -C(O)NR8R8a where R8 is
hydrogen, hydroxy, alkoxy, alkyl, alkenyl, haloalkyl,
or haloalkoxy and R8a is hydrogen, alkyl, alkenyl,
hydroxyalkyl, cyanoalkyl, alkoxyalkyl, alkylthioalkyl,
heterocycloalkyl, heterocycloalkylalkyl, cycloalkyl,
cycloalkylalkyl, heteroaryl, heteroarylalkyl, aryl, or
arylalkyl and where the aryl, cycloalkyl, heteroaryl,
and heterocycloalkyl rings in R8a (either alone or as
part of arylalkyl, cycloalkylalkyl,
heterocycloalkylalkyl and heteroarylalkyl) are
independently optionally substituted with 1, 2, or 3
groups independently selectedfrom alkyl, alkenyl,
alkoxy, halo, haloalkyl, haloalkoxy, hydroxy,
hydroxyalkyl, oxo, amino, alkylamino, dialkylamino,
alkylcarbonyl, aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, alkoxycarbonyl, and -C(O)H; c)
-NR9C(O)R9a where R9 is hydrogen, hydroxy, alkoxy,
alkyl, alkenyl, haloalkyl, or haloalkoxy and R9a is
hydrogen, C2-C6-alkyl, alkenyl, hydroxyalkyl,
alkoxyalkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, heterocycloalkylalkyl, heteroaryl,
heteroarylalkyl, aryl, or arylalkyl; where the aryl,
cycloalkyl, heteroaryl, and heterocycloalkyl rings in
R9a (either alone or as part of arylalkyl,
cycloalkylalkyl, heterocycloalkylalkyl and
heteroarylalkyl) are independently optionally
substituted with 1, 2, or 3 groups independently
selected from alkyl, alkenyl, alkoxy, hydroxy,
hydroxyalkyl, halo, haloalkyl, haloalkoxy, oxo, amino,
alkylamino, dialkylamino, alkylcarbonyl,
alkoxycarbonyl, -C(O)H, aryl (optionally substituted
with one or two halo), arylalkyl, heteroaryl,
heteroarylalkyl, heterocycloalkyl,
heterocycloalkylalkyl, cyloalkyl, cyloalkylalkyl, and
cycloalkylcarbonyl; d) -C(O)N(R 10)-Ci-C6-alkylene-N(R
10a)R10b where R1Oa is hydrogen, hydroxy, alkoxy,
alkyl, alkenyl, haloalkyl, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, or hydroxyalkyl
and R10 and RIOb are independently hydrogen, alkyl,
alkenyl, haloalkyl, aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, or hydroxyalkyl; e) -NR11C(O)NR1'
R1lb where R1la is hydrogen, alkyl, alkenyl, hydroxy,
or alkoxy and R1 1 and Rllb are independently
hydrogen, alkyl, alkenyl, aminoalkyl, alkylaminoalkyl,
or dialkylaminoalkyl; f) -C(O)R12 where R12 is
heterocycloalkyl optionally substituted with 1, 2, or
3 groups selected from alkyl, oxo, amino, alkylamino,
and heterocycloalkylalkyl; g) -NR13C(O)OR 133 where
R13 is hydrogen, alkyl, or alkenyl and R13a is
aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, aryl,
or arylalkyl; h) -C(O)N(R14)N(R 14a)(R14b) where R14 ,
R14a, and R14b are independently hydrogen, alkyl, or
alkenyl; i) -S(O)2N(R15)-C,-C 6-alkylene-N(R 153)R15b
where R15 , R15a, and R15b are independently hydrogen,
alkyl, or alkenyl; j ) -C(O)N(R 16)-C
i-C6-alkylene-C(O)OR 16a where R16 is hydrogen, alkyl,
or alkenyl and R16a is alkyl or alkenyl; k) heteroaryl
optionally substituted with one or two aminoalkyl,
alkylaminoalkyl, or dialkylaminoalkyl;1)
-N(R17)-C(=N(R 17b)(R17a))(NR 17cR17d) where R17 ,
R17a, R17b, R17c, and R17d are independently hydrogen,
alkyl, or alkenyl; m) -N(R18)C(O)-C,-C 6-alkylene-N(R
18b)C(O)Rl8a where Rl8a is hydrogen, alkyl, alkenyl,
or alkoxy and R18 and Rl8b are independently hydrogen,
alkyl, or alkenyl; n) -C(O)N(R
19)-C,-C6-alkylene-C(O)R 19a where R19 is hydrogen,
alkyl, or alkenyl and R19a is amino, alkylamino,
dialkylamino, or heterocycloalkyl; o) -N(R20)C(O)-Ci-C
6-alkylene-C(O)R20a where R20 is hydrogen, alkyl, or
alkenyl and R20a is cycloalkyl or heterocycloalkyl; p)
-NR2 1S(O)2-C, -C6-alkylene-N(R21b)R21a where R2 1 is
hydrogen, alkyl, or alkenyl and R21a and R21b are
independently hydrogen, alkyl, or alkenyl; q)
-N(R22)C(O)-C,-C 6-alkylene-N(R22b)-N(R22c)(R22a)
where R22, R22a and R22b are independently hydrogen,
alkyl, or alkenyl; r) -C0-C6-alkylene-N(R23)-C,-C
6-alkylene-N(R23b)R23a where R23, R23a and R23b are 



independently hydrogen, alkyl, or alkenyl; or s)
-NR24C(O)-C, .C6-alkylene-OR24a where R24 is hydrogen,
alkyl, or alkenyl and R24a is alkoxyalkyl or aryl
optionally substituted with one or two halo or alkyl;
and where each of the alkylene in R3a is independently
optionally further substituted with 1, 2, 3, 4, or 5
groups selected from halo, hydroxy, amino, alkylamino,
and dialkylamino; and each R3 (when R3 is present) is
independently alkyl; alkenyl; alkynyl; halo; hydroxy;
oxo; alkoxy; cyano; hydroxyamino; carboxy;
alkoxycarbonyl; amino; alkylamino; dialkylamino;
alkylcarbonyl; haloalkoxy; alkylsulfonyl;
aminoalkyloxy; alkylaminoalkyloxy;
dialkylaminoalkyloxy; or a) -N(R7)C(O)-C,-C
6-alkylene-N(R 7a)(R7b) where R7 is hydrogen, alkyl,
or alkenyl and R7a and R7b are independently hydrogen,
alkyl, alkenyl, hydroxyalkyl, haloalkyl, alkoxy,
alkoxyalkyl, aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, heterocycloalkylalkyl, heteroaryl,
heteroarylalkyl, aryl, arylalkyl, or arylalkyloxy and
where the aryl, cycloalkyl, heterocycloalkyl and
heteroaryl rings in R7a and R7b (either alone or as
part of arylalkyl, cycloalkylalkyl,
heterocycloalkylalkyl and heteroarylalkyl) are
independently optionally substituted with 1, 2, or 3
groups independently selected from alkyl, amino,
alkylamino, dialkylamino, hydroxy, halo, alkoxy,
alkylthio, and oxo); b) -C(O)NR8R8 where R8 is
hydrogen, hydroxy, alkoxy, alkyl, alkenyl, haloalkyl,
or haloalkoxy and R8a is hydrogen, alkyl, alkenyl,
hydroxyalkyl, cyanoalkyl, alkoxyalkyl, alkylthioalkyl,
heterocycloalkyl, heterocycloalkylalkyl,
cycloalkyl,cycloalkylalkyl, heteroaryl,
heteroarylalkyl, aryl, or arylalkyl and where the
aryl, cycloalkyl, heteroaryl, and heterocycloalkyl
rings in R a (either alone or as part of arylalkyl,
cycloalkylalkyl, heterocycloalkylalkyl and
heteroarylalkyl) are independently optionally
substituted with 1, 2, or 3 groups independently
selected from alkyl, alkenyl, alkoxy, halo, haloalkyl,
haloalkoxy, hydroxy, hydroxyalkyl, oxo, amino,
alkylamino, dialkylamino, alkylcarbonyl, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, alkoxycarbonyl,
and -C(O)H; c) -NR9C(O)R9a where R9 is hydrogen,
hydroxy, alkoxy, alkyl, alkenyl, haloalkyl, or
haloalkoxy and R9a is hydrogen, C2-C6-alkyl, alkenyl,
hydroxyalkyl, alkoxyalkyl, cycloalkyl,
cycloalkylalkyl, heterocycloalkyl,
heterocycloalkylalkyl, heteroaryl, heteroarylalkyl,
aryl, or arylalkyl; where the aryl, cycloalkyl,
heteroaryl, and heterocycloalkyl rings in R9a (either
alone or as part of arylalkyl, cycloalkylalkyl,
heterocycloalkylalkyl and heteroarylalkyl) are
independently optionally substituted with 1, 2, or 3
groups independently selected from alkyl, alkenyl,
alkoxy, hydroxy, hydroxyalkyl, halo, haloalkyl,
haloalkoxy, oxo, amino, alkylamino, dialkylamino,
alkylcarbonyl, alkoxycarbonyl, -C(O)H, aryl
(optionally substituted with one or two halo),
arylalkyl, heteroaryl, heteroarylalkyl,
heterocycloalkyl, heterocycloalkylalkyl, cyloalkyl,
cyloalkylalkyl, and cycloalkylcarbonyl; d) -C(O)N(R
10)-C,-C6-alkylene-N(R 10a)R10b where R1Oa is
hydrogen, hydroxy, alkoxy, alkyl, alkenyl, haloalkyl,
or hydroxyalkyl and R10 and R10b are independently
hydrogen, alkyl, alkenyl, haloalkyl, or hydroxyalkyl;
e) -NR11C(O)NR1laR lb where R1la is hydrogen, alkyl,
alkenyl, hydroxy, or alkoxy and R1' and R1lb are
independently hydrogen, alkyl, alkenyl, aminoalkyl,
alkylaminooalkyl, dialkylaminoalkyl ; f) -C(O)R 12
where R12 is heterocycloalkyl optionally substituted
with 1, 2, or 3 groups selected from alkyl, oxo,
amino, alkylamino, and heterocycloalkylalkyl; g)
-NR13C(O)OR133 where R13 is hydrogen, alkyl, or
alkenyl and R13a is aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, aryl, or arylalkyl); h) -C(O)N(R
14)N(R14a)(R 14b) where R14 , R14a, and R14b are
independently hydrogen, alkyl, or alkenyl; i)
-S(O)2N(R15)-C,-C6-alkylene-N(R 15a)R15b where R15 ,
Rl5a, and R15b are independently hydrogen, alkyl, or
alkenyl; j ) -C(O)N(R 16)-C,-C6-alkylene-C(O)OR 16a
where R16 is hydrogen, alkyl, or alkenyl and R16a is
alkyl or alkenyl;k) heteroaryl optionally substituted
with one or two aminoalkyl, alkylaminoalkyl, or
dialkylaminoalkyl; 1) -N(R l7)-C(=N(R l7b)(R 17a))(NR
l7cRl7d) where R17, R17a, Rl7b, R17c, and R17d are
independently hydrogen, alkyl, or alkenyl; m) -N(R
18)C(O)-C,-C 6-alkylene-N(R l8b)C(O)R 18a where R18a
is hydrogen, alkyl, alkenyl, or alkoxy and R18 and
R18b are independently hydrogen, alkyl, or alkenyl; n)
-C(O)N(R 19)-Ci-C 6-alkylene-C(O)R l9a where R19 is
hydrogen, alkyl, or alkenyl and Rl9a is amino,
alkylamino, dialkylamino, or heterocycloalkyl; o)
-N(R20)C(O)-C,-C 6-alkylene-C(O)R 20a where R20 is
hydrogen, alkyl, or alkenyl and R2Oa is cycloalkyl or
heterocycloalkyl; p) -NR2 1S(O)2-C,-C6-alkylene-N(R
21b)R21a where R2 1 is hydrogen, alkyl, or alkenyl and
R21a and R21b are independently hydrogen, alkyl, or
alkenyl; q) -N(R22)C(O)-C,-C 6-alkylene-N(R
22b)-N(R22c)(R22a), where R22, R22a and R22b are
independently hydrogen, alkyl, or alkenyl; r)
-C0-C6-alkylene-N(R 23)-C,-C 6-alkylene-N(R 23b)R23a
where R23, R23a and R23b are independently hydrogen,
alkyl, or alkenyl; or s) -NR24C(O)-C, .C6-alkylene-OR
24a where R24 is hydrogen, alkyl, or alkenyl and R24a
is alkoxyalkyl or aryl optionally substituted with one
or two halo or alkyl; wherein each of the alkylene in
R3 is independently optionally further substituted
with 1, 2, 3, 4, or 5 groups selected from halo,
hydroxy, amino, alkylamino, and dialkylamino; and
provided that when R50 and R52 are hydrogen, R5 1 is
hydrogen or methyl, R53 is hydrogen or methoxy, and
R54 is hydrogen or methoxy, then B is not
2,3-dihydro-l,4-benzodioxinyl, thien-2-yl, or
thien-2-yl substituted with one R3 where R3 is halo.
[0015] A second aspect of the Invention is directed to
a method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a compound of Formula II: II or a
pharmaceutically acceptable salt or solvate, thereof;
or administering a pharmaceutical composition
comprising a therapeutically effective amount of a
compound of Formula II anda pharmaceutically
acceptable carrier, excipient, or diluent in
combination with one or more treatments independently
selected from surgery, one or more chemotherapeutic
agents, one or more of the hormone therapies, one or
more of the antibodies, one or more immunotherapies,
radioactive iodine therapy, and radiation wherein the
Compound of Formula I is that wherein: W1, W2,W3, and
W4 are -C(Rla)=; or one or two of W1, W2,W3, and W4
are independently -N= and the remaining are -C(R1a)=;
X1 is -N(R5a)-; A is aryl, -S(O)2-aryl, heteroaryl,
cycloalkyl, heterocycloalkyl, halo, haloalkyl,
haloalkoxy, alkyl, alkoxy, or -alkyl-N(R 7)R7a, where
each of the aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, alkyl and alkoxy groups, each either
alone or as part of another group within A, are
independently optionally substituted with one, two,
three, or four R2a; or B1 is aryl, arylalkyl, alkyl,
heteroaryl, or heteroaryalkyl, wherein each of the
aryl, heteroaryl and alkyl groups are independently
optionally substituted with one, two, three, or four
R3d; each Rla is independently selected from hydrogen,
alkoxy, alkyl, nitro, halo, cyano, and -C0-
C6-alkyl-N(R7)R7a, wherein each of the alkyl and
alkoxy groups is optionally substituted with 1, 2, 3,
4, or 5 groups selected from alkyl, alkoxy, halo,
haloalkyl, haloalkoxy, nitro, cyano, hydroxy,
-N(R8)R8a, and -C(O)OR6; each R2a (when R2a is
present) is independently selected from alkyl,
alkenyl, -alkenyl- C(O)OR6, -OR6, -N(R7)C(O)R6,
-N(R7)C(O)-C0-C6 alkyl-N(R7b)R7a, -OC(O)-C0-C6
alkyl-N(R7)R7a, -N(R7)C(O)-C,-C 6 alkyIC(O)OR6,
C0-C6-alkyl-C(O)R 6, oxo, dioxo, -S(O)2-N(R7)R7a,
-C(O)OR6, -CH(R6)2-C(O)OR6, -S(O)2R6, cycloalkyl,
heterocycloalkyl, heteroaryl, -C(O)N(R7)-alkyl-OR6,
-C0-C6 alkyl-C(O)N(R 7)-C0-C6- alkyl-C(O)OR6,
-C0-C6-alkyl-C(O)N(R 7)R7a, aryl, arylalkyl, -S-(C
1-C6 alkyl), halo, oxo, nitro, -SCN, cyano, and -C0-C6
alkyl-N(R7)R7a, wherein each of the alkyl (including,
for example the alkyl within alkoxy), aryl,
cycloalkyl, heterocycloalkyl, and heteroaryl groups,
either alone or as part of another group within R2, is
independently optionally substituted with 1, 2, 3, 4,
or 5 groups selected from alkyl, halo, haloalkyl,
haloalkoxy, oxo, nitro, cyano, hydroxy, -N(R8)R8a,
alkoxy, and -C(O)OR9; each R3d (when R3d is present)
is independently oxo, nitro, halo, cyano, alkyl,
alkenyl, alkynyl, alkoxy, C3-C6-cycloalkyl,
-Co-Ce-alkyl-heterocycloalkyl, -C0-C6 alkyl-
N(R7)C(O)-C0-C6-alkyl-N(R 7b)R7a, -C0-C6
alkyl-N(R7)C(0)-Co-C 6-alkyl- N(R7b)C(O)R7a, -C0-C6
alkyl-C(O)-C0-C6-alkyl-N(R7)R7a, -C0-C6-alkyl-C(O)N(R
7)-C0- C6-alkyl-N(R7b)R7a, -C0-C6-alkyl-C(O)N(R
7)-C,-C6alkylC(O)OR 7a, -C0-C6 alkylN(R7)C(0)-Co-C
6-alkyl-(R 7a), -C0-C6 alkyl-N(R 7)-Co-C6-alkyl-N(R
7b)R7a, -C0-C6 alkyl- N(R7)C(0)-Co-C 6-alkyl-N(R
7b)-N(R7c)R7a, -C0-C6 alkyl-N(R 7)C(0)0-Co-C
6-alkylaryl, -C0-C6 alkyl-C(O)N(R 7)-C0-C6-alkyl-N(R
7b)R7a, -C0-C6 alkyl-N(R 7)-C0-C6 alkyl-
C(=N(R7b)(R7a))(NR7cR7d), -C0-C6-alkyl-aryl,
-C0-C6-alkyl-heteroaryl, -C0-C6 alkylheterocycloalkyl,
-0-C 0-C6 alkyl-N(R 7)R7a, -C0-C6 alkyl-OR , -C0-C6
^yI-C(O)OR 6, C0- C6-alkyl-N(R 7)R7a, -C0-C6
alkyl-C(O)NR 7R7a, -C0-C6 alkyl- C(O)R7, -SR7,
-S(O)2R7, -S(O)3R7, -S(O)R 7, -SO2N(R7)R7a,
-SO2N(R7)-C0-C6 alkyl- N(R7b)R7a, -C0-C6-alkyl-N(R
7)-aryl, -C0-C6-alkyl-N(R 7)-heteroaryl,
-C0-C6-alkyl-N(R 7)- heterocycloalkyl,
-C0-C6-alkyl-C(0)N(R 7)-Co-C6-alkyl-cycloalkyl,
C0-C6-alkyl- C(0)N(R 7)-Co-C6-alkyl-aryl, C0-C6
alkyl-C(O)N(R 7)-C0-C6 alkyl-heteroaryl, C0-C6
alkyl-C(0)N(R 7)-Co-C6-alkyl-heterocycloalkyl,
-C0-C6-alkyl-N(R 7)C(0)-C 0-C6-alkylcycloalkyl,
-Co-C6-alkyl-N(R 7)C(0)-C 0-C6-alkyl-aryl,
C0-C6-alkyl-N(R 7)C(0)-Co-C 6- alkyl-heteroaryl,
-Co-C6-alkyl-N(R 7)C(0)-C 0-C6-alkyl-heterocycloalkyl,
Co-C6-alkyl-
N(R7)C(O)-C0-C6-alkyl-heterocycloalkyl-aryl,
-N(R7)C(O)OR 6, or -NHC(O)H, wherein each of the
alkyl, alkenyl, cycloalkyl, aryl, (including, for
example the alkyl within alkoxy), heterocycloalkyl,
and heteroaryl groups, either alone or as part of
another group within R3d, is independently optionally
substituted with 1, 2, 3, 4, or 5 groups selected from
alkyl, alkenyl, -C0-C6-alkyl-OR 9, cycloalkyl, halo,
haloalkyl, haloalkoxy, -C(O)R 9, nitro, cyano, oxo,
-C0-C6-alkyl-N(R 8)R8a, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, heterocycloalkylalkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, -C(O)OR9,
alkylthio, and hydroxyalkyl; R4 is hydrogen, aryl,
-C0-C6-alkyl-N(R 7)R7a, alkoxy, or Ci-C6 alkyl,
wherein each of the alkyl and aryl groups, either
alone or as part of another group in R4, is
independently optionally substituted with 1, 2, 3, 4,
or 5 groups selected from alkyl, halo, haloalkyl,
haloalkoxy, nitro, cyano, hydroxy, -N(R8)R8a, alkoxy,
and -C(O)OR6; or R4 and X1 together with the atoms to
which they are attached form a heterocycloalkyl or
heteroaryl group, wherein R5a is absent when X is
-N(R5a)-, wherein each of the heterocycloalkyl or
heteroaryl is optionally substituted with 1, 2, 3, 4,
or 5 groups selected from alkyl, halo, haloalkyl,
haloalkoxy, nitro, cyano, hydroxy, -N(R7)R7a, alkoxy,
and -C(O)OR6; R5a is hydrogen, -Ci-C 6 alkyl-N(R
7)R7a, alkoxy, alkyl, or aryl, wherein each of the
alkyl and aryl is optionally substituted with 1, 2, 3,
4, or 5 groups selected from alkyl, halo, haloalkyl,
haloalkoxy, nitro, cyano, hydroxy, -N(R8)R8a, C C6
alkoxy, or -C(O)OR 6; orR5a and R4 together with the
atoms to which they are attached form a
heterocycloalkyl or heteroaryl group, wherein the
heterocycloalkyl and heteroaryl is optionally
substituted with 1, 2, 3, 4, or 5 groups selected from
alkyl, halo, haloalkyl, haloalkoxy, nitro, cyano,
hydroxy, -N(R7)R7a, C,-C6 alkoxy, and -C(O)OR6; R6 and
R9 are independently hydrogen, hydroxy, alkyl, aryl,
arylalkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, heterocycloalkylalkyl, heteroaryl,
heteroarylalkyl, or aryl, each alkyl, aryl,
cycloalkyl, heterocycloalkyl, and heteroaryl, either
alone or as part of another group within R6 and R9, is
independently optionally substituted with 1, 2, 3, 4,
or 5 groups independently selected from amino,
hydroxy, alkoxy, alkyl, and halo; and R7, R7a R7b,
R7c, R7d, R8, and R8a are independently hydrogen,
alkyl, alkenyl, hydroxy, alkyloxy, alkenyloxy, -0-C
0-C6 alkyl-aryl, -C0-C6 alkyl-C(O)OR 6, -C0-C6
alkyl-C(O)R6, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, or heterocycloalkylalkyl, wherein
each of the alkyl, aryl, heteroaryl, and
heterocycloalkyl, either alone or part of another
group within R7, R7a R7b, R7c, R7d, R8, and R8a is
independently optionally substituted with 1, 2, 3, 4,
or 5 groups selected from amino, alkylamino,
dialkylamino, aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, -S-Ci-C6 alkyl, cyano, nitro,
hydroxy, Ci-C6 alkoxy, Ci-C6 alkyl, halo, aryl,
heterocycloalkylalkyl, and heteroaryl optionally
substituted with one or two Ci-C 6 alkyl. DETAILED
DESCRIPTION OF THE INVENTION Abbreviations and
Definitions [0016] The following abbreviations and
terms have the indicated meanings throughout: Abbrevia
tion MeaninDefinitions for a Compound of Formula I,
Ia, and II [0017] The symbol "-" means a single bond,
"=" means a double bond, "" means a triple bond, and "
" means a single bond and optionally a double bond.
When chemicalstructures are depicted or described,
unless explicitly stated otherwise, all carbons are
assumed to have hydrogen substitution to conform to a
valence of four. |0018] "Administration" and variants
thereof (e.g., "administering" a compound) in
reference to a compound of the invention means
introducing the compound or a prodrug of the compound
into the system of the animal in need of treatment.
When a compound of the invention or prodrug thereof is
provided in combination with one or more other active
agents (e.g., surgery, radiation, and chemotherapy,
etc.), "administration" and its variants are each
understood to include concurrent and sequential
introduction of the compound or prodrug thereof and
other agents. [0019] "Alkenyl" or "lower alkenyl"
means a straight or branched hydrocarbon radical
having from 2 to 6 carbon atoms and at least one
double bond and includes ethenyl, propenyl,
l-but-3-enyl, l-pent-3-enyl, l-hex-5-enyl and the
like. [0020] "Alkenylcarbonyl" means a C(O)R group
where R is alkenyl, as defined herein. [0021]
"Alkenyloxy" or "lower alkenyloxy" means an -OR group
where R is alkenyl, as defined herein. Representative
examples include methoxy, ethoxy,
l-methoxyprop-l-en-3-yl, propoxy, isopropoxy,
cyclopropyloxy, cyclohexyloxy and the like. [0022]
"Alkoxy" or "lower alkoxy" means an -OR group where R
is alkyl, as defined herein. Representative examples
include methoxy, ethoxy, l-methoxyprop-l-en-3-yl,
propoxy, isopropoxy, cyclopropyloxy, cyclohexyloxy and
the like. [0023] "Alkoxyalkyl" means an alkyl group,
as defined herein, substituted with one, two, or three
alkoxy groups, as defined herein. [0024]
"Akoxycarbonyl" means a -C(O)OR group where R is alkyl
as defined herein. [0025] "Alkoxyycarbonylalkyl" means
an alkyl group, as defined herein, substituted with
one, two, or three alkoxycarbonyl groups, as defined
herein. [0026] "Alkyl" or "lower alkyl" means a linear
or branched hydrocarbon group having one to six carbon
atoms. Examples of lower alkyl groups include methyl,
ethyl, propyl, isopropyl, butyl, s-butyl, /-butyl,
isobutyl, pentyl, hexyl and the like. A "C0" alkyl (as
in "C0- C6-alkyl") is a covalent bond. "C6 alkyl"
refers to, for example, n-hexyl, /s-hexyl, and the
like. [0027] "Alkylamino" means a -NHR radical where R
is alkyl as defined herein, or an 



N-oxide derivative thereof, e.g., methylamino,
ethylamino, n-, /so-propylamino, "-, iso-,
tertbutylamino, or methylamino-N-oxide, and the like.
[0028] "Alkylaminoalkyl" means an alkyl group
substituted with one or two alkylamino groups, as
defined herein.[0029] "Alkylaminoalkyloxy" means an
-OR group where R is alkylaminoalkyl, as defined
herein. [0030] "Alkylcarbonyl" means a C(O)R group
where R is alkyl, as defined herein. [0031]
"Alkylcarbonylamino" means a -NRC(O)R' group where R
is hydrogen or alkyl, as defiend herein, and R' is
alkyl, as defiend herein. [0032] "Alkylene" refers to
straight or branched divalent hydrocarbon, containing
no unsaturation and having from two to eight carbon
atoms. Examples of alkylene include ethdiyl
(-CH2CH2-), prop- 1,3-diyl (-CH2CH2CH2-),
2,2-dimethylprop-l,3-diyl (-CH2C(CH3)2CH2-), and the
like. [0033] "Alkylsulfonyl" means a -S(O)2R group
where R is lakyl, as defined herien. [0034]
"Alkylthio" means a -SR group where R is alkyl, as
defined herein. Examples of alkylthio include
methylthio and ethylthio, and the like. [0035]
"Alkylthioalkyl" means an alkyl group substituted with
one or two alkylthio groups, as defined herein, e.g.
2-(methylthio)-ethyl and 2-(ethylthio)-ethyl. [0036]
"Alkynyl" or "lower alkynyl" means a straight or
branched hydrocarbon radical having from 2 to 6 carbon
atoms and at least one triple bond and includes
ethynyl, propynyl, butynyl, pentyn-2-yl and the like.
[0037] "Amino" means a -NH2. [0038] "Aminoalkyl" means
an alkyl group subsitutted with at least one, for
example one, two, or three, amino groups. [0039]
"Aminoalkyloxy" means an -OR group where R is
aminoalkyl, as defined herein. [0040] "Aryl" means a
monovalent six- to fourteen-membered, mono- or
bi-carbocyclic ring, wherein the monocyclic ring is
aromatic and at least one of the rings in the bicyclic
ring is aromatic. Representative examples include
phenyl, naphthyl, and indanyl, and the like. [0041]
"Arylalkyl" means an alkyl group, as defined herein,
subsituted with one or two aryl groups, as defined
herein. Examples include benzyl, phenethyl,
phenylvinyl, phenylallyl and the like. [0042]
"Aryloxy"means a -OR group where R is aryl as defined
herein. [0043] "Arylalkyloxy" means a -OR group where
R is arylalkyl as defined herein. [0044]
"Arylsulfonyl" means a -SO2R group where R is aryl as
defined herein. [0045] "Carboxyalkyl" means an alkyl
group, as defined herein, substituted with one, two,
or three -C(O)OH groups.[0046] "Carboxy ester" means a
-C(O)OR group where R is lower alkyl, lower alkenyl,
lower alkynyl, cycloalkyl, aryl or arylalkyl, each of
which is defined herein. Representative examples
include methoxycarbonyl, ethoxycarbonyl, and
benzyloxycarbonyl, and the like. [0047] "Cyanoalkyl"
means an alkyl, alkenyl, or alkynyl radical, as
defined herein, substituted with at least one, for
example one, two, or three, cyano groups. [0048]
"Cycloalkyl" means a monocyclic or polycyclic
hydrocarbon radical having three to thirteen carbon
atoms. The cycloalkyl can be saturated or partially
unsaturated, but cannot contain an aromatic ring.
Cycloalkyl includes fused, bridged, and spiro ring
systems. Examples of such radicals include
cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.
[0049] "Cycloalkylalkyl" means alkyl group substituted
with one or two cycloalkyl groups, as defined herein.
Representative examples include cyclopropylmethyl and
2-cyclobutyl-ethyl, and the like. [0050]
"Cycloalkylcarbonyl" means a -C(O)R group where R is
cycloalkyl as defined herein. [0051] "Dialkylamino"
means a -NRR' radical where R and R' are independently
alkyl as defined herein, or an N-oxide derivative, or
a protected derivative thereof, e.g., dimethylamino,
diethylamino, , -methylpropylamino or
N,iV-methylethylamino, and the like. [0052]
"Dialkylaminoalkyl" means an alkyl group substituted
with one or dialkylamino groups, as defined herein.
[0053] "Dialkylaminoalkyloxy" means an -OR group where
R is dialkylaminoalkyl, as defined herein. [0054]
"Fused ring system" and "fused ring" refer to a
polycyclic ring system that contains bridged or fused
rings; that is, where two rings have more than one
shared atom in their ring structures. In this
application, fused-polycyclics and fused ring systems
are not necessarily all aromatic ring systems.
Typically, but not necessarily, fused-polycyclics
share a vicinal set of atoms, for example naphthalene
or 1,2,3,4-tetrahydro-naphthalene. A spiro ring system
is not a fused-polycyclic by this definition, but
fused polycyclic ring systems of the invention may
themselves have spiro rings attached thereto via a
single ring atom of the fused-polycyclic. In some
examples, as appreciated by one of ordinary skill in
the art, two adjacent groups on an aromatic system may
be fused together to form a ring structure. The fused
ring structure may contain heteroatoms and may be
optionally substituted with one or more groups. It
should additionally be noted that saturated carbons of
such fused groups (i.e. saturated ring structures) can
contain two substitution groups.[0055] "Haloalkoxy"
means an -OR' group where R' is haloalkyl as defined
herein, e.g., trifluoromethoxy or
2,2,2-trifluoroethoxy, and the like. [0056]
"Haloalkoxyalkyl" means an alkyl group, as defined
herein, substituted with one, two, or three
haloalkoxy, as defined herein. [0057] "Halogen" or
"halo" means fluoro, chloro, bromo and iodo. [0058]
"Haloalkenyl means an alkenyl group, as defined
herein, substituted with one or more halogens, for
example one to five halo atoms. [0059] "Haloalkyl"
means an alkyl group, as defined herein, substituted
with one or more halogens, for example one to five
halo atoms. Representative examples includes
2,2-difluoroethyl, trifluoromethyl, and
2-chloro-l-fluoroethyl, and the like. [0060]
"Heteroaryl" means a monocyclic, fused bicyclic, or
fused tricyclic, monovalent radical of 5 to 14 ring
atoms containing one or more, for example one, two,
three, or four ring heteroatoms independently selected
from -O-, -S(O)n- (n is 0, 1, or 2), -N-, -N(R")-, and
the remaining ring atoms being carbon, wherein the
ring comprising a monocyclic radical is aromatic and
wherein at least one of the fused rings comprising a
bicyclic or tricyclic radical is aromatic. One or two
ring carbon atoms of any nonaromatic rings comprising
a bicyclic or tricyclic radical may be replaced by a
-C(O)-, -C(S)-, or -C(=NH)- group. Rx is hydrogen,
alkyl, hydroxy, alkoxy, acyl, or alkylsulfonyl. Fused
bicyclic radical includes bridged ring systems. Unless
stated otherwise, the valency may be located on any
atom of any ring of the heteroaryl group, valency
rules permitting. In particular, when the point of
valency is located on the nitrogen, Rx is absent. In
another embodiment, the term heteroaryl includes, but
is not limited to, 1,2,4-triazolyl, 1,3,5-triazolyl,
phthalimidyl, pyridinyl, pyrrolyl, imidazolyl,
thienyl, furanyl, indolyl, 2,3-dihydro-l H-indolyl
(including, for example, 2,3-dihydro-l Hindol- 2-yl or
2,3-dihydro-l H-indol-5-yl, and the like), isoindolyl,
indolinyl, isoindolinyl, benzimidazolyl,
benzodioxol-4-yl, benzofuranyl, cinnolinyl,
indolizinyl, naphthyridin-3-yl, phthalazin-3-yl,
phthalazin-4-yl, pteridinyl, purinyl, quinazolinyl,
quinoxalinyl, tetrazoyl, pyrazolyl, pyrazinyl,
pyrimidinyl, pyridazinyl, oxazolyl, isooxazolyl,
oxadiazolyl, benzoxazolyl, quinolinyl, isoquinolinyl,
tetrahydroisoquinolinyl (including, for example,
tetrahydroisoquinolin-4-yl or
tetrahydroisoquinolin-6-yl, and the like),
pyrrolo[3,2- c]pyridinyl (including, for example,
pyrrolo[3,2-c]pyridin-2-yl or
pyrrolo[3,2-c]pyridin-7-yl, and the like),
benzopyranyl, thiazolyl, isothiazolyl, thiadiazolyl,
benzothiazolyl, benzothienyl, and the derivatives
thereof, or N-oxide or a protected derivative thereof.
[0061] "Hetereoarylalkyl" means an alkyl group
substituted with one or two heteroaryl groups as
defined herein.[0062] "Heterocycloalkyl" means a
saturated or partially unsaturated monovalent
monocyclic group of 3 to 8 ring atoms or a saturated
or partially unsaturated monovalent fused bicyclic
group of 5 to 12 ring atoms in which one or more, for
example one, two, three, or four ring heteroatoms
independently selected from -O-, -S(O)n- (n is 0, 1,
or 2), -N=, -N(Ry)- (where Ry is hydrogen, alkyl,
hydroxy, alkoxy, acyl, or alkylsulfonyl), the
remaining ring atoms being carbon. One or two ring
carbon atoms may be replaced by a -C(O)-, -C(S)-, or
-C(=NH)- group. Fused bicyclic radical includes
bridged ring systems. Unless otherwise stated, the
valency of the group may be located on any atom of any
ring within the radical, valency rules permitting. In
particular, when the point of valency is located on a
nitrogen atom, Ry is absent. In another embodiment the
term heterocycloalkyl includes, but is not limited to,
azetidinyl, pyrrolidinyl, 2-oxopyrrolidinyl,
2,5-dihydro-l Hpyrrolyl, piperidinyl, 4-piperidonyl,
morpholinyl, piperazinyl, 2-oxopiperazinyl,
tetrahydropyranyl, 2-oxopiperidinyl, thiomorpholinyl,
thiamorpholinyl, perhydroazepinyl, pyrazolidinyl,
imidazolinyl, imidazolidinyl, dihydropyridinyl,
tetrahydropyridinyl, oxazolinyl, oxazolidinyl,
isoxazolidinyl, thiazolinyl, thiazolidinyl,
quinuclidinyl, isothiazolidinyl, octahydroindolyl,
octahydroisoindolyl, decahydroisoquinolyl,
tetrahydrofuryl, and tetrahydropyranyl, and the
derivatives thereof and N-oxide or a protected
derivative thereof. [0063] "Heterocycloalkylalkyl"
means an alkyl group, as defined herein, substituted
with one or two heterocycloalkyl groups, as defined
herein. [0064] "Hydroxyalkyl" means an alkyl radical,
as defined herein, substituted with at least one, for
example one, two, or three, hydroxy groups, provided
that if two hydroxy groups are present they are not
both on the same carbon atom. Representative examples
include, but are not limited to, hydroxymethyl,
2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl,
l-(hydroxymethyl)-2-methylpropyl, 2-hydroxybutyl,
3-hydroxybutyl, 4-hydroxy butyl, 2,3-dihydroxypropyl,
1-(hydroxymethyl)-2-hydroxyethyl, 2,3-dihydroxybutyl,
3,4-dihydroxybutyl and
2-(hydroxymethyl)-3-hydroxypropyl, for example
2-hydroxyethyl, 2,3-dihydroxypropyl, or
l-(hydroxymethyl)-2-hydroxyethyl, and the like. [0065]
"Hydroxyamino" means a -NH(OH) group. [0066]
"Optional" or "optionally" means that the subsequently
described event or circumstance may or may not occur,
and that the description includes instances where said
event or circumstance occurs and instances in which it
does not. One of ordinary skill in the art would
understand that with respect to any molecule described
as containing one or more optional substituents, only
sterically practical and/or synthetically feasible
compounds aremeant to be included. "Optionally
substituted " refers to all subsequent modifiers in a
term. So, for example, in the term "optionally
substituted arylCi _g alkyl," both the "Ci_8 alkyl"
portion and the "aryl" portion of the molecule may or
may not be substituted. A list of exemplary optional
substitutions is presented below in the definition of
"substituted." [0067] "Optionally substituted alkyl"
means an alkyl radical, as defined herein, optionally
substituted with one or more groups, for example one,
two, three, four, or five groups, independently
selected from alkylcarbonyl, alkenylcarbonyl,
cycloalkylcarbonyl, alkylcarbonyloxy,
alkenylcarbonyloxy, amino, alkylamino, dialkylamino,
aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, cyano, cyanoalkylaminocarbonyl,
alkoxy, alkenyloxy, hydroxy, hydroxyalkoxy, carboxy,
alkylcarbonylamino, alkylcarbonyloxy, alkyl- S(O)0-2-,
alkenyl-S(0)o -2-, aminosulfonyl, alkylaminosulfonyl,
dialkylaminosulfonyl, alkylsulfonyl-NR c- (where R is
hydrogen, alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, hydroxy, alkoxy,
alkenyloxy, or cyanoalkyl), alkylaminocarbonyloxy,
dialkylaminocarbonyloxy, alkylaminoalkyloxy,
dialkylaminoalkyloxy, alkoxycarbonyl,
alkenyloxycarbonyl, alkoxycarbonylamino,
alkylaminocarbonylamino, dialkylaminocarbonylamino,
alkoxyalkyloxy, and -C(O)NRaRb (where Ra and Rb are
independently hydrogen, alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, hydroxy,
alkoxy, alkenyloxy, or cyanoalkyl). [0068] "Optionally
substituted alkenyl" means an alkenyl radical, as
defined herein, optionally substituted with one or
more groups, for example one, two, or three groups,
independently selected from alkylcarbonyl,
alkenylcarbonyl, cycloalkylcarbonyl, alkylcarbonyloxy,
alkenylcarbonyloxy, amino, alkylamino, dialkylamino,
aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, cyano, cyanoalkylaminocarbonyl,
alkoxy, alkenyloxy, hydroxy, hydroxyalkoxy, carboxy,
alkylcarbonylamino, alkylcarbonyloxy, alkyl-S(O)0-2-,
alkenyl-S(0)o -2-, aminosulfonyl, alkylaminosulfonyl,
dialkylaminosulfonyl, alkylsulfonyl-NR c- (where Rc is
hydrogen, optionally substituted alkyl, optionally
substituted alkynyl, hydroxy, alkoxy, or alkenyloxy),
alkylaminocarbonyloxy, dialkylaminocarbonyloxy,
alkylaminoalkyloxy, dialkylaminoalkyloxy,
alkoxycarbonyl, alkenyloxycarbonyl,
alkoxycarbonylamino, alkylaminocarbonylamino,
dialkylaminocarbonylamino, alkoxyalkyloxy, and
-C(O)NRaRb (where Ra and Rb are independently
hydrogen, optionally substituted alkyl, alkenyl,
optionally substituted alkynyl, hydroxy, alkoxy, or
alkenyloxy). [0069] "Optionally substituted aryl"
means an aryl group, as defined herein, which is
optionally substituted with one, two, three, four, of
five groups selected from halo, haloalkyl,haloalkoxy,
hydroxy, lower alkyl, lower alkenyl, lower alkynyl,
alkoxy, carboxy, carboxy ester, amino, alkylamino,
dialkylamino, optionally substituted cycloalkyl,
optionally substituted heterocycloalkyl, optionally
substituted heteroaryl, -C(O)NR R" (where R' is
hydrogen or alkyl and R" is hydrogen, alkyl, aryl,
heteroaryl, or heterocycloalkyl), -NR C(O)R" (where R'
is hydrogen or alkyl and R" is alkyl, aryl,
heteroaryl, or heterocycloalkyl), and -NHS(O) R'
(where R is alkyl, aryl, or heteroaryl). [0070]
"Optionally substituted heteroaryl" means a heteroaryl
group, as defined herein, optionally substituted with
one, two, three, four, or five groups selected from
halo, haloalkyl, haloalkoxy, lower alkyl, lower
alkenyl, lower alkynyl, alkoxy, hydroxy, oxo (valency
rules permitting), carboxy, carboxy ester, amino,
alkylamino, dialkylamino, optionally substituted
cycloalkyl, optionally substituted heterocycloalkyl,
heteroaryl, optionally substituted aryl, -C(O)NR R"
(where R is hydrogen or alkyl and R is hydrogen,
alkyl, aryl, heteroaryl, or heterocycloalkyl), -NR
C(O)R" (where R is hydrogen or alkyl and R is alkyl,
aryl, heteroaryl, or heterocycloalkyl), and -NHS(O)2R
(where R is alkyl, aryl, or heteroaryl). [0071]
"Optionally substituted heterocycloalkyl means a
heterocycloalkyl, as defined herein, optionally
substituted with one, two, three, four, or five groups
selected from halo, haloalkyl, haloalkoxy, hydroxy,
oxo, lower alkyl, lower alkenyl, lower alkynyl,
alkoxy, optionally substituted cycloalkyl,
heterocycloalkyl, optionally substituted aryl,
optionally substituted heteroaryl, alkylaminoalkyl,
dialkylaminoalkyl, carboxy, carboxy ester, -C(O)NR R"
(where R' is hydrogen or alkyl and R" is hydrogen,
alkyl, aryl, heteroaryl, or heterocycloalkyl), -NR
C(O)R" (where R is hydrogen or alkyl and R is alkyl,
aryl, heteroaryl, or heterocycloalkyl), amino,
alkylamino, dialkylamino, and -NHS(O)2R (where R is
alkyl, aryl, or heteroaryl). [0072] "Saturated bridged
ring system" refers to a bicyclic or polycyclic ring
system that is not aromatic. Such a system may contain
isolated or conjugated unsaturation, but not aromatic
or heteroaromatic rings in its core structure (but may
have aromatic substitution thereon). For example,
hexahydro-furo[3,2-b]furan,
2,3,3a,4,7,7a-hexahydro-lH-indene,
7-aza-bicyclo[2.2.1]heptane, and
l,2,3,4,4a,5,8,8a-octahydro-naphthalene are all
included in the class "saturated bridged ring system.
[0073] "Spirocyclyl" or "spirocyclic ring refers to a
ring originating from a particular annular carbon of
another ring. For example, as depicted below, a ring
atom of a saturated bridged ring system (rings C and C
), but not a bridgehead atom, can be a shared atom
between the saturated bridged ring system and a
spirocyclyl (ring D) attached thereto. A spirocyclyl
can be carbocyclic or heteroalicyclic.[0074] "Yield"
for each of the reactions described herein is
expressed as a percentage of 



the theoretical yield. Definitions for the Compound of
formula 100 [0075] The terms used to describe the
scope of formula 100 are defined in WO 2004/006846 (US
Nat'l Stage Application Serial No. 10/522,004) which
is herein incorporated by reference. For example
"optionally substituted alkyl" for formula 100 has the
meaning given in WO 2004/006846 (US Nat'l Stage
Application Serial No. 10/522,004). Whenever a
compound of formula 100 is described in this
application, whether by structure or by use of the
term "formula 100," the terms used to describe that
compound are defined by WO 2004/006846 (US Nat'l Stage
Application Serial No. 10/522,004). Other Definitions
[0076] "AKT inhibitor" includes, for example,
LY294002, PKC 412, perifosine, compounds in Table 2a,
compounds in Table 2b, and compounds described in WO
2006/071819 and WO05/1 17909. These references also
describe in vitro assays that can be used to determine
the inhibitory activity of AKT. [0077] "Alkylating
agent" includes, for example, one or more of the
following: Chlorambucil, Chlormethine,
Cyclophosphamide, Ifosfamide, Melphalan, Carmustine,
Streptozocin, Fotemustine, Lomustine, Streptozocin,
Carboplatin, Cisplatin, Oxaliplatin, BBR3464,
Busulfan, Dacarbazine, Mechlorethamine, Procarbazine,
Temozolomide, ThioTEPA, and Uramustine. [0078]
"Antibody" includes, for example, one or more of the
following: an IGFlR antibody (including, for example,
"IGF- IR A12 MoAb, 19Dl 2, h7C10 and CP-751871), an
EGFR antibody (including, for example, Cetuximab
(Erbitux(r)) and Panitumumab), an ErbB2 antibody
(including, for example, Trastuzumab (Herceptin(r))),
a VEGF antibody (including, for example, Bevacizumab
(Avastin(r))), an IgGl antibody (including, for
example, Ibritumomab (tiuxetan)), a CD20 antibody
(including, for example, Rituximab and Tositumomab), a
CD33 antibody (including, for example, Gemtuzumab and
Gemtuzumab ozogamicin), and a CD52 antibody
(including, for example, Alemtuzumab). [0079]
"Antimetabolite" include, for example, methotrexate,
Pemetrexed, Raltitrexed, Cladribine, Clofarabine,
Fludarabine, Mercaptopurine, Thioguanine,
Capecitabine,Cytarabine, fluorouracil (administered
with or without leucovorin or folinic acid), and
Gemcitabine. [0080] "Antimicrotubule agent" includes,
for example, Vincristine,Vinblastine, Vinorelbine,
Vinflunine, and Vindesine. [0081] "Aromatase
inhibitor" includes, for example, one or more of the
following: Aminoglutethimide, Anastrozole
(Arimidex(r)), Letrozole (Femara(r)), Exemestane
(Aromasin(r)), and Formestane (Lentaron(r)). [0082]
"Cancer" refers to cellular-proliferative disease
states, including but not limited to: Cardiac :
sarcoma (angiosarcoma, fibrosarcoma, rhabdomyosarcoma,
liposarcoma), myxoma, rhabdomyoma, fibroma, lipoma and
teratoma; Lung: bronchogenic carcinoma (squamous cell,
undifferentiated small cell, undifferentiated large
cell, adenocarcinoma), alveolar (bronchiolar)
carcinoma, bronchial adenoma, sarcoma, lymphoma,
chondromatous hanlartoma, inesothelioma;
Gastrointestinal : esophagus (squamous cell carcinoma,
adenocarcinoma, leiomyosarcoma, lymphoma), stomach
(carcinoma, lymphoma, leiomyosarcoma), pancreas
(ductal adenocarcinoma, insulinoma, glucagonoma,
gastrinoma, carcinoid tumors, vipoma), small bowel
(adenocarcinoma, lymphoma, carcinoid tumors, Karposi's
sarcoma, leiomyoma, hemangioma, lipoma, neurofibroma,
fibroma), large bowel (adenocarcinoma, tubular
adenoma, villous adenoma, hamartoma, leiomyoma);
Genitourinary tract : kidney (adenocarcinoma, Wilm's
tumor [nephroblastoma], lymphoma, leukemia), bladder
and urethra (squamous cell carcinoma, transitional
cell carcinoma, adenocarcinoma), prostate
(adenocarcinoma, sarcoma), testis (seminoma, teratoma,
embryonal carcinoma, teratocarcinoma, choriocarcinoma,
sarcoma, interstitial cell carcinoma, fibroma,
fibroadenoma, adenomatoid tumors, lipoma); Liver:
hepatoma (hepatocellular carcinoma),
cholangiocarcinoma, hepatoblastoma, angiosarcoma,
hepatocellular adenoma, hemangioma; Bone: osteogenic
sarcoma (osteosarcoma), fibrosarcoma, malignant
fibrous histiocytoma, chondrosarcoma, Ewing's sarcoma,
malignant lymphoma (reticulum cell sarcoma), multiple
myeloma, malignant giant cell tumor chordoma,
osteochronfroma (osteocartilaginous exostoses), benign
chondroma, chondroblastoma, chondromyxofibroma,
osteoid osteoma and giant cell tumors; Nervous system:
skull (osteoma, hemangioma, granuloma, xanthoma,
osteitis deformans), meninges (meningioma,
meningiosarcoma, gliomatosis), brain (astrocytoma,
medulloblastoma, glioma, ependymoma, germinoma
[pinealoma], glioblastoma multiform,
oligodendroglioma, schwannoma, retinoblastoma,
congenital rumors), spinal cord neurofibroma,
meningioma, glioma, sarcoma); Gynecological : uterus
(endometrial carcinoma), cervix (cervical carcinoma,
pre-tumorcervical dysplasia), ovaries (ovarian
carcinoma [serous cystadenocarcinoma, mucinous
cystadenocarcinoma, unclassified carcinoma],
granulosa-thecal cell tumors, Sertoli-Leydig cell
tumors, dysgerminoma, malignant teratoma), vulva
(squamous cell carcinoma, intraepithelial carcinoma,
adenocarcinoma, fibrosarcoma, melanoma), vagina (clear
cell carcinoma, squamous cell carcinoma, botryoid
sarcoma (embryonal rhabdomyosarcoma], fallopian tubes
(carcinoma); Hematologic : blood (myeloid leukemia
[acute and chronic], acute lymphoblastic leukemia,
chronic lymphocytic leukemia, myeloproliferative
diseases, multiple myeloma, myelodysplastic syndrome),
Hodgkin's disease, non-Hodgkin's lymphoma [malignant
lymphoma]; Skin: malignant melanoma, basal cell
carcinoma, squamous cell carcinoma, Karposi's sarcoma,
moles dysplastic nevi, lipoma, angioma,
dermatofibroma, keloids, psoriasis; Adrenal Glands :
neuroblastoma; and breast cancer. Thus, the term
"cancerous cell" as provided herein, includes a cell
afflicted by any one of the aboveidentified
conditions. [0083] "Chemotherapeutic agent" includes,
but is not limited to, an AKT inhibitor, an alkylating
agent, an antimetabolite, an antimicrotubule agent, an
aromatase inhibitor, a c-KIT inhibitor, a cMET
inhibitor, an EGFR inhibitor, an ErbB2 inhibitor, a
Flt-3 inhibitor, an HSP90 inhibitor, an IGFlR
inhibitor, a platin, a Raf inhibitor, rapamycin, a
Rapamycin analogue, a Receptor Tyrosine Kinase
inhibitor, a taxane, a topoisomerase inhibitor, a SRC
and/or ABL kinase inhibitor, and a VEGFR inhibitor. A
pharmaceutically acceptable salt, solvate, and/or
hydrate of a chemotherapeutic agent can be prepared by
one of ordinary skill in the art and such salt,
solvate, and/or hydrates thereof can be used to
practice the invention. [0084] "c-KIT inhibitor"
includes, for example, imatinib, sunitinib, nilotinib,
AMG 706, sorafenib, compounds in Table 3b, compounds
in Table 3c, compounds in Table 8, compounds in Table
9, and compounds described in WO 2006/108059,
WO/2005/020921, WO/2006/033943, and WO 2005/030140.
[0085] "cMET inhibitor" includes, for example,
compounds in Table 3a, compounds in Table 3b,
compounds in Table 3c, compounds described in
WO06/108059, WO 2006/014325, and WO 2005/030140.
[0086] "EGFR inhibitor'Mncludes, for example, one or
more of the following: pelitinib, lapatinib
(Tykerb(r)), gefitinib (Iressa(r)), erlotinib
(Tarceva(r)), Zactima (ZD6474, vandetinib), AEE788 and
HKI-272, EKB-569, CI-1033,
-(3,4-dichloro-2-fluorophenyl)-7-
({[(3a/?,5r,6a5)-2-methyloctahydrocyclopenta[c]pyrrol-
5-yl]methyl}oxy)-6- (methyloxy)quinazolin-4-amine
-(4-bromo-3-chloro-2-fluorophenyl)-7-({[(3a/?,5r,6a5)-
2-
methyloctahydrocyclo-penta[c]pyrrol-5-yl]methyl}oxy)-6
-(methyloxy)quinazolin-4-amine,-(3,4-dichloro-2-fluoro
phenyl)-7-({[(3a/?,5s,6aS)-2-methyloctahydrocyclopenta
[c]pyrrol-5-
yl]methyl}oxy)-6-(methyloxy)quinazolin-4-amine,
-(4-bromo-3-chloro-2-fluorophenyl)-7-
({[(3a/?,5s,6a5)-2-methyloctahydrocyclo-penta[c]pyrrol
-5-yl]methyl}oxy)-6- (methyloxy)quinazolin-4-amine,
compounds in Table 4, compounds in Table 7, and
compounds described in WO 2004/006846 and WO
2004/050681. [0087] "ErbB2 inhibitor" includes, for
example, lapatinib (GW572016), PKI- 166, canertinib,
CI- 1033, HKI272, and EKB-569. [0088] "Flt-3
inhibitor" includes, for example, CEP-701, PKC 412,
MLN518, sunitinib, sorafenib, compounds in Table 3a,
compounds in Table 3b, compounds in Table 3c,
compounds in Table 9, and compounds described in WO
2006/108059, WO/2006/033943, WO 2006/014325, and WO
2005/030140. [0089] "Hormone therapy" or "hormonal
therapy" includes, for example, treatment with one or
more of the following: steroids (e.g. dexamethasone),
finasteride, tamoxifen, and an aromatase inhibitor.
[0090] "HSP90 inhibitor" includes, for example,
17-AAG, 17-DMAG, Geldanamycin,
5-(2,4-dihydroxy-5-isopropylphenyl)- -ethyl-4-(4-(mo f
holinomethyl)phenyl)isoxazole-3- carboxamide
[NVP-AUY922 (VER 52296)],
6-chloro-9-((4-methoxy-3,5-dimethylpyridin-2-
yl)methyl)-9H-purin-2-amine (CNF2024, also named
BIIB021), compounds disclosed in WO200407205 1 (which
is herein incorporated by reference), compounds
disclosed in WO2005028434 (which is herein
incorporated by reference), compounds disclosed in
WO2007035620 (which is herein incorporated by
reference) and compounds disclosed in WO2006091963
(which is herein incorporated by reference). [0091]
"IGFlR inhibitor" includes, for example, Tyrphostin AG
1024, compounds in Table 5a, compounds in Table 5b,
and compounds described in WO06/074057. [0092]
"Kinase-dependent diseases or conditions" refer to
pathologic conditions that depend on the activity of
one or more lipid kinases. Kinases either directly or
indirectly participate in the signal transduction
pathways of a variety of cellular activities including
proliferation, adhesion, migration, differentiation
and invasion. Diseases associated with kinase
activities include tumor growth, the pathologic
neovascularization that supports solid tumor growth,
and associated with other diseases where excessive
local vascularization is involved such as ocular
diseases (diabetic retinopathy, age-related macular
degeneration, and the like) and inflammation
(psoriasis, rheumatoid arthritis, and the like).
[0093] While not wishing to be bound to theory,
phosphatases can also play a role in "kinase-dependent
diseases or conditions" as cognates of kinases; that
is, kinasesphosphorylate and phosphatases
dephosphorylate, for example lipid substrates.
Therefore compounds of the invention, while modulating
kinase activity as described herein, may also
modulate, either directly or indirectly, phosphatase
activity. This additional modulation, if present, may
be synergistic (or not) to activity of compounds of
the invention toward a related or otherwise
interdependent kinase or kinase family. In any case,
as stated previously, the compounds of the invention
are useful for treating diseases characterized in part
by abnormal levels of cell proliferation (i.e. tumor
growth), programmed cell death (apoptosis), cell
migration and invasion and angiogenesis associated
with tumor growth. [0094] "Metabolite" refers to the
break-down or end product of a compound or its salt
produced by metabolism or biotransformation in the
animal or human body; for example, biotransformation
to a more polar molecule such as by oxidation,
reduction, or hydrolysis, or to a conjugate (see
Goodman and Gilman, "The Pharmacological Basis of
Therapeutics" 8.sup.th Ed., Pergamon Press, Gilman et
al. (eds), 1990 for a discussion of
biotransformation). As used herein, the metabolite of
a compound of the invention or its salt may be the
biologically active form of the compound in the body.
In one example, a prodrug may be used such that the
biologically active form, a metabolite, is released in
vivo. In another example, a biologically active
metabolite is discovered serendipitously, that is, no
prodrug design per se was undertaken. An assay for
activity of a metabolite of a compound of the present
invention is known to one of skill in the art in light
of the present disclosure. [0095] "Patient" for the
purposes of the present invention includes humans and
other animals, particularly mammals, and other
organisms. Thus the methods are applicable to both
human therapy and veterinary applications. In another
embodiment the patient is a mammal, and in another
embodiment the patient is human. [0096] A
"pharmaceutically acceptable salt" of a compound means
a salt that is pharmaceutically acceptable and that
possesses the desired pharmacological activity of the
parent compound. It is understood that the
pharmaceutically acceptable salts are non-toxic.
Additional information on suitable pharmaceutically
acceptable salts can be found in Remington 's
Pharmaceutical Sciences, 17th ed., Mack Publishing
Company, Easton, PA, 1985, which is incorporated
herein by reference or S. M. Berge, et al.,
"Pharmaceutical Salts," J. Pharm. ScL, 1977;66:1-19
both of which are incorporated herein by reference.
[0097] Examples of pharmaceutically acceptable acid
addition salts include those formed with inorganic
acids such as hydrochloric acid, hydrobromic acid,
sulfuric acid, nitric acid, phosphoric acid, and the
like; as well as organic acids such as acetic acid,
trifluoroacetic acid, propionic acid, hexanoic acid,
cyclopentanepropionic acid, glycolic acid, pyruvic
acid, lacticacid, oxalic acid, maleic acid, malonic
acid, succinic acid, fumaric acid, tartaric acid,
citric acid, benzoic acid, cinnamic acid,
3-(4-hydroxybenzoyl)benzoic acid, mandelic acid,
methanesulfonic acid, ethanesulfonic acid,
1,2-ethanedisulfonic acid, 2-hydroxyethanesulfonic
acid, benzenesulfonic acid, 4-chlorobenzenesulfonic
acid, 2-naphthalenesulfonic acid, 4-toluenesulfonic
acid, camphorsulfonic acid, glucoheptonic acid,
4,4'-methylenebis-(3-hydroxy-2-ene-l-carboxylic acid),
3-phenylpropionic acid, trimethylacetic acid, tertiary
butylacetic acid, lauryl sulfuric acid, gluconic acid,
glutamic acid, hydroxynaphthoic acid, salicylic acid,
stearic acid, muconic acid, p-toluenesulfonic acid,
and salicylic acid and the like. [0098] Examples of a
pharmaceutically acceptable base addition salts
include those formed when an acidic proton present in
the parent compound is replaced by a metal ion, such
as sodium, potassium, lithium, ammonium, calcium,
magnesium, iron, zinc, copper, manganese, aluminum
salts and the like. Preferable salts are the ammonium,
potassium, sodium, calcium, and magnesium salts. Salts
derived from pharmaceutically acceptable organic
non-toxic bases include, but are not limited to, salts
of primary, secondary, and tertiary amines,
substituted amines including naturally occurring
substituted amines, cyclic amines and basic ion
exchange resins. Examples of organic bases include
isopropylamine, trimethylamine, diethylamine,
triethylamine, tripropylamine, ethanolamine,
2-dimethylaminoethanol, 2-diethylaminoethanol,
dicyclohexylamine, lysine, arginine, histidine,
caffeine, procaine, hydrabamine, choline, betaine,
ethylenediamine, glucosamine, methylglucamine,
theobromine, purines, piperazine, piperidine,
N-ethylpiperidine, tromethamine, iV-methylglucamine,
polyamine resins, and the like. Exemplary organic
bases are isopropylamine, diethylamine, ethanolamine,
trimethylamine, dicyclohexylamine, choline, and
caffeine. [0099] "Platin," and "platin-containing
agent" include, for example, cisplatin, carboplatin,
and oxaliplatin. [00100] "Prodrug" refers to compounds
that are transformed (typically rapidly) in vivo to
yield the parent compound of the above formulae, for
example, by hydrolysis in blood. Common examples
include, but are not limited to, ester and amide forms
of a compound having an active form bearing a
carboxylic acid moiety. Examples of pharmaceutically
acceptable esters of the compounds of this invention
include, but are not limited to, alkyl esters (for
example with between about one and about six carbons)
the alkyl group is a straight or branched chain.
Acceptable esters also include cycloalkyl esters and
arylalkyl esters such as, but not limited to benzyl.
Examples of pharmaceutically acceptable amides ofthe
compounds of this invention include, but are not
limited to, primary amides, and secondary and tertiary
alkyl amides (for example with between about one and
about six carbons). Amides and esters of the compounds
of the present invention may be prepared according to
conventional methods. A thorough discussion of
prodrugs is provided in T. Higuchi and V. Stella,
"Pro-drugs as Novel Delivery Systems," VoI 14 of the
A.C.S. Symposium Series, and in Bioreversible Carriers
in Drug Design, ed. Edward B. Roche, 



American Pharmaceutical Association and Pergamon
Press, 1987, both of which are incorporated herein by
reference for all purposes. [00101] "Raf inhibitor"
includes, for example, sorafenib, RAF 265 (CHIR 265),
compounds in Table 6, and compounds described in WO
2005/1 12932. These references also describe in vitro
assays that can be used to determine the inhibitory
activity of RAF. [00102] "Rapamycin analogue" includes
for example, CCI-779, AP23573, RAD 001, TAFA 93, and
compounds described in WO 2004/101583 and US 7,160,867
which are each incorporated herein by reference in
their entireties. [00103] "Receptor Tyrosine Kinase
inhibitor" includes, for example, inhibitors of AKT,
EGFR, ErbB2, IGFlR, KIT, Met, Raf, and VEGFR2.
Examples of receptor tyrosine kinase inhibitors can be
found in WO 2006/108059 (US Nat'l Stage Application
Serial No. 11/910,720), WO 2006/074057 (US Nat'l Stage
Application Serial No. 11/722,719), WO 2006/071819 (US
Nat'l Stage Application Serial No. 11/722,291), WO
2006/014325 (US Nat'l Stage Application Serial No.
11/571,140), WO 2005/1 17909 (US Nat'l Stage
Application Serial No. 11/568,173), WO 2005/030140 (US
Nat'l Stage Application Serial No. 10/573,336), WO
2004/050681 US Nat'l Stage Application Serial No.
10/533,555), WO 2005/1 12932 (US Nat'l Stage
Application Serial No. 11/568,789), and WO 2004/006846
(US Nat'l Stage Application Serial No. 10/522,004),
each of which is incorporated herein by reference for
all purposes. In particular, the applications cited in
this paragraph are incorporated for the purpose of
providing specific examples and generic embodiments
(and the definitions associated with the terms used in
the embodiments) of compounds that are useful in the
practice of the invention. These references also
describe in vitro assays useful in the practice of
this invention. [00104] "Taxane" includes, for
example, one or more of the following: Paclitaxel
(Taxol(r)) and Docetaxel (Taxotere(r)) . [00105]
"Therapeutically effective amount" is an amount of a
compound of the invention, that when administered to a
patient, ameliorates a symptom of the disease. The
amount of a compound of the invention which
constitutes a "therapeutically effective amount" will
varydepending on the compound, the disease state and
its severity, the age of the patient to be treated,
and the like. The therapeutically effective amount can
be determined routinely by one of ordinary skill in
the art having regard to their knowledge and to this
disclosure. [00106] "Topoisomerase inhibitor"
includes, for example, one or more of the following:
amsacrine, camptothecin, etoposide, etoposide
phosphate, exatecan, irinotecan, lurtotecan, and
teniposide, and topotecan. [00107] "Treating" or
"treatment" of a disease, disorder, or syndrome, as
used herein, includes (i) preventing the disease,
disorder, or syndrome from occurring in a human, i.e.
causing the clinical symptoms of the disease,
disorder, or syndrome not to develop in an animal that
may be exposed to or predisposed to the disease,
disorder, or syndrome but does not yet experience or
display symptoms of the disease, disorder, or
syndrome; (ii) inhibiting the disease, disorder, or
syndrome, i.e., arresting its development; and (iii)
relieving the disease, disorder, or syndrome, i.e.,
causing regression of the disease, disorder, or
syndrome. As is known in the art, adjustments for
systemic versus localized delivery, age, body weight,
general health, sex, diet, time of administration,
drug interaction and the severity of the condition may
be necessary, and will be ascertainable with routine
experimentation by one of ordinary skill in the art.
[00108] "SRC and/or ABL kinase inhibitor" includes,
for example, dasatinib, imatinib (Gleevec(r)), and
compounds described in WO 2006/074057. [00109] "VEGFR
inhibitor" includes, for example, one or more of the
following: VEGF Trap, ZD6474 (vandetanib, Zactima),
sorafenib, Angiozyme, AZD2171 (cediranib), pazopanib,
sorafenib, axitinib, SU5416 (semaxanib), PTK787
(vatalanib), AEE778, RAF 265, sunitinib (Sutent),
N-(3,4-dichloro-2-fluorophenyl)-7-({[(3ai?,5r,6a S)-2-
methyloctahydrocyclopenta[c]pyrrol-5-yl]methyl}oxy)-6-
(methyloxy)quinazolin-4-amine, N-
(4-bromo-3-chloro-2-fluorophenyl)-7-({[(3a/?,5r,6a5)-2
-methyloctahydrocyclopenta[ c]pyrrol-5-yl]methyl
}oxy)-6-(methyloxy)quinazolin-4-amine, N-(3
,4-dichloro-2-
fluorophenyl)-7-({[(3a/?,5s,6a5)-2-methyloctahydrocycl
openta[c]pyrrol-5-yl]methyl}oxy)-6-
(methyloxy)quinazolin-4-amine,
N-(4-bromo-3-chloro-2-fluorophenyl)-7-({[(3a/?,5s,6a5)
-2-
methyloctahydrocyclo-penta[c]pyrrol-5-yl]methyl}oxy)-6
-(methyloxy)quinazolin-4-amine, compounds in Table 7,
and compounds described in WO 2004/05068 1 and WO
2004/006846.Embodiments of the Invention [00110] The
following paragraphs present a number of embodiments
of compounds of the invention. In each instance, the
embodiment includes both the recited compounds as well
as individual isomers and mixtures of isomers. In
addtion, in each instance, the embodiment optionally
includes the pharmaceutically acceptable salts,
hydrates, and/or solvates of the recited compounds and
any individual isomers or mixture of isomers thereof.
[00111] For each of the following embodiments, the
Compound of Formula I can, for example, be of Formula
I(a) or be selected from a Compound in Table 1.
[00112] In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, where growth
and/or survival of tumor cells of the cancer is
enhanced, at least in part, by the activity of PBK; in
combination with one or more treatments selected from
surgery, one or more chemotherapeutic agents, one or
more hormone therapies, one or more antibodies, one or
more immunotherapies, radioactive iodine therapy, and
radiation. [00113] In another embodiment, the
invention is directed to a method of treating cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments
independently selected from surgery, one or more
chemotherapeutic agents, one or more hormone
therapies, one or more antibodies, one or more
immunotherapies, radioactive iodine therapy, and
radiation; where the cancer is selected from breast
cancer, colon cancer, rectal cancer, endometrial
cancer, gastric carcinoma (including gastrointestinal
carcinoid tumors and gastrointestinal stromal tumors),
glioblastoma, hepatocellular carcinoma, small cell
lung cancer, non-small cell lung cancer (NSCLC),
melanoma, ovarian cancer, cervical cancer, pancreatic
cancer, prostate carcinoma, acute myelogenous leukemia
(AJvIL), chronic myelogenous leukemia (CML),
non-Hodgkin's lymphoma, and thyroid carcinoma. In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments independently selected from surgery,
one or more chemotherapeutic agents, one or more
hormone therapies, one or more antibodies, one or more
immunotherapies, radioactive iodine therapy, and
radiation; where the cancer is selected from prostate
cancer, NSCLC, ovarian cancer, cervical cancer, breast
cancer, colon cancer, rectal cancer, and glioblastoma.
In another embodiment, the inventionis directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments independently selected from surgery,
one or more chemotherapeutic agents, one or more
hormone therapies, one or more antibodies, one or more
immunotherapies, radioactive iodine therapy, and
radiation; where the cancer is selected from NSCLC,
breast cancer, prostate cancer, glioblastoma, and
ovarian cancer. [00114] In another embodiment, the
invention is directed to a method of treating cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with a treatment where the treatment is
one or more chemotherapeutic agents. [00115] In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with a
treatment where the treatment is one or two
chemotherapeutic agents independently selected from
rapamycin, a rapamycin analogue, an alkylating agent,
a taxane, a platin, an EGFR inhibitor, and an ErbB2
inhibitor. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with a treatment where the treatment is
one or two chemotherapeutic agents independently
selected from rapamycin, temozolomide, paclitaxel,
docetaxel, carboplatin, cisplatin, oxaliplatin, gef
tinib (Iressa(r)), erlotinib (Tarceva(r)), Zactima
(ZD6474), HKI-272, pelitinib, canertinib, a compound
selected from Table 4, a compound in Table 7, and
lapatinib. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with a treatment where the treatment is
one or two chemotherapeutic agents independently
selected from rapamycin, temozolomide, paclitaxel,
docetaxel, carboplatin, trastuzumab, erlotinib,
/V-(3,4-dichloro-2-fluorophenyl)-7-
({[(3ai?,5r,6a5)-2-methyloctahydrocyclopenta[c]pyrrol-
5-yl]methyl}oxy)-6- (methyloxy)quinazolin-4-amine,
-(4-bromo-3-chloro-2-fluorophenyl)-7-({[(3a/?,5r,6a5)-
2-
methyloctahydrocyclo-penta[c]pyrrol-5-yl]methyl}oxy)-6
-(methyloxy)quinazolin-4-amine,
-(3,4-dichloro-2-fluorophenyl)-7-({[(3a/?,5s,6a5)-2-me
thyloctahydrocyclopenta[c]pyrrol-5-
yl]methyl}oxy)-6-(methyloxy)quinazolin-4-amine,
iV-(4-bromo-3-chloro-2-fluorophenyl)-7-({[(3a/?,5s,6aS
)-2-methyloctahydrocyclo-penta[c]pyrrol-5-yl]methyl}ox
y)-6- (methyloxy)quinazolin-4-amine, a compound in
Table 7, and lapatinib. In another embodiment, the
invention is directed to a method of treating cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with a treatment where the treatment is
one or two chemotherapeutic agents independently
selected from rapamycin, paclitaxel, carboplatin,
erlotinib, and
-(3,4-dichloro-2-fluorophenyl)-7-({[(3a/?,5r,6a.S)-2-
methyloctahydrocyclopenta-[c]pyrrol-5-yl]methyl}oxy)-6
-(methyloxy)quinazolin-4-amine. [00116] In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with a treatment where
the treatment is one or two chemotherapeutic agents
independently selected from a platin and a taxane. In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with a
treatment where the treatment is one or two
chemotherapeutic agents independently selected from
carboplatin, cisplatin, oxaliplatin, and paclitaxel.
[00117] In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is an AKT inhibitor. In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with a
treatment where the treatment is one or two
chemotherapeutic agents where one of the
chemotherapeutic agents is an AKT inhibitor selected
from perifosine, PKC 412, a compound in Table 2a, and
a compound in Table 2b. [00118] In another embodiment,
the invention is directed to a method of treating
cancer which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with a treatment where
the treatment is one or two chemotherapeutic agents
where one of the chemotherapeutic agents is a cMET
inhibitor. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary ofthe Invention, in combination
with a treatment where the treatment is one or two
chemotherapeutic agents where one of the
chemotherapeutic agents is a cMET inhibitor selected
from a compound in Table 3a, a compound in Table 3b,
and a compound in Table 3c. [00119] In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with a treatment where
the treatment is one or two chemotherapeutic agents
where one of the chemotherapeutic agents is an EGFR
inhibitor. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is an EGFR inhibitor selected
from lapatinib (Tykerb(r)), gefitinib (Iressa(r)),
erlotinib (Tarceva(r)), Zactima (ZD6474), AEE788,
HKI-272, EKB-569, CI 1033, a compound selected from
Table 4, and a compound in Table 7. In another
embodiment, In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is an EGFR inhibitor selected
from lapatinib (Tykerb(r)), gefitinib (Iressa(r)),
erlotinib (Tarceva(r)), Zactima (ZD6474), AEE788,
HKI-272, EKB-569, CI 1033,
-(3,4-dichloro-2-fluorophenyl)-7-
({[(3a/?,5r,6a5')-2-methyloctahydrocyclopenta[c]pyrrol
-5-yl]methyl}oxy)-6- (methyloxy)quinazolin-4-amine
-(4-bromo-3-chloro-2-fluorophenyl)-7-({[(3ai?,5r,6aS)-
2-
methyloctahydrocyclo-penta[c]pyrrol-5-yl]methyl}oxy)-6
-(methyloxy)quinazolin-4-amine,
-(3,4-dichloro-2-fluorophenyl)-7-({[(3ai?,5s,6a5)-2-me
thyloctahydrocyclopenta[c]pyrrol-5-
yl]methyl}oxy)-6-(methyloxy)quinazolin-4-amine, and
7V-(4-bromo-3-chloro-2-
fluorophenyl)-7-({[(3ai?,5s,6a5)-2-methyloctahydrocycl
o-penta[c]pyrrol-5-yl]methyl}oxy)-6-
(methyloxy)quinazolin-4-amine. [00120] In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with a treatment where
the treatment is one or two chemotherapeutic agents
where one of the chemotherapeutic agents is an ErbB2
inhibitor. In another embodiment, the invention
isdirected to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is an ErbB2 inhibitor selected
from lapatinib, EKB-569, HKI272, CI 1033, PKI- 166,
and a compound selected from Table 4. [00121] In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with a
treatment where the treatment is one or two
chemotherapeutic agents where one of the 



chemotherapeutic agents is an HSP90 inhibitor. In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with a
treatment where the treatment is one or two
chemotherapeutic agents where one of the
chemotherapeutic agents is an HSP90 inhibitor selected
from 17-AAG, 17-DMAG, Geldanamycin, and CNF2024. In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with a
treatment where the treatment is one or two
chemotherapeutic agents where one of the
chemotherapeutic agents is an HSP90 inhibitor selected
from 17-AAG, 17-DMAG, and Geldanamycin. [00122] In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with a
treatment where the treatment is one or two
chemotherapeutic agents where one of the
chemotherapeutic agents is an IGFlR inhibitor. In
another embodiment, In another embodiment, the
invention is directed to a method of treating cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is an IGFlR inhibitor selected
from Table 5a and Table 5b. [00123] In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with atreatment where
the treatment is one or two chemotherapeutic agents
where one of the chemotherapeutic agents is a Raf
inhibitor. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is a Raf inhibitor selected
from sorafenib, RAF 265 (CHIR-265), and a compound in
Table 6. [00124] In another embodiment, the invention
is directed to a method of treating cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is a VEGFR inhibitor. In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with a
treatment where the treatment is one or two
chemotherapeutic agents where one of the
chemotherapeutic agents is a VEGFR inhibitor selected
from VEGF Trap, ZD6474 (Zactima), cediranib (AZ2171),
pazopanib, sunitinib, sorafenib, axitinib, AEE788, RAF
265 (CHIR-265), a compound selected from Table 4, and
a compound selected from Table 7. [00125] In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with a treatment where
the treatment is one or two chemotherapeutic agents
where one of the chemotherapeutic agents is a cKIT
inhibitor. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is a cKIT inhibitor selected
from imatinib, sunitinib, nilotinib, AMG 706,
sorafenib, a compound in Table 3b, a compound in Table
3c, a compound in Table 8, and a compound in Table 9.
[00126) In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of
thechemotherapeutic agents is a FLT3 inhibitor. In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with a
treatment where the treatment is one or two
chemotherapeutic agents where one of the
chemotherapeutic agents is a FLT3 inhibitor selected
from CEP-701, PKC 412, sunitinib, MLN518, sunitinib,
sorafenib, a compound in Table 3a, a compound in Table
3b, a compound in Table 3c, and a compound in Table 9.
[00127] In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is selected from rapamycin, a
rapamycin analogue, PI 103, and SF 1126. In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with a treatment where
the treatment is one or two chemotherapeutic agents
where one of the chemotherapeutic agents is selected
from rapamycin, CCI-779, AP23573, RAD 001, TAFA 93,
PI103, and SF 1126. In another embodiment, the
invention is directed to a method of treating cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is rapamycin. [00128] In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with a
treatment where the treatment is one or two
chemotherapeutic agents where one of the
chemotherapeutic agents is of formula 100: 100where q
is 1, 2, or 3; E is -NR9-, -O-, or absent and Y is
-CH2CH2-, -CH2-, or absent provided that when E is
-NR9- or -O-, then Y is -CH2CH2- ; R2 is selected from
halogen, trihalomethyl, -CN, -NO2, -OR3, and lower
alkyl; R8 is selected from -H, lower alkyl, -C(O)OR3,
-C(O)N(R3)R4, -SO2R4, and -C(O)R3; R9 is hydrogen or
lower alkyl; R3 is hydrogen or R4; R4 is selected from
lower alkyl, aryl, lower arylalkyl, heterocyclyl, and
lower heterocyclylalkyl; or R3 and R4, when taken
together with a common nitrogen to which they are
attached, form a five- to seven-membered heterocyclyl,
said five- to seven-membered heterocyclyl optionally
containing one or more additional heteroatom selected
from N, O, S, and P; or a single geometric isomer,
stereoisomer, racemate, enantiomer, or diastereomer,
thereof and optionally as a pharmaceutically
acceptable salt, additionally optionally as a solvate,
and additionally as a hydrate thereof. The terms used
to describe the scope of formula 100 are defined in WO
2004/006846 (US Nat'l Stage Application Serial No.
10/522,004) which is herein incorporated by reference.
Whenever a compound of formula 100 is described in
this application, whether by structure or by use of
the term "formula 100," the terms used to describe
that compound are defined by WO 2004/006846 (US Nat'l
Stage Application Serial No. 10/522,004). In
particular, "alkyl" in formula 100 is intended to
include linear, branched, or cyclic hydrocarbon
structures and combinations thereof, inclusively;
"lower alkyl" means alkyl groups of from one to six
carbon atoms. "Aryl" in formula 100 means an aromatic
six- to fourteen-membered carbocyclic rings which
include, for example, benzene, naphthalene, indane,
tetralin, fluorene and the like. "Lower arylalkyl" in
formula 100 means a residue in which an aryl moiety is
attached to a parent structure via one of an alkylene,
alkenylene, or alkynylene radical where the "alkyl"
portion of the group has one to six carbons; examples
include benzyl, phenethyl, phenylvinyl, phenylallyl
and the like. In formula 100, "heterocyclyl" means a
stable monocyclic, bicyclic or tricyclic three- to
fifteen-membered ring radical (including fused or
bridged ring systems) that consists of carbon atoms
and from one to five heteroatoms selected from the
group consisting of nitrogen, phosphorus, oxygen and
sulfur where the nitrogen, phosphorus, carbon and
sulfur atoms in the heterocyclyl radical may be
optionally oxidized to various oxidation states and
the nitrogen atom may be optionally quaternized; and
the ring radical may be partially or fully saturated
or aromatic. "Lower heterocyclylalkyl" means a residue
in which a heterocyclyl is attached to a parent
structure via one of an alkylene, alkenylene, and
alkynylene radical having one to six carbons. [00129]
In another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of aCompound of Formula I, as defined in the
Summary of the Invention, in combination with a
treatment where the treatment is one or two
chemotherapeutic agents where one of the
chemotherapeutic agents is selected from a compound in
Table 2a. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I according
to Formula I(a), in combination with a treatment where
the treatment is one or two chemotherapeutic agents
where one of the chemotherapeutic agents is selected
from a compound in Table 2a. In another embodiment,
the invention is directed to a method of treating
cancer which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I selected from Table 1, in
combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is selected from a compound in
Table 2a. [00130] In another embodiment, the invention
is directed to a method of treating cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is selected from a compound in
Table 2b. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I according
to Formula I(a), in combination with a treatment where
the treatment is one or two chemotherapeutic agents
where one of the chemotherapeutic agents is selected
from a compound in Table 2b. In another embodiment,
the invention is directed to a method of treating
cancer which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I selected from Table 1, in
combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is selected from a compound in
Table 2b. [00131] In another embodiment, the invention
is directed to a method of treating cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is selected from a compound in
Table 3a. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I according
to Formula I(a), in combination with a treatment where
the treatment is one or twochemotherapeutic agents
where one of the chemotherapeutic agents is selected
from a compound in Table 3a. In another embodiment,
the invention is directed to a method of treating
cancer which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I selected from Table 1, in
combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is selected from a compound in
Table 3a. [00132] In another embodiment, the invention
is directed to a method of treating cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is selected from a compound in
Table 3b. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I according
to Formula I(a), in combination with a treatment where
the treatment is one or two chemotherapeutic agents
where one of the chemotherapeutic agents is selected
from a compound in Table 3b. In another embodiment,
the invention is directed to a method of treating
cancer which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I selected from Table 1, in
combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is selected from a compound in
Table 3b. [00133] In another embodiment, the invention
is directed to a method of treating cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is selected from a compound in
Table 3c. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I according
to Formula I(a), in combination with a treatment where
the treatment is one or two chemotherapeutic agents
where one of the chemotherapeutic agents is selected
from a compound in Table 3c. In another embodiment,
the invention is directed to a method of treating
cancer which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I selected from Table 1, in
combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is selected from a compound in
Table 3c.[00134] In another embodiment, the invention
is directed to a method of treating cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is selected from a compound in
Table 4. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I according
to Formula I(a), in combination with a treatment where
the treatment is one or two chemotherapeutic agents
where one of the chemotherapeutic agents is selected
from a compound in Table 4. In another embodiment, the
invention is directed to a method of treating cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I selected from Table 1, in combination with a
treatment where the treatment is one or two
chemotherapeutic agents where one of the
chemotherapeutic agents is selected from a compound in
Table 4. [00135] In another embodiment, the invention
is directed to a method of treating cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with a 



treatment where the treatment is one or two
chemotherapeutic agents where one of the
chemotherapeutic agents is
-(3,4-dichloro-2-fluorophenyl)-7-({[(3ai?,5r,6a5)-2-
methyloctahydrocyclopenta[c]pyrrol-5-yl]methyl}oxy)-6-
(methyloxy)quinazolin-4-amine,
-(4-bromo-3-chloro-2-fluorophenyl)-7-({[(3ai?,5r,6aS)-
2-methyloctahydrocyclopenta[
c]pyrrol-5-yl]methyl}oxy)-6-(methyloxy)quinazolin-4-am
ine, -(3,4-dichloro-2-
fluorophenyl)-7-({[(3a/?,5s,6a5)-2-methyloctahydrocycl
openta[c]pyrrol-5-yl]methyl}oxy)-6-
(methyloxy)quinazolin-4-amine, or
-(4-bromo-3-chloro-2-fl uorophenyl)-7-( {[(3a/ ,5s,6aS
-
2-methyloctahydrocyclo-penta[c]pyrrol-5-yl]methyl}oxy)
-6-(methyloxy)quinazolin-4-amine, optionally as a
pharmaceutically acceptable salt and additionally
optionally as a hydrate and additionally optionally as
a solvate thereof. In another embodiment, the
invention is directed to a method of treating cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I according to Formula I(a) in combination
with a treatment where the treatment is one or two
chemotherapeutic agents where one of the
chemotherapeutic agents is
iV-(3,4-dichloro-2-fluorophenyl)-7-
({[(3ai?,5r,6a5)-2-methyloctahydrocyclopenta[c]pyrrol-
5-yl]methyl}oxy)-6- (methyloxy)quinazolin-4-amine,
-(4-bromo-3-chloro-2-fluorophenyl)-7-({[(3ai?,5r,6aS)-
2-
methyloctahydrocyclo-penta[c]pyrrol-5-yl]methyl}oxy)-6
-(methyloxy)quinazolin-4-amine,N-(3,4-dichloro-2-fluor
ophenyl)-7-({[(3a/?,5s,6aS)-2-methyloctahydrocyclopent
a[c]pyrrol-5-
yl]methyl}oxy)-6-(methyloxy)quinazolin-4-amine, or
-(4-bromo-3-chloro-2-fluorophenyl)-
7-({[(3ai?,5s,6a5)-2-methyloctahydrocyclo-penta[c]pyi
tol-5-yl]methyl}oxy)-6- (methyloxy)quinazolin-4-amine,
optionally as a pharmaceutically acceptable salt and
additionally optionally as a hydrate and additionally
optionally as a solvate thereof. In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I selected from Table 1 in
combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is -(3,4-dichloro-
2-fluorophenyl)-7-({[(3a/?,5r,6a5)-2-methyloctahydrocy
clopenta[c]pyrrol-5-yl]methyl}oxy)-
6-(methyloxy)quinazolin-4-amine,
N-(4-bromo-3-chloro-2-fluorophenyl)-7-({[(3ai?,5r,6a5'
)-
2-methyloctahydrocyclo-penta[c]pyrrol-5-yl]methyl}oxy)
-6-(methyloxy)quinazolin-4-amine,
N-(3,4-dichloro-2-fluorophenyl)-7-({[(3a/?,5s,6a5)-2-m
ethyloctahydrocyclopenta[c]pyrrol-5-
yl]methyl}oxy)-6-(methyloxy)quinazolin-4-amine, or
-(4-bromo-3-chloro-2-fluorophenyl)- 7-( {[(3a/ ,5s,6aS
-2-methyloctahydrocyclo-penta[c]pyrrol-5-yl]methyl}oxy
)-6- (methyloxy)quinazolin-4-amine, optionally as a
pharmaceutically acceptable salt and additionally
optionally as a hydrate and additionally optionally as
a solvate thereof. [00136] In another embodiment, the
invention is directed to a method of treating cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is
N-(3,4-dichloro-2-fluorophenyl)-7-({[(3a/?,5r,6aS)-2-
methyloctahydrocyclopenta-[c]pyrrol-5-yl]methyl}oxy)-6
-(methyloxy)quinazolin-4-amine optionally as a
pharmaceutically acceptable salt and additionally
optionally as a hydrate and additionally optionally as
a solvate thereof. In another embodiment, the
invention is directed to a method of treating cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I according to Formula I(a) in combination
with a treatment where the treatment is one or two
chemotherapeutic agents where one of the
chemotherapeutic agents is
V-(3,4-dichloro-2-fluorophenyl)-7-
({[(3a/?,5r,6a5)-2-methyloctahydrocyclopenta-[c]pyrrol
-5-yl]methyl}oxy)-6- (methyloxy)quinazolin-4-amine
optionally as a pharmaceutically acceptable salt and
additionally optionally as a hydrate and additionally
optionally as a solvate thereof. In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound ofFormula I selected from Table 1 in
combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is 7V-(3,4-dichloro-
2-fluorophenyl)-7-({[(3ai?,5r,6a
S)-2-methyloctahydrocyclopenta-[c]pyrrol-5-yl]methyl}o
xy)- 6-(methyloxy)quinazolin-4-amine optionally as a
pharmaceutically acceptable salt and additionally
optionally as a hydrate and additionally optionally as
a solvate thereof. [00137] In another embodiment, the
invention is directed to a method of treating cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is selected from a compound in
Table 5ac. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I according
to Formula I(a), in combination with a treatment where
the treatment is one or two chemotherapeutic agents
where one of the chemotherapeutic agents is selected
from a compound in Table 5a. In another embodiment,
the invention is directed to a method of treating
cancer which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I selected from Table 1, in
combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is selected from a compound in
Table 5a. [00138] In another embodiment, the invention
is directed to a method of treating cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is selected from a compound in
Table 5b. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I according
to Formula I(a), in combination with a treatment where
the treatment is one or two chemotherapeutic agents
where one of the chemotherapeutic agents is selected
from a compound in Table 5b. In another embodiment,
the invention is directed to a method of treating
cancer which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I selected from Table 1, in
combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is selected from a compound in
Table 5b.[00139] In another embodiment, the invention
is directed to a method of treating cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is selected from a compound in
Table 6. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I according
to Formula I(a), in combination with a treatment where
the treatment is one or two chemotherapeutic agents
where one of the chemotherapeutic agents is selected
from a compound in Table 6. In another embodiment, the
invention is directed to a method of treating cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I selected from Table 1, in combination with a
treatment where the treatment is one or two
chemotherapeutic agents where one of the
chemotherapeutic agents is selected from a compound in
Table 6. [00140] In another embodiment, the invention
is directed to a method of treating cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is selected from a compound in
Table 7. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I according
to Formula I(a), in combination with a treatment where
the treatment is one or two chemotherapeutic agents
where one of the chemotherapeutic agents is selected
from a compound in Table 7. In another embodiment, the
invention is directed to a method of treating cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I selected from Table 1, in combination with a
treatment where the treatment is one or two
chemotherapeutic agents where one of the
chemotherapeutic agents is selected from a compound in
Table 7. [00141] In another embodiment, the invention
is directed to a method of treating cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is selected from a compound in
Table 8. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering toa patient a therapeutically
effective amount of a Compound of Formula I according
to Formula I(a), in combination with a treatment where
the treatment is one or two chemotherapeutic agents
where one of the chemotherapeutic agents is selected
from a compound in Table 8. In another embodiment, the
invention is directed to a method of treating cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I selected from Table 1, in combination with a
treatment where the treatment is one or two
chemotherapeutic agents where one of the
chemotherapeutic agents is selected from a compound in
Table 8. [00142] In another embodiment, the invention
is directed to a method of treating cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is selected from a compound in
Table 9. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I according
to Formula I(a), in combination with a treatment where
the treatment is one or two chemotherapeutic agents
where one of the chemotherapeutic agents is selected
from a compound in Table 9. In another embodiment, the
invention is directed to a method of treating cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I selected from Table 1, in combination with a
treatment where the treatment is one or two
chemotherapeutic agents where one of the
chemotherapeutic agents is selected from a compound in
Table 9. [00143] In another embodiment, the invention
is directed to a method of treating cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I selected from Table 1 in combination with a
treatment where the treatment is one or two
chemotherapeutic agents where one of the
chemotherapeutic agent is paclitaxel. [00144] In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I selected from Table
1 in combination with a treatment where the treatment
is one or two chemotherapeutic agents where one of the
chemotherapeutic agent is rapamycin. [00145] In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of aCompound of Formula I selected from Table 1
in combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agent is carboplatin. [00146] In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I selected from Table
1 in combination with a treatment where the treatment
is one or two chemotherapeutic agents where one of the
chemotherapeutic agent is erlotinib. [00147] In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I selected from Table
1 in combination with a treatment where the treatment
is one or two chemotherapeutic agents where one of the
chemotherapeutic agent is lapatinib. [00148] In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I selected from Table
1 in combination with a treatment where the treatment
is one or two antibodies where one of the antibodies
is trastuzumab. [00149] In another embodiment, the
invention is directed to a method of treating cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I selected from Table 1 in combination with a
treatment where the treatment is one or two antibodies
where one of the antibodies is cetuximab. [00150] In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I selected from Table
1 in combination with a treatment where the treatment
is one or two antibodies where one of the antibodies
is panitumumab. [00151] In another embodiment, the
invention is directed to a method of treating cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I selected from Table 1 in combination with a
treatment where the treatment is one or two antibodies
where one of the antibodies is bevacizumab. [00152] In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with a
treatment where the treatment is radiation. In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient atherapeutically effective amount of a
Compound of Formula I according to Formula I(a) in
combination with a treatment where the treatment is
radiation. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I selected
from Table 1 in combination with a treatment where the
treatment is radiation. [00153] In another embodiment,
the invention is directed to a method of treating
cancer which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with a treatment where
the treatment is one or two antibodies. In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with a treatment where
the treatment is one or two antibodies independently
selected from an IGFlR antibody (including, for
example, IGF-1R A12 MoAb, IGF-IR 19D12 MoAb, "IGF-IR
h7C10 MoAb and IGF-IR CP-751871 MoAb), Alemtuzumab,
Bevacizumab (Avastin(r)), Gemtuzumab, Gemtuzumab
ozogamicin, Ibritumomab tiuxetan, Panitumumab,
Rituximab, Tositumomab, Omnitarg (pertuzimab), an
anti-ErbB2 anibodys (including trastuzumab
(Herceptin(r))), and an anti-EGFR antibodies
(including, for example, cetuximab (Erbitux),
panitumumab, nimotuzumab, and EMD72000)). 



[00154] In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I according
to Formula I(a) in combination with a treatment where
the treatment is one or two antibodies. In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I according to Formula I(a) in
combination with a treatment where the treatment is
one or two antibodies independently selected from an
IGFlR antibody (including, for example, IGF-lR A12
MoAb, IGF-IR 19Dl 2 MoAb, "IGF-IR h7C10 MoAb and
IGF-IR CP-751871 MoAb), Alemtuzumab, Bevacizumab
(Avastin(r)), Gemtuzumab, Gemtuzumab ozogamicin,
Ibritumomab tiuxetan, Panitumumab, Rituximab,
Tositumomab, Omnitarg (pertuzimab), an anti-ErbB2
anibodys (including trastuzumab (Herceptin(r))), and
an anti-EGFR antibodies (including, for example,
cetuximab (Erbitux), panitumumab, nimotuzumab, and
EMD72000)). [00155] In another embodiment, the
invention is directed to a method of treating cancer
which method comprises administering to a patient a
therapeutically effective amount of aCompound of
Formula I selected from Table 1 in combination with a
treatment where the treatment is one or two
antibodies. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I selected
from Table 1 in combination with a treatment where the
treatment is one or two antibodies independently
selected from an IGFlR antibody (including, for
example, IGF-1R A12 MoAb, "IGF-IR 19Dl 2 MoAb, "IGF-IR
h7C10 MoAb and IGF-IR CP-751871 MoAb), Alemtuzumab,
Bevacizumab (Avastin(r)), Gemtuzumab, Gemtuzumab
ozogamicin, Ibritumomab tiuxetan, Panitumumab,
Rituximab, Tositumomab, Omnitarg (pertuzimab), an
anti-ErbB2 anibodys (including trastuzumab
(Herceptin(r))), and an anti-EGFR antibodies
(including, for example, cetuximab (Erbitux),
panitumumab, nimotuzumab, and EMD72000)). [00156] In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with a
treatment where the treatment is one or more
chemotherapeutic agents where one of the
chemotherapeutic agent is temozolomide. In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I according to Formula I(a) in
combination with a treatment where the treatment is
one or more chemotherapeutic agents where one of the
chemotherapeutic agent is temozolomide. In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I selected from Table 1 in
combination with a treatment where the treatment is
one or more chemotherapeutic agents where one of the
chemotherapeutic agent is temozolomide. [00157] In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with a
treatment where the treatment is surgery. In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I according to Formula I(a) in
combination with a treatment where the treatment is
surgery. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I selected
from Table 1 in combination with a treatment where the
treatment is surgery.[00158] In another embodiment,
the invention is directed to a method of treating
cancer which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with a treatment where
the treatment is one or two hormone therapies. In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I or I(a), as defined
in the Summary of the Invention, in combination with a
treatment where the treatment is one or two hormone
therapies independently selected from tamoxifen,
Toremifene (Fareston), Fulvestrant (Faslodex),
Megestrol acetate (Megace), ovarian ablation,
Raloxifene, a luteinizing hormone-releasing hormone
(LHRH) analog (including goserelin and leuprolide),
Megestrol acetate (Megace), and one or more aromatase
inhibitors. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I or I(a),
as defined in the Summary of the Invention, in
combination with a treatment where the treatment is
one or two hormone therapies where one of the hormone
therapies is an aromatase inhibitor selected from
letrozole (Femara), anastrozole (Arimidex), and
exemestane (Aromasin). In another embodiment, the
invention is directed to a method of treating cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I or I(a), as defined in the Summary of the
Invention, in combination with a treatment where the
treatment is one or two hormone therapies
independently selected from from tamoxifen and an
aromatase inhibitor. [00159] In another embodiment,
the invention is directed to a method of treating
cancer which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I selected from Table 1 in
combination with a treatment where the treatment is
one or two hormone therapies. In another embodiment,
the invention is directed to a method of treating
cancer which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I selected from Table 1 in
combination with a treatment where one of the
treatments is one or two hormone therapies
independently selected from tamoxifen, Toremifene
(Fareston), Fulvestrant (Faslodex), Megestrol acetate
(Megace), ovarian ablation, Raloxifene, a luteinizing
hormone-releasing hormone (LHRH) analog (including
goserelin and leuprolide), Megestrol acetate (Megace),
and one or two aromatase inhibitors. In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I selected from Table 1
incombination with a treatment where one of the
treatments is one or two hormone therapies where one
of the hormone therapies is an aromatase inhibitors
selected from letrozole (Femara), anastrozole
(Arimidex), and exemestane (Aromasin). In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I selected from Table 1 in
combination with a treatment where one of the
treatments is one or two hormone therapies
independently selected from from tamoxifen and an
aromatase inhibitor. [00160] In another embodiment,
the invention is directed to a method of treating
cancer which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with a treatment where
one of the treatments is one antibody selected from an
EGFR antibody and an ErbB2 antibody, or the treatment
is one or two chemotherapeutic agents independently
selected from a rapamycin, rapamycin analogue, an
alkylating agent, a taxane, a platin, an EGFR
inhibitor, and an ErbB2 inhibitor. In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I saccording to Formula I(a) in
combination with a treatment where one of the
treatments is one antibody selected from an EGFR
antibody and an ErbB2 antibody, or the treatment is
one or two chemotherapeutic agents independently
selected from rapamycin, a rapamycin analogue, an
alkylating agent, a taxane, a platin, an EGFR
inhibitor, and an ErbB2 inhibitor. In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I selected from Table 1 in
combination with a treatment where one of the
treatments is one antibody selected from an EGFR
antibody and an ErbB2 antibody, or the treatment is
one or two chemotherapeutic agents independently
selected from rapamycin, a rapamycin analogue, an
alkylating agent, a taxane, a platin, an EGFR
inhibitor, and an ErbB2 inhibitor. [00161] In another
embodiment, the invention is directed to a method of
treating acute myelogenous leukemia (AML) which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments independently
selected from bone marrow or peripheral blood stem
cell transplantation, radiation, one or two
antibodies, and one or two chemotherapeutic agents. In
another embodiment, the invention is directed to a
method of treating acute myelogenous leukemia (AML)
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, asdefined in the Summary of the Invention,
in combination with one or t treatments where one of
the treatments is one antibody selected from
Gemtuzumab ozogamicin (Mylotarg), aIGF- 1R A12 MoAb,
IGF- 1R 19D12 MoAb, aIGF- 1R h7C 10 MoAb, "IGF- 1R
CP-75 1871 MoAb and trastuzumab. In another
embodiment, the invention is directed to a method of
treating acute myelogenous leukemia (AML) which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is one or two chemotherapeutic agents
selected from Imatinib (i.e. Gleevec(r)), PKC 412,
CEP-701, daunorubicin, doxorubicin, cytarabine
(ara-C), an anthracycline drug such as daunorubicin or
idarubicin (Daunomycin, Idamycin), 6-thioguanine, and
a granulocyte colony-stimulating factor (such as
Neupogen or Leukine). [00162] In another embodiment,
the invention is directed to a method of treating
chronic myelogenous leukemia (CML) which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments independently
selected from bone marrow or peripheral blood stem
cell transplantation, radiation, one or two
chemotherapeutic agents, immunotherapy, and one or two
antibodies. In another embodiment, the invention is
directed to a method of treating chronic myelogenous
leukemia (CML) which method comprises administering to
a patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments where one of the treatments is one or two
of the chemotherapeutic agents selected from Imatinib
(i.e. Gleevec(r)), PKC 412, hydroxyurea (Hydrea),
cytosine, cytosine arabinoside, dasatinib, AMN107,
VX680 (MK0457), and cytarabine (ara-C). In another
embodiment, the invention is directed to a method of
treating chronic myelogenous leukemia (CML) which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments where one
of the treatments is one or two chemotherapeutic
agents selected from Imatinib (i.e. Gleevec(r)) and
dasatinib. In another embodiment, the invention is
directed to a method of treating chronic myelogenous
leukemia (CML) which method comprises administering to
a patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments where one of the treatments is
immunotherapy and the immunotherapy is interferon
therapy such as interferon-a.[00163] In another
embodiment, the invention is directed to a method of
treating prostate cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments independently selected from surgery
(including cryosurgery), radiation, one or two
chemotherapeutic agents, one or two antibodies, and
one or two hormone therapies. In another embodiment,
the invention is directed to a method of treating
prostate cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments where one of the treatments is an antibody
selected from "IGF-IR Al 2 MoAb, IGF-IR 19Dl 2 MoAb,
"IGF-IR h7C10 MoAb, and "IGF-IR CP-751871 MoAb. In
another embodiment, the invention is directed to a
method of treating prostate cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is one or two of the chemotherapeutic
agents independently selected from rapamycin,
mitoxantrone, prednisone, docetaxel (Taxotere),
doxorubicin, etoposide, vinblastine, paclitaxel, and
carboplatin. In another embodiment, the invention is
directed to a method of treating prostate cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments where one
of the treatments is one or two of the hormone therapy
indepependently selected from androgen deprivation
therapy and androgen suppression therapy. In another
embodiment, the invention is directed to a method of
treating prostate cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments where one of the treatments is one or
two chemotherapeutic agents where one of the
chemotherapeutic agents is a taxanes. In another
embodiment, the invention is directed to a method of
treating prostate cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments where one of the treatments is one or
two chemotherapeutic agents where one of the
chemotherapeutic agents is rapamycin. [00164] In
another embodiment, the invention is directed to a
method of treating melanoma which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, incombination with one or
more treatments independently selected from surgery,
radiation, one or two immunotherapies, one or two
hormone therapies, and one or two chemotherapeutic
agents. In another embodiment, the invention is
directed to a method of treating melanoma which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is one or two chemotherapeutic agents
independently selected from an alkylating agent, a
taxane, a platin, and a Raf inhibitor. In another
embodiment, the invention is directed to a method of
treating melanoma which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments where one of the treatments is one or two
chemotherapeutic agents independently selected from
sorafenib, Paclitaxel (Taxol(r)), Docetaxel
(Taxotere(r)), dacarbazine, rapamycin, imatinib
mesylate (Gleevec(r)), sorafenib, cisplatin,
carboplatin, dacarbazine (DTIC), carmustine (BCNU),
vinblastine, temozolomide (Temodar), Melphalan, and
imiquimod (Aldara). In another embodiment, the
invention is directed to a method of treating melanoma
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments where one
of the treatments is one or two immunotherapies
independently selected from ipilimumab,
interferon-alpha and interleukin- 2. In another
embodiment, the invention is directed to a method of
treating melanoma which method comprises administering
to a patient a therapeutically effective amount of a 



Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments where one of the treatments is hormone
therapy where the hormone therapy is tamoxifen.
[00165] In another embodiment, the invention is
directed to a method of treating colon or rectal
cancer which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments independently selected from surgery,
radiation, one or two antibodies, and one or two
chemotherapeutic agents. In another embodiment, the
invention is directed to a method of treating colon or
rectal cancer which method comprises administering to
a patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments where one of the treatments is surgery
selected from local excision, electrofulguration,
segmental colon resection, polypectomy, local
transanal resection, low anterior
resection,abdominoperineal resection, and pelvic
exenteration. In another embodiment, the invention is
directed to a method of treating colon or rectal
cancer which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments where one of the treatments is one or two
chemotherapeutic agents independently selected from a
platinum-containing compound (including cisplatin,
oxaliplatin, and carboplatin), 5-fluorouracil (5-FU),
leucovorin, capecitabine (Xeloda), irinotecan
(Camptosar), FOLFOX (Folinic acid, 5-FU, Oxaliplatin),
and leucovorin. In another embodiment, the invention
is directed to a method of treating colon or rectal
cancer which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments where one of the treatments is one or two
antibodies independently selected from cetuximab
(Erbitux) and bevacizumab (Avastin). [00166] In
another embodiment, the invention is directed to a
method of treating pancreatic cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments independently
selected from surgery, radiation, one or two
antibodies, and one or two chemotherapeutic agents. In
another embodiment, the invention is directed to a
method of treating pancreatic cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is selected from one or two
chemotherapeutic agents independently selected from
platinum-containing compound (including cisplatin,
oxaliplatin, and carboplatin), 5-fluorouracil (5-FU),
gemcitabine, a taxane (including paclitaxel and
docetaxel), topotecan, irinotecan, capecitabine,
streptozocin, erlotinib (Tarceva), , leucovorin, and
capecitabine (Xeloda). In another embodiment, the
invention is directed to a method of treating
pancreatic cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments where one of the treatments is an antibody
wehre the antibody is cetuximab. [00167] In another
embodiment, the invention is directed to a method of
treating breast cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments independently selected from surgery,
radiation, one or twochemotherapeutic agents, one or
two hormone therapies, and one or two antibodies. In
another embodiment, the invention is directed to a
method of treating breast cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is one or two of the chemotherapeutic
agents independently selected from lapatinib
(Tykerb(r)), Paclitaxel (Taxol(r)), docetaxel,
capecitabine, Cyclophosphamide (Cytoxan), CMF
(cyclophosphamide, fluoruracil, and methotrexate),
methotrexate, fluorouracil, doxorubicin, epirubicin,
gemcitabine, carboplatin (Paraplatin), cisplatin
(Platinol), vinorelbine (Navelbine), capecitabine
(Xeloda), pegylated liposomal doxorubicin (Doxil),
albumin-bound paclitaxel (Abraxane), AC (adriamycin
and Cyclophosphamide), adriamyclin, and pamidronate or
zoledronic acid (to treat bone weakness). In another
embodiment, the invention is directed to a method of
treating breast cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments where one of the treatments is one or
two hormone therapies independently selected from
tamoxifen, Toremifene (Fareston), Fulvestrant
(Faslodex), Megestrol acetate (Megace), ovarian
ablation, Raloxifene, a luteinizing hormone-releasing
hormone (LHRH) analogs (including goserelin and
leuprolide), Megestrol acetate (Megace), and one or
more aromatase inhibitors. In another embodiment, the
invention is directed to a method of treating breast
cancer which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments where one of the treatments is one or two
hormone therapies and one of the hormone therapies is
an aromatase inhibitors selected from letrozole
(Femara), anastrozole (Arimidex), and exemestane
(Aromasin). In another embodiment, the invention is
directed to a method of treating breast cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments where one
of the treatments is one or two antibodies
independently selected from "IGF- 1R A12 MoAb, aIGF-
1R 19D12 MoAb, aIGF- 1R h7C 10 MoAb, aIGF- 1R
CP-751871 MoAb, bevacizumab (Avastin), and
trastuzumab. [00168] In another embodiment, the
invention is directed to a method of treating breast
cancer which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combinationwith one or more
treatments where one of the treatments is one or two
chemotherapeutic agents and one of the
chemotherapeutic agents is erlotinib. [00169] In
another embodiment, the invention is directed to a
method of treating breast cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is one or two of the chemotherapeutic
agents and one or two of the chemotherapeutic agents
are independently selected from rapamycin, lapatinib,
erlotinib, -(3,4-dichloro-2-fluorophenyl)-7-
({[(3a/?,5r,6a5)-2-methyloctahydrocyclopenta[c]pyrrol-
5-yl]methyl}oxy)-6- (methyloxy)quinazolin-4-amine
optionally as a pharmaceutically acceptable salt and
additionally optionally as a hydrate and additionally
optionally as a solvate thereof, 7V-(4-
bromo-3-chloro-2-fluorophenyl)-7-({[(3ai?,5r,6a5)-2-me
thyloctahydrocyclo-penta[c]pyrrol-
5-yl]methyl}oxy)-6-(methyloxy)quinazolin-4-amine
optionally as a pharmaceutically acceptable salt and
additionally optionally as a hydrate and additionally
optionally as a solvate thereof,
-(3,4-dichloro-2-fluorophenyl)-7-( {[(3ai?,5s,6a5)-2-
methyloctahydrocyclopenta[c]pyrrol-5-yl]methyl}oxy)-6-
(methyloxy)quinazolin-4-amine optionally as a
pharmaceutically acceptable salt and additionally
optionally as a hydrate and additionally optionally as
a solvate thereof,
andiV-(4-brorno-3-chloro-2-fluorophenyl)-7-
({[(3a/?,5s,6a5)-2-methyloctahydrocyclo-penta[c]pyrrol
-5-yl]methyl}oxy)-6- (methyloxy)quinazolin-4-amine
optionally as a pharmaceutically acceptable salt and
additionally optionally as a hydrate and additionally
optionally as a solvate thereof. [00170] In another
embodiment, the invention is directed to a method of
treating breast cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments where one of the treatments is one or
two of the antibodies. In another embodiment, the
invention is directed to a method of treating breast
cancer which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments where one of the treatments is one or two
antibodies and one of the antibodies is trastuzumab.
[00171] In another embodiment, the invention is
directed to a method of treating breast cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments where one
of the treatments is one or two of thechemotherapeutic
agents and one of the chemotherapeutic agents is
selected from N-(3,4-
dichloro-2-fluorophenyl)-7-({[(3a/?,5r,6a5)-2-methyloc
tahydrocyclopenta[c]pyrrol-5-
yl]methyl}oxy)-6-(methyloxy)quinazolin-4-amine,
N-(4-bromo-3-chloro-2-fluorophenyl)-7-
({[(3ai?,5r,6a5)-2-methyloctahydrocyclo-penta[c]pyrrol
-5-yl]methyl}oxy)-6- (methyloxy)quinazolin-4-amine,
N-(3,4-dichloro-2-fluorophenyl)-7-({[(3a/?,5s,6a5)-2-
methyloctahydrocyclopenta[c]pyrrol-5-yl]methyl}oxy)-6-
(methyloxy)quinazolin-4-amine, and
N-(4-bromo-3-chloro-2-fluorophenyl)-7-({[(3ai?,5s,6a5)
-2-methyloctahydrocyclopenta[
c]pyrrol-5-yl]methyl}oxy)-6-(methyloxy)quinazolin-4-am
ine; optionally as a pharmaceutically acceptable salt
and additionally optionally as a hydrate and
additionally optionally as a solvate thereof. [00172]
In another embodiment, the invention is directed to a
method of treating breast cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is one or two of the chemotherapeutic
agents and one of the chemotherapeutic agents is
-(3,4-dichloro-2-
fluorophenyl)-7-({[(3ai?,5r,6a5)-2-methyloctahydrocycl
openta-[c]py pOl-5-yl]methyl}oxy)-6-
(methyloxy)quinazolin-4-amine optionally as a
pharmaceutically acceptable salt and additionally
optionally as a hydrate and additionally optionally as
a solvate thereof. [00173] In another embodiment, the
invention is directed to a method of treating
non-small cell lung cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments independently selected from surgery,
radiation, one or more antibodies, and one or more
chemotherapeutic agents. In another embodiment, the
invention is directed to a method of treating
non-small cell lung cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments where one of the treatments is one or
two chemotherapeutic agents independently selected
from cisplatin, oxaliplatin, carboplatin, Zactima
(ZD6474), Paclitaxel, Docetaxel (Taxotere(r)),
Gemcitabine (Gemzar(r)), Vinorelbine, Irinotecan,
Etoposide, Vinblastine, Erlotinib (Tarceva(r)),
gefitinib (Iressa), and Pemetrexed. In another
embodiment, the invention is directed to a method of
treating non-small cell lung cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is an antibody and the antibody is
Bevacizumab. Inanother embodiment, the invention is
directed to a method of treating non-small cell lung
cancer which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments where one of the treatments is one or two
chemotherapeutic agents independently selected from
cisplatin, oxaliplatin, carboplatin, Paclitaxel,
Docetaxel (Taxotere(r)), and erlotinib (Tarceva(r)).
[00174] In another embodiment, the invention is
directed to a method of treating non-small cell lung
cancer which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments where one of the treatments is one or two
chemotherapeutic agents and one of the
chemotherapeutic agents is carboplatin. [00175] In
another embodiment, the invention is directed to a
method of treating non-small cell lung cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments where one
of the treatments is one or two chemotherapeutic
agents and one of the chemotherapeutic agents is
selected from -(3,4-
dichloro-2-fluorophenyl)-7-({[(3a/?,5r,6a5)-2-methyloc
tahydrocyclopenta[c]pyrrol-5-
yl]methyl}oxy)-6-(methyloxy)quinazolin-4-amine,
-(4-bromo-3-chloro-2-fluorophenyl)-7-
({[(3ai?,5r,6a5)-2-methyloctahydrocyclo-penta[c]pyrrol
-5-yl]methyl}oxy)-6- (methyloxy)quinazolin-4-amine,
-(3,4-dichloro-2-fluorophenyl)-7-({[(3a/?,5s,6a.S)-2-
methyloctahydrocyclopenta[c]pyrrol-5-yl]methyl}oxy)-6-
(methyloxy)quinazolin-4-amine, and
7V-(4-bromo-3-chloro-2-fluorophenyl)-7-({[(3ai?,5s,6a5
}-2-methyloctahydrocyclopenta[
c]pyrrol-5-yl]methyl}oxy)-6-(methyloxy)quinazolin-4-am
ine; optionally as a pharmaceutically acceptable salt
and additionally optionally as a hydrate and
additionally optionally as a solvate thereof. In
another embodiment, the invention is directed to a
method of treating non-small cell lung cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments where one
of the treatments is one or two chemotherapeutic
agents and one of the chemotherapeutic agents is
-(3,4-dichloro-2-
fluorophenyl)-7-({[(3a/?,5r,6a5)-2-methyloctahydrocycl
openta-[c]pyrrol-5-yl]methyl}oxy)-6-
(methyloxy)quinazolin-4-amine optionally as a
pharmaceutically acceptable salt and additionally
optionally as a hydrate and additionally optionally as
a solvate thereof. [00176] In another embodiment, the
invention is directed to a method of treating small
cell lung cancer which method comprises administering
to a patient a therapeutically effectiveamount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments independently selected from surgery,
radiation, and one or two chemotherapeutic agents. In
another embodiment, the invention is directed to a
method of treating small cell lung cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is one or two chemotherapy agents
independently selected from a platin (such as
cisplatin, oxaliplatin, and carboplatin), gefitinib,
vinorelbine, docetaxel, paclitaxel, etoposide,
fosfamide, ifosfamide, cyclophosphamide,
cyclophosphamide/doxorubicin/vincristine (CAV),
doxorubicin, vincristine, gemcitabine, paclitaxel,
vinorelbine, topotecan, irinotecan, methotrexate, and
docetaxel. [00177] In another embodiment, the
invention is directed to a method of treating
papillary or anaplastic thyroid cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments independently
selected from surgery, radiation, radioactive iodine
therapy, one or two hormone therapies, and one or two
chemotherapeutic agents. In another embodiment, the
invention is directed to a method of treating
papillary or anaplastic thyroid cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is one or two chemotherapeutic agents
independently selected from thyroid hormone pills,
Doxorubucin and a platin. In another embodiment, the
invention is directed to a method of treating
papillary or anaplastic thyroid cancer which method
comprises 



administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments where one of the treatments is hormone
therapy and the hormone therapy is radioiodine
ablation. [00178] In another embodiment, the invention
is directed to a method of treating endometrial cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments
independently selected from surgery, radiation, one or
two hormone therapies, and one or two chemotherapeutic
agents. In another embodiment, the invention is
directed to a method of treating endometrial cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination withone or more treatments where one of
the treatments is one or two hormone therapies
independently selected from megestrol acetate,
Tamoxifen, and a progestin including
medroxyprogesterone acetate (Provera) and megestrol
acetate (Megace). In another embodiment, the invention
is directed to a method of treating endometrial cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments where one
of the treatments is one or two chemotherapeutic
agents independently selected from a
platinum-containing compound (including cisplatin,
oxaliplatin, and carboplatin, more for example
cisplatin), a taxane (including paclitaxel),
doxorubicin (Adriamycin), cyclophosphamide,
fluorouracil (5-FU), methotrexate, and vinblastine.
[00179] In another embodiment, the invention is
directed to a method of treating ovarian cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments
independently selected from surgery, radiation, one or
two antibodies, and one or two chemotherapeutic
agents. In another embodiment, the invention is
directed to a method of treating ovarian cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments where one
of the treatments is an antibody and the antibody is
bevacizumab. In another embodiment, the invention is
directed to a method of treating ovarian cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments where one
of the treatments is one or two chemotherapeutic
agents independently selected from a
platinum-containing compound (including cisplatin,
oxaliplatin and carboplatin), a taxane (including
paclitaxel and docetaxel), topotecan, an
anthracyclines (including doxorubicin and liposomal
doxorubicin), gemcitabine, cyclophosphamide,
vinorelbine (Navelbine), hexamethylmelamine,
ifosfamide, etoposide, bleomycin, vinblastine,
ifosfamide, vincristine, and cyclophosphamide. In
another embodiment, the invention is directed to a
method of treating ovarian cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is one or two chemotherapeutic agents
independently selected from a platin and a taxane. In
another embodiment, the invention is directed to a
method of treating ovarian cancer which
methodcomprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments where one
of the treatments is one or two chemotherapeutic
agents independently selected from cisplatin,
oxaliplatin, carboplatin, paclitaxel, and docetaxel.
[00180] In another embodiment, the invention is
directed to a method of treating glioblastoma which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments
independently selected from surgery, radiation, one or
two chemotherapeutic agents, one or two anti-seizure
agents, and one or two agents to reduce swelling. In
another embodiment, the invention is directed to a
method of treating glioblastoma which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments where one of the treatments is
radiation selected from external beam radiation,
interstitial radiotherapy, and stereotactic
radiosurgery. In another embodiment, the invention is
directed to a method of treating glioblastoma which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments where one
of the treatments is one or two chemotherapeutic
agents independently selected from carmustine (BCNU),
Erlotinib (Tarceva), bevacizumab, gefitinib (Iressa),
rapamycin, temozolomide, cisplatin, BCNU, lomustine,
procarbazine, and vincristine. In another embodiment,
the invention is directed to a method of treating
glioblastoma which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments where one of the treatments is an
anti-seizure agent and the anti-seizure agent is
diphenylhydantoin (Dilantin). In another embodiment,
the invention is directed to a method of treating
glioblastoma which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments where one of the treatments is an agents to
reduce swelling and the agent is dexamethasone
(Decadron). In another embodiment, the invention is
directed to a method of treating glioblastoma which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments where one
of the treatments is one or two chemotherapeutic
agents. In another embodiment, the invention is
directed to a method oftreating glioblastoma which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments where one
of the treatments is one or two chemotherapeutic
agents independently selected from erlotinib and
temozolomide. [00181] In another embodiment, the
invention is directed to a method of treating cervical
cancer which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments independently selected from surgery,
radiation, and one or two chemotherapeutic agents. In
another embodiment, the invention is directed to a
method of treating cervical cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is surgery selceted from cryosurgery,
laser surgery, loop electrosurgical excision,
conization, simple hysterectomy, and radical
hysterectomy and pelvic lymph node dissection. In
another embodiment, the invention is directed to a
method of treating cervical cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is radiation selected from called
external beam radiation therapy and brachytherapy. In
another embodiment, the invention is directed to a
method of treating cervical cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is one or two chemotherapeutic agents
independently selected from a platinum compound (such
as cisplatin, carboplatin, and oxaliplatin),
paclitaxel, topotecan, ifosfamide, gemcitabine,
vinorelbine, and fluorouracil. [00182] In another
embodiment, the invention is directed to a method of
treating a gastrointestinal carcinoid tumor which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments
independently selected from surgery, radiation,
immunotherapy, and one or two chemotherapeutic agents.
In another embodiment, the invention is directed to a
method of treating a gastrointestinal carcinoid tumor
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments where one
of the treatments is surgery selected from excisionand
electrofulguration. In another embodiment, the
invention is directed to a method of treating a
gastrointestinal carcinoid tumor which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is one or two chemotherapeutic agents
independently selected from cyproheptadine, SOM230,
octreotide and lanreotide. In another embodiment, the
invention is directed to a method of treating a
gastrointestinal carcinoid tumor which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is immunotherapy and the immunotherapy
is an interferon. [00183] In another embodiment, the
invention is directed to a method of treating a
gastrointestinal stromal tumor which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments independently selected from surgery,
radiation, and one or two chemotherapeutic agents. In
another embodiment, the invention is directed to a
method of treating a gastrointestinal stromal tumor
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments where one
of the treatments is one or two chemotherapeutic
agents independently selected from imatinib mesylate
(Gleevec), sunitinib (Sutent), and nilotinib (AMN107).
[00184] In another embodiment, the invention is
directed to a method of treating hepatocellular
carcinoma which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments independently selected from surgery,
radiofrequency ablation, ethanol ablation,
cryosurgery, hepatic artery embolization,
chemoembolization, radiation, and one or two
chemotherapeutic agents. In another embodiment, the
invention is directed to a method of treating
hepatocellular carcinoma which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments where one of the treatments is surgery
selected from resection and transplantation. In
another embodiment, the invention is directed to a
method of treating hepatocellular carcinoma which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments where one
of the treatments is oneor two chemotherapeutic agents
independently selected from sorafenib, 5-fluorouracil
and cisplatin. [00185] In another embodiment, the
invention is directed to a method of treating non-
Hodgkin's lymphoma which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments independently selected from radiation,
one or two chemotherapeutic agents, interferon
therapy, one or two antibodies, and bone marrow or
peripheral blood stem cell transplantation. In another
embodiment, the invention is directed to a method of
treating non-Hodgkin's lymphoma which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments where one of the treatments is one or
two chemotherapeutic agents selected from CHOP
(cyclophosphamide, doxorubicin, vincristine and
prednisone), chlorambucil, fludarabine, and etoposide.
In another embodiment, the invention is directed to a
method of treating non-Hodgkin's lymphoma which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is an antibody selected from rituximab,
ibritumomab tiuxetan, tositumomab, and alemtuzumab. In
another embodiment, the invention is directed to a
method of treating non-Hodgkin's lymphoma which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is an antibody and the anitbody is
rituximab. [00186] In another embodiment, the
invention is directed to a method of treating cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments where one
of the treatments is radiation and another treatment
is surgery. [00187] In another embodiment, the
invention is directed to a method of treating cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments where one
of the treatments is radiation and another treatment
is one or two chemotherapeutic agents.[00188] In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments where one of the treatments is surgery
and another treatment is one or two chemotherapeutic
agents. [00189] For each of the foregoing embodiments,
the Compound of Formula I is selected from any of the
following embodiments, including from the
Representative Compounds in Table 1. [00190] One
embodiment (A) of the invention is directed to a
compound of Formula I where W1,W2, W3, and W4 are -C(R
1)=; or one or two of W1, W2, W3, and W4 are
independently -N= and the remaining are -C(R1) ; where
each R1 is independently hydrogen, alkyl, haloalkyl,
nitro, alkoxy, haloalkoxy, halo, hydroxy, cyano,
amino, alkylamino, or dialkylamino; and all other
groups are as defined in the Summary of the Invention.
In another embodiment, W1, W2, W3, and W4 are -C(R1)=
and each R1 is independently hydrogen or alkyl; or one
of W1 and W4 is -N= and the other is -C(H)=. In
another embodiment, W1,W2, W3, and W4 are -C(R 1)=
where each R1 is independently hydrogen or alkyl. In
another embodiment, R1 is hydrogen. [00191] Another
embodiment (B) of the invention is a Compound of
Formula I where R50 is hydrogen, alkyl, alkenyl, halo,
haloalkyl, haloalkenyl, hydroxy, alkoxy, alkenyloxy,
haloalkoxy, nitro, amino, alkylamino, dialkylamino,
-N(R55)C(O)-Ci-C 6-alkylene- N(R55a)R55b,
alkylcarbonyl, alkenylcarbonyl, carboxy,
alkoxycarbonyl, cyano, alkylthio, -S(O)2NR55R553, or
alkylcarbonylamino; where R55 and R55b are
indepedently hydrogen, alkyl, or alkenyl and R55a is
hydrogen, alkyl, alkenyl, hydroxy, or alkoxy; and all
other groups are as defined in the Summary of the
Invention. In another embodiment, R50 is hydrogen. 



[00192] Another embodiment (C) of the invention is a
Compound of Formula I where R5 1 is hydrogen or alkyl;
and all other groups are as defined in the Summary of
the Invention. In another embodiment, R5 1 is alkyl,
In another embodiment, R5 1 is methyl. [00193] Another
embodiment (D) of the invention is a Compound of
Formula I where R52 is hydrogen or halo; and all other
groups are as defined in the Summary of the Invention.
In another embodiment R52 is hydrogen or fluoro. In
another embodiment, R52 is hydrogen. [00194] Another
embodiment (E) of the invention is a Compound of
Formula I where R53 is hydrogen, alkyl, alkenyl, halo,
haloalkyl, haloalkenyl, hydroxy, alkoxy, alkenyloxy,
haloalkoxy, nitro, amino, alkylamino, dialkylamino,
-N(R55)C(O)-C -C6-alkyleneN(R55a)R55b, alkylcarbonyl,
alkenylcarbonyl, carboxy, alkoxycarbonyl, cyano,
alkylthio, -S(O)2NR55R553, or alkylcarbonylamino;
where R55 and R55b are indepedently hydrogen, alkyl,
or alkenyl and R55a is hydrogen, alkyl, alkenyl,
hydroxy, or alkoxy; and all other groups are as
defined in the Summary of the Invention. In another
embodiment, R53 is hydrogen, alkoxy, nitro, amino, or
-N(R55)C(O)-Ci-C 6-alkylene-N(R 55a)R55b. In another
embodiment, R53 is hydrogen, methoxy, nitro, amino, or
-NHC(O)CH2N(CH3)2. In another embodiment, R53 is
hydrogen or methoxy. [00195] Another embodiment (F) of
the invention is a Compound of Formula I where R54 is
hydrogen, alkyl, alkenyl, halo, haloalkyl,
haloalkenyl, hydroxy, alkoxy, alkenyloxy, haloalkoxy,
nitro, amino, alkylamino, dialkylamino,
-N(R55)C(O)-Ci-C6-alkylene- N(R55a)R55b,
alkylcarbonyl, alkenylcarbonyl, carboxy,
alkoxycarbonyl, cyano, alkylthio, -S(O)2NR55R553, or
alkylcarbonylamino; where R55 and R55b are
indepedently hydrogen, alkyl, or alkenyl and R55a is
hydrogen, alkyl, alkenyl, hydroxy, or alkoxy; and all
other groups are as defined in the Summary of the
Invention. In another embodiment, R54 is hydrogen,
alkyl, alkoxy, or halo. In another embodiment, R54 is
hydrogen, methyl, methoxy, bromo, or chloro. In
another embodiment, R54 is hydrogen, methoxy, or
chloro. [00196] Another embodiment (G) of the
invention is directed to a compound of Formula I where
R50, R52, and R53 are hydrogen and R54 is halo or
alkoxy; R50, R52, and R54 are hydrogen and R53 is
alkoxy; or R50 and R52 are hydrogen and R53 and R54
together with the carbons to which they are attached
form a 6-membered heteroaryl; and all other groups are
as defined in the Summary of the Invention. In another
embodiment, R50, R52, and R53 are hydrogen and R54 is
chloro or methoxy; R50, R52, and R54 are hydrogen and
R53 is methoxy; or R50 and R52 are hydrogen and R53
and R54 together with the carbons to which they are
attached form pyridinyl. Even more speicfically, R50,
R52, and R53 are hydrogen and R54 is chloro or
methoxy; or R50, R52, and R54 are hydrogen and R53 is
methoxy. [00197] In another embodiment (Gl) of
embodiment G is a compound of Formula I where R5 1 is
methyl. [00198] Another embodiment (H) of the
invention is a compound of Formula I where B is phenyl
substituted with R3a and optionally further
substituted with one, two, or three R3; and all other
groups are as defined in the Summary of the Invention.
In another embodiment, B is phenyl substituted with
R3a. In another embodiment the Compound is of Formula
I(a):I(a). In another embodiment, B is phenyl
substituted with R3a as depicted in Ia and is not
further substituted with R3. [00199] Another
embodiment of the Invention (J) is directed to a
compound of Formula I where B is heteroaryl optionally
substituted with one, two, or three R3. In another
embodiment, B is thien-3-yl, pyridinyl, pyrimidinyl,
pyridazinyl, pyrazinyl, oxazolyl, isoxazolyl,
pyrrolyl, imidazolyl, pyrazolyl, or thiazolyl, each of
which is optionally substituted with one or two R3. In
another embodiment, B is thien-3-yl, pyridin-2-yl,
pyridin- 3-yl, pyridin-4-yl, oxazol-2-yl, oxazol-4-yl,
oxazol-5-yl, isoxazol-3-yl, isoxazol-4-yl,
isoxazol-5-yl, imidazol-2-yl, pyrrol-2-yl,
pyrrol-3-yl, imidazol-4-yl, imidazol-5-yl, pyrazol-3-
yl, pyrazol-4-yl, or pyrazol-5-yl, each of which is
optionally substituted with one or two R3. In another
embodiment, B is thien-3-yl, pyridin-3-yl,
pyridin-4-yl, isoxazol-4-yl, or pyrazol- 4-yl, each of
which is optionally substituted with one or two R3. In
another embodiment, B is pyridin-3-yl,
2-hydroxy-pyridin-5-yl, isoxazol-4-yl, or
pyrazol-4-yl, each of which is optionally substituted
with one or two R3. [00200] Another embodiment (K)
provides a compound of Formula I or Ia where R3a is
cyano; hydroxyamino; carboxy; alkylsulfonyl,
aminoalkyloxy; alkylaminoalkyloxy; dialkylaminoalky
loxy; -N(R7)C(O)-C i-C6-alkylene- N(R7a)(R7b);
-C(O)NR8R8 ; -NR9C(O)R9 ; -C(O)N(R 1)-C,-C 6-alkylene-
N(R1Oa)RIOb; -NR1 1C(O)NR11 R1 1 where Rlla ; -C(O)R
12 ; -NR13C(O)OR133; -C(O)N(R 14)N(R14a)(R 14b);
-S(O)2N(R 15)-C,-C 6-alkylene- N(R15a)R15b; -C(O)N(R
16)-Ci-C6-alkylene-C(O)OR 16a ; heteroaryl optionally
substituted with one or two aminoalkyl,
alkylaminoalkyl, or dialkylaminoalkyl; -N(R 17)-
C(=N(R17b)(R 17a))(NR l7cR17d) ; -N(R 18)C(O)-C,-C
6-alkylene-N(R 18b)C(O)R 18a; -C(O)N(R 19 )-
C,-C6-alkylene-C(O)R' 9a; -N(R22)C(O)-C
,-C6-alkylene-N(R 22b)-N(R22c)(R22a); -C0-C6-
alkylene-N(R 23)-C,-C 6-alkylene-N(R 23b)R23a; or
-NR24C(O)-Ci.C 6-alkylene-OR 24a; where each of the
alkylene in R3a is independently optionally further
substituted with 1, 2, 3, 4, or 5groups selected from
halo, hydroxy, amino, alkylamino, and dialkylamino;
and all other groups are as defined in the Summary of
the Invention. [00201] In another embodiment, R3a is
-NHC(O)CH2NH(CH3), -NHC(O)CH 2NH(CH2CH3), -NHC(O)CH(CH
3)NH2, -NHC(O)C(CH3)2NH2, -NHC(O)CH 2N(CH3)2,
-NHC(O)CH2N(CH3)CH2CH2N(CH3)2, -NHC (O)CH(NH2)CH2CH3,
-NHC(O)CH 2N(CH3)CH2CH2N(CH3)2, -NHC(O)CH(CH
3)NH(CH3), -NHC(O)CH2NH2, -NHC(O)H,
-NHC(O)CH2(azetidin-l-yl), -NHC(O)(pyrrolidin-2- yl),
-NHC(O)CH(NH 2)CH2OH, -NHC(0)(azetidin-4-yl),
-NHC(O)C(CH 3)2NH(CH3), -NH2, -NHC(O)CH 2NH(CH
2CH2CH3) , -NHC(O)CH2CH2NH2, -NHOH,
-NHC(0)(piperidin-3- yl), -NHC(O)CH2(4-methyl-
1,4-diazepan- 1-yl), -NHC(O)CH(NH 2)(CH2CH3),
-NHC(O)CH 2NH(CH 2CH(OH)(CH 3)), -NHC(O)CH2NHCH2CH2F,
-NHC(O)CH2NH(OCH2CH(CH3)2), -NHC(0)( 1-aminocycloprop-
1-yl), -NHC(0)CH 2NH(CH2cyclopropyl), -NHC(0)CH
2(3-(dimethylamino)-azetidin-l-yl),
-NHC(O)(piperidin-2-yl), -NHC(O)(mo f holin-4-yl),
-NHC(O)CH2(pyrrolidin- 1-yl), -NHC(O)CH(NH
2)CH2CH2CH2CH2N(CH3)2, -NHC(O)CH2N(CH3)(CH2CH3),
-NHC(O)CH2(imidazol-5-yl), -NHC(0)( 1-aminocyclopent-
1-yl), -NHC(O)CH2NH(CH2CH(CH3)2),
-NHC(O)CH2N(CH3)(CH2CH3),
-NHC(0)(7V-(imidazol-4-ylmethyl)-azetidin-3 -yl),
-NHC(0)( N-ethyl-azetidin-3 - yl),
-NHCH2N(CH3)CH2CH2N(CH3)2, -NHC(O)CH2N(CH3)(
-methyl-pyrrolidin-3- yl), -NHC(O)CH
2N(CH3)(CH2CH2N(CH3)2),
-NHC(O)CH2(3-hydroxy-pyrrolidin- 1- yl), -NHC(O)(I
-amino-cyclobut-1-yl), -NHC(O)CH2NH(CH2)3CH3,
-NHC(O)CH2(3-piperidin- 1-ylazetidin- 1yl),
-NHC(O)NH2, -NHC(OX1-hydroxycyclopropyl),
-NHC(O)CH2NHN(CH3)2, -NHC(O)NH(CH 2)2N(CH3)2,
-NHC(O)CH2OH, -NHC(O)(pyridazin-4-yl),
-NHC(0)(N-methyl-piperidin-4- yl),
-NHC(O)CH2NHCH(CH3)3,
-NHC(O)CH2(3-dimethylamino-pyrrolidin- 1yl),
-NHC(O)CH2NH(CH2)2N(CH3)2, -NHC(0)(
1-cyclopropylmethyl-azetidin-3- yl),
-NHC(O)CH2NH(CH3)3, -NHC(O)(imidazol-2-yl),
-NHC(O)(imidazol-4- yl), -NHC(O)(1, 2-oxazol-5-yl),
-NHC(O)CH 2NHCH2CF3, -NHC(O)CH 2CH2(piperidin-lyl),
-NHC(O)(3-oxo-cyclopent-l-yl),
-NHC(O)(2-hydroxy-pyridin-6-yl), -NHC(O)CH 2NH(3-
fluoro-4-hydroxyphenyl), -NHC(O)(CH 2)3N(CH3)2,
-NHC(0)( 1-(furan-2-ylmethyl)-azetidin- 3-yl),
-NHC(0)(pyrimidin-5-yl), -NHC(O)(pyrrol-2-yl),
-NHC(O)CH 2N(CH3)CH(CH3)2, -NHC(O)CH2N(CH2CH3)2,
-NHC(O)CH 2(3-methyl- 1,2-oxazol-5- yl),
-NHC(O)CH2NHCH2(3-hydroxyphenyl), -NHC(O)(
-methyl-pyrrol-2-yl), -NHC(0)(2-
amino-tetrahydropyran-2-yl), -NHC(O)CH
2(4-methylamino-piperidin- 1-yl),
-NHC(OXpiperidin-l-yl),
-NHC(O)(7V-methyl-pyrrolidin-2yl), -NHC(O)(thien-
3yl), -NHC(O)( -(cycloprorylcarbonyl)azetidin-3-yl),
-NHC(O)CH2(4-methylpiperazin- 1- yl),
-NHC(O)(N-benzylazetidin-3-yl),
-NHC(O)(2-chloro-pyridin-3- yl),
-NHC(O)CH2(pyridin-4-yl), -NHC(O)CH 2N(CH 3)(CH 2CH=CH
2) , -NHC(O)CH2NH(benzyl), -NHC(O)CH2OCH3, -NHC(0)[
1-(C(O)CH2CH3)-azetidin-3- yl], -NHC(O)(pyridin-3-yl),
-NHC(O)CH 2NHCH 2CH2OCH 3,
-NHC(OX1-[C(O)CH3]piperidin-4-yl),
-NHC(O)CH2(2-methyl-pyrrolidin- 1- yl),
-NHC(O)(furan-3-yl), -NHC(O)CH2N(CH3)2,
-NHC(O)(2-chloro-pyridin-5- yl),
-NHC(O)(2-chlorophenyl), -NHC(O)CH2(pyridin-2-yl),
-NHC(O)CH2(3-dimethylaminoazetidin- 1-yl),
-NHC(O)CH2(pyridin-3-yl), -NHC(O)CH2(2- chlorophenyl),
-NHC(O)CH2N(CH3)CH2CH2CH2N(CH3)2, -NHC(O)CH 2N(CH
2CH3)CH 2CH 20H, -NHC(O)CH2(2-benzyl-pyrrolidin-l-yl),
-NHC(0)(furan-2-yl, -NHC(O)(2-chloropyridin- 4-yl),
-NHC(O)CH2NHC(O)CH3, -NHC(O)CH2CH2CH3,
-NHC(O)(4-chlorophenyl), -NHC(0)(4-methyl-phenyl),
-NHC(O)CH2NHC(O)O(CH3)3, -NHC(O)(benzo[d] [1,3]dioxol-
5-yl), -NHC(O)CH2NHOCH2(2-methoxyphenyl),
-NHC(0)(pyridin-4-yl), -NHC(O)CH2[4-
(3,4-dichlorophenyl)-piperazin-l-yl],
-NHC(O)CH2CH2(pyridin-3- yl),
-NHC(O)(tetrahydrofuran-3-yl), -NHC(O)CH2NHCH2 -
methylphenyl), -NHC(O)CH(CH3)CH2CH3, -NHC(O)CH2(3-
fluorophenyl), -NHC(O)CH2C(CH3)2phenyl,
-NHC(O)(2-methyl-cycloprop- 1- yl),
-NHC(O)(2-methyl-4-methoxyphenyl),
-NHC(O)(2-methylpyridin-3-yl), -NHC(0)(4-
methoxyphenyl), -NHC(O)CH2(4-ethylpiperazin-l-yl),
-NHC(0)(thien-2-yl), -NHC(0)(3-
fluoro-2-methylphenyl), -NHC(0)(2-bromo-thien-3-yl),
-NHC(O)(4- fluorophenyl),
-NHC(O)CH2(3-methylpiperidin- 1-yl), -NHC(O)CH(CH3)2,
-NHC(O)(CH2)3CH3, -NHC(O)CH2OCH2CH3, -NHC(O)CH2NH(2-
fluorophenyl), -NHC(O)(3-dimethylaminophenyl),
-NHC(O)CH2(4-methylpiperidin- 1- yl),
-NHC(O)CH2NH(2-n-propylphenyl), -NHC(O)phenyl,
-NHC(O)(pyrazin2- yl),
-NHC(O)(3-fluoro-4-methoxyphenyl),
-NHC(O)C(CH3)2CH2CH3, -NHC(O)CH2O(4-fluorophenyl),
-NHC(0)( 1-methylcarbonyl-azetidin-3- yl),
-NHC(O)CH2NH(4-methylphenyl), -NHC(O)CH2NH(phenyl),
-NHC(O)CH2(4-allylpiperazin- 1-yl),
-NHC(0)(2-methylphenyl), -NHC(O)CH2CH2OCH3,
-NHC(0)(3-methylfuran- 2-yl), -NHC(O)C(CH3)3,
-NHC(O)CH2NHObenzyl, -NHC(O)CH2NH(3-chlorophenyl),
-NHC(O)cyclobutyl, -NHC(O)CH2(3-methoxyphenyl),
-NHC(0)( 1-methylcycloprop- 1-yl),
-NHC(O)(3-flurophenyl),
-NHC(0)(4-dimethylaminophenyl), -NHC(O)(3 ,4-
dichlorophenyl), -NHC(O)CH2NHCH2(2-methylthiophenyl),
-NHC(O)CH2(2-fluorophenyl),-NHC(O)CH 2N(CH2CH3)CH(CH
3)2, -NHC(O)(thiazol-4-yl), -NHC(O)CH 2N(CH3)benzyl,
-NHC(O)CH 2NHCH2(thien-2-yl), -NHC(O)CH
2NHCH2(pyridin-2-yl), -NHC(O)(3- methoxyphenyl),
-NHC(O)CH 2NHCH 2(3-chloro-4-methylphenyl),
-NHC(O)CH(CH 3)CH 2CH2CH3, -NHC(O)CH
2(4-chlorophenyl), -NHC(O)(3-fluoro-4- methylphenyl),
-NHC(O)CH 2O(2-methylphenyl), -NHC(O)CH 2(cyclohexyl),
-NHC(0)(2- phenyl-cycloprop-1-yl),
-NHC(O)(3-chlorophenyl), -NHC(O)CH 2(2-
methoxyphenyl), -NHC(O)CH 2CH2(3-methoxyphenyl),
-NHC(O)CH 2NH(2-fluoro-4-methylphenyl), -NHC(O)CH
2NHCH 2(3-fluoro-phenyl), -NHC(O)CH
2(4-methoxyphenyl), -NHC(O)benzyl,
-NHC(0)(2,4-dichlorophenyl),
-NHC(O)(3-oxo-cyclohex-lyl), -NHC(O)CH
2NH(3-fluorophenyl), -NHC(O)CH 2(3-chlorophenyl),
-NHC(O)CH 2NHCH2CH(CH 3)phenyl, -NHC(O)CH
2NHCH2(2,4-dimethylphenyl), -NHC(O)CH
2(2-methyl-piperidin- 1-yl), -NHC(O)CH 2NH(2-
methoxyphenyl), -NHC(O)CH 2(
1,2,3,4-tetrahydroisoquinolin-2- yl), -NHC(O)CH
2CH2CH=CH 2, -NHC(O)CH 2NH(2-methylphenyl), -NHC(O)CH
2(4-oxopiperidin- 1-yl), -NHC(O)(2-fluorophenyl),
-NHC(O)CH 2NHCH(CH 3)phenyl, -NHC(0)(2-
fluoro-6-methoxyphenyl), -NHC(O)CH
2NH(2-isopropylphenyl), -NHC(O)CH 2CH2(2-
methoxyphenyl), -NHC(O)CH 2CH2CH(CH3)2, -NHC(O)CH
2(2-phenyl-mo f holin-4- yl), -NHC(O)CH
2CH2(4-methoxyphenyl), -NHC(O)CH 2N(allyl)cyclopentyl,
-NHC(O)CH 2N(CH 3)CH2CH2OCH3 5 -NHC(O)CH
2CH2C(O)CyClOPrOPyI, -NHC(O)CH 2NH(3-ter
t-butylphenyl), -NHC(O)CH 2N(npropyl)(
cyclopropylmethyl), -NHC(O)CH 2(2-oxo-cyclopentyl),
-NHC(O)CH 2NH(4- chlorophenyl), -NHC(O)CH
2(4-piperidin- 1-ylpiperidin- 1-yl), -NHC(O)CH 2(4-
cyclopentylpiperazin- 1-yl), -NHC(O)CH
2(2-methylphenyl), -NHC(O)CH 2NHCH 2(3-fluoro-
6-methylphenyl), -NHC(O)CH 2C(CH 3)3, -NHC(O)CH
2NH(2-chlorophenyl), -NHC(0)(3-
fluoro-6-methylphenyl),
-NHC(O)(4-fluoro-3-methylphenyl), -NHC(O)(2,3-
dichlorophenyl), -NHC(O)CH 2Ophenyl, -NHC(O)CH
2NH(2,3-dimethylphenyl), -NHC(0)(2-
fluoro-5-methylphenyl), -NHC(O)CH 2NHOCH
2(4-methylphenyl), -NHC(O)CH 2(4- isopropylpiperazin-
1-yl), -NHC(O)CH 2(4-fluorophenyl), -NHC(O)CH 2CH(CH
3)2, -NHC(O)(2-methoxy-4-methylphenyl), -NHC(O)CH
2(4-"-propylpiperidin- 1- yl), -NHC(O)CH
2O(3-methylphenyl), -NHC(O)(tetrahydrofuran-2-yl),
-NHC(O)CH 2(3- hydroxymethylpiperidin- 1-yl), -NHC(0)(
1- r -butoxycarbonylpiperidin-2- yl), -NHC(O)CH
2N(CH3)CH2(pyridin-3-yl), -NHC(O)CH 2N(CH 2CH3)phenyl,
-NHC(O)CH 2OCH 2CH2OCH 3, -NHC(O)CH 2CH2(cyclopentyl),
-NHC(O)(2,5- dichlorophenyl), -NHC(O)CH
2(4-methylcarbonylpiperazin- 1-yl),
-NHC(O)(5-fluoro-2-methoxyphenyl),
-NHC(O)CH2N(CH2CH3)cyclohexyl,
-NHC(O)(5-methyl-l,2-oxazol-3- yl),
-NHC(O)(3-methylpyridin-3-yl),
-NHC(O)(2-methoxypyridin-3-yl), -NHC(O)(3,5-
dichlorophenyl), -NHC(O)CH2(thiazolidin3-yl),
-NHC(O)CH2(4-[C(O)H]-piperazin-lyl),
-NHC(O)CH2(2-pyridin-4-ylpiperidin- 1-yl),
-NHC(O)(2-methoxyphenyl), -NHC(O)CH2N(CH3)CH2CH(CH3)2,
-NHC(O)CH2(4-[C(O)H]-homopiperazin- 1- yl), -NHC(O)(
-phenylcycloprop- 1-yl),
-NHC(O)CH2(2,6-dimethylmorpholin-4-yl),
NHC(O)CH2(2-phenylpyrrolidin- 1-yl),
-NHC(O)CH2(morpholin-4-yl), -C(O)NHCH(CH3)CH2N(CH3)2,
-C(O)NHCH2CH2N(CH3)2, -C(O)NH(pyrrolidin-3-yl),
-C(O)NHCH2CH2(pyrrolidin- 1-yl), -C(O)NHCH2CH2NH2,
-C(O)N(CH3)CH2CH2N(CH3)2, -C(O)NHCH2(piperidin-2-yl),
-C(0)NH( 1-methylazetidin-3-yl),
-C(O)NHCH2CH2(piperidin- 1-yl),
-C(O)NHCH2CH2N(CH2CH3)2, -C(O)NH(I -methylpiperidin-3-
yl), -C(O)NH(piperidin-3-yl), -C(O)NHCH2(
I-methylpiperidin-3-yl), -C(O)NHCH 2CH2N(CH 2CH2OH) 2,
-C(0)NH(l-ethylpiperidin-3-yl), -C(O)NH2, -C(0)(3-
aminopyrrolidin- 1-yl), -C(O)(3-methylaminopyrrolidin-
1-yl), -C(O)OH, -C(O)NHCH2CH2(mof holin-4-yl),
-C(0)NHCH 2(1-ethylpyrrolidin-2-yl), -C(O)(4-amino-
3-oxo-pyrazolidin-l-yl), -C(O)NHCH3,
-C(O)(3-aminocyclobut-l-yl), -C(O)NHCH2(pyridin-
3-yl), -C(O)NHCH2CH2OH,
-C(O)NH(3-oxo-pyrazolidin-4-yl), -NHCH2CH2(imidazol-4-
yl), -C(O)(3-dimethylaminopyrrolidin-l-yl),
-C(O)NHCH2(pyridin-4-yl), -C(O)N(CH3)(Imethyl-
pyrrolidin-3-yl),
-C(O)(3-diethylaminopyrrolidin-l-yl),
-C(O)NH(pyrrol-l-yl), -C(O)NHCH2CH2CH2(pyrrolidin-
1-yl), -C(O)N(CH3)CH2CH2CN, -C(O)NHCH2CH2OCH3,
-C(O)N(CH2CH3)CH2CH2CN, -C(O)(3-aminopiperidin- 1-yl),
-C(O)NHCH2CH2CH2N(CH3);!, -C(O)NH(morpholin-4-yl),
-C(O)NHN(CH3)2, -C(O)NHCH2CH2CH2(imidazol- 1-yl),
-C(O)NHCH2CH2CH2N(CH2CH3)2, -C(O)NHCH2CH2CN,
-C(O)NHCH2CH2C(O)OCH3, -C(O)NHCH2CH2SCH3, -C(O)NHCH
2CH2SCH 2CH3, -C(O)N(CH2CH3)CH2CH2N(CH3)2,
-C(O)NHCH2CH2CH2(2- oxo-pyrrolidin- 1-yl),
-C(O)NHCH2CH2(pyridin-4-yl), -C(O)NHCH 2CH2CH2OCH
2CH3, -C(O)NHCH2CH2CH2(mof holin-4-yl), -C(O)NHCH
2CH2CH2OCH 3, -C(O)N(CH 3)CH 2CH2CH2N(CH 3) -C(O)NHCH
2CH2CH2OCH 2CH2CH3, -C(O)NHCH 2CH2C(O)OCH 2CH3,
-C(O)NHCH2CH2CH2OCH(CH3)2,
-C(O)NHC(CH3)2CH2(piperidin- 1-yl),
-C(O)N(CH3)CH2CH2CH3, -C(O)NH(piperidin- 1- yl),
-C(O)NHCH(CH 3)CH 2OCH 3, -C(0)NHC(CH
3)2CH2(morpholin-4-yl), -C(0)(2-
dimethylaminomethylpiperidin- 1-yl),
-C(O)NH(CH2)3O(CH2)3CH3,
-C(O)NHCH(CH3)(CH2)3N(CH2CH3)2,
-C(O)NHC(CH3)2C(O)(piperidin- 1-yl), -C(0)(4-
methylpiperazin- 1-yl), -C(0)(2-piperidin-
1-ylmethyl-piperidin- 1-yl),cyano, -NHCH3,
-CH(CH3)NHCH2CH2N(CH3)2, -C(O)CH3,
-S(O)2NHCH2CH2N(CH3)2, -S( O)2NH(CH2)3N(CH3)2, 5-(N,
-dimethylaminomethyl)- 1,3,4-oxadiazol-2- yl,
-NHCH2CH2N(CH3)2, -N(CH3)2, -OCH2CH2N(CH3)2, -NHC[N(CH
3)2][=N(CH3)2], -OCH 



F2, -S(O)2CH3, -OCF3, or
-NHC(O)CH2(4-dimethylaminopiperidin-l-yl). [00202] In
another embodiment (L), the compound of Formula I or
Ia is that where R3a is hydroxyamino, -N(R7)C(O)-C,-C
6-alkylene-N(R7a)(R7b), -C(O)NR8R83, -NR9C(O)R93,
-C(O)N(R 10)-C,-C 6-alkylene-N(R 10a)R10b,
-NR11C(O)NR1'3R1lb, -N(R22)C(O)-C,-C 6- alkylene-N(R
22b)-N(R22c)(R22a), -NR13C(O)OR13a, -N(R18)C(O)-C
,-C6-alkylene- N(R18b)C(O)R 18a , -NR24C(O)-C
1.C6-alkylene-OR24a, or -N(R20)C(O)-C,-C 6-alkylene-
C(O)R20a; where each of the alkylene in R3a is
independently optionally further substituted with 1,
2, 3, 4, or 5 groups selected from halo, hydroxy, and
amino; and all other groups are as defined in the
Summary of the Invention. In another embodiment, R3a
is -NHC(O)CH2NH(CH3), -NHC(O)CH(CH3)NH2, -NHC(O)C(CH
3)2NH2, -NHC(O)CH2N(C H3)2,
-NHC(O)CH2N(CH3)CH2CH2N(CH3)2, -NHC(O)CH(NH 2)CH2CH3,
-NHC(O)CH2N(C H3)CH2CH2N(CH3)2, -NHC(O)CH(CH
3)NH(CH3), -NHC(O)H, -NHC(O)CH 2(azetidin- 1- yl),
-NHC(O)(pyrrolidin-2-yl), -NHC(O)CH(NH2)CH2OH,
-NHC(0)(azetidin-4- yl), -NHC(O)C(CH 3)2NH(CH3), -NH2,
-NHC(O)CH 2NH(CH 2CH2CH3) , -NHC(O)CH2CH2NH2, -NHOH,
or -NHC(O)(piperidin-3-yl). [00203] In another
embodiment (M) the compound is of Formula I or Ia and
R3a -N(R7)C(O)-C,-C 6-alkylene-N(R 7a)(R7b) ; and R7
is hydrogen or alkyl and R7a and R7b are independently
hydrogen, alkyl, aminoalkyl, alkylaminoalkyl, or
dialkylaminoalkyl; and all other groups are as defined
in the Summary of the Invention. In another
embodiment, R3a is -NHC(O)CH2NH(CH3),
-NHC(O)CH(CH3)NH2, -NHC(O)C(CH 3)2NH2,
-NHC(O)CH2N(CH3)2, -NHC(O)CH2N(CH3)CH2CH2N(CH3)2,
-NHC(O)CH(NH 2)CH2CH3, -NHC(O)CH2N(CH3)CH2CH2N(CH3)2,
or -NHC(O)CH(CH3)NH(CH3) . [00204] Embodiment (N)
provides a compound of Formula I where each R3 is
independently halo; cyano; alkyl; alkenyl; alkoxy;
hydroxyamino; carboxy; alkylsulfonyl, aminoalkyloxy;
alkylaminoalkyloxy; dialkylaminoalkyloxy;
-N(R7)C(O)-Ci-C 6-alkylene- N(R7a)(R7b) ; -C(O)NR8R83;
-NR9C(O)R93; -C(O)N(R 10)-C,-C 6-alkylene-
N(R1Oa)RIOb; -NR11C(O)NR 113R1lb where Rlla ; -C(O)R12
; -NR13C(O)OR 138; -C(O)N(R 14)N(R 14a)(R 14b);
-S(O)2N(Rl5)-C,-C 6-alkylene-N(R 15a)R15b ; -C(O)N(R
16)-C,-C 6- alkylene-C(O)OR 16a; heteroaryl optionally
substituted with one or two aminoalkyl,
alkylaminoalkyl, or dialkylaminoalkyl; -N(R17)-C(=N(R
17b)(R 17a))(NR 17cR17d); -N(R I8)C(O)-
C,-C6-alkylene-N(R 18b)C(O)R 18a ; -C(O)N(R 19)-C,-C
6-alkylene-C(O)R 19a ; -N(R22)C(O)-C,-C 6-alkylene-N(R
22b)-N(R22c)(R22a) ; -Co-C6-alkylene-N(R 23)-C,-C
6-alkylene-N(R 23b)R23a; or -NR24C(O)-C
i.C6-alkylene-OR 24a; where each of the alkylene in R3
is independently optionally further substituted with
1, 2, 3, 4, or 5 groups selected from halo, hydroxy,
amino, alkylamino, and dialkylamino; and all other
groups are as defined in the Summary of the Invention.
[00205] In another embodiment, each R3 is
independently methyl, bromo, chloro, fluoro, -NHC(O)CH
2NH(CH 3), -NHC(O)CH 2NH(CH2CH3), -NHC(O)CH(CH 3)NH2,
-NHC(O)C(CH 3)2NH2, -NHC(O)CH 2N(CH3)2, -NHC(O)CH
2N(CH 3)CH 2CH2N(CH 3) , -NHC(O)CH(NH 2)CH2CH3,
-NHC(O)CH 2N(CH3)CH2CH2N(CH 3)2, -NHC(O)CH(CH 3)NH(CH
3), -NHC(O)CH 2NH2, -NHC(O)H, -NHC(O)CH
2(azetidin-lyl), -NHC(O)(pyrrolidin-2-yl),
-NHC(O)CH(NH 2)CH2OH, -NHC(O)(azetidin-4- yl),
-NHC(O)C(CH 3)2NH(CH 3), -NH2, -NHC(O)CH 2NH(CH
2CH2CH3) , -NHC(O)CH 2CH2NH2, -NHOH,
-NHC(0)(piperidin-3-yl), -NHC(O)CH 2(4-methyl-l,4-
diazepan- 1-yl), -NHC(O)CH(NH 2)(CH2CH3), -NHC(O)CH
2NH(CH 2CH(OH)(CH 3)), -NHC(O)CH 2NHCH 2CH2F ,
-NHC(O)CH 2NH(OCH 2CH(CH3)2), -NHC(O)(Iaminocycloprop-
1-yl), -NHC(O)CH 2NH(CH2cyclopropyl), -NHC(O)CH 2(3-
(dimethylamino)-azetidin- 1-yl),
-NHC(0)(piperidin-2-yl), -NHC(O)(morpholin-4- yl),
-NHC(O)CH 2(pyrrolidin- 1-yl), -NHC(O)CH(NH 2)CH
2CH2CH2CH2N(CH 3);:, -NHC(O)CH 2N(CH3)(CH2CH3),
-NHC(O)CH 2(imidazol-5-yl), -NHC(0)( 1-aminocyclopent-
1-yl), -NHC(O)CH 2NH(CH 2CH(CH 3)2), -NHC(O)CH
2N(CH3)(CH2CH3), -NHC(O)( N-
(imidazol-4-ylmethyl)-azetidin-3-yl),
-NHC(O)(N-ethyl-azetidin-3-yl),
-NHCH2N(CH3)CH2CH2N(CH3)2, -NHC(O)CH
2N(CH3)(N-methyl-pyrrolidin-3- yl), -NHC(O)CH
2N(CH3)(CH2CH2N(CH3)2), -NHC(O)CH
2(3-hydroxy-pyrrolidin- 1- yl), -NHC(O)(I
-amino-cyclobut-1-yl), -NHC(O)CH 2NH(CH2)3CH3,
-NHC(O)CH 2 - piperidin-1-ylazetidin-lyl), -NHC(O)NH
2, -NHC(O)(Ihydroxycyclopropyl), -NHC(O)CH 2NHN(CH
3)2, -NHC(O)NH(CH 2)2N(CH3)2, -NHC(O)CH 2 OH,
-NHC(0)(pyridazin-4-yl), -NHC(0)(N-methyl-piperidin-4-
yl), -NHC(O)CH 2NHCH(CH 3)3, -NHC(O)CH
2(3-dimethylamino-pyrrolidin- 1yl), -NHC(O)CH 2NH(CH
2)2N(CH 3)2, -NHC(0)( 1-cyclopropylmethyl-azetidin-3-
yl), -NHC(O)CH 2NH(CH3)3, -NHC(O)(imidazol-2-yl),
-NHC(O)(imidazol-4- yl), -NHC(OX l,2-oxazol-5-yl),
-NHC(O)CH 2NHCH2CF3, -NHC(O)CH 2CH2(piperidin-lyl),
-NHC(O)(3-oxo-cyclopent-l-yl),
-NHC(O)(2-hydroxy-pyridin-6-yl), -NHC(O)CH 2NH(3-
fluoro-4-hydroxyphenyl), -NHC(O)(CH 2)3N(CH3)2,
-NHC(0)( 1-(furan-2-ylmethyl)-azetidin- 3-yl),
-NHC(0)(pyrimidin-5-yl), -NHC(O)(pyrrol-2-yl),
-NHC(O)CH 2N(CH3)CH(CH 3)2,-NHC(O)CH2N(CH2CH3);!,
-NHC(O)CH2(3-methyl- 1,2-oxazol-5- yl),
-NHC(O)CH2NHCH2(3-hydroxyphenyl),
-NHC(O)(N-methyl-pyrrol-2-yl), -NHC(O)(2-
amino-tetrahydropyran-2-yl),
-NHC(O)CH2(4-methylamino-piperidin- 1- yl), -NHC(q
Xpiperidin-l-yl), -NHC(O)( -methyl-pyrrolidin-2yl),
-NHC(O)(thien- 3yl), -NHC(O)(
-(cyclopropylcarbonyl)azetidin-3-yl),
-NHC(O)CH2(4-methylpiperazin-lyl),
-NHC(O)(Lf-benzylazetidin-3-yl),
-NHC(O)(2-chloro-pyridin-3- yl),
-NHC(O)CH2(pyridin-4-yl), -NHC(O)CH 2N(CH 3)(CH 2CH=CH
2) , -NHC(O)CH2NH(benzyl), -NHC(O)CH2OCH3, -NHC(O)[I
-(C(O)CH2CH3)-azetidin-3- yl], -NHC(0)(pyridin-3-yl),
-NHC(O)CH 2NHCH 2CH2OCH 3, -NHC(0)(
1-[C(O)CH3]piperidin-4-yl),
-NHC(O)CH2(2-methyl-pyrrolidin- 1- yl),
-NHC(0)(furan-3-yl), -NHC(O)CH2N(CH3)2,
-NHC(O)(2-chloro-pyridin-5- yl),
-NHC(O)(2-chlorophenyl), -NHC(O)CH2(pyridin-2-yl),
-NHC(O)CH2(3-dimethylaminoazetidin- 1-yl),
-NHC(O)CH2(pyridin-3-yl), -NHC(O)CH2(2- chlorophenyl),
-NHC(O)CH2N(CH3)CH2CH2CH2N(CH3)2, -NHC(O)CH 2N(CH
2CH3)CH 2CH2OH, -NHC(O)CH2(2-benzyl-pyrrolidin- 1-
yl), -NHC(0)(furan-2-yl,
-NHC(O)(2-chloro-pyridin-4-yl), -NHC(O)CH2NHC(O)CH3,
-NHC(O)CH2CH2CH3, -NHC(0)(4-chlorophenyl),
-NHC(0)(4-methylphenyl), -NHC(O)CH2NHC(O)O(CH3)3,
-NHC(O)(benzo[d][l,3]dioxol-5- yl),
-NHC(O)CH2NHOCH2(2-methoxyphenyl),
-NHC(0)(pyridin-4-yl), -NHC(O)CH2[4-
(3,4-dichlorophenyl)-piperazin- 1-yl] ,
-NHC(O)CH2CH2(pyridin-3 -yl),
-NHC(O)(tetrahydrofuran-3-yl),
-NHC(O)CH2NHCH2(2-methylphenyl), -NHC(O)CH(CH3)CH2CH3,
-NHC(O)CH2(3-fluorophenyl), -NHC(O)CH2C(CH3)2phenyl,
-NHC(O)(2-methyl-cycloprop- 1-yl),
-NHC(O)(2-methyl-4-methoxyphenyl), -NHC(0)(2-
methylpyridin-3-yl), -NHC(O)(4-methoxyphenyl),
-NHC(O)CH2(4-ethylpiperazin- 1- yl),
-NHC(0)(thien-2-yl), -NHC(O)(3-fluoro-2-methylphenyl),
-NHC(O)(2-bromo-thien-3- yl), -NHC(O)(4-fluorophenyl),
-NHC(O)CH2(3-methylpiperidin- 1-yl), -NHC(O)CH(CH3)2,
-NHC(O)(CH2)3CH3, -NHC(O)CH2OCH2CH3, -NHC(0)CH 2NH(
2-fluorophenyl), -NHC(O)(3-dimethylaminophenyl),
-NHC(O)CH2(4-methylpiperidin- 1- yl),
-NHC(O)CH2NH(2-"-propylphenyl), -NHC(O)phenyl,
-NHC(0)(pyrazin2- yl),
-NHC(O)(3-fluoro-4-methoxyphenyl),
-NHC(O)C(CH3)2CH2CH3, -NHC(O)CH2O(4-fluorophenyl),
-NHC(0)( 1-methylcarbonyl-azetidin-3- yl),
-NHC(O)CH2NH(4-methylphenyl), -NHC(O)CH2NH(phenyl),
-NHC(O)CH2(4-allylpiperazin- 1-yl),
-NHC(0)(2-methylphenyl), -NHC(O)CH2CH2OCH3,
-NHC(0)(3-methylfuran- 2-yl), -NHC(O)C(CH3)3,
-NHC(O)CH2NHObenzyl,
-NHC(O)CH2NH(3-chlorophenyl),-NHC(O)cyclobutyl,
-NHC(O)CH 2(3-methoxyphenyl), -NHC(O)(
1-methylcycloprop- 1- yl), -NHC(O)(3-flurophenyl),
-NHC(O)(4-dimethylaminophenyl), -NHC(O)(3,4-
dichlorophenyl), -NHC(O)CH 2NHCH
2(2-methylthiophenyl), -NHC(O)CH 2(2- fluorophenyl),
-NHC(O)CH 2N(CH 2CH3)CH(CH 3)2, -NHC(O)(thiazol-4-
yl), -NHC(O)CH 2N(CH 3)benzyl, -NHC(O)CH
2NHCH2(thien-2-yl), -NHC(O)CH 2NHCH2(pyridin-2-yl),
-NHC(O)(3-methoxyphenyl), -NHC(O)CH 2NHCH 2(3-
chloro-4-methylphenyl), -NHC(O)CH(CH 3)CH 2CH2CH3,
-NHC(O)CH 2(4-chlorophenyl),
-NHC(O)(3-fluoro-4-methylphenyl), -NHC(O)CH
2O(2-methylphenyl), -NHC(O)CH 2(cyclohexyl),
-NHC(O)(2-phenyl-cycloprop- 1-yl), -NHC(0)(3-
chlorophenyl), -NHC(O)CH 2(2-methoxyphenyl), -NHC(O)CH
2CH2(3- methoxyphenyl), -NHC(O)CH
2NH(2-fluoro-4-methyl-phenyl), -NHC(O)CH 2NHCH 2(3-
fluoro-phenyl), -NHC(O)CH 2(4-methoxy-phenyl),
-NHC(O)benzyl, -NHC(O)(2,4- dichlorophenyl),
-NHC(O)(3-oxo-cyclohex-l-yl), -NHC(O)CH 2NH(3-
fluorophenyl), -NHC(O)CH 2(3-chlorophenyl), -NHC(O)CH
2NHCH 2CH(CH 3)phenyl, -NHC(O)CH
2NHCH2(2,4-dimethylphenyl), -NHC(O)CH
2(2-methyl-piperidin- 1- yl), -NHC(O)CH
2NH(2-methoxyphenyl), -NHC(0)CH
2(1,2,3,4-tetrahydroisoquinolin-2- yl), -NHC(O)CH
2CH2CH=CH 2, -NHC(O)CH 2NH(2-methylphenyl), -NHC(O)CH
2(4-oxopiperidin- 1-yl), -NHC(O)(2-fluorophenyl),
-NHC(O)CH 2NHCH(CH 3)phenyl, -NHC(0)(2-
fluoro-6-methoxyphenyl), -NHC(O)CH
2NH(2-isopropylphenyl), -NHC(O)CH 2CH2(2-
methoxyphenyl), -NHC(O)CH 2CH2CH(CH3)2, -NHC(O)CH
2(2-phenyl-mo f holin-4- yl), -NHC(O)CH
2CH2(4-methoxyphenyl), -NHC(O)CH 2N(allyl)cyclopentyl,
-NHC(O)CH 2N(CH3)CH2CH2OCH3 -NHC(O)CH
2CH2C(O)CyClOPrOPyI, -NHC(O)CH 2NH(3- r -butylphenyl),
-NHC(O)CH 2N("-propyl)(cyclopropylmethyl), -NHC(O)CH
2(2-oxo-cyclopentyl), -NHC(O)CH 2NH(4-chlorophenyl),
-NHC(O)CH 2(4- piperidin- 1-ylpiperidin- 1-yl),
-NHC(O)CH 2(4-cyclopentylpiperazin- 1-yl), -NHC(O)CH
2(2- methylphenyl), -NHC(O)CH 2NHCH
2(3-fluoro-6-methylphenyl), -NHC(O)CH 2C(CH3)3,
-NHC(O)CH 2NH(2-chlorophenyl),
-NHC(O)(3-fluoro-6-methylphenyl), -NHC(O)(4-fluoro-
3-methylphenyl), -NHC(O)(2,3-dichlorophenyl),
-NHC(O)CH 2Ophenyl, -NHC(O)CH 2NH(2,3-dimethylphenyl),
-NHC(O)(2-fluoro- 5-methylphenyl), -NHC(O)CH 2NHOCH
2(4-methylphenyl), -NHC(O)CH 2(4- isopropylpiperazin-
1-yl), -NHC(O)CH 2(4-fluorophenyl), -NHC(O)CH
2CH(CH3)2, -NHC(O)(2-methoxy-4-methylphenyl),
-NHC(O)CH 2(4-"-propylpiperidin- 1- yl), -NHC(O)CH
2O(3-methylphenyl), -NHC(O)(tetrahydrofuran-2-yl),
-NHC(O)CH 2(3- hydroxymethylpiperidin- 1-yl), -NHC(0)(
1-/er -butoxycarbonylpiperidin-2-yl),
-NHC(O)CH2N(CH3)CH2(pyridin-3-yl),
-NHC(O)CH2N(CH2CH3)phenyl, -NHC(O)CH 2OCH 2CH2OCH 3,
-NHC(O)CH 2CH2(cyclopentyl), -NHC(O)(2,5-
dichlorophenyl), -NHC(O)CH2(4-methylcarbonylpiperazin-
1-yl), -NHC(O)(5-fluoro-2- methoxyphenyl),
-NHC(O)CH2N(CH2CH3)cyclohexyl, -NHC(0)(5 -methyl-
1,2-oxazol-3- yl), -NHC(O)(3-methylpyridin-3-yl),
-NHC(O)(2-methoxypyridin-3-yl), -NHC(O)(3,5-
dichlorophenyl), -NHC(O)CH2(thiazolidin3-yl),
-NHC(O)CH2(4-[C(O)H]-piperazin-lyl),
-NHC(O)CH2(2-pyridin-4-ylpiperidin- 1-yl),
-NHC(0)(2-methoxyphenyl), -NHC(O)CH2N(CH3)CH2CH(CH3)2,
-NHC(O)CH2(4-[C(O)H]-homopiperazin- 1- yl), -NHC(0)(
-phenylcycloprop- 1-yl),
-NHC(O)CH2(2,6-dimethylmorpholin-4-yl),
NHC(O)CH2(2-phenylpyrrolidin- 1-yl),
-NHC(O)CH2(morpholin-4- yl), -C(O)NHCH(CH3)CH2N(CH3)2,
-C(O)NHCH2CH2N(CH3)2, -C(O)NH(pyrrolidin-3- yl),
-C(O)NHCH2CH2(pyrrolidin-l-yl), -C(O)NHCH2CH2NH2,
-C(O)N(CH3)CH2CH2N(CH3)2, -C(O)NHCH2(piperidin-2-yl),
-C(0)NH( 1-methylazetidin-3- yl),
-C(O)NHCH2CH2(piperidin-l-yl),
-C(O)NHCH2CH2N(CH2CH3)2, -C(O)NH(Imethylpiperidin-
3-yl), -C(0)NH(piperidin-3-yl), -C(O)NHCH2(
I-methylpiperidin-3- yl), -C(O)NHCH 2CH2N(CH 2CH2OH)
2, -C(O)NH(I -ethylpiperidin-3-yl), -C(O)NH2, -C(0)(3-
aminopyrrolidin- 1-yl), -C(O)(3-methylaminopyrrolidin-
1-yl), -C(O)OH, -C(O)NHCH2CH2(morpholin-4-yl),
-C(O)NHCH2(1-ethylpyrrolidin-2-yl), -C(O)(4-amino-
3-oxo-pyrazolidin-l-yl), -C(O)NHCH3,
-C(O)(3-aminocyclobut-l-yl), -C(O)NHCH 2(pyridin-
3-yl), -C(O)NHCH2CH2OH,
-C(O)NH(3-oxo-pyrazolidin-4-yl), -NHCH2CH2(imidazol-4-
yl), -C(O)(3-dimethylaminopyrrolidin-l-yl),
-C(O)NHCH2(pyridin-4-yl), -C(O)N(CH 3)(Imethyl-
pyrrolidin-3-yl),
-C(0)(3-diethylaminopyrrolidin-l-yl),
-C(O)NH(pyrrol-lyl),
-C(O)NHCH2CH2CH2(pyrrolidin-l-yl),
-C(O)N(CH3)CH2CH2CN, -C(O)NHCH2CH2OCH3,
-C(O)N(CH2CH3)CH2CH2CN, -C(O)(3-aminopiperidin- 1-
yl), -C(O)NHCH2CH2CH2N(CH3);!,
-C(O)NH(morpholin-4-yl), -C(O)NHN(CH 3)2,
-C(O)NHCH2CH2CH2(imidazol- 1-yl),
-C(O)NHCH2CH2CH2N(CH2CH3)2, -C(O)NHCH2CH2CN, -C(O)NHCH
2CH2C(O)OCH3, -C(O)NHCH2CH2SCH3, -C(O)NHCH2CH2SCH2CH3,
-C(O)N(CH2CH3)CH2CH2N(CH3)2, -C(O)NHCH 2CH2CH2(2-
oxo-pyrrolidin- 1-yl), -C(O)NHCH2CH2(pyridin-4-yl),
-C(O)NHCH 2CH2CH2OCH 2CH3, -C(O)NHCH2CH2CH2(mof
holin-4-yl), -C(O)NHCH 2CH2CH2OCH 3,
-C(O)N(CH3)CH2CH2CH2N(CH3)2, -C(O)NHCH 2CH2CH2OCH
2CH2CH3, -C(O)NHCH 2CH2C(O)OCH 2CH3,
-C(O)NHCH2CH2CH2OCH(CH3)2,
-C(O)NHC(CH3)2CH2(piperidin- 1-yl),
-C(O)N(CH3)CH2CH2CH3, -C(O)NH(piperidin- 1- yl),
-C(O)NHCH(CH 3)CH2OCH3,
-C(O)NHC(CH3)2CH2(morpholin-4-yl),
-C(0)(2-dimethylaminomethylpiperidin- 1-yl),
-C(O)NH(CH2)3O(CH2)3CH3,
-C(O)NHCH(CH3)(CH2)3N(CH2CH3)2,
-C(O)NHC(CH3)2C(O)(piperidin- 1-yl), -C(O)(4-
methylpiperazin- 1-yl), -C(0)(2-piperidin-
1-ylmethyl-piperidin- 1-yl), cyano, -NHCH3,
-CH(CH3)NHCH2CH2N(CH3)2, -C(O)CH3,
-S(O)2NHCH2CH2N(CH3)2, -S( O)2NH(CH2)3N(CH3)2, 5-(M
-dimethylaminomethyl)-l,3,4-oxadiazol-2- yl,
-NHCH2CH2N(CH3)2, -N(CH3)2, -OCH2CH2N(CH3)2, -NHC[N(CH
3)2][=N(CH3)2], -OCH F2, -CF3, -S(O)2CH3, -OCF3,
-NHC(O)CH2(4-dimethylaminopiperidin-l-yl), or methoxy.
[00206] In another embodiment (P), the Compound of
Formula I is that where each R3 is independently halo,
alkyl, hydroxyamino, -N(R7)C(O)-Ci-C 6-alkylene-
N(R7a)(R7b), -C(O)NR8R83 , -NR9C(O)R93, -C(O)N(R
IO)-C, -C6-alkylene- N(R1Oa)R1Ob-NR' 1C(O)NR 1'3R1lb,
-N(R22)C(O)-C,-C 6-alkylene-N(R 22b)- N(R22c)(R22a),
-NR13C(O)OR 133, -N(R 18)C(O)-C,-C 6-alkylene-N(R
18b)C(O)R 18a , -NR24C(O)- Ci.C6-alkylene-OR 24a, or
-N(R20)C(O)-C,-C 6-alkylene-C(O)R 20a; where each of
the alkylene in R3 is independently optionally further
substituted with 1, 2, 3, 4, or 5 groups selected from
halo, hydroxy, and amino; and all other groups are as
defined in the Summary of the Invention. In another
embodiment, each R3 is independently methyl, chloro,
-NHC(O)CH2NH(CH3), -NHC(O)CH(CH3)NH2, -NHC(O)C(CH
3)2NH2, -NHC(O)CH2N(CH3)2,
-NHC(O)CH2N(CH3)CH2CH2N(CH3)2, -NHC(O)CH(NH 2)CH2CH3,
-NHC(O)CH2N(CH3)CH2CH2N(CH3)2, -NHC(O)CH(CH3)NH(CH3),
-NHC(O)H, -NHC(O)CH2(azetidin- 1-y1),
-NHC(O)(pyrrolidin-2-yl), -NHC(O)CH(NH 2)CH2OH,
-NHC(0)(azetidin-4-yl), -NHC(O)C(CH3)2NH(CH3), -NH2,
-NHC(O)CH 2NH(CH 2CH2CH3), -NHC(O)CH2CH2NH2, -NHOH, or
-NHC(0)(piperidin-3-yl). [00207] In another embodiment
(Q), the Compound of Formula I is that where R3 is
alkyl or -N(R7)C(O)-Ci-C 6-alkylene-N(R 7a)(R7b); and
R7 is hydrogen or alkyl and R7a and R7b are
independently hydrogen, alkyl, aminoalkyl,
alkylaminoalkyl, or dialkylaminoalkyl; and all other
groups are as defined in the Summary of the Invention.
In another embodiment, each R3 is independently
methyl, -NHC(O)CH2NH(CH3), -NHC(O)CH(CH3)NH2,
-NHC(O)C(CH 3)2NH2, -NHC(O)- CH2N(CH )2, -NHC(O)CH
2N(CH 3)CH 2CH2N(CH-O2, -NHC(O)CH(NH 2)CH2CH3, -NHC(O)
CH2N(CH3)CH2CH2N(CH3)2, or -NHC(O)CH(CH3)NH(CH3) .
[00208] In another embodiment (R), the Compound of
Formula I is that where B is phenyl, R3 is not present
or R3 is halo, alkyl, or alkoxy; R3a is -C(O)NR8R83,
-NR9C(O)R93, -N(R7)C(O)-C,-C 6-alkylene-N(R 7a)(R7b),
or -C(O)N(R l0)-C,- C6-alkylene-N(R 10a)R10b where
each of the alkylene in R3a is independently
optionally furthersubstituted with 1, 2, 3, 4, or 5
groups selected from halo, hydroxy, and amino; and all
other groups are as defined in the Summary of the
Invention. [00209) In another embodiment (Rl) of
embodiment R, the compound is that where R50, R52, and
R53 are hydrogen and R54 is halo or alkoxy; R50, R52,
and R54 are hydrogen and R53 is 



alkoxy; or R50 and R52 are hydrogen and R53 and R54
together with the carbons to which they are attached
form a 6-membered heteroaryl; and all other groups are
as defined in the Summary of the Invention. In another
embodiment, R50, R52, and R53 are hydrogen and R54 is
halo or alkoxy; or R50, R52, and R54 are hydrogen and
R53 is alkoxy. [00210] In another embodiment of (R2)
of embodiment R, the compound is that where R5 1 is
methyl. [00211] In another embodiment (S), the
compound of Formula Ia: I(a) is that where R3 is not
present or R3 is alkyl and R3a is -N(R7)C(O)-Ci-C
6-alkylene- N(R7a)(R7b), -C(O)NR8R83 , -NR9C(O)R9 , or
-C(O)N(R 10)-C,-C 6-alkylene-N(R 10a)R10b ; where each
of the alkylene in R3a is independently optionally
further substituted with 1, 2, 3, 4, or 5 groups
selected from halo, hydroxy, and amino; and all other
groups are as defined in the Summary of the Invention.
In another embodiment, R3 is is not present or is
methyl. In another embodiment, R3 is is not present.
[00212] In another embodiment (Sl) of embodiment S is
that where R7 is hydrogen or alkyl and R7a, and R7b
are independently hydrogen, alkyl, hydroxyalkyl,
aminoalkyl, alkylaminoalkyl, or dialkylaminoalkyl; R8
is hydrogen or alkyl and R8a is heterocycloalkyl or
heterocycloalkylalkyl; R9 is hydrogen or alkyl and R9a
is hydrogen, heterocycloalkyl, or
heterocycloalkylalkyl; and R10 , RIOa, and RIOb are
independently hydrogen, alkyl, hydroxyalkyl,
aminoalkyl, alkylaminoalkyl, or dialkylaminoalkyl.
[00213] In another embodiment (S2) of embodiment S is
that where R50, R52, and R53 are hydrogen and R54 is
halo or alkoxy; or R50, R52, and R54 are hydrogen and
R53 is alkoxy; or R50 and R52 are hydrogen and R53 and
R54 together with the carbons to which they
areattached form a 6-membered heteroaryl. In another
embodiment, R50, R52, and R53 are hydrogen and R54 is
halo or alkoxy; or R50, R52, and R54 are hydrogen and
R53 is alkoxy. [00214] In another embodiment of (S3)
of embodiment S, the compound is that where R5 1 is
methyl. [00215] In another embodiment (T), the
Compound of Formula I is that where B is heteroaryl,
one R3 is halo, alkyl, or alkoxy and a second R3 is
-C(O)NR8R83, -NR9C(O)R93, -N(R7)C(O)-C,-C
6-alkylene-N(R 7a)(R7b), or -C(O)N(R 10)-C,-
C6-alkylene-N(R 10a)Rl0b where each of the alkylene in
R3 is independently optionally further substituted
with 1, 2, 3, 4, or 5 groups selected from halo,
hydroxy, and amino; and all other groups are as
defined in the Summary of the Invention. [00216] In
another embodiment (Tl) of embodiment T, the compound
is that where R7 is hydrogen or alkyl and R7a, and R7b
are independently hydrogen, alkyl, hydroxyalkyl,
aminoalkyl, alkylaminoalkyl, or dialkylaminoalkyl; R8
is hydrogen or alkyl and R8a is heterocycloalkyl or
heterocycloalkylalkyl; R9 is hydrogen or alkyl and R9a
is hydrogen, heterocycloalkyl, or
heterocycloalkylalkyl; R10, RIOa, and R1Ob are
independently hydrogen, alkyl, hydroxyalkyl,
aminoalkyl, alkylaminoalkyl, or dialkylaminoalkyl.
[00217] In another embodiment U, the compound of
Formula I is that where B is ; each R3 (when R3 is
present) is independently halo, alkyl, alkoxy,
aminoalkyloxy, alkylaminoalkyloxy,
dialkylaminoalkyloxy, alkylamino, dialkylamino,
-C(O)NR8R8a, -NR9C(O)R9 , -N(R7)C(O)-
C,-C6-alkylene-N(R 7a)(R7b), or -C(O)N(R 10)-C,-C
6-alkylene-N(R 10a)R10b; and all other groups are as
defined in the Summary of the Invention. [00218] In
another embodiment (Ul) of embodiment U, the compound
of Formula I is that where R50, R52, and R53 are
hydrogen and R54 is halo or alkoxy; R50, R52, and R54
are hydrogen and R53 is alkoxy; or R50 and R52 are
hydrogen and R53 and R54 together with the carbons to
which they are attached form a 6-membered heteroaryl;
and all other groups are as defined in the Summary of
the Invention. In another embodiment, R50, R52, and
R53 are hydrogen and R54 is halo or alkoxy; or R50,
R52, and R54 are hydrogen and R53 is alkoxy. [00219]
In another embodiment (U2) of embodiment Ul, the
compound of Formula I is that where R5 1 is
methyl.[00220] In another embodiment (U3) of
embodiment U, the Compound of Formula I is that where
R7 is hydrogen or alkyl and R7a, and R7b are
independently hydrogen, alkyl, hydroxyalkyl,
aminoalkyl, alkylaminoalkyl, or dialkylaminoalkyl; R8
is hydrogen or alkyl and R8a is heterocycloalkyl or
heterocycloalkylalkyl; R9 is hydrogen or alkyl and R a
is hydrogen, heterocycloalkyl, or
heterocycloalkylalkyl; R10 , RIOa, and R1Ob are
independently hydrogen, alkyl, hydroxyalkyl,
aminoalkyl, alkylaminoalkyl, or dialkylaminoalkyl
[00221] In another embodiment of the Invention (V) the
Compound of Formula I is that whereW1,W2, W3, and W4
are -C(H)=; or W2 and W3 are -C(H)= and one of W1 and
W4 is -N= and the other is -C(H)=; R50 is hydrogen; R5
1 is hydrogen or alkyl; R is hydrogen; R53 is
hydrogen, alkoxy, nitro, amino, or -N(R55)C(O)-C,-C
6-alkylene-N(R 55a)R55b; and R54 is hydrogen, alkyl,
alkoxy, or halo; or R53 and R54 together with the
carbons to which they are attached form a 6-membered
heteroaryl; B is phenyl substituted with R3a and
optionally further substituted with one R3; or B is
heteroaryl optionally substituted with one or two R3;
R3a is cyano; hydroxyamino; carboxy; alkylsulfonyl,
aminoalkyloxy; alkylaminoalkyloxy;
dialkylaminoalkyloxy ; -N(R7)C(O)-C i-C6-alkylene-
N(R7a)(R7b); -C(O)NR8R8 ; -NR9C(O)R9a; -C(O)N(R 1)-Ci
-C6-alkylene- N(R1Oa)R1Ob; -NR1 1C(O)NR 11 R1lb where
Rlla ; -C(O)R 12 ; -NR13C(O)OR 133; -C(O)N(R
14)N(R14a)(R 14b) ; -S(O)2N(R 15)-C,-C 6-alkylene-N(R
15a)R15b; -C(O)N(R 16)-Ci-C 6-alkylene-C(O)OR 16a ;
heteroaryl optionally substituted with one or two
aminoalkyl, alkylaminoalkyl, or dialkylaminoalkyl;
-N(R17)- C(=N(R' 7b)(R' 7a))(NR' 7cR' 7d); -N(R
18)C(O)-C ,-C6-alkylene- N(R18b)C(O)R' 8a; -C(O)N(R
19)-C ,-C6-alkylene-C(O)R' 9a; -N(R22)C(O)-C
,-C6-alkylene- N(R22b)-N(R22c)(R22a);
-C0-C6-alkylene-N(R 23)-C ,.C6-alkylene-N(R 23b)R23a;
or -NR24C(O)-C i.C6-alkylene-OR 24a; where each of the
alkylene in R3a is independently optionally further
substituted with 1, 2, 3, 4, or 5 groups selected from
halo, hydroxy, and amino; each R3 (when R3 is present)
is independently halo; cyano; alkyl; alkenyl; alkoxy;
hydroxyamino; carboxy; alkylsulfonyl, aminoalkyloxy;
alkylaminoalkyloxy; dialkylaminoalkyloxy; -N(R7)C(O)-C
i-C6-alkylene- N(R7a)(R7b); -C(O)NR8R83; -NR9C(O)R93;
-C(O)N(R 10)-C,-C 6-alkyleneN(R1Oa)RIOb; -NR11C(O)NR11
R1lb where Rl la; -C(O)R 12 ; -NR13C(O)OR l3a;
-C(O)N(R 14)N(RI4a)(R14b);
-S(O)2N(R15)-C,-C6-alkylene-N(R 15a)R15b; -C(O)N(R
16)-C i-C6-alkylene-C(O)OR l6a; heteroaryl optionally
substituted with one or two aminoalkyl,
alkylaminoalkyl, or dialkylaminoalkyl; -N(R17)- C(=N(R
17b)(R17a))(NR 17cR17d); -N(R18)C(O)-Ci-C6-alkylene-
N(R18b)C(O)R' 8a; -C(O)N(R '9)-C ,-C6-alkylene-C(O)R'
9a; -N(R22)C(O)-C ,-C6-alkylene- N(R22b)-N(R22c)(R22a)
; -C0-C6-alkylene-N(R23)-C,.C6-alkylene-N(R 23b)R23a;
or -NR24C(O)-C i.C6-alkylene-OR24a; where each of the
alkylene in R3 is independently optionally further
substituted with 1, 2, 3, 4, or 5 groups selected from
halo, hydroxy, and amino; provided that when R50 and
R52 are hydrogen, R5 1 is hydrogen or methyl, R53 is
hydrogen or methoxy, and R54 is hydrogen or methoxy,
then B is not 2,3-dihydro-l,4-benzodioxinyl,
thien-2-yl, or thien-2-yl substituted with one R3
where R3 is halo. [00222] Another embodiment (W) of
the invention is a Compound of Formula I where R5 ,
R53, and R54 are independently hydrogen, alkyl,
alkenyl, halo, haloalkyl, haloalkenyl, hydroxy,
alkoxy, alkenyloxy, haloalkoxy, nitro, amino,
alkylamino, dialkylamino, -N(R55)C(O)-C,-C
6-alkylene-N(R55a)R55b, alkylcarbonyl,
alkenylcarbonyl, carboxy, alkoxycarbonyl, cyano,
alkylthio, -S(O)2NR55R55a, or alkylcarbonylamino and
where R55 and R55b are indepedently hydrogen, alkyl,
or alkenyl and R55a is hydrogen, alkyl, alkenyl,
hydroxy, or alkoxy; or R53 and R54 together with the
carbons to which they are attached form a 5- or
6-membered heteroaryl or 5- or 6-membered
heterocycloalkyl. [00223] Another embodiment (X) of
the invention is a Compound of Formula I where R53 and
R54 together with the carbons to which they are
attached form a 5- or 6-membered heteroaryl or 5- or
6-membered heterocycloalkyl. Representative Compounds
[00224] Representative compounds of Formula I and/or
II are depicted below. The examples are merely
illustrative and do not limit the scope of the
invention in any way. Compounds of the invention are
named according to systematic application of the
nomenclature rules agreed upon by the International
Union of Pure and Applied Chemistry (IUPAC),
International Union of Biochemistry and Molecular
Biology (IUBMB), and the Chemical Abstracts Service
(CAS). Names in Table 1 were generated using ACD/Labs
naming software 8.00 release, product version 8.08
with the exception of Compound 374 which was named
using ChemDraw v. 9.0. 1.Table 1 Representative
PI3K-alpha Inhibitors [00225] The Compounds in Table 1
can be prepared as pharmaceutically acceptable salts,
solvates, hydrates, and/or isomers thereof. All such
salt, solvate, hydrate, and isomer combinations of the
Compounds in Table 1 can be used to practice the
invention. In particular, the invention can be
practiced with one or two pharmaceutically acceptable
salts of a Compound of Table 1 which salt(s) are
formed with one or two acids independently selected
from hydrochloric acid, hydrobromic acid, sulfuric
acid, nitric acid, phosphoric acid, acetic acid,
trifluoroacetic acid, propionic acid, hexanoic acid,
cyclopentanepropionic acid, glycolic acid, pyruvic
acid, lactic acid, oxalic acid, maleic acid, malonic
acid, succinic acid, fumaric acid, tartaric acid,
citric acid, benzoic acid, cinnamic acid, 3-(4-
hydroxybenzoyl)benzoic acid, mandelic acid,
methanesulfonic acid, ethanesulfonic acid,
1,2-ethanedisulfonic acid, 2-hydroxyethanesulfonic
acid, benzenesulfonic acid, 4-chlorobenzenesulfonic
acid, 2-naphthalenesulfonic acid, 4-toluenesulfonic
acid, camphorsulfonic acid, glucoheptonic acid,
4,4'-methylenebis-(3-hydroxy-2-ene-l-carboxylic acid),
3-phenylpropionic acid, trimethylacetic acid, tertiary
butylacetic acid, lauryl sulfuric acid, gluconic acid,
glutamic acid, hydroxynaphthoic acid, salicylic acid,
stearic acid, muconic acid, p-toluenesulfonic acid,
and salicylic acid. In particular, the invention can
be practiced with one or two pharmaceutically
acceptable salts of a Compound of Table 1 which
salt(s) are formed with one or two bases independently
selected from sodium, potassium, lithium, ammonium,
calcium, magnesium, iron, zinc, copper, manganese,
aluminum, isopropylamine, trimethylamine,
diethylamine, triethylamine, tripropylamine,
ethanolamine, 2-dimethylaminoethanol,
2-diethylaminoethanol, dicyclohexylamine, lysine,
arginine, histidine, caffeine, procaine, hydrabamine,
choline, betaine, ethylenediamine, glucosamine,
methylglucamine, theobromine, purines, piperazine,
piperidine, N-ethylpiperidine, tromethamine, and
-methylglucamine. Any individual compound (and any
optional salt, optional solvate, and optional hydrate
thereof) in Table 1 can be used in combination with
any of the above embodiments.METHODS OF TREATING
CANCER USING PYRIDOPYRIMIDINONE INHIBITORS OF PI3K
ALPHA Cross-Reference to Related Applications [0001]
The Applicants claim priority under 35 U.S.C. 119(e)
to copending Provisional Application No. 60/922,899
filed on April 10, 2007, the disclosure of which is
incorporated herein by reference in its entirety.
FIELD OF THE INVENTION [0002] This invention relates
to methods of treating cancer with a compound that
inhibits lipid kinase enzymatic activity and the
resultant modulation of cellular activities (such as
proliferation, differentiation, programmed cell death,
migration, chemoinvasion and metabolism) in
combination with anticancer agents. BACKGROUND OF THE
INVENTION [0003] Improvements in the specificity of
agents used to treat various disease states such as
cancer, metabolic, and inflammatory diseases is of
considerable interest because of the therapeutic
benefits which would be realized if the side effects
associated with the administration of these agents
could be reduced. Traditionally, dramatic improvements
in the treatment of cancer are associated with
identification of therapeutic agents acting through
novel mechanisms. [0004] Phosphatidylinositol 3-kinase
(PI3K or PIK3CA) is composed of an 85 kDa regulatory
subunit and a 110 kDa catalytic subunit. The protein
encoded by this gene represents the catalytic subunit,
which uses ATP to phosphorylate Ptdlns, PtdIns4P and
PtdIns(4,5)P2. PTEN, a tumor suppressor which inhibits
cell growth through multiple mechanisms, can
dephosphorylate PIP3, the major product of PIK3CA.
PIP3, in turn, is required for translocation of
protein kinase B (AKTl, PKB) to the cell membrane,
where it is phosphorylated and activated by upstream
kinases. The effect of PTEN on cell death is mediated
through the PIK3CA/AKT1 pathway. [0005] PI3Ka has been
implicated in the control of cytoskeletal
reorganization, apoptosis, vesicular trafficking,
proliferation and differentiation processes. Increased
copy number and expression of PIK3CA or activating
mutations in the p i 10a catalytic subunit of PIK3CA
are associated with a number of malignancies such as
ovarian cancer (Campbell et al., Cancer Res 2004, 64,
7678-7681 ; Levine et al., CHn Cancer Res 2005, IJ,
2875-2878; Wang et al., Hum Mutat 2005, 25, 322; Lee
et al., Gynecol Oncol 2005, 97, 26-34),
cervicalcancer, breast cancer (Bachman, et al. Cancer
Biol Ther 2004, 3, 772-775; Levine, et al., supra; Li
et al., Breast Cancer Res Treat 2006, 96, 91-95; Saal
et al., Cancer Res 2005, 65, 2554-2559; Samuels and
Velculescu, Cell Cycle 2004, 3, 1221-1224), colorectal
cancer (Samuels, et al. Science 2004, 304, 554; Velho
et al. Eur J Cancer 2005, 41, 1649-1654), endometrial
cancer (Oda et al. Cancer Res. 2005, 65, 10669-10673),
gastric carcinomas (Byun et al., M J Cancer 2003, 104,
318-327; Li et al., supra; Velho et al., supra; Lee et
al., Oncogene 2005, 24, 1477-1480), hepatocellular
carcinoma (Lee et al., id.), small and nonsmall cell
lung cancer (Tang et al., Lung Cancer 2006, 57,
181-191; Massion et al., Am J Respir Crit Care Med
2004, 770, 1088-1094), thyroid carcinoma (Wu et al., J
Clin Endocrinol Metab 2005, 90, 4688-4693), acute
myelogenous leukemia (AML) (Sujobert et al., Blood
1997, 106, 1063-1066), chronic myelogenous leukemia
(CML) (Hickey and Cotter J Biol Chem 2006, 281,
2441-2450), and glioblastomas (Hartmann et al. Acta
Neuropathol (Berl) 2005, 109, 639-642; Samuels et al.,
supra). [0006] In view of the important role of PI3K-a
in biological processes and disease states, inhibitors
and/or modulators of this lipid kinase are desirable.
In addition, it is well established that combining
treatments with different mechanisms of action often
leads to enhanced anti-tumor activity as compared to
single treatments administered alone. This is true for
combinations of chemotherapies (e.g. Kyrgiou M. et.
al. J Natl Cancer Inst 2006, 98, 1655) and
combinations of antibodies and chemotherapy (e.g.
Pasetto LM et. al. Anticancer Res 2006, 26, 3973.
[0007] For example, activation of the PI3K pathway
contributes to the resistance of human tumor cells to
a wide variety of chemotherapeutic agents, including
microtubule stabilizing agents such as taxol
(Brognard, J., et. al. Cancer Res 2001, 61, 3986-3997;
Clark, A. S., et. al. MoI Cancer Ther 2002, 7,
707-717; Kraus, A. C , et. al. Oncogene 2002, 21,
8683-8695; Krystal, G. W., et. al. MoI Cancer Ther
2002, 7, 913-922; and Yuan, Z. Q., et. al. J Biol Chem
2003, 278, 23432-23440). Taxol is widely used to treat
advanced cancers 



including prostate carcinomas, which frequently harbor
deletions in the PTEN gene, resulting in elevated
signaling downstream of PI3K. A number of preclinical
studies suggest that inhibiting signaling downstream
of PI3K restores or enhances the ability of
chemotherapeutic agents such as taxol to kill tumor
cells (Brognard, J., et. al. Cancer Res 2001, 61,
3986-3997; Clark, A. S., et. al. MoI Cancer Ther 2002,
7, 707'-717; Kraus, A. C , et. al. Oncogene 2002, 21,
8683-8695; Krystal, G. W., et. al. MoI Cancer Ther
2002, 7, 913-922; and Saga, Y., et. al. Clin Cancer
Res 2002, , 1248-1252).[0008] Rapamycin, another
chemotherapeutic agent, is a potent inhibitor of the
mTOR/Raptor complex. Inhibition of mTOR/Raptor
prevents p70S6K and S6 phosphorylation, but also leads
to relief of a negative feedback loop emanating from
p70S6K that serves to downregulate PI3K (Sarbassov, D.
D., et. al. Science 2005, 307, 1098-1 101). As a
result, rapamycin treatment can lead to upregulation
of POK and increased phosphorylation of AKT
(O'Donnell, A., et. al. paper presented at Proc Am Soc
Clin Oncol. 2003; and O'Reilly, K. E., et. al. Cancer
Res 2006, 66, 1500-1508). Thus, combining rapamycin
with inhibitors of PI3K can enhance the efficacy of
rapamycin (Powis, G. et. al. Clinical Cancer Research
2006, 12, 2964-2966; Sun, S.-Y., et. al. Cancer
Research 2005, 65, 7052-7058). [0009] A growing body
of clinical and preclinical data indicates that
activation of the PI3K pathway confers resistance to
EGFR inhibitors such as erlotinib (Bianco, R., et. al.
Oncogene 2003, 22, 2812-2822; Chakravarti, A., et. al.
Cancer Res 2002, 62, 200-207; and Janmaat, M. L., et.
al. Clin Cancer Res 2003, 9, 23 16-2326). Both NSCLC
patients with KRas mutations and glioblastoma patients
with PTEN deletions fail to respond to erlotinib,
potentially because of genetic activation of the PI3K
pathway (Mellinghoff, I . K., et. al. N. Eng. J Med.
2006, 353, 2012-2024). Preclinical studies have shown
that downregulation of PI3K signaling in
EGFR-expressing tumor cells confers increased
sensitivity to EGFR inhibitors (IhIe, N. T., et. al.
MoI Cancer Ther 2005, 4, 1349-1357). Thus, treating
cancer with a PI3K inhibitor in combination with an
EGFR inhibitor, such as erlotinib, is desirable.
[0010] Activation of the PI3K pathway also contributes
to the resistance of human tumor cells to DNA damaging
agents, such as platins. A number of preclinical
studies suggest that inhibiting signaling downstream
of PI3K restores or enhances the ability of
chemotherapeutic agents such as platins to kill tumor
cells (Brognard, J., et. al. Cancer Res 2001, 61,
3986- 3997; and Yuan, Z. Q., et. al. J Biol Chem 2003,
278, 23432-23440). Carboplatin is widely used to treat
advanced cancers including non-small cell lung
carcinomas (NSCLC), which frequently harbor activating
mutations in the K-Ras gene, resulting in activation
of PI3K (Aviel-Ronen S., et. al. Clin Lung Cancer
2006, 8, 30-38). NSCLC patients with K-Ras mutations
do not respond to EGFR inhibitors such as Tarceva, and
thus represent a significant unmet medical need (Janne
PA, et. al JClin Oncology 2005, 23, 3227-3234). Thus,
treating NSCLC with a DNA-damaging agent such as a
platin in combination with an inhibitor of PI3K is
desirable in light of the lack of efficacious
treatments. [0011] Treatments that combine an
inhibitor of PI3K-awith other anti-cancer agents are
desirable and needed.SUMMARY OF THE INVENTION [0012]
The following only summarizes certain aspects of the
invention and is not intended to be limiting in
nature. These aspects and other aspects and
embodiments are described more fully below. All
references cited in this specification are hereby
incorporated by reference in their entirety. In the
event of a discrepancy between the express disclosure
of this specification and the references incorporated
by reference, the express disclosure of this
specification shall control. [0013] The compositions
of the invention are used to treat diseases associated
with abnormal and or unregulated cellular activities.
Disease states which can be treated by the methods and
compositions provided herein include cancer. The
invention is directed to methods of treating these
diseases by administering a Compound of Formula I or
II in combination with one or more treatments. [0014]
One aspect of the Invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I : I or a single isomer thereof
where the compound is optionally as a pharmaceutically
acceptable salt and additionally optionally as a
hydrate and additionally optionally as a solvate
thereof; or administering a pharmaceutical composition
comprising a therapeutically effective amount of a
compound of Formula I and a pharmaceutically
acceptable carrier, excipient, or diluent in
combination with one or more treatments independently
selected from surgery, one or more chemotherapeutic
agents, one or more hormone therapys, one or more
antibodys, one or more immunotherapies, radioactive
iodine therapy, and radiation, where the Compound of
Formula I is that wherein: R1 is hydrogen, optionally
substituted alkyl, optionally substituted cycloalkyl,
optionally substituted cycloalkylalkyl, optionally
substituted aryl, optionally substituted arylalkyl,
optionally substituted heterocycloalkyl, optionally
substituted heterocycloalkylalkyl, optionally
substituted heteroaryl or optionally substituted
heteroarylalkyl;R2 is hydrogen or alkyl where the
alkyl is optionally substituted with 1, 2, 3, 4, or 5
R8 groups; X is -NR3-; R3 hydrogen; R4 is optionally
substituted alkyl; R5 is hydrogen; and R6 is phenyl,
acyl, or heteroaryl wherein the phenyl and heteroaryl
are optionally substituted with 1, 2, 3, 4, or 5 R9
groups; each R8, when present, is independently
hydroxy, halo, alkoxy, haloalkoxy, amino, alkylamino,
dialkylaminoalkyl, or alkoxyalkylamino; and each R9,
when present, is independently halo, alkyl, haloalkyl,
alkoxy, haloalkoxy, cyano, amino, alkylamino,
dialkylamino, alkoxyalkyl, carboxyalkyl,
alkoxycarbonyl, aminoalkyl, cycloalkyl, aryl,
arylalkyl, aryloxy, heterocycloalkyl, or heteroaryl
and where the cycloalkyl, aryl, heterocycloalkyl, and
heteroaryl, each either alone or as part of another
group within R9, are independently optionally
substituted with 1, 2, 3, or 4 groups selected from
halo, alkyl, haloalkyl, hydroxy, alkoxy, haloalkxy,
amino, alkylamino, and dialkylamino. [0015] A second
aspect of the Invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula II: R4 R5 R Ri II or a single
isomer thereof where the compound is optionally as a
pharmaceutically acceptable salt and additionally
optionally as a hydrate and additionally optionally as
a solvate thereof; or administering a pharmaceutical
composition comprising a therapeutically effective
amount of a compound of Formula II and a
pharmaceutically acceptable carrier, excipient, or
diluent in combination with one or more treatments
independently selected from surgery, one or more
chemotherapeutic agents, one or more hormone therapys,
one or more antibodys, one or more immunotherapies,
radioactive iodine therapy, and radiation, where the
Compound of Formula II is that wherein:R1 is hydrogen,
optionally substituted alkyl, optionally substituted
C3-C7 cycloalkyl, optionally substituted aryl,
optionally substituted arylalkyl, optionally
substituted heterocycloalkyl, optionally substituted
heterocycloalkylalkyl, optionally substituted
heteroaryl or optionally substituted heteroarylalkyl;
X is S, SO2, or -NR3- ; R2 is hydrogen, haloalkyl,
optionally substituted alkyl, optionally substituted
C3-C7 cycloalkyl, optionally substituted aryl,
optionally substituted arylalkyl, optionally
substituted heterocycloalkyl, optionally substituted
heterocycloalkylalkyl, optionally substituted
heterocycloalkyl-aryl- or optionally substituted
heteroaryl; R2 is optionally further substituted with
one or more R8 groups; R3, R3a, and R3b are
independently hydrogen, optionally substituted alkyl,
optionally substituted C3-C7 cycloalkyl, optionally
substituted aryl, optionally substituted
heterocycloalkyl or optionally substituted heteroaryl;
R4 is hydrogen, halo, haloalkyl, haloalkoxy, -NR3a-,
optionally substituted alkyl, optionally substituted
Ci-C6 alkoxy, optionally substituted Ci-C6
alkoxyalkyl, optionally substituted aminoalkyl,
optionally substituted C3-C7 cycloalkyl, optionally
substituted aryl, or optionally substituted
heteroaryl; R5 is hydrogen, halo, haloalkyl,
haloalkoxy, optionally substituted C -C6 alkyl,
optionally substituted C1-C alkoxy, optionally
substituted C1-C6 alkoxyalkyl, optionally substituted
aminoalkyl, optionally substituted C3-C7 cycloalkyl,
optionally substituted aryl, optionally substituted
aryl Ci-C6 alkyl or optionally substituted heteroaryl;
and R6 is hydrogen, halo, haloalkyl, haloalkoxy,
-NR3b-, optionally substituted Ci-C6 alkyl, optionally
substituted CpC 6 alkoxy, optionally substituted C -C
alkoxyalkyl, optionally substituted acyl, optionally
substituted aminoalkyl, optionally substituted C3-C7
cycloalkyl, optionally substituted aryl, optionally
substituted arylalkyl, optionally substituted
heterocycloalkyl, or optionally substituted
heteroaryl; substitutable R6 groups are optionally
further substituted with 1, 2, 3, 4, or 5 R9 groups;
each R , when present, is independently hydroxy, halo,
haloalkyl, haloalkoxy, optionally substituted alkyl,
optionally substituted Ci-C6 alkoxy, optionally
substituted Ci-C6 alkoxyalkyl, optionally substituted
Ci-C6 alkoxyalkylaminoalkyl, C -C6
alkylcarboxyheterocycloalkyl, oxy
Ci-C6alkylheterocycloalkyl, optionally substituted
aminoalkyl, optionally substituted C3-C7 cycloalkyl,
optionally substituted aryl, optionally substituted
aryl Ci-C6 alkyl, optionally substituted
heterocycloalkyl,optionally substituted
heterocycloalkylalkyl, optionally substituted
heteroaryl or optionally substituted heteroarylalkyl;
each R9, when present, is independently halo,
haloalkyl, haloalkoxy, optionally substituted Ci-C6
alkyl, optionally substituted Ci-C6 alkoxy, optionally
substituted Ci-C6 alkoxyalkyl, optionally substituted
Ci-C6 carboxyalkyl, optionally substituted
alkoxycarbonyl, optionally substituted aminoalkyl,
optionally substituted C3-C7 cycloalkyl, optionally
substituted aryl, optionally substituted aryl Ci-C6
alkyl, optionally substituted aryloxy, optionally
substituted heterocycloalkyl, or optionally
substituted heteroaryl. DETAILED DESCRIPTION OF THE
INVENTION Abbreviations and Definitions [0016] The
following abbreviations and terms have the indicated
meanings throughout: Abbreviation MeaninAbbreviation
Meanin Definitions for a Compound of Formula I and II
[0017] The symbol "-" means a single bond, "=" means a
double bond, "" means a triple bond, " " means a
single or double bond. The symbol " LL/ " refers to a
group on a double-bond as occupying either position on
the terminus of a double bond to which the symbol is
attached; that is, the geometry, E- or Z-, of the
double bond is ambiguous. When a group is depicted
removed from its parent formula, the " - " symbol will
be used at the endof the bond which was theoretically
cleaved in order to separate the group from its parent
structural formula. [0018] When chemical structures
are depicted or described, unless explicitly stated
otherwise, all carbons are assumed to have hydrogen
substitution to conform to a valence of four. For
example, in the structure on the left-hand side of the
schematic below there are nine hydrogens implied. The
nine hydrogens are depicted in the right-hand
structure. Sometimes a particular atom in a structure
is described in textual formula as having a hydrogen
or hydrogens as substitution (expressly defined
hydrogen), for example, -CH2CH2- . It is understood by
one of ordinary skill in the art that the
aforementioned descriptive techniques are common in
the chemical arts to provide brevity and simplicity to
description of otherwise complex structures. [0019] If
a group "R" is depicted as "floating" on a ring
system, as for example in the formula: then, unless
otherwise defined, a substituent "R" may reside on any
atom of the ring system, assuming replacement of a
depicted, implied, or expressly defined hydrogen from
one of the ring atoms, so long as a stable structure
is formed. [0020] If a group "R" is depicted as
floating on a fused ring system, as for example in the
formulae: then, unless otherwise defined, a
substituent "R" may reside on any atom of the fused
ring system, assuming replacement of a depicted
hydrogen (for example the -NH- in the formula above),
implied hydrogen (for example as in the formula above,
where the hydrogens are not shown but understood to be
present), or expressly defined hydrogen (for example
where in the formula above, "Z" equals =CH-) from one
of the ring atoms, so long as a stable structure is
formed. In the example depicted, the "R" group may
reside on either the 5-membered or the 6-membered ring
of the fused ring system. In the formula depicted
above, when y is 2 forexample, then the two "R's" may
reside on any two atoms of the ring system, again
assuming each replaces a depicted, implied, or
expressly defined hydrogen on the ring. [0021] When a
group "R" is depicted as existing on a ring system
containing saturated carbons, as for example in the
formula: where, in this example, "y" can be more than
one, assuming each replaces a currently depicted,
implied, or expressly defined hydrogen on the ring;
then, unless otherwise defined, where the resulting
structure is stable, two "R's" may reside on the same
carbon. A simple example is when R is a methyl group;
there can exist a geminal dimethyl on a carbon of the
depicted ring (an "annular" carbon). In another
example, two R's on the same carbon, including that
carbon, may form a ring, thus creating a spirocyclic
ring (a "spirocyclyl" group) structure with the
depicted ring as for example in the formula: [0022]
"Acyl" means a -C(O)R radical where R is optionally
substituted alkyl, optionally substituted alkenyl,
cycloalkyl, cycloalkylalkyl, aryl, aralkyl,
heteroaryl, heteroaralkyl, heterocycloalkyl, or
heterocycloalkylalkyl, as defined herein, e.g.,
acetyl, trifluoromethylcarbonyl, or
2-methoxyethylcarbonyl, and the like. [0023]
"Acylamino" means a -NRR' radical where R is hydrogen,
hydroxy, alkyl, or alkoxy and R' is acyl, as defined
herein. [0024] "Acyloxy" means an -OR radical where R
is acyl, as defined herein, e.g.
cyanomethylcarbonyloxy, and the like. [0025]
"Administration" and variants thereof (e.g.,
"administering" a compound) in reference to a compound
of the invention means introducing the compound or a
prodrug of the compound into the system of the animal
in need of treatment. When a compound of the invention
or prodrug thereof is provided in combination with one
or more other active agents (e.g., surgery, radiation,
and chemotherapy, etc.), "administration" and its
variants are each understood to include concurrent and
sequential introduction of the compound or prodrug
thereof and other agents. [0026] "Alkenyl" means a
means a linear monovalent hydrocarbon radical of one
to six 



carbon atoms or a branched monovalent hydrocarbon
radical of three to 6 carbon atomswhich radical
contains at least one double bond, e.g., ethenyl,
propenyl, l-but-3-enyl, and l-pent-3-enyl, and the
like. [0027] "Alkoxy" means an -OR group where R is
alkyl group as defined herein. Examples include
methoxy, ethoxy, propoxy, isopropoxy, and the like.
[0028] "Alkoxyalkyl" means an alkyl group, as defined
herein, substituted with at least one, preferably one,
two, or three, alkoxy groups as defined herein.
Representative examples include methoxymethyl and the
like. [0029] "Alkoxyalkylamino" means an -NRR' group
where R is hydrogen, alkyl, or alkoxyalkyl and R' is
alkoxyalkyl, as defined herein. [0030]
"Alkoxyalkylaminoalkyl" means an alkyl group
substituted with at least one, specifcially one or
two, alkoxyalkylamino groups, as defined herein.
[0031] "Alkoxycarbonyl" means a -C(O)R group where R
is alkoxy, as defined herein. [0032] "Alkyl" means a
linear saturated monovalent hydrocarbon radical of one
to six carbon atoms or a branched saturated monovalent
hydrocarbon radical of three to 6 carbon atoms, e.g.,
methyl, ethyl, propyl, 2-propyl, butyl (including all
isomeric forms), or pentyl (including all isomeric
forms), and the like. [0033] "Alkylamino" means an
-NHR group where R is alkyl, as defined herein. [0034]
"Alkylaminoalkyl" means an alkyl group substituted
with one or two alkylamino groups, as defined herein.
[0035] "Alkylaminoalkyloxy" means an -OR group where R
is alkylaminoalkyl, as defined herein. [0036]
"Alkylcarbonyl" means a -C(O)R group where R is alkyl,
as defined herein. [0037] "Alkynyl" means a linear
monovalent hydrocarbon radical of one to six carbon
atoms or a branched monovalent hydrocarbon radical of
three to 6 carbon atoms which radical contains at
least one triple bond, e.g., ethynyl, propynyl,
butynyl, penty -2-yl and the like. [0038] "Amino"
means -NH2. [0039] "Aminoalkyl" means an alkyl group
substiuted with at least one, for example one, two or
three, amino groups. [0040] "Aminoalkyloxy" means an
-OR group where R is aminoalkyl, as defined herein.
[0041] "Aryl" means a monovalent six- to fourtee
-membered, mono- or bi-carbocyclic ring, wherein the
monocyclic ring is aromatic and at least one of the
rings in the bicyclic ring is aromatic. Unless stated
otherwise, the valency of the group may be located on
any atom ofany ring within the radical, valency rules
permitting. Representative examples include phenyl,
naphthyl, and indanyl, and the like. [0042J
"Arylalkyl" means an alkyl radical, as defined herein,
substituted with one or two aryl groups, as defined
herein, e.g., benzyl and phenethyl, and the like.
[0043] "Aryloxy" means an -OR gorup where R is aryl,
as defined herein. [0044] "Carboxyalkyl" means an
alkyl group, as defined herein, substituted with at
least one, for example one or two, -C(O)OH groups.
[0045] "Cycloalkyl" means a monocyclic or fused
bicyclic, saturated or partially unsaturated (but not
aromatic), monovalent hydrocarbon radical of three to
ten carbon ring atoms. Fused bicyclic hydrocarbon
radical includes bridged ring systems. Unless stated
otherwise, the valency of the group may be located on
any atom of any ring within the radical, valency rules
permitting. One or two ring carbon atoms may be
replaced by a -C(O)- , -C(S)-, or -C(=NH)- group. In
another embodiment, the term cycloalkyl includes, but
is not limited to, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cyclohexyl, or
cyclohex-3-enyl, and the like. [0046]
"Cycloalkylalkyl" means an alkyl group substituted
with at least one, for example one or two, cycloalkyl
groups as defined herein. [0047] "Dialkylamino" means
a -NRR' radical where R and R' are alkyl as defined
herein, or an N-oxide derivative, or a protected
derivative thereof, e.g., dimethylamino, diethylamino,
L -methylpropylamino or TV, -methylethylamino, and the
like. [0048] "Dialkylaminoalkyl" means an alkyl group
substituted with one or two dialkylamino groups, as
defined herein. [0049] "Dialkylaminoalkyloxy" means an
-OR group where R is dialkylaminoalkyl, as defined
herein. Representative examples include 2-(
,7V-diethylamino)-ethyloxy, and the like. [0050]
"Fused-polycyclic" or "fused ring system" means a
polycyclic ring system that contains bridged or fused
rings; that is, where two rings have more than one
shared atom in their ring structures. In this
application, fused-polycyclics and fused ring systems
are not necessarily all aromatic ring systems.
Typically, but not necessarily, fused-polycyclics
share a vicinal set of atoms, for example naphthalene
or 1,2,3,4-tetrahydro-naphthalene. A spiro ring system
is not a fused-polycyclic by this definition, but
fused polycyclic ring systems of the invention may
themselves have spiro rings attached thereto via a
single ring atom of the fused-polycyclic. In some
examples, as appreciated by one of ordinary skill in
the art, two adjacent groups on an aromatic system may
be fused together to form a ring structure. Thefused
ring structure may contain heteroatoms and may be
optionally substituted with one or more groups. It
should additionally be noted that saturated carbons of
such fused groups (i.e. saturated ring structures) can
contain two substitution groups. [0051] "Halogen" or
"halo" refers to fluorine, chlorine, bromine or
iodine. [0052] "Haloalkoxy" means an -OR' group where
R' is haloalkyl as defined herein, e.g.,
trifluoromethoxy or 2,2,2-trifluoroethoxy, and the
like. [0053] "Haloalkyl" mean an alkyl group
substituted with one or more halogens, for example one
to five halo atoms, e.g., trifluoromethyl,
2-chloroethyl, and 2,2-difluoroethyl, and the like.
[0054] "Heteroaryl" means a monocyclic, fused
bicyclic, or fused tricyclic, monovalent radical of 5
to 14 ring atoms containing one or more, for example
one, two, three, or four ring heteroatoms
independently selected from -O-, -S(OV - (n is o r 2),
-N-, -N(RX)-, and the remaining ring atoms being
carbon, wherein the ring comprising a monocyclic
radical is aromatic and wherein at least one of the
fused rings comprising a bicyclic or tricyclic radical
is aromatic. One or two ring carbon atoms of any
nonaromatic rings comprising a bicyclic or tricyclic
radical may be replaced by a -C(O)-, -C(S)-, or
-C(=NH)- group. Rx is hydrogen, alkyl, hydroxy,
alkoxy, acyl, or alkylsulfonyl. Fused bicyclic radical
includes bridged ring systems. Unless stated
otherwise, the valency may be located on any atom of
any ring of the heteroaryl group, valency rules
permitting. When the point of valency is located on
the nitrogen, Rx is absent. In another embodiment, the
term heteroaryl includes, but is not limited to,
1,2,4-triazolyl, 1,3,5-triazolyl, phthalimidyl,
pyridinyl, pyrrolyl, imidazolyl, thienyl, furanyl,
indolyl, 2,3-dihydro-l//-indolyl (including, for
example, 2,3-dihydro-l Hindol- 2-yl or
2,3-dihydro-l//-indol-5-yl, and the like), isoindolyl,
indolinyl, isoindolinyl, benzimidazolyl,
benzodioxol-4-yl, benzofuranyl, cinnolinyl,
indolizinyl, naphthyridiiV-3-yl, phthalazi/V-3-yl,
phthalazL/V-4-yl, pteridinyl, purinyl, quinazolinyl,
quinoxalinyl, tetrazoyl, pyrazolyl, pyrazinyl,
pyrimidinyl, pyridazinyl, oxazolyl, isooxazolyl,
oxadiazolyl, benzoxazolyl, quinolinyl, isoquinolinyl,
tetrahydroisoquinolinyl (including, for example,
tetrahydroisoquinolL/V-4-yl or
tetrahydroisoquinolL/V-6-yl, and the like),
pyrrolo[3,2- c]pyridinyl (including, for example,
pyrrolo[3,2-c]pyridL/^-2-yl or pyrrolo[3,2-c]pyridi
-7-yl, and the like), benzopyranyl, thiazolyl,
isothiazolyl, thiadiazolyl, benzothiazolyl,
benzothienyl, and the derivatives thereof, or N-oxide
or a protected derivative thereof. [0055]
"Heteroarylalkyl" means an alkyl group, as defined
herein, substituted with at least one, for example one
or two heteroaryl groups, as defined herein. [0056]
"Heteroatom" refers to O, S, N, or P.[0057]
"Heterocycloalkyl" means a saturated or partially
unsaturated (but not aromatic) monovalent monocyclic
group of 3 to 8 ring atoms or a saturated or partially
unsaturated (but not aromatic) monovalent fused
bicyclic group of 5 to 12 ring atoms in which one or
more, for example one, two, three, or four ring
heteroatoms independently selected from O, S(O)n (n is
0, 1, or 2), N, N(Ry) (where Ry is hydrogen, alkyl,
hydroxy, alkoxy, acyl, or alkylsulfonyl), the
remaining ring atoms being carbon. One or two ring
carbon atoms may be replaced by a -C(O)-, -C(S)-, or
-C(=NH)- group. Fused bicyclic radical includes
bridged ring systems. Unless otherwise stated, the
valency of the group may be located on any atom of any
ring within the radical, valency rules permitting.
When the point of valency is located on a nitrogen
atom, Ry is absent. In another embodiment the term
heterocycloalkyl includes, but is not limited to,
azetidinyl, pyrrolidinyl, 2-oxopyrrolidinyl,
2,5-dihydro-l H-pyrrolyl, piperidinyl, 4-piperidonyl,
morpholinyl, piperazinyl, 2-oxopiperazinyl,
tetrahydropyranyl, 2-oxopiperidinyl, thiomorpholinyl,
thiamorpholinyl, perhydroazepinyl, pyrazolidinyl,
imidazolinyl, imidazolidinyl, dihydropyridinyl,
tetrahydropyridinyl, oxazolinyl, oxazolidinyl,
isoxazolidinyl, thiazolinyl, thiazolidinyl,
quinuclidinyl, isothiazolidinyl, octahydroindolyl,
octahydroisoindolyl, decahydroisoquinolyl,
tetrahydrofuryl, and tetrahydropyranyl, and the
derivatives thereof and N-oxide or a protected
derivative thereof. [0058] "Heterocycloalkylalkyl"
means an alkyl radical, as defined herein, substituted
with one or two heterocycloalkyl groups, as defined
herein, e.g., morpholinylmethyl, -pyrrolidinylethyl,
and 3-(7V-azetidinyl)propyl, and the like. [0059]
"Heterocycloalkylalkyloxy means an -OR group where R
is heterocycloalkylalkyl, as defined herein. [0060]
"Saturated bridged ring system" refers to a bicyclic
or polycyclic ring system that is not aromatic. Such a
system may contain isolated or conjugated
unsaturation, but not aromatic or heteroaromatic rings
in its core structure (but may have aromatic
substitution thereon). For example,
hexahydro-furo[3,2-b]furan, 2,3,3a,4,7,7a-hexahydro-l
H-indene, 7-aza-bicyclo[2.2.1]heptane, and
l,2,3,4,4a,5,8,8a-octahydro-naphthalene are all
included in the class "saturated bridged ring system.
[0061] "Spirocyclyl" or "spirocyclic ring" refers to a
ring originating from a particular annular carbon of
another ring. For example, as depicted below, a ring
atom of a saturated bridged ring system (rings B and
B'), but not a bridgehead atom, can be a shared atom
between the saturated bridged ring system and a
spirocyclyl (ring A) attached thereto. A spirocyclyl
can be carbocyclic or heteroalicyclic.[0062]
"Optional" or "optionally" means that the subsequently
described event or circumstance may or may not occur,
and that the description includes instances where said
event or circumstance occurs and instances in which it
does not. One of ordinary skill in the art would
understand that with respect to any molecule described
as containing one or more optional substituents, only
sterically practical and/or synthetically feasible
compounds are meant to be included. "Optionally
substituted" refers to all subsequent modifiers in a
term. So, for example, in the term "optionally
substituted arylC 1-8 alkyl," optional substitution
may occur on both the "Ci -8 alkyl" portion and the
"aryl" portion of the molecule may or may not be
substituted. A list of exemplary optional
substitutions is presented below in the definition of
"substituted." [0063] "Optionally substituted alkoxy"
means an -OR group where R is optionally substituted
alkyl, as defined herein. [0064] "Optionally
substituted alkyl" means an alkyl radical, as defined
herein, optionally substituted with one or more
groups, for example one, two, three, four, or five
groups, independently selected from alkylcarbonyl,
alkenylcarbonyl, cycloalkylcarbonyl, alkylcarbonyloxy,
alkenylcarbonyloxy, amino, alkylamino, dialkylamino,
aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, cyano, cyanoalkylaminocarbonyl,
alkoxy, alkenyloxy, hydroxy, hydroxyalkoxy, halo,
carboxy, alkylcarbonylamino, alkylcarbonyloxy,
alkyl-S(O)0-2-, alkenyl-S(O) 0-2-, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl,
alkylsulfonyl-NR c- (where Rc is hydrogen, alkyl,
optionally substituted alkenyl, hydroxy, alkoxy,
alkenyloxy, or cyanoalkyl), alkylaminocarbonyloxy,
dialkylaminocarbonyloxy, alkylaminoalkyloxy,
dialkylaminoalkyloxy, alkoxycarbonyl,
alkenyloxycarbonyl, alkoxycarbonylamino,
alkylaminocarbonylamino, dialkylaminocarbonylamino,
alkoxyalkyloxy, and -C(O)NRaRb (where Ra and Rb are
independently hydrogen, alkyl, optionally substituted
alkenyl, hydroxy, alkoxy, alkenyloxy, or cyanoalkyl).
[0065] "Optionally substituted alkenyl" means an alkyl
radical, as defined herein, optionally substituted
with one or more groups, for example one, two, three,
four, or five groups, independently selected from
alkylcarbonyl, alkenylcarbonyl, cycloalkylcarbonyl,
alkylcarbonyloxy, alkenylcarbonyloxy, amino,
alkylamino, dialkylamino,
aminocarbonyl,alkylaminocarbonyl,
dialkylaminocarbonyl, cyano, cyanoalkylaminocarbonyl,
alkoxy, alkenyloxy, hydroxy, hydroxyalkoxy, halo,
carboxy, alkylcarbonylamino, alkylcarbonyloxy,
alkyl-S(O) 0-2-, alkenyl-S(O)0-2-, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl,
alkylsulfonyl-NR c- (where Rc is hydrogen, alkyl,
optionally substituted alkenyl, hydroxy, alkoxy,
alkenyloxy, or cyanoalkyl), alkylaminocarbonyloxy,
dialkylaminocarbonyloxy, alkylaminoalkyloxy,
dialkylaminoalkyloxy, alkoxycarbonyl,
alkenyloxycarbonyl, alkoxycarbonylamino,
alkylaminocarbonylamino, dialkylaminocarbonylamino,
alkoxyalkyloxy, and -C(O)NRaRb (where Ra and Rb are
independently hydrogen, alkyl, optionally substituted
alkenyl, hydroxy, alkoxy, alkenyloxy, or cyanoalkyl).
[0066] "Optionally substituted amino" refers to the
group -N(H)R or -N(R)R where each R is independently
selected from the group: optionally substituted alkyl,
optionally substituted alkoxy, optionally substituted
aryl, optionally substituted heterocycloalkyl,
optionally substituted heteroaryl, acyl, carboxy,
alkoxycarbonyl, -S(O)2-(optionally substituted alkyl),
-S(O)2-optionally substituted aryl),
-S(O)2-(optionally substituted heterocycloalkyl),
-S(O)2-(optionally substitutted heteroaryl), and
-S(O)2-(optionally substituted heteroaryl). For
example, "optionally substituted amino" includes
diethylamino, methylsulfonylamino, and
furanyl-oxy-sulfonamino. [0067] "Optionally
substituted aminoalkyl" means an alkyl group, as
defined herein, substituted with at least one, for
example one or two, optionally substituted amino
groups, as defined herein. [0068] "Optionally
substituted aryl" means an aryl group, as defined
herein, optionally substituted with one, two, or three
substituents independently selected from acyl,
acylamino, acyloxy, optionally substituted alkyl,
optionally substituted alkenyl, alkoxy, alkenyloxy,
halo, hydroxy, alkoxycarbonyl, alkenyloxycarbonyl,
amino, alkylamino, dialkylamino, nitro, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl, carboxy,
cyano, alkylthio, alkylsulfinyl, alkylsulfonyl,
aminosulfonyl, alkylaminosulfonyl,
dialkylaminosulfonyl, alkylsulfonylamino, aminoalkoxy,
or aryl is pentafluorophenyl. Within the optional
substituents on "aryl", the alkyl and alkenyl, either
alone or as part of another group (including, for
example, the alkyl in alkoxycarbonyl), are
independently optionally substituted with one, two,
three, four, or five halo. [0069] "Optionally
substituted arylalkyl" means an alkyl group, as
defined herein, substituted with optionally
substituted aryl, as defined herein. [0070]
"Optionally substituted cycloalkyl" means a cycloalkyl
group, as defined herein, substituted with one, two,
or three groups independently selected from acyl,
acyloxy,acylamino, optionally substituted alkyl,
optionally substituted alkenyl, alkoxy, alkenyloxy,
alkoxycarbonyl, alkenyloxycarbonyl, alkylthio,
alkylsulfinyl, alkylsulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl,
alkylsulfonylamino, halo, hydroxy, amino, alkylamino,
dialkylamino, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, nitro, alkoxyalkyloxy,
aminoalkoxy, alkylaminoalkoxy, dialkylaminoalkoxy,
carboxy, and cyano. Within the above optional
substitutents on "cycloalkyl", the alkyl and alkenyl,,
either alone or as part of another substituent on the
cycloalkyl ring, are independently optionally
substituted with one, two, three, four, or five halo,
e.g. haloalkyl, haloalkoxy, haloalkenyloxy, or 



haloalkylsulfonyl. [0071] "Optionally substituted
cycloalkylalkyl" means an alkyl group substituted with
at least one, for example one or two, optionally
substituted cycloalkyl groups, as defined herein.
[0072] "Optionally substituted heteroaryl" means a
heteroaryl group optionally substituted with one, two,
or three substituents independently selected from
acyl, acylamino, acyloxy, optionally substituted
alkyl, optionally substituted alkenyl, alkoxy,
alkenyloxy, halo, hydroxy, alkoxycarbonyl,
alkenyloxycarbonyl, amino, alkylamino, dialkylamino,
nitro, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, carboxy, cyano, alkylthio,
alkylsulfinyl, alkylsulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl,
alkylsulfonylamino, aminoalkoxy, alkylaminoalkoxy, and
dialkylaminoalkoxy. Within the optional substituents
on "heteroaryl", the alkyl and alkenyl, either alone
or as part of another group (including, for example,
the alkyl in alkoxycarbonyl), are independently
optionally substituted with one, two, three, four, or
five halo. [0073] "Optionally substituted
heteroarylalkyl" means an alkyl group, as defined
herein, substituted with at least one, for example one
or two, optionally substituted heteroaryl groups, as
defined herein. [0074] "Optionally substituted
heterocycloalkyl" means a heterocycloalkyl group, as
defined herein, optionally substituted with one, two,
or three substituents independently selected from
acyl, acylamino, acyloxy, optionally substituted
alkyl, optionally substituted alkenyl, alkoxy,
alkenyloxy, halo, hydroxy, alkoxycarbonyl,
alkenyloxycarbonyl, amino, alkylamino, dialkylamino,
nitro, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, carboxy, cyano, alkylthio,
alkylsulfinyl, alkylsulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl,
alkylsulfonylamino, aminoalkoxy, or aryl is
pentafluorophenyl. Within the optional substituents on
"heterocycloalkyl", the alkyl and alkenyl, either
alone or as part of another group (including, for
example, the alkyl in alkoxycarbonyl), are
independently optionally substituted with one, two,
three, four, or five halo.[0075] "Optionally
substituted heterocycloalkylalkyl" means an alkyl
group, as defined herein, substituted with at least
one, for example one or two, optionally substituted
heterocycloalkyl groups as defined herein. [0076]
"Yield" for each of the reactions described herein is
expressed as a percentage of the theoretical yield.
Definitions for the Compound of formula 100 [0077] The
terms used to describe the scope of formula 100 are
defined in WO 2004/006846 (US Nat'l Stage Application
Serial No. 10/522,004) which is herein incorporated by
reference. For example "optionally substituted alkyl"
for formula 100 has the meaning given in WO
2004/006846 (US Nat'l Stage Application Serial No.
10/522,004). Whenever a compound of formula 100 is
described in this application, whether by structure or
by use of the term "formula 100," the terms used to
describe that compound are defined by WO 2004/006846
(US Nat'l Stage Application Serial No. 10/522,004).
Other Definitions [0078] "AKT inhibitor" includes, for
example, LY294002, PKC 412, perifosine, compounds in
Table 2a, compounds in Table 2b, and compounds
described in WO 2006/071819 and WO05/1 17909. These
references also describe in vitro assays that can be
used to determine the inhibitory activity of AKT.
[0079] "Alkylating agent" includes, for example, one
or more of the following: Chlorambucil, Chlormethine,
Cyclophosphamide, Ifosfamide, Melphalan, Carmustine,
Streptozocin, Fotemustine, Lomustine, Streptozocin,
Carboplatin, Cisplatin, Oxaliplatin, BBR3464,
Busulfan, Dacarbazine, Mechlorethamine, Procarbazine,
Temozolomide, ThioTEPA, and Uramustine. [0080]
"Antibody" includes, for example, one or more of the
following: an IGFlR antibody (including, for example,
IGF-1R Al 2 MoAb, 19Dl 2, h7C10 and CP-751871), an
EGFR antibody (including, for example, Cetuximab
(Erbitux(r)) and Panitumumab), an ErbB2 antibody
(including, for example, Trastuzumab (Herceptin(r))),
a VEGF antibody (including, for example, Bevacizumab
(Avastin(r))), an IgGl antibody (including, for
example, Ibritumomab (tiuxetan)), a CD20 antibody
(including, for example, Rituximab and Tositumomab), a
CD33 antibody (including, for example, Gemtuzumab and
Gemtuzumab ozogamicin), and a CD52 antibody
(including, for example, Alemtuzumab). [0081]
"Antimetabolite" includes, for example, methotrexate,
Pemetrexed, Raltitrexed, Cladribine, Clofarabine,
Fludarabine, Mercaptopurine, Thioguanine,
Capecitabine,Cytarabine, fluorouracil (administered
with or without leucovorin or folinic acid), and
Gemcitabine. [0082] "Antimicrotubule agent" includes,
for example, Vincristine,Vinblastine, Vinorelbine,
Vinflunine, and Vindesine. [0083] "Aromatase
inhibitor" includes, for example, one or more of the
following: Aminoglutethimide, Anastrozole
(Arimidex(r)), Letrozole (Femara(r)), Exemestane
(Aromasin(r)), and Formestane (Lentaron(r)). [0084]
"Cancer" refers to cellular-proliferative disease
states, including but not limited to: Cardiac :
sarcoma (angiosarcoma, fibrosarcoma, rhabdomyosarcoma,
liposarcoma), myxoma, rhabdomyoma, fibroma, lipoma and
teratoma; Lung: bronchogenic carcinoma (squamous cell,
undifferentiated small cell, undifferentiated large
cell, adenocarcinoma), alveolar (bronchiolar)
carcinoma, bronchial adenoma, sarcoma, lymphoma,
chondromatous hanlartoma, inesothelioma;
Gastrointestinal : esophagus (squamous cell carcinoma,
adenocarcinoma, leiomyosarcoma, lymphoma), stomach
(carcinoma, lymphoma, leiomyosarcoma), pancreas
(ductal adenocarcinoma, insulinoma, glucagonoma,
gastrinoma, carcinoid tumors, vipoma), small bowel
(adenocarcinoma, lymphoma, carcinoid tumors, Karposi's
sarcoma, leiomyoma, hemangioma, lipoma, neurofibroma,
fibroma), large bowel (adenocarcinoma, tubular
adenoma, villous adenoma, hamartoma, leiomyoma);
Genitourinary tract : kidney (adenocarcinoma, Wilm's
tumor [nephroblastoma], lymphoma, leukemia), bladder
and urethra (squamous cell carcinoma, transitional
cell carcinoma, adenocarcinoma), prostate
(adenocarcinoma, sarcoma), testis (seminoma, teratoma,
embryonal carcinoma, teratocarcinoma, choriocarcinoma,
sarcoma, interstitial cell carcinoma, fibroma,
fibroadenoma, adenomatoid tumors, lipoma); Liver:
hepatoma (hepatocellular carcinoma),
cholangiocarcinoma, hepatoblastoma, angiosarcoma,
hepatocellular adenoma, hemangioma; Bone: osteogenic
sarcoma (osteosarcoma), fibrosarcoma, malignant
fibrous histiocytoma, chondrosarcoma, Ewing's sarcoma,
malignant lymphoma (reticulum cell sarcoma), multiple
myeloma, malignant giant cell tumor chordoma,
osteochronfroma (osteocartilaginous exostoses), benign
chondroma, chondroblastoma, chondromyxofibroma,
osteoid osteoma and giant cell tumors; Nervous system
: skull (osteoma, hemangioma, granuloma, xanthoma,
osteitis defomians), meninges (meningioma,
meningiosarcoma, gliomatosis), brain (astrocytoma,
medulloblastoma, glioma, ependymoma, germinoma
[pinealoma], glioblastoma multiform,
oligodendroglioma, schwannoma, retinoblastoma,
congenital tumors), spinal cord neurofibroma,
meningioma, glioma, sarcoma); Gynecological : uterus
(endometrial carcinoma), cervix (cervical carcinoma,
pre-tumorcervical dysplasia), ovaries (ovarian
carcinoma [serous cystadenocarcinoma, mucinous
cystadenocarcinoma, unclassified carcinoma],
granulosa-thecal cell tumors, Sertoli-Leydig cell
tumors, dysgerminoma, malignant teratoma), vulva
(squamous cell carcinoma, intraepithelial carcinoma,
adenocarcinoma, fibrosarcoma, melanoma), vagina (clear
cell carcinoma, squamous cell carcinoma, botryoid
sarcoma (embryonal rhabdomyosarcoma], fallopian tubes
(carcinoma); Hematologic : blood (myeloid leukemia
[acute and chronic], acute lymphoblastic leukemia,
chronic lymphocytic leukemia, myeloproliferative
diseases, multiple myeloma, myelodysplastic syndrome),
Hodgkin's disease, non-Hodgkin's lymphoma [malignant
lymphoma]; Skin: malignant melanoma, basal cell
carcinoma, squamous cell carcinoma, Karposi's sarcoma,
moles dysplastic nevi, lipoma, angioma,
dermatofibroma, keloids, psoriasis; Adrenal Glands :
neuroblastoma; and breast cancer. Thus, the term
"cancerous cell" as provided herein, includes a cell
afflicted by any one of the aboveidentified
conditions. [0085] "Chemotherapeutic agent" includes,
but is not limited to, an AKT inhibitor, an alkylating
agent, an antimetabolite, an antimicrotubule agent, an
aromatase inhibitor, a c-KIT inhibitor, a cMET
inhibitor, an EGFR inhibitor, an ErbB2 inhibitor, a
Flt-3 inhibitor, an HSP90 inhibitor, an IGFlR
inhibitor, a platin, a Raf inhibitor, rapamycin, a
Rapamycin analogue, a Receptor Tyrosine Kinase
inhibitor, a taxane, a topoisomerase inhibitor, a SRC
and/or ABL kinase inhibitor, and a VEGFR inhibitor. A
pharmaceutically acceptable salt, solvate, and/or
hydrate of a chemotherapeutic agent can be prepared by
one of ordinary skill in the art and such salt,
solvate, and/or hydrates thereof can be used to
practice the invention. [0086] "c-KIT inhibitor"
includes, for example, imatinib, sunitinib, nilotinib,
AMG 706, sorafenib, compounds in Table 3b, compounds
in Table 3c, compounds in Table 8, compounds in Table
9, and compounds described in WO 2006/108059,
WO/2005/020921, WO/2006/033943, and WO 2005/030140.
[0087] "cMET inhibitor" includes, for example,
compounds in Table 3a, compounds in Table 3b,
compounds in Table 3c, compounds described in WO06/1
08059, WO 2006/014325, and WO 2005/030140. [0088]
"EGFR inhibitor"includes, for example, one or more of
the following: pelitinib, lapatinib (Tykerb(r)),
gefitinib (Iressa(r)), erlotinib (Tarceva(r)), Zactima
(ZD6474, vandetinib), AEE788 and HKI-272, EKB-569, CI-
1033, -(3,4-dichloro-2-fluorophenyl)-7-
({[(3a/?,5r,6a5)-2-methyloctahydrocyclopenta[c]pyrrol-
5-yl]methyl}oxy)-6- (methyloxy)quinazolin-4-amine
-(4-bromo-3-chloro-2-fluorophenyl)-7-({[(3ai?,5r,6aS)-
2-
methyloctahydrocyclo-penta[c]pyrrol-5-yl]methyl}oxy)-6
-(methyloxy)quinazolin-4-amine,JV-(3,4-dichloro-2-fluo
rophenyl)-7-( {[(3
ai?,5s,6aS)-2-methyloctahydrocyclopenta[c]pyrrol-5 -
yl]methyl}oxy)-6-(methyloxy)quinazolin-4-amine,
-(4-bromo-3-chloro-2-fluorophenyl)-7- ({[(3a/
5s,6aS)-2-methyloctahydrocyclo-penta[c]pyrrol-5-yl]met
hyl}oxy)-6- (methyloxy)quinazolin-4-amine, compounds
in Table 4, compounds in Table 7, and compounds
described in WO 2004/006846 and WO 2004/05068 1.
[0089] "ErbB2 inhibitor" includes, for example,
lapatinib (GW572016), PKI- 166, canertinib, CI- 103 3,
HKI272, and EKB-569. [0090] "Flt-3 inhibitor"
includes, for example, CEP-70 1, PKC 412, MLN 518,
sunitinib, sorafenib, compounds in Table 3a, compounds
in Table 3b, compounds in Table 3c, compounds in Table
9, and compounds described in WO 2006/108059,
WO/2006/033943, WO 2006/014325, and WO 2005/030140.
[0091] "Hormone therapy" and "hormonal therapy"
include, for example, treatment with one or more of
the following: steroids (e.g. dexamethasone),
finasteride, tamoxifen, and an aromatase inhibitor.
[0092] "HSP90 inhibitor" includes, for example,
17-AAG, 17-DMAG, Geldanamycin,
5-(2,4-dihydroxy-5-isopropylphenyl)-
-ethyl-4-(4-(morpholinomethyl)phenyl)isoxazole-3-
carboxamide [NVP-AUY922 (VER 52296)],
6-chloro-9-((4-methoxy-3,5-dimethylpyridin-2-
yl)methyl)-9 H-purin-2-amine (CNF2024, also named
BIIB021), compounds disclosed in WO200407205 1 (which
is herein incorporated by reference), compounds
disclosed in WO2005028434 (which is herein
incorporated by reference), compounds disclosed in
WO2007035620 (which is herein incorporated by
reference) and compounds disclosed in WO2006091963
(which is herein incorporated by reference). [0093]
"IGFlR inhibitor" includes, for example, Tyrphostin AG
1024, compounds in Table 5a, compounds in Table 5b,
and compounds described in WO06/074057. [0094]
"Kinase-dependent diseases or conditions" refer to
pathologic conditions that depend on the activity of
one or more protein kinases. Kinases either directly
or indirectly participate in the signal transduction
pathways of a variety of cellular activities including
proliferation, adhesion, migration, differentiation
and invasion. Diseases associated with kinase
activities include tumor growth, the pathologic
neovascularization that supports solid tumor growth,
and associated with other diseases where excessive
local vascularization is involved such as ocular
diseases (diabetic retinopathy, age-related macular
degeneration, and the like) and inflammation
(psoriasis, rheumatoid arthritis, and the like).
[0095] While not wishing to be bound to theory,
phosphatases can also play a role in "kinase-dependent
diseases or conditions" as cognates of kinases; that
is, kinasesphosphorylate and phosphatases
dephosphorylate, for example protein substrates.
Therefore compounds of the invention, while modulating
kinase activity as described herein, may also
modulate, either directly or indirectly, phosphatase
activity. This additional modulation, if present, may
be synergistic (or not) to activity of compounds of
the invention toward a related or otherwise
interdependent kinase or kinase family. In any case,
as stated previously, the compounds of the invention
are useful for treating diseases characterized in part
by abnormal levels of cell proliferation (i.e. tumor
growth), programmed cell death (apoptosis), cell
migration and invasion and angiogenesis associated
with tumor growth. [0096] "Metabolite" refers to the
break-down or end product of a compound or its salt
produced by metabolism or biotransformation in the
animal or human body; for example, biotransformation
to a more polar molecule such as by oxidation,
reduction, or hydrolysis, or to a conjugate (see
Goodman and Gilman, "The Pharmacological Basis of
Therapeutics" .sup.th Ed., Pergamon Press, Gilman et
al. (eds), 1990 for a discussion of
biotransformation). As used herein, the metabolite of
a compound of the invention or its salt may be the
biologically active form of the compound in the body.
In one example, a prodrug may be used such that the
biologically active form, a metabolite, is released in
vivo. In another example, a biologically active
metabolite is discovered serendipitously, that is, no
prodrug design per se was undertaken. An assay for
activity of a metabolite of a compound of the present
invention is known to one of skill in the art in light
of the present disclosure. [0097] "Patient" for the
purposes of the present invention includes humans and
other animals, particularly mammals, and other
organisms. Thus the methods are applicable to both
human therapy and veterinary applications. In a
preferred embodiment the patient is a mammal, and in a
most preferred embodiment the patient is human. [0098]
A "pharmaceutically acceptable salt" of a compound
means a salt that is pharmaceutically acceptable and
that possesses the desired pharmacological activity of
the parent compound. It is understood that the
pharmaceutically acceptable salts are non-toxic.
Additional information on suitable pharmaceutically
acceptable salts can be found in Remington 's
Pharmaceutical Sciences, 17th ed., Mack Publishing
Company, Easton, PA, 1985, which is incorporated
herein by reference or S. M. Berge, et al.,
"Pharmaceutical Salts," J . Pharm. Sci., 1977;66:1-19
both of which are incorporated herein by reference.
[0099] Examples of pharmaceutically acceptable acid
addition salts include those formed with inorganic
acids such as hydrochloric acid, hydrobromic acid,
sulfuric acid, nitric acid, phosphoric acid, and the
like; as well as organic acids such as acetic acid,
trifluoroacetic acid, propionic acid, hexanoic acid,
cyclopentanepropionic acid, glycolic acid, pyruvic
acid, lacticacid, oxalic acid, maleic acid, malonic
acid, succinic acid, fumaric acid, tartaric acid,
citric acid, benzoic acid, cinnamic acid,
3-(4-hydroxybenzoyl)benzoic acid, mandelic acid,
methanesulfonic acid, ethanesulfonic acid,
1,2-ethanedisulfonic acid, 2-hydroxyethanesulfonic
acid, benzenesulfonic acid, 4-chlorobenzenesulfonic
acid, 2-naphthalenesulfonic acid, 4-toluenesulfonic
acid, camphorsulfonic acid, glucoheptonic acid,
4,4'-methylenebis-(3-hydroxy-2-ene-l-carboxylic acid),
3-phenylpropionic acid, trimethylacetic acid, tertiary
butylacetic acid, lauryl sulfuric acid, gluconic acid,
glutamic acid, hydroxynaphthoic acid, salicylic acid,
stearic acid, muconic acid, p-toluenesulfonic acid,
and salicylic acid and the like. [00100] Examples of a
pharmaceutically acceptable base addition salts
include those 



formed when an acidic proton present in the parent
compound is replaced by a metal ion, such as sodium,
potassium, lithium, ammonium, calcium, magnesium,
iron, zinc, copper, manganese, aluminum salts and the
like. Preferable salts are the ammonium, potassium,
sodium, calcium, and magnesium salts. Salts derived
from pharmaceutically acceptable organic non-toxic
bases include, but are not limited to, salts of
primary, secondary, and ternary amines, substituted
amines including naturally occurring substituted
amines, cyclic amines and basic ion exchange resins.
Examples of organic bases include isopropylamine,
trimethylamine, diethylamine, triethylamine,
tripropylamine, ethanolamine, 2-dimethylaminoethanol,
2-diethylaminoethanol, dicyclohexylamine, lysine,
arginine, histidine, caffeine, procaine, hydrabamine,
choline, betaine, ethylenediamine, glucosamine,
methylglucamine, theobromine, purines, piperazine,
piperidine, V-ethylpiperidine, tromethamine,
iV-methylglucamine, polyamine resins, and the like.
Exemplary organic bases are isopropylamine,
diethylamine, ethanolamine, trimethylamine,
dicyclohexylamine, choline, and caffeine. [00101]
"Platin," and "platin-containing agent" include, for
example, cisplatin, carboplatin, and oxaliplatin.
[00102] "Prodrug" refers to compounds that are
transformed (typically rapidly) in vivo to yield the
parent compound of the above formulae, for example, by
hydrolysis in blood. Common examples include, but are
not limited to, ester and amide forms of a compound
having an active form bearing a carboxylic acid
moiety. Examples of pharmaceutically acceptable esters
of the compounds of this invention include, but are
not limited to, alkyl esters (for example with between
about one and about six carbons) the alkyl group is a
straight or branched chain. Acceptable esters also
include cycloalkyl esters and arylalkyl esters such
as, but not limited to benzyl. Examples of
pharmaceutically acceptable amides ofthe compounds of
this invention include, but are not limited to,
primary amides, and secondary and tertiary alkyl
amides (for example with between about one and about
six carbons). Amides and esters of the compounds of
the present invention may be prepared according to
conventional methods. A thorough discussion of
prodrugs is provided in T. Higuchi and V. Stella,
"Pro-drugs as Novel Delivery Systems," VoI 14 of the
A.C.S. Symposium Series, and in Bioreversible Carriers
in Drug Design, ed. Edward B. Roche, American
Pharmaceutical Association and Pergamon Press, 1987,
both of which are incorporated herein by reference for
all purposes. [00103] "Raf inhibitor" includes, for
example, sorafenib, RAF 265 (CHIR 265), compounds in
Table 6, and compounds described in WO 2005/1 12932.
These references also describe in vitro assays that
can be used to determine the inhibitory activity of
RAF. [00104] "Rapamycin analogue" includes for
example, CCI-779, AP 23573, RAD 001, TAFA 93, and
compounds described in WO 2004/101583 and US 7,160,867
which are each incorporated herein by reference in
their entireties. [00105] "Receptor Tyrosine Kinase
inhibitor" includes, for example, inhibitors of AKT,
EGFR, ErbB2, IGFlR, KIT, Met, Raf, and VEGFR2.
Examples of receptor tyrosine kinase inhibitors can be
found in WO 2006/108059 (US Nat'l Stage Application
Serial No. 11/910,720), WO 2006/074057 (US Nat'l Stage
Application Serial No. 11/722,719), WO 2006/071819 (US
Nat'l Stage Application Serial No. 11/722,291), WO
2006/014325 (US Nat'l Stage Application Serial No.
11/571,140), WO 2005/1 17909 (US Nat'l Stage
Application Serial No. 11/568,173), WO 2005/030140 (US
Nat'l Stage Application Serial No. 10/573,336), WO
2004/050681 US Nat'l Stage Application Serial No.
10/533,555), WO 2005/1 12932 (US Nat'l Stage
Application Serial No. 11/568,789), and WO 2004/006846
(US Nat'l Stage Application Serial No. 10/522,004),
each of which is incorporated herein by reference for
all purposes. In particular, the applications cited in
this paragraph are incorporated for the purpose of
providing specific examples and generic embodiments
(and the definitions associated with the terms used in
the embodiments) of compounds that are useful in the
practice of the invention. These references also
describe in vitro assays useful in the practice of
this invention. [00106] "Taxane" includes, for
example, one or more of the following: Paclitaxel
(Taxol(r)) and Docetaxel (Taxotere(r)) . [00107]
"Therapeutically effective amount" is an amount of a
compound of the invention, that when administered to a
patient, ameliorates a symptom of the disease. The
amount of a compound of the invention which
constitutes a "therapeutically effective amount" will
varydepending on the compound, the disease state and
its severity, the age of the patient to be treated,
and the like. The therapeutically effective amount can
be determined routinely by one of ordinary skill in
the art having regard to their knowledge and to this
disclosure. [00108] "Topoisomerase inhibitor"
includes, for example, one or more of the following:
amsacrine, camptothecin, etoposide, etoposide
phosphate, exatecan, irinotecan, lurtotecan, and
teniposide, and topotecan. [00109] "Treating" or
"treatment" of a disease, disorder, or syndrome, as
used herein, includes (i) preventing the disease,
disorder, or syndrome from occurring in a human, i.e.
causing the clinical symptoms of the disease,
disorder, or syndrome not to develop in an animal that
may be exposed to or predisposed to the disease,
disorder, or syndrome but does not yet experience or
display symptoms of the disease, disorder, or
syndrome; (ii) inhibiting the disease, disorder, or
syndrome, i .e., arresting its development; and (iii)
relieving the disease, disorder, or syndrome, i.e.,
causing regression of the disease, disorder, or
syndrome. As is known in the art, adjustments for
systemic versus localized delivery, age, body weight,
general health, sex, diet, time of administration,
drug interaction and the severity of the condition may
be necessary, and will be ascertainable with routine
experimentation by one of ordinary skill in the art.
[00110] "SRC and/or ABL kinase inhibitor" includes,
for example, dasatinib, imatinib (Gleevec(r)), and
compounds described in WO 2006/074057. [00111] "VEGFR
inhibitor" includes, for example, one or more of the
following: VEGF Trap, ZD6474 (vandetanib, Zactima),
sorafenib, Angiozyme, AZD2171 (cediranib), pazopanib,
sorafenib, axitinib, SU5416 (semaxanib), PTK787
(vatalanib), AEE778, RAF 265, sunitinib (Sutent),
-(3,4-dichloro-2-fluorophenyl)-7-({[(3a ,5r,6aS)-2-
methyloctahydrocyclopenta[c]pyrrol-5-yl]methyl}oxy)-6-
(methyloxy)quinazolin-4-amine,
-(4-bromo-3-chloro-2-fluorophenyl)-7-({[(3a/?,5r,6a5)-
2-methyloctahydrocyclopenta[
c]pyrrol-5-yl]methyl}oxy)-6-(methyloxy)quinazolin-4-am
ine, -(3,4-dichloro-2-
fluorophenyl)-7-({[(3a/?,5s,6a5)-2-methyloctahydrocycl
openta[c]pyrrol-5-yl]methyl}oxy)-6-
(methyloxy)quinazolin-4-amine, -(4-bromo-3
-chloro-2-fluorophenyl)-7-( {[(3 ai?,5 s,6a5)-2-
methyloctahydrocyclo-penta[c]pyrrol-5-yl]methyl}oxy)-6
-(methyloxy)quinazolin-4-amine, compounds in Table 7,
and compounds described in WO 2004/050681 and WO
2004/006846.Embodiments of the Invention [00112] The
following paragraphs present a number of embodiments
of compounds that can be used to practice the
invention. In each instance, the embodiment includes
both the recited compounds as well as individual
isomers and mixtures of isomers. In addtion, in each
instance, the embodiment includes the pharmaceutically
acceptable salts, hydrates, and/or solvates of the
recited compounds and any individual isomers or
mixture of isomers thereof. [00113] In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, where growth and/or survival of tumor
cells of the cancer is enhanced, at least in part, by
the activity of PDK; in combination with one or more
treatments selected from surgery, one or more
chemotherapeutic agents, one or more hormone
therapies, one or more antibodies, one or more
immunotherapies, radioactive iodine therapy, and
radiation. [00114] In another embodiment, the
invention is directed to a method of treating cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments
independently selected from surgery, one or more
chemotherapeutic agents, one or more hormone
therapies, one or more antibodies, one or more
immunotherapies, radioactive iodine therapy, and
radiation; where the cancer is selected from breast
cancer, colon cancer, rectal cancer, endometrial
cancer, gastric carcinoma (including gastrointestinal
carcinoid tumors and gastrointestinal stromal tumors),
glioblastoma, hepatocellular carcinoma, small cell
lung cancer, non-small cell lung cancer (NSCLC),
melanoma, ovarian cancer, cervical cancer, pancreatic
cancer, prostate carcinoma, acute myelogenous leukemia
(AML), chronic myelogenous leukemia (CML),
non-Hodgkin's lymphoma, and thyroid carcinoma. In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments independently selected from surgery,
one or more chemotherapeutic agents, one or more
hormone therapies, one or more antibodies, one or more
immunotherapies, radioactive iodine therapy, and
radiation; where the cancer is selected from prostate
cancer, NSCLC, ovarian cancer, cervical cancer, breast
cancer, colon cancer, rectal cancer, and glioblastoma.
In another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summaryof the Invention, in combination with one or
more treatments independently selected from surgery,
one or more chemotherapeutic agents, one or more
hormone therapies, one or more antibodies, one or more
immunotherapies, radioactive iodine therapy, and
radiation; where the cancer is selected from NSCLC,
breast cancer, prostate cancer, glioblastoma, and
ovarian cancer. [00115] In another embodiment, the
invention is directed to a method of treating cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with a treatment where the treatment is
one or more chemotherapeutic agents. [00116] In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with a
treatment where the treatment is one or two
chemotherapeutic agents independently selected from
rapamycin, a rapamycin analogue, an alkylating agent,
a taxane, a platin, an EGFR inhibitor, and an ErbB2
inhibitor. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with a treatment where the treatment is
one or two chemotherapeutic agents independently
selected from rapamycin, temozolomide, paclitaxel,
docetaxel, carboplatin, cisplatin, oxaliplatin,
gefitinib (Iressa(r)), erlotinib (Tarceva(r)), Zactima
(ZD6474), HKI-272, pelitinib, canertinib, a compound
selected from Table 4, a compound in Table 7, and
lapatinib. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with a treatment where the treatment is
one or two chemotherapeutic agents independently
selected from rapamycin, temozolomide, paclitaxel,
docetaxel, carboplatin, trastuzumab, erlotinib,
iV-(3,4-dichloro-2-fluorophenyl)-7-
({[(3ai?,5r,6aS)-2-methyloctahydrocyclopenta[c]pyrrol-
5-yl]methyl}oxy)-6- (methyloxy)quinazolin-4-amine,
-(4-bromo-3-chloro-2-fluorophenyl)-7-({[(3ai?,5r,6aS)-
2-
methyloctahydrocyclo-penta[c]pyrrol-5-yl]methyl}oxy)-6
-(methyloxy)quinazolin-4-amine,
-(3,4-dichloro-2-fluorophenyl)-7-({[(3a/?,5s,6a
)-2-methyloctahydrocyclopenta[c]pyrrol-5-
yl]methyl}oxy)-6-(methyloxy)quinazolin-4-amine,
-(4-bromo-3-chloro-2-fluorophenyl)-7-
({[(3a/?,5s,6a5)-2-methyloctahydrocyclo-penta[c]pyrrol
-5-yl]methyl}oxy)-6- (methyloxy)quinazolin-4-amine, a
compound in Table 7, and lapatinib. In
anotherembodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with a
treatment where the treatment is one or two
chemotherapeutic agents independently selected from
rapamycin, paclitaxel, carboplatin, erlotinib, and
-(3,4-dichloro-2-fluorophenyl)-7-({[(3ai?,5r,6aS)-2-
methyloctahydrocyclopenta-[c]pyrrol-5-yl]methyl}oxy)-6
-(methyloxy)quinazolin-4-amine. [00117] In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with a treatment where
the treatment is one or two chemotherapeutic agents
independently selected from a platin and a taxane. In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with a
treatment where the treatment is one or two
chemotherapeutic agents independently selected from
carboplatin, cisplatin, oxaliplatin, and paclitaxel.
[00118] In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agent is an AKT inhibitor. In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with a treatment where
the treatment is one or two chemotherapeutic agents
where one of the chemotherapeutic agents is an AKT
inhibitor selected from perifosine, PKC 412, a
compound in Table 2a, and a compound in Table 2b.
[00119] In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is a cMET inhibitor. In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with a
treatment where the treatment is one or two
chemotherapeutic agents where one of the
chemotherapeutic agents is a cMET inhibitorselected
from a compound in Table 3a, a compound in Table 3b,
and a compound in Table 3c. [00120] In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I as defined in the Summary of the
Invention, in combination with a treatment where the
treatment is one or two chemotherapeutic agents where
one of the chemotherapeutic agents is an EGFR
inhibitor. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is an EGFR inhibitor selected
from lapatinib (Tykerb(r)), gefitinib (Iressa(r)),
erlotinib (Tarceva(r)), Zactima (ZD6474), AEE788,
HKI-272, EKB-569, CI 1033, a compound selected from
Table 4, and a compound in Table 7. In another
embodiment, In another embodiment, the invention is 



directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I as defined
in the Summary of the Invention, in combination with a
treatment where the treatment is one or two
chemotherapeutic agents where one of the
chemotherapeutic agents is an EGFR inhibitor selected
from lapatinib (Tykerb(r)), gefitinib (Iressa(r)),
erlotinib (Tarceva(r)), Zactima (ZD6474), AEE788,
HKI-272, EKB-569, CI 1033,
-(3,4-dichloro-2-fluorophenyl)-7-
({[(3ai?,5r,6a5)-2-methyloctahydrocyclopenta[c]pyrrol-
5-yl]methyl}oxy)-6- (methyloxy)quinazolin-4-amine
-(4-bromo-3-chloro-2-fluorophenyl)-7-({[(3a/?,5r,6aS)-
2-
methyloctahydrocyclo-penta[c]pyrrol-5-yl]methyl}oxy)-6
-(methyloxy)quinazolin-4-amine,
-(3,4-dichloro-2-fluorophenyl)-7-({[(3a/?,5s,6a5)-2-me
thyloctahydrocyclopenta[c]pyrrol-5-
yl]methyl}oxy)-6-(methyloxy)quinazolin-4-amine, and
-(4-bromo-3-chloro-2-
fluorophenyl)-7-({[(3a/?,5s,6a5)-2-methyloctahydrocycl
o-penta[c]pyrrol-5-yl]methyl}oxy)-6-
(methyloxy)quinazolin-4-amine . [00121] In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I as defined in the Summary of the
Invention, in combination with a treatment where the
treatment is one or two chemotherapeutic agents where
one of the chemotherapeutic agents is an ErbB2
inhibitor. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary ofthe Invention, in combination
with a treatment where the treatment is one or two
chemotherapeutic agents where one of the
chemotherapeutic agents is an ErbB2 inhibitor selected
from lapatinib, EKB-569, HKI272, CI 1033, PKI- 166,
and a compound selected from Table 4. [00122] In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with a
treatment where the treatment is one or two
chemotherapeutic agents where one of the
chemotherapeutic agents is an HSP90 inhibitor. In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with a
treatment where the treatment is one or two
chemotherapeutic agents where one of the
chemotherapeutic agents is an HSP90 inhibitor selected
from 17-AAG, 17-DMAG, Geldanamycin, and CNF2024. In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with a
treatment where the treatment is one or two
chemotherapeutic agents where one of the
chemotherapeutic agents is an HSP90 inhibitor selected
from 17-AAG, 17-DMAG, and Geldanamycin. [00123] In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with a
treatment where the treatment is one or two
chemotherapeutic agents where one of the
chemotherapeutic agents is an IGFlR inhibitor. In
another embodiment, In another embodiment, the
invention is directed to a method of treating cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is an IGFlR inhibitor selected
from Table 5a and Table 5b. [00124] In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with a treatment where
the treatment is one or two chemotherapeutic agents
where one of the chemotherapeutic agents is a Raf
inhibitor. In another embodiment, the invention is
directedto a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is a Raf inhibitor selected
from sorafenib, RAF 265 (CHIR-265), and a compound in
Table 6. [00125] In another embodiment, the invention
is directed to a method of treating cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is a VEGFR inhibitor. In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with a
treatment where the treatment is one or two
chemotherapeutic agents where one of the
chemotherapeutic agents is a VEGFR inhibitor selected
from VEGF Trap, ZD6474 (Zactima), cediranib (AZ2171),
pazopanib, sunitinib, sorafenib, axitinib, AEE788, RAF
265 (CHIR-265), a compound selected from Table 4, and
a compound selected from Table 7. [00126] In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with a treatment where
the treatment is one or two chemotherapeutic agents
where one of the chemotherapeutic agents is a cKIT
inhibitor. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is a cKIT inhibitor selected
from imatinib, sunitinib, nilotinib, AMG 706,
sorafenib, a compound in Table 3b, a compound in Table
3c, a compound in Table 8, and a compound in Table 9.
[00127] In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is a FLT3 inhibitor. In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient atherapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with a
treatment where the treatment is one or two
chemotherapeutic agents where one of the
chemotherapeutic agents is a FLT3 inhibitor selected
from CEP-701, PKC 412, sunitinib, MLN 518, sunitinib,
sorafenib, a compound in Table 3a, a compound in Table
3b, a compound in Table 3c, and a compound in Table 9.
[00128] In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is selected from rapamycin, a
rapamycin analogue, PIl 03, and SF 1126. In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with a treatment where
the treatment is one or two chemotherapeutic agents
where one of the chemotherapeutic agents is selected
from rapamycin, CCI-779, AP 23573, RAD 001 , TAFA 93,
PI103, and SF 1126. In another embodiment, the
invention is directed to a method of treating cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is rapamycin. [00129] In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with a
treatment where the treatment is one or two
chemotherapeutic agents where one of the
chemotherapeutic agents is of formula 100: 100 where q
is 1, 2, or 3; E is -NR9-, -O-, or absent and Y is
-CH2CH2-, -CH2-, or absent provided that when E is
-NR9- or -O-, then Y is -CH2CH2-; R2 is selected from
halogen, trihalomethyl, -CN, -NO2, -OR3, and lower
alkyl; R8 is selected from -H, lower alkyl, -C(O)OR
3,-C(O)N(R 3)R4, -SO2R4, and -C(O)R3; R9 is hydrogen
or lower alkyl; R3 is hydrogen or R4; R4 is selected
from lower alkyl, aryl, lower arylalkyl, heterocyclyl,
and lower heterocyclylalkyl; or R3 and R4, when taken
together with a common nitrogen to which they are
attached, form a five- to seven-membered heterocyclyl,
said five- to seven-membered heterocyclyl optionally
containing one or more additional heteroatom selected
from N, O, S, and P; or a single geometric isomer,
stereoisomer, racemate, enantiomer, or diastereomer,
thereof and optionally as a pharmaceutically
acceptable salt, additionally optionally as a solvate,
and additionally as a hydrate thereof. The terms used
to describe the scope of formula 100 are defined in WO
2004/006846 (US Nat'l Stage Application Serial No.
10/522,004) which is herein incorporated by reference.
Whenever a compound of formula 100 is described in
this application, whether by structure or by use of
the term "formula 100," the terms used to describe
that compound are defined by WO 2004/006846 (US Nat'l
Stage Application Serial No. 10/522,004). In
particular, "alkyl" in formula 100 is intended to
include linear, branched, or cyclic hydrocarbon
structures and combinations thereof, inclusively;
"lower alkyl" means alkyl groups of from one to six
carbon atoms. "Aryl" in formula 100 means an aromatic
sixto fourteen-membered carbocyclic rings which
include, for example, benzene, naphthalene, indane,
tetralin, fluorene and the like. "Lower arylalkyl" in
formula 100 means a residue in which an aryl moiety is
attached to a parent structure via one of an alkylene,
alkenylene, or alkynylene radical where the "alkyl"
portion of the group has one to six carbons; examples
include benzyl, phenethyl, phenylvinyl, phenylallyl
and the like. In formula 100, "heterocyclyl" means a
stable monocyclic, bicyclic or tricyclic three- to
fifteen-membered ring radical (including fused or
bridged ring systems) that consists of carbon atoms
and from one to five heteroatoms selected from the
group consisting of nitrogen, phosphorus, oxygen and
sulfur where the nitrogen, phosphorus, carbon and
sulfur atoms in the heterocyclyl radical may be
optionally oxidized to various oxidation states and
the nitrogen atom may be optionally quaternized; and
the ring radical may be partially or fully saturated
or aromatic. "Lower heterocyclylalkyl" means a residue
in which a heterocyclyl is attached to a parent
structure via one of an alkylene, alkenylene, and
alkynylene radical having one to six carbons. [00130]
In another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with a
treatment where the treatment is one or two
chemotherapeutic agents where one of the
chemotherapeutic agents is selected from a compound in
Table 2a. In another embodiment,the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I selected
from Table 1 in combination with a treatment where the
treatment is one or two chemotherapeutic agents where
one of the chemotherapeutic agents is selected from
Table 2a. [00131] In another embodiment, the invention
is directed to a method of treating cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with a treatment where the treatment is
one or more chemotherapeutic agents where one of the
chemotherapeutic agent is selected from a compound in
Table 2b. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I selected
from Table 1 in combination with a treatment where the
treatment is one or more chemotherapeutic agents where
one of the chemotherapeutic agent is selected from
Table 2b. [00132] In another embodiment, the invention
is directed to a method of treating cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with a treatment where the treatment is
one or more chemotherapeutic agents where one of the
chemotherapeutic agent is selected from a compound in
Table 3a. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I selected
from Table 1 in combination with a treatment where the
treatment is one or more chemotherapeutic agents where
one of the chemotherapeutic agent is selected from
Table 3a. [00133] In another embodiment, the invention
is directed to a method of treating cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with a treatment where the treatment is
one or more chemotherapeutic agents where one of the
chemotherapeutic agent is selected from a compound in
Table 3b. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I selected
from Table 1 in combination with a treatment where the
treatment is one or more chemotherapeutic agents where
one of the chemotherapeutic agent is selected from
Table 3b. [00134] In another embodiment, the invention
is directed to a method of treating cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with atreatment where the treatment is
one or more chemotherapeutic agents where one of the
chemotherapeutic agent is selected from a compound in
Table 3c. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I selected
from Table 1 in combination with a treatment where the
treatment is one or more chemotherapeutic agents where
one of the chemotherapeutic agent is selected from
Table 3c. [00135] In another embodiment, the invention
is directed to a method of treating cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is selected from a compound in
Table 4. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I selected
from Table 1 in combination with a treatment where the
treatment is one or two chemotherapeutic agents where
one of the chemotherapeutic agents is selected from
Table 4. [00136] In another embodiment, the invention
is directed to a method of treating cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with a treatment where the treatment is
one or two chemotherapeutic agents where one of the
chemotherapeutic agents is
-(3,4-dichloro-2-fluorophenyi)-7-({[(3a/?,5r,6aS)-2- 



methyloctahydrocyclopenta[c]pyrrol-5-yl]methyl}oxy)-6-
(methyloxy)quinazolin-4-amine,
-(4-bromo-3-chloro-2-fluorophenyl)-7-({[(3a
?,5r,6aS)-2-methyloctahydrocyclopenta[
c]pyrrol-5-yl]methyl}oxy)-6-(methyloxy)quinazolin-4-am
ine, -(3,4-dichloro-2-
fluorophenyl)-7-({[(3a/?,5s,6aS)-2-methyloctahydrocycl
openta[c]pyrrol-5-yl]methyl}oxy)-6-
(methyloxy)quinazolin-4-amine, or
-(4-bromo-3-chloro-2-fluorophenyl)-7-({[(3ai?,5s,6aS -
2-methyloctahydrocyclo-penta[c]pyrrol-5-yl]methyl}oxy)
-6-(methyloxy)quinazolin-4-amine, optionally as a
pharmaceutically acceptable salt and additionally
optionally as a hydrate and additionally optionally as
a solvate thereof. In another embodiment, the
invention is directed to a method of treating cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I selected from Table 1 in combination with a
treatment where the treatment is one or two
chemotherapeutic agents where one of the
chemotherapeutic agents is
-(3,4-dichloro-2-fluorophenyl)-7-
({[(3ai?,5r,6aS)-2-methyloctahydrocyclopenta[c]pyrrol-
5-yl]methyl}oxy)-6- (methyloxy)quinazolin-4-amine,
-(4-bromo-3-chloro-2-fluorophenyl)-7-({[(3a
,5r,6a5)-2-methyloctahydrocyclo-penta[c]pyrrol-5-yl]me
thyl}oxy)-6-(methyloxy)quinazolin-4-amine,
-(3,4-dichloro-2-fluorophenyl)-7-({[(3a/?,5s,6a5)-2-me
thyloctahydrocyclopenta[c]pyrrol-5-
yl]methyl}oxy)-6-(methyloxy)quinazolin-4-amine, or
-(4-bromo-3-chloro-2-fluorophenyl)-
7-({[(3a/?,5s,6a5)-2-methyloctahydrocyclo-penta[c]pyrr
ol-5-yl]methyl}oxy)-6- (methyloxy)quinazolin-4-amine,
optionally as a pharmaceutically acceptable salt and
additionally optionally as a hydrate and additionally
optionally as a solvate thereof. [00137] In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with a treatment where
the treatment is one or two chemotherapeutic agents
where one of the chemotherapeutic agents is
-(3,4-dichloro-2-fluorophenyl)-7-({[(3ai?,5r,6a5)-2-
methyloctahydrocyclopenta-[c]pyrrol-5-yl]methyl}oxy)-6
-(methyloxy)quinazolin-4-amine optionally as a
pharmaceutically acceptable salt and additionally
optionally as a hydrate and additionally optionally as
a solvate thereof. In another embodiment, the
invention is directed to a method of treating cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I selected from Table 1 in combination with a
treatment where the treatment is one or two
chemotherapeutic agents where one of the
chemotherapeutic agents is
-(3,4-dichloro-2-fluorophenyl)-7-
({[(3a/?,5r,6aS)-2-methyloctahydrocyclopenta-[c]pyrrol
-5-yl]methyl}oxy)-6- (methyloxy)quinazolin-4-amine
optionally as a pharmaceutically acceptable salt and
additionally optionally as a hydrate and additionally
optionally as a solvate thereof. [00138] In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with a treatment where
the treatment is one or more chemotherapeutic agents
where one of the chemotherapeutic agent is selected
from a compound in Table 5a. In another embodiment,
the invention is directed to a method of treating
cancer which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I selected from Table 1 in
combination with a treatment where the treatment is
one or more chemotherapeutic agents where one of the
chemotherapeutic agent is selected from Table 5a.
[00139] In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with a treatment where the treatment is
one or more chemotherapeutic agents where one of
thechemotherapeutic agent is selected from a compound
in Table 5b. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I selected
from Table 1 in combination with a treatment where the
treatment is one or more chemotherapeutic agents where
one of the chemotherapeutic agent is selected from
Table 5b. [00140] In another embodiment, the invention
is directed to a method of treating cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with a treatment where the treatment is
one or more chemotherapeutic agents where one of the
chemotherapeutic agent is selected from a compound in
Table 6. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I selected
from Table 1 in combination with a treatment where the
treatment is one or more chemotherapeutic agents where
one of the chemotherapeutic agent is selected from
Table 6. [00141] In another embodiment, the invention
is directed to a method of treating cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with a treatment where the treatment is
one or more chemotherapeutic agents where one of the
chemotherapeutic agent is selected from a compound in
Table 7. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I selected
from Table 1 in combination with a treatment where the
treatment is one or more chemotherapeutic agents where
one of the chemotherapeutic agent is selected from
Table 7. [00142] In another embodiment, the invention
is directed to a method of treating cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with a treatment where the treatment is
one or more chemotherapeutic agents where one of the
chemotherapeutic agent is selected from a compound in
Table 8. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I selected
from Table 1 in combination with a treatment where the
treatment is one or more chemotherapeutic agents where
one of the chemotherapeutic agent is selected from
Table 8. [00143] In another embodiment, the invention
is directed to a method of treating cancer which
method comprises administering to a patient a
therapeutically effective amount of aCompound of
Formula I, as defined in the Summary of the Invention,
in combination with a treatment where the treatment is
one or more chemotherapeutic agents where one of the
chemotherapeutic agent is selected from a compound in
Table 9. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I selected
from Table 1 in combination with a treatment where the
treatment is one or more chemotherapeutic agents where
one of the chemotherapeutic agent is selected from
Table 9. [00144] In another embodiment, the invention
is directed to a method of treating cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I selected from Table 1 in combination with a
treatment where the treatment is one or two
chemotherapeutic agents where one of the
chemotherapeutic agent is paclitaxel. [00145] In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I selected from Table
1 in combination with a treatment where the treatment
is one or two chemotherapeutic agents where one of the
chemotherapeutic agent is rapamycin. [00146] In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I selected from Table
1 in combination with a treatment where the treatment
is one or two chemotherapeutic agents where one of the
chemotherapeutic agent is carboplatin. [00147] In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I selected from Table
1 in combination with a treatment where the treatment
is one or two chemotherapeutic agents where one of the
chemotherapeutic agent is erlotinib. [00148] In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I selected from Table
1 in combination with a treatment where the treatment
is one or two chemotherapeutic agents where one of the
chemotherapeutic agent is lapatinib. [00149] In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of aCompound of Formula I selected from Table 1
in combination with a treatment where the treatment is
one or two antibodies where one of the antibodies is
trastuzumab. [00150] In another embodiment, the
invention is directed to a method of treating cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I selected from Table 1 in combination with a
treatment where the treatment is one or two antibodies
where one of the antibodies is cetuximab. [00151] In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I selected from Table
1 in combination with a treatment where the treatment
is one or two antibodies where one of the antibodies
is panitumumab. [00152] In another embodiment, the
invention is directed to a method of treating cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I selected from Table 1 in combination with a
treatment where the treatment is one or two antibodies
where one of the antibodies is bevacizumab. [00153] In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with a
treatment where the treatment is radiation. In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I selected from Table 1 in
combination with a treatment where the treatment is
radiation. [00154] In another embodiment, the
invention is directed to a method of treating cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with a treatment where the treatment is
one or two antibodies. In another embodiment, the
invention is directed to a method of treating cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with a treatment where the treatment is
one or two antibodies independently selected from an
IGFlR antibody (including, for example, IGF-IR A12
MoAb, IGF- 1R 19D12 MoAb, aIGF- 1R h7C 10 MoAb and
aIGF- 1R CP-75 1871 MoAb), Alemtuzumab, Bevacizumab
(Avastin(r)), Gemtuzumab, Gemtuzumab ozogamicin,
Ibritumomab tiuxetan, Panitumumab, Rituximab,
Tositumomab, Omnitarg (pertuzimab), an anti-ErbB2
anibodies (including trastuzumab (Herceptin(r))), and
an anti-EGFR antibodies(including, for example,
cetuximab (Erbitux), panitumumab, nimotuzumab, and
EMD72000)). [00155] In another embodiment, the
invention is directed to a method of treating cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I selected from Table 1 in combination with a
treatment where the treatment is one or two
antibodies. In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I selected
from Table 1 in combination with a treatment where the
treatment is one or two antibodies independently
selected from an IGF1R antibody (including, for
example, IGF- 1R A12 MoAb, "IGF- 1R 19Dl 2 MoAb,
IGF-IR h7C10 MoAb and "IGF-IR CP-751871 MoAb),
Alemtuzumab, Bevacizumab (Avastin(r)), Gemtuzumab,
Gemtuzumab ozogamicin, Ibritumomab tiuxetan,
Panitumumab, Rituximab, Tositumomab, Omnitarg
(pertuzimab), an anti-ErbB2 anibodies (including
trastuzumab (Herceptin(r))), and an anti-EGFR
antibodies (including, for example, cetuximab
(Erbitux), panitumumab, nimotuzumab, and EMD72000)).
[00156] In another embodiment, the invention is
directed to a method of treating cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with a treatment where the treatment is
one or more chemotherapeutic agents where one of the
chemotherapeutic agent is temozolomide. In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I selected from Table 1 in
combination with a treatment where the treatment is
one or more chemotherapeutic agents where one of the
chemotherapeutic agent is temozolomide. [00157] In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with a
treatment where the treatment is surgery. In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I selected from Table 1 in
combination with a treatment where the treatment is
surgery. [00158] In another embodiment, the invention
is directed to a method of treating cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with atreatment where the treatment is
one or two hormone therapies. In another embodiment,
the invention is directed to a method of treating
cancer which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with a treatment where
the treatment is one or two hormone therapies
independently selected from tamoxifen, Toremifene
(Fareston), Fulvestrant (Faslodex), Megestrol acetate
(Megace), ovarian ablation, Raloxifene, a luteinizing
hormone-releasing hormone (LHRH) analog (including
goserelin and leuprolide), Megestrol acetate (Megace),
and one or more aromatase inhibitor. In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with a treatment where
the treatment is one or two hormone therapies where
one of the hormone therapies is an aromatase inhibitor
selected from letrozole (Femara), anastrozole
(Arimidex), and exemestane (Aromasin). In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with a treatment where
the treatment is one or two hormone therapies
independently selected from from tamoxifen and an
aromatase inhibitor. [00159] In another embodiment,
the invention is directed to a method of treating
cancer which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I selected from Table 1 in
combination with a treatment where the treatment is
one or two hormone therapies. In another embodiment,
the invention is directed 



to a method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I selected from Table
1 in combination with a treatment where one of the
treatments is one or two hormone therapies
independently selected from tamoxifen, Toremifene
(Fareston), Fulvestrant (Faslodex), Megestrol acetate
(Megace), ovarian ablation, Raloxifene, a luteinizing
hormone-releasing hormone (LHRH) analog (including
goserelin and leuprolide), Megestrol acetate (Megace),
and one or two aromatase inhibitor. In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I selected from Table 1 in
combination with a treatment where one of the
treatments is one or two hormone therapies where one
of the hormone therapies is an aromatase inhibitor
selected from letrozole (Femara), anastrozole
(Arimidex), and exemestane (Aromasin). In another
embodiment, theinvention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I selected from Table 1 in
combination with a treatment where one of the
treatments is one or two hormone therapies
independently selected from from tamoxifen and an
aromatase inhibitor. [00160] In another embodiment,
the invention is directed to a method of treating
cancer which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with a treatment where
one of the treatments is one antibody selected from an
EGFR antibody and an ErbB2 antibody, or the treatment
is one or two chemotherapeutic agents independently
selected from a rapamycin, a rapamycin analogue, an
alkylating agent, a taxane, a platin, an EGFR
inhibitor, and an ErbB2 inhibitor. In another
embodiment, the invention is directed to a method of
treating cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I selected from Table 1 in
combination with a treatment where one of the
treatments is one antibody selected from an EGFR
antibody and an ErbB2 antibody, or the treatment is
one or two chemotherapeutic agents independently
selected from a rapamycin, rapamycin analogue, an
alkylating agent, a taxane, a platin, an EGFR
inhibitor, and an ErbB2 inhibitor. [00161] In another
embodiment, the invention is directed to a method of
treating acute myelogenous leukemia (AML) which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments independently
selected from bone marrow or peripheral blood stem
cell transplantation, radiation, one or two
antibodies, and one or two chemotherapeutic agents. In
another embodiment, the invention is directed to a
method of treating acute myelogenous leukemia (AML)
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or two treatments where one of
the treatments is one antibody selected from
Gemtuzumab ozogamicin (Mylotarg), IGF-IR Al 2 MoAb,
IGF-IR 19Dl 2 MoAb, 0IGF-IR h7C 10 MoAb, 0IGF-IR CP-75
1871 MoAb and trastuzumab. In another embodiment, the
invention is directed to a method of treating acute
myelogenous leukemia (AML) which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments where one of the treatments is one or
two chemotherapeutic agents selected from Imatinib
(i.e. Gleevec(r)), PKC 412, CEP-701, daunorubicin,
doxorubicin, cytarabine (ara-C), an anthracycline
drugsuch as daunorubicin or idarubicin (Daunomycin,
Idamycin), 6-thioguanine, and a granulocyte
colony-stimulating factor (such as Neupogen or
Leukine). [00162] In another embodiment, the invention
is directed to a method of treating chronic
myelogenous leukemia (CML) which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments independently selected from bone
marrow or peripheral blood stem cell transplantation,
radiation, one or two chemotherapeutic agents,
immunotherapy, and one or two antibodies. In another
embodiment, the invention is directed to a method of
treating chronic myelogenous leukemia (CML) which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments where one
of the treatments is one or two of the
chemotherapeutic agents selected from Imatinib (i.e.
Gleevec(r)), PKC 412, hydroxyurea (Hydrea), cytosine,
cytosine arabinoside, dasatinib, AMN107, VX680
(MK0457), and cytarabine (ara-C). In another
embodiment, the invention is directed to a method of
treating chronic myelogenous leukemia (CML) which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments where one
of the treatments is one or two chemotherapeutic
agents selected from Imatinib (i.e. Gleevec(r)) and
dasatinib. In another embodiment, the invention is
directed to a method of treating chronic myelogenous
leukemia (CML) which method comprises administering to
a patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments where one of the treatments is
immunotherapy and the immunotherapy is interferon
therapy such as interferon-a. [00163] In another
embodiment, the invention is directed to a method of
treating prostate cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments independently selected from surgery
(including cryosurgery), radiation, one or two
chemotherapeutic agents, one or two antibodies, and
one or two hormone therapies. In another embodiment,
the invention is directed to a method of treating
prostate cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments where one of the treatments is an antibody
selected from "IGF-IR Al 2 MoAb, "IGF-IR 19Dl 2 MoAb,
0IGF-IR h7C10 MoAb, and "IGF-IR CP751871 MoAb. In
another embodiment, the invention is directed to a
method of treating prostate cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is one or two of the chemotherapeutic
agents independently selected from rapamycin,
mitoxantrone, prednisone, docetaxel (Taxotere),
doxorubicin, etoposide, vinblastine, paclitaxel, and
carboplatin. In another embodiment, the invention is
directed to a method of treating prostate cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments where one
of the treatments is one or two of the hormone therapy
indepependently selected from androgen deprivation
therapy and androgen suppression therapy. In another
embodiment, the invention is directed to a method of
treating prostate cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments where one of the treatments is one or
two chemotherapeutic agents where one of the
chemotherapeutic agents is a taxane. In another
embodiment, the invention is directed to a method of
treating prostate cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments where one of the treatments is one or
two chemotherapeutic agents where one of the
chemotherapeutic agents is rapamycin. [00164] In
another embodiment, the invention is directed to a
method of treating melanoma which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments independently selected from surgery,
radiation, one or two immunotherapies, one or two
hormone therapies, and one or two chemotherapeutic
agents. In another embodiment, the invention is
directed to a method of treating melanoma which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is one or two chemotherapeutic agents
independently selected from an alkylating agent, a
taxane, a platin, and a Raf inhibitor. In another
embodiment, the invention is directed to a method of
treating melanoma which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination withone or more
treatments where one of the treatments is one or two
chemotherapeutic agents independently selected from
sorafenib, Paclitaxel (Taxol(r)), Docetaxel
(Taxotere(r)), dacarbazine, rapamycin, imatinib
mesylate (Gleevec(r)), sorafenib, cisplatin,
carboplatin, dacarbazine (DTIC), carmustine (BCNU),
vinblastine, temozolomide (Temodar), Melphalan, and
imiquimod (Aldara). In another embodiment, the
invention is directed to a method of treating melanoma
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments where one
of the treatments is one or two immunotherapies
independently selected from ipilimumab,
interferon-alpha and interleukin- 2. In another
embodiment, the invention is directed to a method of
treating melanoma which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments where one of the treatments is hormone
therapy where the hormone therapy is tamoxifen.
[00165] In another embodiment, the invention is
directed to a method of treating colon or rectal
cancer which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments independently selected from surgery,
radiation, one or two antibodies, and one or two
chemotherapeutic agents. In another embodiment, the
invention is directed to a method of treating colon or
rectal cancer which method comprises administering to
a patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments where one of the treatments is surgery
selected from local excision, electrofulguration,
segmental colon resection, polypectomy, local
transanal resection, low anterior resection,
abdominoperineal resection, and pelvic exenteration.
In another embodiment, the invention is directed to a
method of treating colon or rectal cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is one or two chemotherapeutic agents
independently selected from a platinum-containing
compound (including cisplatin, oxaliplatin, and
carboplatin), 5-fluorouracil (5-FU), leucovorin,
capecitabine (Xeloda), irinotecan (Camptosar), FOLFOX
(Folinic acid, 5-FU, Oxaliplatin), and leucovorin. In
another embodiment, the invention is directed to a
method of treating colon or rectal cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, asdefined
in the Summary of the Invention, in combination with
one or more treatments where one of the treatments is
one or two antibodies independently selected from
cetuximab (Erbitux) and bevacizumab (Avastin). [00166]
In another embodiment, the invention is directed to a
method of treating pancreatic cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments independently
selected from surgery, radiation, one or two
antibodies, and one or two chemotherapeutic agents. In
another embodiment, the invention is directed to a
method of treating pancreatic cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is selected from one or two
chemotherapeutic agents independently selected from
platinum-containing compound (including cisplatin,
oxaliplatin, and carboplatin), 5-fluorouracil (5-FU),
gemcitabine, a taxane (including paclitaxel and
docetaxel), topotecan, irinotecan, capecitabine,
streptozocin, erlotinib (Tarceva), , leucovorin, and
capecitabine (Xeloda). In another embodiment, the
invention is directed to a method of treating
pancreatic cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments where one of the treatments is an antibody
wehre the antibody is cetuximab. [00167] In another
embodiment, the invention is directed to a method of
treating breast cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments independently selected from surgery,
radiation, one or two chemotherapeutic agents, one or
two hormone therapies, and one or two antibodies. In
another embodiment, the invention is directed to a
method of treating breast cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is one or two of the chemotherapeutic
agents independently selected from lapatinib
(Tykerb(r)), Paclitaxel (Taxol(r)), docetaxel,
capecitabine, Cyclophosphamide (Cytoxan), CMF
(cyclophosphamide, fluoruracil, and methotrexate),
methotrexate, fluorouracil, doxorubicin, epirubicin,
gemcitabine, carboplatin (Paraplatin), cisplatin
(Platinol), vinorelbine (Navelbine), capecitabine
(Xeloda), pegylated liposomal doxorubicin (Doxil),
albumin-bound paclitaxel (Abraxane), AC (adriamycin
andCyclophosphamide), adriamyclin, and pamidronate or
zoledronic acid (to treat bone weakness). In another
embodiment, the invention is directed to a method of
treating breast cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments where one of the treatments is one or
two hormone therapies independently selected from
tamoxifen, Toremifene (Fareston), Fulvestrant
(Faslodex), Megestrol acetate (Megace), ovarian
ablation, Raloxifene, a luteinizing hormone-releasing
hormone (LHRH) analogs (including goserelin and
leuprolide), Megestrol acetate (Megace), and one or
more aromatase inhibitors. In another embodiment, the
invention is directed to a method of treating breast
cancer which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments where one of the treatments is one or two
hormone therapies and one of the hormone therapies is
an aromatase inhibitor selected from letrozole
(Femara), anastrozole (Arimidex), and exemestane
(Aromasin). In another embodiment, the invention is
directed to a method of treating breast cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments where one
of the treatments is one or two antibodies
independently selected from a IGF- 1R A12 MoAb, aIGF-
1R 19D12 MoAb, aIGF- 1R h7C 10 MoAb, aIGF- 1R CP-75
1871 MoAb, bevacizumab (Avastin), and trastuzumab.
[00168] In another embodiment, the invention is
directed to a method of treating breast cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination 



with one or more treatments where one of the
treatments is one or two chemotherapeutic agents and
one of the chemotherapeutic agents is erlotinib.
[00169] In another embodiment, the invention is
directed to a method of treating breast cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments where one
of the treatments is one or two of the
chemotherapeutic agents and one or two of the
chemotherapeutic agents are independently selected
from rapamycin, lapatinib, erlotinib,
-(3,4-dichloro-2-fluorophenyl)-7-
({[(3a/?,5r,6aS)-2-methyloctahydrocyclopenta[c]pyrrol-
5-yl]methyl}oxy)-6- (methyloxy)quinazolin-4-amine
optionally as a pharmaceutically acceptable salt and
additionally optionally as a hydrate and additionally
optionally as a solvate thereof,
-(4-bromo-3-chloro-2-fluorophenyl)-7-({[(3a/?,5r,6aS)-
2-methyloctahydrocyclo-penta[c]pyi tol-
5-yl]methyl}oxy)-6-(methyloxy)quinazolin-4-amine
optionally as a pharmaceutically acceptable salt and
additionally optionally as a hydrate and additionally
optionally as a solvate thereof,
-V-(3,4-dichloro-2-fluorophenyl)-7-({[(3a ,5s,6a5)-2-
methyloctahydrocyclopenta[c]pyrrol-5-yl]methyl}oxy)-6-
(methyloxy)quinazolin-4-amine optionally as a
pharmaceutically acceptable salt and additionally
optionally as a hydrate and additionally optionally as
a solvate thereof, and
iV-(4-bromo-3-chloro-2-fluorophenyl)-7-
({[(3ai?,5s,6a5)-2-methyloctahydrocyclo-penta[c]pyrrol
-5-yl]methyl}oxy)-6- (methyloxy)quinazolin-4-amine
optionally as a pharmaceutically acceptable salt and
additionally optionally as a hydrate and additionally
optionally as a solvate thereof. [00170] In another
embodiment, the invention is directed to a method of
treating breast cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments where one of the treatments is one or
two of the antibodies. In another embodiment, the
invention is directed to a method of treating breast
cancer which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments where one of the treatments is one or two
antibodies and one of the antibodies is trastuzumab.
[00171] In another embodiment, the invention is
directed to a method of treating breast cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments where one
of the treatments is one or two of the
chemotherapeutic agents and one of the
chemotherapeutic agents is selected from -(3,4-
dichloro-2-fluorophenyl)-7-({[(3ai?,5r,6aS)-2-methyloc
tahydrocyclopenta[c]pyrrol-5-
yl]methyl}oxy)-6-(methyloxy)quinazolin-4-amine,
V-(4-bromo-3-chloro-2-fluorophenyl)-7-
({[(3a/?,5r,6a5)-2-methyloctahydrocyclo-penta[c]pyrrol
-5-yl]methyl}oxy)-6- (methyloxy)quinazolin-4-amine,
-(3,4-dichloro-2-fluorophenyl)-7-({[(3a/?,5s,6a5)-2-
methyloctahydrocyclopenta[c]pyrrol-5-yl]methyl}oxy)-6-
(methyloxy)quinazolin-4-amine, and
-(4-bromo-3-chloro-2-fluorophenyl)-7-({[(3a/?,5s,6aS)-
2-methyloctahydrocyclopenta[
c]pyrrol-5-yl]methyl}oxy)-6-(methyloxy)quinazolin-4-am
ine; optionally as a pharmaceutically acceptable salt
and additionally optionally as a hydrate and
additionally optionally as a solvate thereof.[00172]
In another embodiment, the invention is directed to a
method of treating breast cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is one or two of the chemotherapeutic
agents and one of the chemotherapeutic agents is
-(3,4-dichloro-2-
fluorophenyl)-7-({[(3a/?,5r,6a5)-2-methyloctahydrocycl
openta-[c]pyrrol-5-yl]methyl}oxy)-6-
(methyloxy)quinazolin-4-amine optionally as a
pharmaceutically acceptable salt and additionally
optionally as a hydrate and additionally optionally as
a solvate thereof. [00173] In another embodiment, the
invention is directed to a method of treating
non-small cell lung cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments independently selected from surgery,
radiation, one or more antibodies, and one or more
chemotherapeutic agents. In another embodiment, the
invention is directed to a method of treating
non-small cell lung cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments where one of the treatments is one or
two chemotherapeutic agents independently selected
from cisplatin, oxaliplatin, carboplatin, Zactima
(ZD6474), Paclitaxel, Docetaxel (Taxotere(r)),
Gemcitabine (Gemzar(r)), Vinorelbine, Irinotecan,
Etoposide, Vinblastine, Erlotinib (Tarceva(r)),
gefitinib (Iressa), and Pemetrexed. In another
embodiment, the invention is directed to a method of
treating non-small cell lung cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is an antibody and the antibody is
Bevacizumab. In another embodiment, the invention is
directed to a method of treating non-small cell lung
cancer which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments where one of the treatments is one or two
chemotherapeutic agents independently selected from
cisplatin, oxaliplatin, carboplatin, Paclitaxel,
Docetaxel (Taxotere(r)), and erlotinib (Tarceva(r)).
[00174] In another embodiment, the invention is
directed to a method of treating non-small cell lung
cancer which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention,in combination with one or more
treatments where one of the treatments is one or two
chemotherapeutic agents and one of the
chemotherapeutic agents is carboplatin. [00175] In
another embodiment, the invention is directed to a
method of treating non-small cell lung cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments where one
of the treatments is one or two chemotherapeutic
agents and one of the chemotherapeutic agents is
selected from -(3,4-
dichloro-2-fluorophenyl)-7-({[(3ai?,5r,6a5)-2-methyloc
tahydrocyclopenta[c]pyrrol-5-
yl]methyl}oxy)-6-(methyloxy)quinazolin-4-amine,
-(4-bromo-3-chloro-2-fluorophenyl)-7- (
{[(3ai?,5r,6aS)-2-methyloctahydrocyclo-penta[c]pyrrol-
5-yl]methyl}oxy)-6- (methyloxy)quinazolin-4-amine,
N-(3,4-dichloro-2-fluorophenyl)-7-({[(3a ?,5s,6aS)-2-
methyloctahydrocyclopenta[c]pyrrol-5-yl]methyl}oxy)-6-
(methyloxy)quinazolin-4-amine, and
-(4-bromo-3-chloro-2-fluorophenyl)-7-({[(3a/?,5s,6aS)-
2-methyloctahydrocyclopenta[
c]pyrrol-5-yl]methyl}oxy)-6-(methyloxy)quinazolin-4-am
ine; optionally as a pharmaceutically acceptable salt
and additionally optionally as a hydrate and
additionally optionally as a solvate thereof. In
another embodiment, the invention is directed to a
method of treating non-small cell lung cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments where one
of the treatments is one or two chemotherapeutic
agents and one of the chemotherapeutic agents is
-(3,4-dichloro-2- fluorophenyl)-7-({[(3a ?,5r
,6aS)-2-methyloctahydrocyclopenta-[c]pyrrol-5-yl]methy
l}oxy)-6- (methyloxy)quinazolin-4-amine optionally as
a pharmaceutically acceptable salt and additionally
optionally as a hydrate and additionally optionally as
a solvate thereof. [00176] In another embodiment, the
invention is directed to a method of treating small
cell lung cancer which method comprises administering
to a patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments independently selected from surgery,
radiation, and one or two chemotherapeutic agents. In
another embodiment, the invention is directed to a
method of treating small cell lung cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is one or two chemotherapy agents
independently selected from a platin (such as
cisplatin, oxaliplatin, and carboplatin), gefitinib,
vinorelbine, docetaxel, paclitaxel, etoposide,
fosfamide, ifosfamide, cyclophosphamide,
cyclophosphamide/doxorubicin/vincristine(CAV),
doxorubicin, vincristine, gemcitabine, paclitaxel,
vinorelbine, topotecan, irinotecan, methotrexate, and
docetaxel. [00177] In another embodiment, the
invention is directed to a method of treating
papillary or anaplastic thyroid cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments independently
selected from surgery, radiation, radioactive iodine
therapy, one or two hormone therapies, and one or two
chemotherapeutic agents. In another embodiment, the
invention is directed to a method of treating
papillary or anaplastic thyroid cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is one or two chemotherapeutic agents
independently selected from thyroid hormone pills,
Doxorubucin and a platin. In another embodiment, the
invention is directed to a method of treating
papillary or anaplastic thyroid cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is hormone therapy and the hormone
therapy is radioiodine ablation. [00178] In another
embodiment, the invention is directed to a method of
treating endometrial cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments independently selected from surgery,
radiation, one or two hormone therapies, and one or
two chemotherapeutic agents. In another embodiment,
the invention is directed to a method of treating
endometrial cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments where one of the treatments is one or
two hormone therapies independently selected from
megestrol acetate, Tamoxifen, and a progestin
including medroxyprogesterone acetate (Provera) and
megestrol acetate (Megace). In another embodiment, the
invention is directed to a method of treating
endometrial cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments where one of the treatments is one or
two chemotherapeutic agents independently selected
from a platinum-containing compound (including
cisplatin, oxaliplatin, and carboplatin, more for
example cisplatin), a taxane (including
paclitaxel),doxorubicin (Adriamycin),
cyclophosphamide, fluorouracil (5-FU), methotrexate,
and vinblastine. [00179] In another embodiment, the
invention is directed to a method of treating ovarian
cancer which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments independently selected from surgery,
radiation, one or two antibodies, and one or two
chemotherapeutic agents. In another embodiment, the
invention is directed to a method of treating ovarian
cancer which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments where one of the treatments is an antibody
and the antibody is bevacizumab. In another
embodiment, the invention is directed to a method of
treating ovarian cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments where one of the treatments is one or
two chemotherapeutic agents independently selected
from a platinum-containing compound (including
cisplatin, oxaliplatin and carboplatin), a taxane
(including paclitaxel and docetaxel), topotecan, an
anthracyclines (including doxorubicin and liposomal
doxorubicin), gemcitabine, cyclophosphamide,
vinorelbine (Navelbine), hexamethylmelamine,
ifosfamide, etoposide, bleomycin, vinblastine,
ifosfamide, vincristine, and cyclophosphamide. In
another embodiment, the invention is directed to a
method of treating ovarian cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is one or two chemotherapeutic agents
independently selected from a platin and a taxane. In
another embodiment, the invention is directed to a
method of treating ovarian cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is one or two chemotherapeutic agents
independently selected from cisplatin, oxaliplatin,
carboplatin, paclitaxel, and docetaxel. [00180] In
another embodiment, the invention is directed to a
method of treating glioblastoma which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments independently selected from surgery,
radiation, one or two chemotherapeutic agents, one or
two anti-seizure agents, and one or two agents
toreduce swelling. In another embodiment, the
invention is directed to a method of treating
glioblastoma which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments where one of the treatments is radiation
selected from external beam radiation, interstitial
radiotherapy, and stereotactic radiosurgery. In
another embodiment, the invention is directed to a
method of treating glioblastoma which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments where one of the treatments is one or
two chemotherapeutic agents independently selected
from carmustine (BCNU), Erlotinib (Tarceva),
bevacizumab, gefitinib (Iressa), rapamycin,
temozolomide, cisplatin, BCNU, lomustine,
procarbazine, and vincristine. In another embodiment,
the invention is directed to a method of treating
glioblastoma which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments where one of the treatments is an
anti-seizure agent and the anti-seizure agent is
diphenylhydantoin (Dilantin). In another embodiment,
the invention is directed to a method of treating
glioblastoma which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments where one of the treatments is an agents to
reduce swelling and the agent is dexamethasone
(Decadron). In another embodiment, the invention is
directed to a method of treating glioblastoma which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments where one
of the treatments is one or two chemotherapeutic
agents. In another embodiment, the invention is
directed to a method of treating glioblastoma which
method comprises administering to a patient a
therapeutically 



effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is one or two chemotherapeutic agents
independently selected from erlotinib and
temozolomide. [00181] In another embodiment, the
invention is directed to a method of treating cervical
cancer which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments independently selected from surgery,
radiation, and one or two chemotherapeutic agents. In
another embodiment, the invention is directed to a
method oftreating cervical cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is surgery selceted from cryosurgery,
laser surgery, loop electrosurgical excision,
conization, simple hysterectomy, and radical
hysterectomy and pelvic lymph node dissection. In
another embodiment, the invention is directed to a
method of treating cervical cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is radiation selected from called
external beam radiation therapy and brachytherapy. In
another embodiment, the invention is directed to a
method of treating cervical cancer which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is one or two chemotherapeutic agents
independently selected from a platinum compound (such
as cisplatin, carboplatin, and oxaliplatin),
paclitaxel, topotecan, ifosfamide, gemcitabine,
vinorelbine, and fluorouracil. [00182] In another
embodiment, the invention is directed to a method of
treating a gastrointestinal carcinoid tumor which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments
independently selected from surgery, radiation,
immunotherapy, and one or two chemotherapeutic agents.
In another embodiment, the invention is directed to a
method of treating a gastrointestinal carcinoid tumor
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments where one
of the treatments is surgery selected from excision
and electrofulguration. In another embodiment, the
invention is directed to a method of treating a
gastrointestinal carcinoid tumor which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is one or two chemotherapeutic agents
independently selected from cyproheptadine, SOM230,
octreotide and lanreotide. In another embodiment, the
invention is directed to a method of treating a
gastrointestinal carcinoid tumor which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summaryof the Invention, in combination
with one or more treatments where one of the
treatments is immunotherapy and the immunotherapy is
an interferon. [00183] In another embodiment, the
invention is directed to a method of treating a
gastrointestinal stromal tumor which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments independently selected from surgery,
radiation, and one or two chemotherapeutic agents. In
another embodiment, the invention is directed to a
method of treating a gastrointestinal stromal tumor
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments where one
of the treatments is one or two chemotherapeutic
agents independently selected from imatinib mesylate
(Gleevec), sunitinib (Sutent), and nilotinib (AMNl
07). [00184] In another embodiment, the invention is
directed to a method of treating hepatocellular
carcinoma which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments independently selected from surgery,
radiofrequency ablation, ethanol ablation,
cryosurgery, hepatic artery embolization,
chemoembolization, radiation, and one or two
chemotherapeutic agents. In another embodiment, the
invention is directed to a method of treating
hepatocellular carcinoma which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments where one of the treatments is surgery
selected from resection and transplantation. In
another embodiment, the invention is directed to a
method of treating hepatocellular carcinoma which
method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments where one
of the treatments is one or two chemotherapeutic
agents independently selected from sorafenib,
5-fluorouracil and cisplatin. [00185] In another
embodiment, the invention is directed to a method of
treating non- Hodgkin's lymphoma which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments independently
selected from radiation, one or two chemotherapeutic
agents, interferon therapy, one or two antibodies, and
bone marrow or peripheral blood stem cell
transplantation. In another embodiment, the invention
is directedto a method of treating non-Hodgkin's
lymphoma which method comprises administering to a
patient a therapeutically effective amount of a
Compound of Formula I, as defined in the Summary of
the Invention, in combination with one or more
treatments where one of the treatments is one or two
chemotherapeutic agents selected from CHOP
(cyclophosphamide, doxorubicin, vincristine and
prednisone), chlorambucil, fludarabine, and etoposide.
In another embodiment, the invention is directed to a
method of treating non-Hodgkin's lymphoma which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is an antibody selected from rituximab,
ibritumomab tiuxetan, tositumomab, and alemtuzumab. In
another embodiment, the invention is directed to a
method of treating non-Hodgkin's lymphoma which method
comprises administering to a patient a therapeutically
effective amount of a Compound of Formula I, as
defined in the Summary of the Invention, in
combination with one or more treatments where one of
the treatments is an antibody and the anitbody is
rituximab. [00186] In another embodiment, the
invention is directed to a method of treating cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments where one
of the treatments is radiation and another treatment
is surgery. [00187] In another embodiment, the
invention is directed to a method of treating cancer
which method comprises administering to a patient a
therapeutically effective amount of a Compound of
Formula I, as defined in the Summary of the Invention,
in combination with one or more treatments where one
of the treatments is radiation and another treatment
is one or two chemotherapeutic agents. [00188] In
another embodiment, the invention is directed to a
method of treating cancer which method comprises
administering to a patient a therapeutically effective
amount of a Compound of Formula I, as defined in the
Summary of the Invention, in combination with one or
more treatments where one of the treatments is surgery
and another treatment is one or two chemotherapeutic
agents. [00189] For each of the foregoing embodiments,
the Compound of Formula I is selected from any of the
following embodiments, including from the
Representative Compounds in Table 1.[00190] One
embodiment (A) of the Invention is directed to a
Compound of Formula I where R1 is hydrogen, optionally
substituted alkyl, optionally substituted cycloalkyl,
optionally substituted cycloalkylalkyl, optionally
substituted aryl, optionally substituted arylalkyl,
optionally substituted heterocycloalkyl, optionally
substituted heterocycloalkylalkyl, optionally
substituted heteroaryl or optionally substituted
heteroarylalkyl. In another embodiment, R1 is
hydrogen, optionally substituted alkyl, optionally
substituted cycloalkyl, optionally substituted
arylalkyl, or optionally substituted
heterocycloalkylalkyl. In another embodiment, R1 is
hydrogen, alkyl, alkyl substituted with one or two
hydroxy, alkyl substituted with alkoxy, cycloalkyl,
arylalkyl, or heterocycloalkylalkyl. In another
embodiment, R1 is hydrogen, methyl, ethyl, propyl,
isopropyl, 2-hydroxypropyl, 3-hydroxypropyl,
2-ethoxyethyl, 3-methoxypropyl, 3-ethoxypropyl,
3-isopropoxypropyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, benzyl, or 2-piperidin-l-yl
ethyl. In another embodiment, R1 is ethyl, isopropyl,
cyclopentyl, or cyclohexyl. In another embodiment, R1
is ethyl. [00191] Another embodiment (B) of the
Invention is directed to a Compound of Formula I where
R is hydrogen or alkyl where the alkyl is optionally
substituted with 1, 2, 3, 4, or 5 R groups. In another
embodiment, R2 is hydrogen or alkyl where the alkyl is
optionally substituted with one, two, or three R8
groups. In another embodiment, R2 is hydrogen or alkyl
where the alkyl is optionally substitued with one,
two, or three R groups; and each R , when present, is
independently selected from amino, alkylamino,
dialkylamino, and halo. In another embodiment, R2 is
hydrogen, methyl, ethyl, propyl, isopropyl, r -butyl,
3- aminopropyl, 3-(iV-methylamino)-propyl, 3-( ,
-dimethylamino)-propyl, 2-fluoroethyl, or
2,2,2-trifluoroethyl. In another embodiment, R2 is
hydrogen or ethyl. Yet even more preferably, R2 is
hydrogen. [00192] In another embodiment of the
Invention, R2 is hydrogen. [00193] In another
embodiment of the invention, R2 is alkyl optionally
substituted with 1, 2, 3, 4, or 5, R8 groups. In
another embodiment, R2 is alkyl where the alkyl is
optionally substitued with one, two, or three R8
groups; and each R8, when present, is independently
selected from amino, alkylamino, dialkylamino, and
halo. In another embodiment, R2 is methyl, ethyl,
propyl, isopropyl, r/-butyl, 3-aminopropyl, 3-(
-methylamino)-propyl,
3-(iV,iV-dimethylamino)-propyl,2-fluoroethyl, or
2,2,2-trifluoroethyl. In another embodiment, R2 is
ethyl.[00194] Another embodiment (C) of the Invention
is directed to a Compound of Formula I where R4 is
optionally substituted alkyl. In another embodiment,
R4 is methyl or ethyl. In another embodiment, R4 is
methyl. [00195] Another embodiment (D) of the
Invention is directed to a Compound of Formula I where
R6 is acyl. In another embodiment, R6 is
alkylcarbonyl. In another embodiment, R is acetyl.
[00196] Another embodiment (E) of the Invention is
directed to a Compound of Formula I where R is phenyl
optionally substituted with 1, 2, 3, 4, or 5 R9
groups. In another embodiment, R6 is phenyl optionally
substituted with one or two R9 groups; and each R9,
when present, is independently selected from aryl,
halo, alkoxy, aryloxy, and haloalkyl. In another
embodiment, R is phenyl optionally substituted with
one or two R9 groups; and each R , when present, is
independently selected from phenyl, fluoro, chloro,
methoxy, phenyloxy, and trifluoromethyl. In another
embodiment, R6 is phenyl, phenyl substituted with
phenyl, fluorophenyl, difluorophenyl, chlorophenyl,
dichlorophenyl, phenyl substituted with chloro and
fluoro, methoxyphenyl, dimethoxyphenyl,
phenyloxyphenyl, or trifluoromethylphenyl. In another
embodiment, R is phenyl, 2-phenyl-phenyl, 3-phenyl
-phenyl, 4-phenyl-phenyl, 2-fluorophenyl,
3-fluorophenyl, 4-fluorophenyl, 2,3-difluorophenyl,
2,4-difluorophenyl, 2,5-difluorophenyl,
2,6-difluorophenyl, 3,4-difluorophenyl,
3,5-difluorophenyl, 2-chlorophenyl, 3-chlorophenyl,
4-chlorophenyl, 2,3-dichlorophenyl,
2,4-dichlorophenyl, 2,5-dichlorophenyl,
2,6-dichlorophenyl, 3,4-dichlorophenyl,
3,5-dichlorophenyl, 3-chloro-4- fluoro-phenyl,
2-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 2,3
-dimethoxyphenyl, 2,4-dimethoxyphenyl,
2,5-dimethoxyphenyl, 2,6-dimethoxyphenyl,
3,4-dimethoxyphenyl, 3,5-dimethoxyphenyl,
4-phenyloxyphenyl, 2-trifluoromethylphenyl,
3-trifluoromethylphenyl, or 4-trifluoromethylphenyl.
[00197] Another embodiment (F) of the Invention is
directed to a Compound of Formula I where R6 is phenyl
substituted with 1, 2, 3, 4, or 5 R9 groups. [00198]
Another embodiment (G) of the Invention is directed to
a Compound of Formula I where R6 is heteroaryl
optionally substituted with 1, 2, 3, 4, or 5 R9
groups. [00199] Another embodiment (Gl) of embodiment
G is a Compound of Formula I where R6 is a 6-membered
heteroaryl optionally substituted with one or two R9.
In another embodiment, R6 is pyridinyl, pyrazinyl,
pyrimidinyl, or pyridazinyl each of which is
optionally substituted with one R9 where R9, when
present, is halo. In another embodiment, R6 is pyrid
V-2-yl, pyridin-3-yl, pyridi -4-yl, 3-fluoropyrid
V-4-yl, pyrazin-2-yl, pyrazin-3-yl, pyrimidin-2-yl,
pyrimidin-4-yl, pyrimidin-5-yl, pyridazin-3-yl, or
pyridazin-4-yl, each of which is optionally
substituted with one or two R9. [00200] In another
embodiment (G2) of embodiment G is a Compound of
Formula I where R is pyrazinyl, pyrimidinyl, or
pyridazinyl each of which is optionally substituted
with one R9 where R9, when present, is halo. In
another embodiment, R6 is pyrazin-2-yl, pyrazin-3-yl,
pyrimidin-2-yl, pyrimidin-4-yl, pyrimidin-5-yl,
pyridazin-3-yl, or pyridazin-4-yl. [00201] Another
embodiment (G3) of embodiment G is a Compound of
Formula I where R6 is 5-membered heteroaryl optionally
substituted with one or two R9. In another embodiment
R is pyrazolyl, imidazolyl, thienyl, thiazolyl,
oxazolyl, isoxazolyl, oxadiazolyl, furanyl, pyrrolyl,
triazolyl, or tetrazolyl, each of which is optionally
substituted with one R9 where R9, when present, is
alkyl, arylalkyl, cyano, aryl, alkoxycarbonyl, or
halo. In another embodiment, R6 is pyrazol-1-yl,
pyrazol-3-yl, pyrazol-4-yl, pyrazol-5-yl,
imidazol-1-yl, imidazol-2-yl, imidazol-4-yl,
imidazol-5-yl, thien-2-yl, thien-3-yl, thiazol-2-yl,
thiazol-4-yl, thiazol-5-yl, oxazol-2-yl, oxazol-4-yl,
oxazol-5-yl, isoxazol-3-yl, isoxazol-4-yl,
isoxazol-5-yl, l,2,3-oxadiazol-4-yl,
l,2,3-oxadiazol-5-yl, l,3,4-oxadiazol-2-yl,
l,2,4-oxadiazol-3-yl, l,2,4-oxadiazol-5-yl,
furan-2-yl, furan-3-yl, pyrrol- 1-yl, pyrrol-2-yl,
pyrrol-3-yl, triazol-1-yl, triazol-4-yl, triazol-5-yl,
tetrazol-1-yl, or tetrazol-5-yl; each of which is
optionally substituted with one R9 where R9, when
present, is methyl, benzyl, cyano, phenyl,
-tert-butoxycarbonyl, or chloro. In another
embodiment, R6 is pyrazol-3-yl, pyrazol-4-yl,
pyrazol-5-yl, imidazol-2-yl, imidazol-4-yl,
imidazol-5-yl, thien-2-yl, thien-3-yl, thiazol-2-yl,
thiazol-4-yl, thiazol-5-yl, oxazol-2-yl, oxazol-4-yl,
oxazol-5-yl, isoxazol-3-yl, isoxazol-4-yl,
isoxazol-5-yl, l,2,3-oxadiazol-4-yl,
l,2,3-oxadiazol-5-yl, l,3,4-oxadiazol-2-yl,
l,2,4-oxadiazol-3-yl, l,2,4-oxadiazol-5-yl,
furan-2-yl, furan-3-yl, pyrrol-2-yl, pyrrol-3-yl,
triazol-4-yl, triazol-5-yl, or tetrazol-5-yl; each of
which is optionally substituted with one R9 where R ,
when present, is methyl, benzyl, cyano, phenyl, - r
-butoxycarbonyl, or chloro. [00202] Another embodiment
(G4) of embodiment G is a Compound of Formula I where
R is thienyl, pyrrolyl, furanyl, pyrazolyl, thiazolyl,
isoxazolyl, imidazolyl, triazolyl, or tetrazolyl, each
of which is optionally substituted with one R9 where
R9, when present, is methyl, benzyl, cyano, phenyl, -
-butoxycarbonyl, or chloro. In another embodiment, R6
is thien-2-yl, thien-3-yl, pyrrol-2-yl, furan-2-yl,
furan-3-yl, pyrazol-3-yl, pyrazol-4-yl, pyrazol-5-yl,
thiazol-2-yl, thiazol-5-yl, isoxazol-4-yl,
imidazol-5-yl, triazol-5-yl, tetrazol-5- yl, each of
which is optionally substituted with one R9 where R9,
when present, is methyl, 



benzyl, cyano, phenyl, -ter/-butoxycarbonyl, or
chloro. In another embodiment, R6 is thien- 2-yl,
thien-3-yl, 5-cyano-thien-2-yl, 4-methyl-thien-2-yl,
4-methyl-thien-3-yl, 5-chloro-thien5-yl,
5-phenyl-thien-2-yl, pyrrol-2-yl,
-trf-butoxycarbonyl-py pOl-2-yl, -methyl-pyrrol-2- yl,
furan-2-yl, furan-3-yl, pyrazol-3-yl, pyrazol-4-yl,
-benzyl-pyrazol-4-yl, pyrazol-5-yl, thiazol-2-yl,
thiazol-5-yl, isoxazol-4-yl, imidazol-5-yl,
triazol-5-yl, tetrazol-5-yl, [00203] Another
embodiment (G5) of embodiment G is a Compound of
Formula I where R6 is thien-2-yl, thien-3-yl,
pyrrol-2-yl, furan-2-yl, furan-3-yl, pyrazol-3-yl,
pyrazol-4-yl, pyrazol-5-yl, thiazol-2-yl,
thiazol-5-yl, isoxazol-4-yl, imidazol-5-yl,
triazol-5-yl, or tetrazol- 5-yl, each of which is
optionally substituted with one R9 where R9, when
present, is methyl, benzyl, cyano, phenyl, -
-butoxycarbonyl, or chloro. [00204] Another embodiment
(G6) of embodiment G is a Compound of Formula I where
R6 is indolyl, benzimidazolyl, benzofuranyl,
benzoxazolyl, or benzoisoxazolyl each of which is
optionally substituted with 1, 2, 3, 4, or 5 R groups.
In another embodiment, R is indol- 2-yl, indol-3-yl,
indol-4-yl, indol-5-yl, indol-6-yl, indol-7-yl,
benzimidazol-2-yl, benzimidazol-4-yl,
benzimidazol-5-yl, benzimidazol-6-yl,
benzimidazol-7-yl, benzofuran-2- yl, benzofuran-3-yl,
benzofuran-4-yl, benzofuran-5-yl, benzofuran-6-yl,
benzofuran-7-yl, benzoxazol-2-yl, benzoxazol-4-yl,
benzoxazol-5-yl, benzoxazol-6-yl, benzoxazol-7-yl,
benzoisoxazol-3-yl, benzoisoxazol-4-yl,
benzoisoxazol-5-yl, benzoisoxazol-6-yl, or
benzoisoxazol-7-yl; each of which is optionally
substituted with 1, 2, 3, 4, or 5 R9 groups. In
another embodiment, R6 is indol-6-yl. [00205] Another
embodiment of the Invention (H) is a Compound of
Formula 1 where R1 is hydrogen, optionally substituted
alkyl, optionally substituted cycloalkyl, optionally
substituted heterocycloalkylalkyl, or optionally
substituted arylalkyl; X is -NH-; R2 is hydrogen or
alkyl where the alkyl is optionally substituted with
one or two R8 groups; R4 is alkyl; R5 is hydrogen; R6
is phenyl or heteroaryl wherein the phenyl and
heteroaryl are optionally substituted with one, two,
or three R groups; each R , when present, is
independently amino, alkylamino, dialkylamino, or
halo; and each R9, when present, is independently
alkyl, arylalkyl, cyano, aryl, alkoxycarbonyl, or
halo. [00206] Another embodiment of the Invention (J)
is a Compound of Formula 1 where R6 is pyrazol-3-yl,
pyrazol-4-yl, pyrazol-5-yl, imidazol-2-yl,
imidazol-4-yl, imidazol-5-yl, thien-2- yl, thien-3-yl,
thiazol-2-yl, thiazol-4-yl, thiazol-5-yl, oxazol-2-yl,
oxazol-4-yl, oxazol-5-yl, isoxazol-3-yl,
isoxazol-4-yl, isoxazol-5-yl, l,2,3-oxadiazol-4-yl,
l,2,3-oxadiazol-5-yl, 1,3,4- oxadiazol-2-yl,
l,2,4-oxadiazol-3-yl, l,2,4-oxadiazol-5-yl,
furan-2-yl, furan-3-yl, pyrrol-2-yl, pyrrol-3-yl,
triazol-4-yl, triazol-5-yl, or tetrazol-5-yl; each of
which is optionally substituted with 1, 2, 3, 4, or 5
R9 groups.[00207] Another embodiment (K) of the
Invention is a Compound of Formula I where R1 is alkyl
or cycloalkyl; R4 is methyl; and R6 is heteroaryl
optionally substituted with one or two R9 groups. In
another embodiment, each R9, when present, is
independently alkyl, arylalkyl, cyano, aryl,
alkoxycarbonyl, or halo. In another embodiment, R6 is
pyrazol-3-yl, pyrazol-4-yl, pyrazol-5-yl,
imidazol-2-yl, imidazol-4-yl, imidazol-5-yl,
thien-2-yl, thien-3-yl, thiazol-2-yl, thiazol-4-yl,
thiazol-5-yl, oxazol-2-yl, oxazol-4-yl, oxazol-5-yl,
isoxazol-3-yl, isoxazol-4-yl, isoxazol-5-yl,
l,2,3-oxadiazol-4-yl, l,2,3-oxadiazol-5-yl,
l,3,4-oxadiazol-2-yl, l,2,4-oxadiazol-3-yl,
l,2,4-oxadiazol-5-yl, furan-2-yl, furan-3-yl,
pyrrol-2-yl, pyrrol-3-yl, triazol-4-yl, triazol-5-yl,
or tetrazol-5-yl; each of which is optionally
substituted with one R9 where R9, when present, is
methyl, benzyl, cyano, phenyl, or V- r
-butoxycarbonyl. [00208] Another embodiment (Kl) of
embodiment K is a Compound of Formula I where R2 is
hydrogen. [00209] Another embodiment (K2) of
embodiment K is a Compound of Formula I where R2 is
methyl or ethyl. [00210] Another embodiment (L) of the
Invention is a Compound of Formula I where R1 is alkyl
or cycloalkyl; R4 is methyl; and R6 is phenyl
optionally substituted with one or two R9 groups. In
another embodiment each R9, when present, is
independently halo, alkoxy, or haloalkyl. [00211]
Another embodiment (M) of the Invention is a Compound
of Formula I where R1 is alkyl or cycloalkyl; R4 is
methyl; and R2 is hydrogen. [00212] Another embodiment
(N) of the Invention is a Compound of Formula I where
R1 is alkyl or cycloalkyl; R4 is methyl; and R2 is
optionally substituted alkyl. Representative Compounds
[00213] Representative compounds of Formula I and/or
II are depicted below. The examples are merely
illustrative and do not limit the scope of the
invention in any way. Compounds of the invention are
named according to systematic application of the
nomenclature rules agreed upon by the International
Union of Pure and Applied Chemistry (IUPAC),
International Union of Biochemistry and Molecular
Biology (IUBMB), and the Chemical Abstracts Service
(CAS). Names were generated using ACD/Labs naming
software 8.00 release, product version 8.08. Table 1
[00214] The Compounds in Table 1 can be prepared as
pharmaceutically acceptable salts, solvates, hydrates,
and/or isomers thereof. All such salt, solvate,
hydrate, and isomercombinations of the Compounds in
Table 1 can be used to practice the invention. In
particular, the invention can be practiced with one or
two pharmaceutically acceptable salts of a Compound of
Table 1 which salt(s) are formed with one or two acids
independently selected from hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid,
phosphoric acid, acetic acid, trifluoroacetic acid,
propionic acid, hexanoic acid, cyclopentanepropionic
acid, glycolic acid, pyruvic acid, lactic acid, oxalic
acid, maleic acid, malonic acid, succinic acid,
fumaric acid, tartaric acid, citric acid, benzoic
acid, cinnamic acid, 3-(4- hydroxybenzoyl)benzoic
acid, mandelic acid, methanesulfonic acid,
ethanesulfonic acid, 1,2-ethanedisulfonic acid,
2-hydroxyethanesulfonic acid, benzenesulfonic acid,
4-chlorobenzenesulfonic acid, 2-naphthalenesulfonic
acid, 4-toluenesulfonic acid, camphorsulfonic acid,
glucoheptonic acid,
4,4'-methylenebis-(3-hydroxy-2-ene-l-carboxylic acid),
3-phenylpropionic acid, trimethylacetic acid, tertiary
butylacetic acid, lauryl sulfuric acid, gluconic acid,
glutamic acid, hydroxynaphthoic acid, salicylic acid,
stearic acid, muconic acid, p-toluenesulfonic acid,
and salicylic acid. Any individual compound (and any
optional salt, optional solvate, and optional hydrate
thereof) in Table 1 can be used in combination with
any of the above embodiments.BACK FLUSHABLE STRAINER
DEVICE BACKGROUND OF THE INVENTION FIELD OF THE
INVENTION [0001] This invention relates to strainer
devices and, in particular, to devices for removal of
unwanted debris and other solid material from
fluid-flow streams and the method of removal.
DISCUSSION OF RELATED ART [0002] Fluid flow streams
often include debris or solid materials carried in the
fluid. This can pose a problem for restricted flow
passages with respect to plugging and fouling, which
is the accumulation of material on the surface of a
flow passage. Many industries utilize flow streams and
are adversely affected by plugging and fouling
problems. As a result, most flow circuits need
straining to remove debris and solid materials from a
fluid flow. One industry that experiences this problem
is the petrochemical processing or petroleum refining
industry. [0003] A device commonly used in this
industry, as well as other industries, is a heat
exchanger that operates by flowing fluid past a heat
exchange surface. The surface can be created by
bundles of tubes mounted in a shell to effect heat
exchange between the fluid stream flowing through the
tubes and another fluid that flows within the space
between the tubes in the tube bundle and between the
tube bundle and the shell. As this type of heat
exchanger works well with a large surface area
available for heat exchange, the exchangers are
designed with a large numberof small diameter tubes
mounted in a tight bundle and carried in a shell to
create a large cumulative heat exchange surface.
Debris that flows into a heat exchanger can become
trapped at the entrance to the tubes or in between the
tubes within a shell. Entrapment of debris leads to
excessive pressure drops and "dead zones" where fluid
cannot flow. This condition aggravates in-situ fouling
and decreases heat-transfer capabilities and
efficiencies. This can lead to frequent required
cleaning of these devices. Such cleaning can be
cumbersome, expensive, and timeconsuming. It can also
lead to considerable through-put losses. [0004] To
strain the fluid and remove solids, a strainer can be
used in the flow path. A common strainer device is a
bucket strainer. Bucket strainers function by simply
screening the fluid flow and collecting the solids in
the screen. However, they tend to clog quickly and
cleaning is arduous. For example, each bucket strainer
can take about two crew days to clean. As a result,
the bucket strainers are not cleaned as often as they
should be and are not viewed favorably by plant
operators. [0005] Since current state-of-the-art
strainer devices are cumbersome to maintain, they are
not used as often as necessary. This decreases system
efficiency and, in the context of a refinery
operation, also can add to increased fouling, which is
a significant problem in this setting. [0006] There is
a need for a device for straining and method of
cleaning flow passages that does not require
disassembly of the system.SUMMARY OF THE INVENTION
[0007] As aspect of embodiments of this device
provides a strainer assembly for use in a fluid flow
circuit that can be cleaned on line and does not
require disconnection from the circuit. [0008] Another
aspect of embodiments of this device provides a debris
settling area disposed away from screening elements
for collection of high density debris so as to provide
an efficient screening operation. [0009] A further
aspect of this device provides a strainer assembly
that can be maintained at long intervals, for example
only at plant turn arounds, and remain effective in
the interim. [0010] The invention is directed to a
strainer device comprising a main chamber with a
hollow interior with a top and a bottom and an inlet
and an outlet coupled to the chamber, wherein a fluid
flow path is defined from the inlet to the outlet
through the hollow interior of the main chamber. The
device includes a collection area connected to the
bottom of the main chamber, wherein the collection
area is offset from the flow path. A distributor is
connected to the top of the main chamber for selective
connection to a flushing fluid source. A screen
assembly is positioned within the hollow interior
between the inlet and the outlet and between the
distributor and the collection area, wherein the
screen assembly includes at least one screen element
with openings sized to collect solid particles from
fluid flowing in the fluid flow path.[0011] The
strainer device may be provided in combination with a
fluid flow circuit having an in-flow line and an
out-flow line connected to the inlet and the outlet of
the strainer device, respectively. A by-pass assembly
may be connected to the in-flow line and the out-flow
line in parallel to the strainer device, wherein the
by-pass assembly includes a by-pass line and a by-pass
valve coupled to the in-flow line upstream of the
inlet. [0012] The main chamber may be a hydrocyclone.
The inlet may connect to the main chamber at a
tangent. The main chamber has a longitudinal axis that
may be generally vertically oriented with the inlet
and the outlet transversely connected to the main
chamber. The inlet may be disposed vertically below
the outlet. The main chamber may also be generally
horizontally oriented with the inlet and the outlet
coextensive with the hollow interior of the main
chamber. [0013] The collection area may extend from
the bottom of the chamber, may extend outwardly at an
angle from the chamber or may extend at a generally
vertical angle to the chamber. [0014] A valve may be
coupled to the inlet and a valve may be coupled to the
outlet to selectively permit or prevent fluid flow
within the hollow interior of the main chamber. A
valve may be coupled to the distributor to selectively
permit back flushing fluid into the hollow interior of
the main chamber. A valve may be coupled to the
collection area to selectively permit removal of solid
particles from the collection area. [0015] The screen
assembly may include a plurality of spaced screen
elements, with each screen element having openings
progressively smaller in thedirection of the fluid
flow path. The plurality of spaced screen elements may
be formed as a unit. The at least one screen element
may have a conical shape tapered in the direction of
the fluid flow path or may have a flat shape and may
be disposed at an angle to the fluid flow path. The
lower edge of the screen element may be angled toward
the collection area. [0016] The strainer device may be
provided in combination with a heat exchanger or in
combination with a refinery operation. [0017] The
invention is also directed to a method of straining
particles from a fluid flow circuit comprising a
chamber having a hollow interior for fluid flow and a
screen assembly disposed in the chamber, providing an
inlet to the chamber and an outlet to the chamber and
defining a flow path therebetween that passes through
the screen assembly, and providing a debris collection
area offset from the flow path and in communication
with the hollow interior of the chamber. A fluid is
allowed to flow through the chamber in the fluid flow
path. Solid particles are collected from the fluid
flow on the screen assembly by allowing the fluid flow
to pass through the screen assembly. Solid particles
are also collected by falling from the fluid flow
under the force of gravity into the debris collection
area. The collected particles are flushed from the
screen assembly in the chamber by introducing a back
flushing fluid flow to the chamber that flows through
the screen assembly in a direction opposite to the
usual or normal flow path. The back flushing fluid
flow sweeps the collected particles into the
collection area. Finally, collected particles are
disposed of from the collection area. [0018] The
method may include diverting the fluid flow from the
chamber when the back flushing fluid flow is
introduced to the chamber.[0019] Flushing the
collected particles may include closing the inlet and
the outlet to the chamber and opening a back flush
valve connected to the chamber and a debris valve
connected to the collection area. Introducing the back
flushing fluid flow to the chamber may include
connecting a back flush fluid source to the chamber.
[0020] Providing the screen assembly in the chamber
may include providing at least one screen element with
openings sized to impede solid particles in the fluid
flow. The screen elements may be a plurality of staged
screen elements, each screen element having
progressively smaller openings to impede different
sizes of particles. The screen elements may be
supported in a spaced relationship with a screen
element having smaller openings being disposed
downstream of a screen element having relatively
larger openings. [0021] Providing a chamber may
include vertically orienting the chamber such that the
inlet is vertically below the outlet. The chamber may
be a 



hydrocyclonic chamber. The debris collection area may
be positioned adjacent to the bottom of the chamber.
The chamber may also be provided horizontally. The
debris collection area can extend outwardly from a
bottom of the chamber. The debris collection area can
extend at an angle from the chamber or at a right
angle. [0022] The method may be practiced in
combination with a heat exchanger operation. Flushing
and disposing of the collected particles can occur
on-line with the heat exchange operation. The method
may also be practiced in combination with a petroleum
refining process.[0023] These and other aspects of the
invention will become apparent when taken in
conjunction with the detailed description and appended
drawings. BRIEF DESCRIPTION OF THE DRAWINGS [0024] The
invention will now be described in conjunction with
the accompanying drawings in which: FIG. 1 is a
schematic diagram of a flow circuit with a strainer
device including a screen assembly in accordance with
the invention; FIG. 2 is a side view of a screen
assembly for use with the flow circuit of FIG. 1; FIG.
3 is a schematic diagram of a flow circuit with a
strainer device including a modified screen assembly
in accordance with the invention; FIG. 4 is a side
perspective view of a screen assembly for use with
circuit of FIG. 3; FIG. 5 is a schematic diagram of a
flow circuit with a strainer device in a horizontal
orientation in accordance with the invention; and FIG.
6 is a schematic diagram of a flow circuit with a
strainer device in a horizontal orientation, including
a modified collection area, in accordance with the
invention. [0025] In the drawings, like reference
numerals indicate corresponding parts in the different
figures.DETAILED DESCRIPTION OF EMBODIMENTS OF THE
INVENTION [0026] The invention is directed to a
strainer device for use in a fluid flow circuit, which
can be used with any type of process stream or fluid
in various industrial settings. The device is
described in the context of a refinery setting with a
flow of crude oil, especially through a heat
exchanger. However, those of ordinary skill in the art
will appreciate that the device and method of using
the device disclosed herein are not limited to
petroleum or petrochemical processing and can be
utilized in various industries in which fluid flow
circuits are employed. [0027] The negative impact on a
fluid flow circuit that experiences plugging is
discussed above and relates to reduced or entirely
blocked flow and loss of efficiency and required
cleaning. It has also been discovered that debris
mitigation can reduce in-situ fouling, which will
positively impact system efficiencies. Fouling is a
significant problem in many industries, in particular
petrochemical processing and petroleum refining
operations. Transmission of debris, which is brought
into the system by crude streams entering the plant or
created in equipment in the plant, for example, is a
substantial contributor to the overall fouling
problem. The presence of debris leads to rapid
plugging of heat exchanger tubes, both in the inner
tube diameter and between the tubes in a shell, which
leads to throughput losses. In accordance with the
invention, strategic entrapment and removal of debris
and other solid material will substantially decrease
the rate of in-situ fouling. Certain streams, such as
crude preheat trains, slurry pump-around circuits,
experience significant tube plugging and require
frequent cleaning, as often as every few weeks.[0028]
The device is illustrated in the figures. FIG. 1 shows
a fluid flow circuit 10 with an in-flow line 12 and an
out-flow line 14 defining at least two flow paths
therebetween. The in-flow line 12 and the out-flow
line 14 are formed of conduits having an inner
diameter Dl. A strainer device 16 is positioned in a
first flow path and is located between the in-flow
line 12 and the out-flow line 14. A by pass line 18
with a by-pass valve 20 is also coupled between the
in-flow line 12 and the out-flow line 14 in parallel
with the strainer device 16. The by-pass line 18 forms
a second flow path. Preferably, the by-pass line 18
has the same inner diameter Dl so as to maintain a
constant flow velocity during a by-pass flushing
operation, discussed in detail below. [0029] The
strainer device 16 is formed of a main chamber 22
having inlet 24 in the form of a nozzle, preferably a
tangential nozzle, and an outlet 26. The inlet 24 and
the outlet 26 are horizontally oriented and aligned
with the in-flow line 12 and the out-flow line 14,
respectively. The inner diameter of the main chamber
22 has a diameter D2 that is about 1.5 to 2 times
greater than the inner diameter Dl of the in-flow line
12 and out-flow line 14. For example, the main chamber
22 may be made of an 18 inch or 20 inch pipe with the
process pipe having an inner diameter of 10 inches.
Other diameters are contemplated and considered to be
within the scope of the present invention provided
D2>D1. It is also contemplated that the diameters of
the in-flow line 12 and inlet 24 may differ. [0030]
The inlet 24 is connected to the in-flow line 12 by an
inlet valve 28. The outlet 26 is connected to the
out-flow line 14 by an outlet valve 30. As seen in
FIG. 1, the chamber 22 is vertically oriented, and the
outlet 26 is disposed vertically higher than the inlet
24. The bottom of the chamber 22 has a heavy debris
collection area 32 with a debris valve 34 disposed at
the lowermost portion of thecollection area 32. The
top of the chamber 22 has a distributor or sparger 36
with a back flush valve 38. The back flush valve 38 is
configured to be connected to a flushing fluid source
F with a nozzle, for example. [0031] The main chamber
22 has an internal line 40 positioned in the center of
the main chamber 22, thus forming an annular flow path
42 within the main chamber 22 through which the
incoming fluid flows. Blocking plates (not shown) can
be provided, as known, to impart the highest possible
centrifugal velocity to the fluid flow. The main
chamber 22 acts as a hydroclonic chamber, as is known,
with fluid swirling downward from the inlet 24 and
upward through the internal pipe 40 in the central
portion of the main chamber 22 toward the outlet 26. A
helical guiding vane 44 is provided within the main
chamber 22 near the inner wall, as seen in FIG. 1,
adjacent to the annular flow path 42 so that the fluid
flow will continue swirling downward. More than one
vane 44 may be provided, if desired. The internal pipe
40 may be provided over a short vertical length, for
example a length equal to about two diameters of pipe,
while the vane 44 can extend below the internal pipe
40 on supports, such as rods or struts 46. Debris more
dense than the liquid slides down the inner wall of
the main chamber 22 to the collection area 32 as the
fluid flows downward from the inlet 24. The fluid then
turns and flows upward through the internal pipe 40
toward the outlet 26. [0032] A screen assembly 50 is
provided within the main chamber 22 between the inlet
24 and the outlet 26. The screen assembly 50 includes
at least one screen element or a plurality of
vertically spaced, staged screen elements, which in
this case includes a first screen 52, a second screen
54, and a third screen 56. The screens 52, 54, 56 are
provided with progressively smaller openings in the
direction of flow, i.e. upward, as seen in Fig. 2. For
example, the lowermost, first screen 52may have 1 inch
openings, the middle, second screen 54 may have V inch
openings, and the topmost, third screen 56 may have 1
inch openings. If a fourth screen is provided above
the third screen 56, the openings may be 1/8 inch, for
example. For fluid streams having smaller particles,
the screen sizes may range from lA inch to 1/16 inch
openings, for example. Of course, any number of screen
elements may be used with variably sized openings
depending on the particular use intended for the
assembly. The spacing between screens can vary or be
constant. For instance, the screens 52, 54, and 56 may
each be spaced 2 to 3 inches apart. [0033] The screen
assembly 50 can include variously shaped screen
elements. As seen in FIG. 1, the screens 52, 54, and
56 are conical. They may also be tapered upwardly and
have flat tops. Alternatively, each screen element may
be flat and disposed horizontally or at an angle.
[0034] FIG. 3 shows a circuit 58 having a screen
assembly 60 formed of a series of spaced, flat screen
62, 64, and 66 disposed at an angle to horizontal and
tilted downward compared to the inlet. As in the
screen assembly 50, the screen assembly 60 has screens
62, 64, and 66 with progressively smaller openings as
the screens ascend, as seen in FIG. 4. In this
arrangement, the inlet 68 and the outlet 70 are
radially disposed to the main chamber 72, rather than
being tangentially disposed. The remainder of the
circuit 58 seen in FIG. 3 functions in the same manner
as the circuit 10 in FIG. 1 and does not require
further explanation separate from the assembly of FIG.
1. [0035] The screen assembly 50 or 60 is preferably
reinforced and mounted on a support to form a unitary
structure. By this, the entire screen assembly 50 or
60 can be inserted into the chamber 22, 72 and removed
as a unit, if necessary. Thescreen assembly 50 or 60
can be mounted to the body flanges 23 or 74 of the
main chambers 22 or 72, respectively, by clamping
therebetween, for example. Any suitable support
arrangement could be used. It is also possible to
permanently secure each screen element with the
chamber, by welding for example. [0036] The screen
assembly 50 captures debris and solid particles as the
fluid flows upwardly through the main chamber 22. The
largest particles from the flow slide down the inner
walls of the main chamber 22 to the collection area 32
while the smaller particles are progressively trapped
by the screens 52, 54, and 56. Since the largest
particles are removed first, as the liquid swirls
downwardly, the screen assembly 50 is not occluded
with large particles. Then, as the smaller and
smallest particles are allowed to pass through the
lower screens 52 and 54, a hearty flow is maintained
through the chamber 22 to the outlet 26. [0037] The
distributor 36 is selectively activated to allow a
back flushing fluid flow to enter the strainer device
16. The back flushing fluid can be a hydrocarbon
liquid, such as Light Cycle Oil or kerosene, or water
for those strainer devices that serve a water circuit.
The back flushing fluid will vary depending on the
particular fluid flow circuit. The back flushing
stream may be provided with nitrogen or other suitable
gas stream to provide an increased velocity and
agitation for cleaning purposes. [0038] As will become
evident with the explanation below, the back flush is
intended to flow downwardly from the back flush source
via the back flush valve 38 and through the main
chamber 22 to dislodge the trapped debris and hence
clean each of the screens 52, 54, and 56 by sweeping
the solids from the lower surfaces of the screens to
the collection area 32 for disposal through debris
valve 34.[0039] In operation, when the strainer device
16 is on-line and in operation, the inlet valve 28 and
the outlet valve 30 are open, and the by-pass valve 20
is closed. This directs fluid flow through the
strainer device 16. Additionally, the debris valve 34
and the back flush valve 38 are closed. A stream of
fluid flows through the strainer device 16 and debris
and solid particles collect in the collection area 32
and on the underside of the screens 52, 54, and 56 of
the screen assembly 50. [0040] To clean the screen
assembly 50 and remove debris and solid particles from
the strainer device 16, the back flushing operation is
activated. In this cleaning mode, the by-pass valve 20
is opened and the inlet valve 28 and the outlet valve
30 are closed. This directs the fluid flow around the
strainer device 16 and through the by-pass line 18.
Then, a back flushing fluid source is connected to the
back flush valve 38, and the debris valve 34 is
opened. The back flushing fluid source F, as noted
above, can be a hydrocarbon liquid or water or some
other fluid depending upon the particular application.
The back flushing fluid flows downward through the
strainer device 16 dislodging the particles from the
screen assembly 50 and washing the collected debris
from the collection area 32 out through the debris
valve 34 for disposal or further processing. [0041]
Alternatively, while not preferable it is contemplated
that the process stream may serve as the back flushing
fluid source. The by-pass line 18 may be connected to
the outlet 26 upstream of the outlet valve 30. With
such an arrangement, when the valve 30 is closed, the
process stream is directed into the strainer device 16
through the outlet 26 to performing the back flushing
operation, described above. The process stream and
debris exiting through the debris valve 34may be fed
through a strainer (not shown) mounted, for example,
on a trailer mounted system such that the debris can
be separated from the process stream so that the
debris is not fed to the heat exchanger when the
strained process stream is returned to the out-flow
line 14. In order to isolate the strainer device to
perform maintenance work on the strainer device while
the exchanger is operational and avoid stopping the
entire flow stream, an additional valve may be added
immediately at the exit of the device and the start of
line 26. [0042] The flushing operation is activated
for a period of time, which can be 10 minutes for
example. It is not necessary to back flush for an
extended period of time, but only as long as it takes
to dislodge the particles from the screen assembly 50.
[0043] It is also possible to flush debris and "mud"
like material from the collection area 32 of the main
chamber 22 without by-passing the straining device 16.
In this case, the debris valve 34 is opened for a
short time, for example for about 5 seconds. Solids
collected in the collection areas 32 will then be
swept out through the debris valve 34. The debris
valve 34 would be connected to a further processing
station in the system, for example to the slop system
or to a feed line to a coker. [0044] Back flushing of
the strainer device 16 requires no disassembly of any
bolted flanges. Instead, back-flushing is achieved
through the opening and closing of valves. As can be
appreciated, this system greatly simplifies the
cleaning operation of a fluid circuit and can be
easily executed without removing any straining devices
or without disassembling any components in the
system.[0045] Due to the presence of multiple stages
of screen elements, a rapid rate of plugging is not
expected to occur in the strainer device 16. The
coarse screen stops the largest pieces of debris while
the finest screen stops the smallest particles. With
an adequate distance provided between the different
screens, blockages that occur on one screen will not
affect the downstream screens. The position of the
collection area 32 away from the screen assembly 50
allows for the collection of large debris to avoid
clogging of the screen assembly 50. This increases the
efficiency of the screen assembly 50 and prevents any
reduction in fluid flow that could occur due to the
presence of large debris near the screening surface.
[0046] Strategic placement of strainers can reduce
maintenance and the associated costs, save energy, and
avoid capacity losses. The strainer device disclosed
herein is placed in the circuit so that cleaning can
be accomplished on 



line, without the need to remove the strainer device
from the circuit. If it is desired to remove or
replace the strainer device 16 or the screen assembly
50 it would not require taking the circuit out of
operation as the by-pass line 18 can be used to
redirect flow during desired maintenance. For example,
it may be desired to conduct a detailed inspection or
a thorough cleaning every 5 to 10 years during plant
turnarounds. [0047] It is also feasible for the main
chamber of the strainer device to be placed in an
inclined position rather than in the vertical
position. This arrangement may be necessary where
space limitations exist or where a longer cyclone
region is needed within the chamber (e.g., a water
stream containing a large amount of sediment).[0048]
Referring to FIG. 5, a fluid flow circuit 80 is
provided with a strainer device 82 having a horizontal
or non-vertical orientation. In this assembly, the in
flow line 12 and out-flow line 14 are connected to a
by-pass line 18 with a by-pass valve 20, as in the
previous configuration. The inlet valve 28 connects to
a generally horizontal inlet 84, and the outlet valve
30 connects to a generally horizontal outlet 86. A
main chamber 88 extends between the inlet 84 and the
outlet 86. The main chamber 88 is connected to the
inlet 84 and the outlet 86 by portions that taper
toward the inlet 84 and the outlet 86 to form a smooth
transition between the diameters in the flow path.
[0049] As seen in FIG. 5, the main chamber 88 has a
larger diameter D3 than the inner diameter.Dl of the
in-flow line 12 and out-flow line 14. The diameter D3
may be up to two times greater than the line diameter
Dl. For example, the main chamber 88 may be formed of
a 16 inch pipe while the process pipe has a diameter
of 10 inches. [0050] The strainer device 82 has a
large debris collection area 90 in which larger
particles and debris will fall when the fluid flows
into the main chamber 88 and experiences a drop in
velocity due to the increase in diameter of the flow
path. The bottom of the collection area 90 connects to
the debris valve 34. The strainer device 82 also has a
distributor or sparger 92 that connects to the top of
the main chamber 88 and connects to a back flush valve
38. [0051] A screen assembly 94 is positioned within
the flow path in the main chamber 88 above the
collection area 90. The screen assembly 94 includes at
least one screen element that extends across the
diameter D3 of the main chamber 88. In the
configuration shown in FIG. 5, three screen elements
96, 98, 99 are provided.As in the previous
configuration, the screen elements 96, 98, 99 have
progressively smaller openings to trap progressively
smaller particles of debris. Since the screen assembly
94 is disposed directly above the collection area 90,
particles that impact the screen assembly 94 that are
not held against a screen element 96, 98 or 99 will
fall into the collection area 90. [0052] The screen
assembly 94 can be formed as a reinforced unitary
piece and be mounted in the main chamber 88, such as
by welding. Alternatively, the screen assembly can be
removably mounted within the main chamber 88, for
example, by connecting to the tapered section with a
flange, similar to the configuration shown in FIGs. 1
and 3. [0053] As the fluid flows through the main
chamber 88, any particles or debris carried in the
flow will either be strained from the fluid and be
retained on the screen assembly 94 or fall into the
collection area 90. An advantage of this arrangement
is that it does not require additional space as it may
merely replace a section of a horizontal line. [0054]
Back flushing of the strainer device 82 occurs in the
same manner as in the circuit 10 of Fig 1. To clean
the strainer device 82 and remove debris, the by pass
valve 20 is opened, and the inlet valve 28 and outlet
valve 30 are closed. The fluid flow is thereby
directed through the by-pass line 18. A flushing fluid
source F is connected to the back flush valve 38,
which is then opened along with the debris valve 34.
Flushing fluid flows downward through the distributor
92, transversely through the main chamber 88 and
across the backside of the screen elements 96, 98, and
99. The flushing fluid, along with any particles swept
from the screen assembly 94, then flows into the
collection area 90 and out through the debris valve
34. Anydebris collected in the collection area 90 will
also be washed through the debris valve 34 with the
flushing fluid. As noted above, it is also possible to
wash debris from the collection area 90 during a
normal flow operation with the strainer device 82 in
operation by very briefly opening the debris valve 34
when the inlet and outlet valves 28 and 30 are open
and the back flush valve 38 is closed. [0055] The
screen assembly 94 shown in fluid flow circuit 80 is
formed as a series of spaced, flat screen elements
disposed at an angle to vertical. As seen in FIG. 5,
the screen collection surfaces slope downwardly in the
direction of the fluid flow. The bottom of the first
screen element 96 is positioned at the entry to the
collection area 90 to direct particles into the
collection area. It is also possible to orient them at
a different angle or to use a different shape screen
element if desired, depending on the particular
application. As can be appreciated from the drawing,
access to the screen assembly 94 is quite easy in this
arrangement. [0056] FIG. 6 shows a fluid flow circuit
100 that is similar to fluid flow circuit 80, but has
an angled collection area 102. In this case, the
collection area 102 is positioned at an angle and
slopes downwardly in the direction of the fluid flow.
As seen, the collection area 102 is formed as a pipe
that extends in a direction that is generally parallel
to the screen assembly 104 with each screen element
106, 108, and 110 having a surface that also extends
in the same direction. [0057] The bottom of the first
screen element 106 is positioned at the entry to the
collection area 102 so that particles will be swept
into the collection area 102 during fluid flow from
falling in to the collection area 102 due to gravity
or by falling from the surface of the screen elements
106, 108, and 110 from gravity.[0058] Again, the
distributor 92 is positioned on the opposite side of
the screen assembly 104 than the collection area 102
so that flushing fluid flows backwards through the
screen assembly 104 to wash debris collected on the
screen elements 106, 108, and 110 into the collection
area 102 for removal through debris valve 34. [0059]
The arrangements shown in FIGs. 5 and 6 are
inexpensive to install and manufacture and thus offer
a less expensive alternative. It is also possible to
simply remove the strainer device and install a new
one when needed or during plant turn arounds. The used
device can be cleaned, with an acid solution or by
baking in an oven, for example, and reused. [0060] Of
course, any type of screen assembly can be used
interchangeably in the various circuits. The shape,
number and arrangement of the screens can vary. [0061]
The valves may be any known type of valve element used
in a fluid flow situation. For example, the valves may
be designed to prevent back flow. They may have
additional safeguards against leakage, such as being
double-block type valves where the nature of the fluid
stream being conditioned requires leakage protection.
[0062] The strainer device and the method of operating
the strainer device disclosed herein can be used with
any fluid flow circuit. One practical application is
in combination with a petroleum refining process.
Another practical application is in combination with a
heat exchange process. In these applications, the
fluid flow circuit connects to the process line that
leads to a further processing operation, for instance
a heat exchange operation in which the fluid will flow
in a restrictedpassage. In this case, it is desirable
to have flow that is free of solid particles that can
plug the process line. It is also desirable in a
refinery setting, in particular, to use this device in
fluid streams that are susceptible to fouling. [0063]
Various modifications can be made in our invention as
described herein, and many different embodiments of
the device and method can be made while remaining
within the spirit and scope of the invention as
defined in the claims without departing from such
spirit and scope. It is intended that all matter
contained in the accompanying specification shall be
interpreted as illustrative only and not in a limiting
sense.CLAIMS: 1. A strainer device, comprising: a main
chamber with a hollow interior with a top and a
bottom; an inlet and an outlet coupled to the chamber,
wherein a fluid flow path is defined from the inlet to
the outlet through the hollow interior of the main
chamber; a collection area connected to the bottom of
the main chamber, wherein the collection area is
offset from the flow path; a distributor connected to
the top of the main chamber for selective connection
to a flushing fluid source; and, a screen assembly
positioned within the hollow interior between the
inlet and the outlet and between the distributor and
the collection area, wherein the screen assembly
includes at least one screen element with openings
sized to collect solid particles from fluid flowing in
the fluid flow path. 2. The strainer device of claim
1, in combination with a fluid flow circuit having an
in-flow line and an out-flow line connected to the
inlet and the outlet of the strainer device,
respectively. 3. The strainer device of claim 2,
further comprising a by-pass assembly connected to the
in-flow line and the out-flow line in parallel to the
strainer device, wherein the by-pass assembly includes
a by-pass line and a by-pass valve coupled to the
in-flow line upstream of the inlet. 4. The strainer
device according to any one of the preceding claims,
wherein the main chamber is a hydrocyclone.5. The
strainer device any one of the preceding claims,
wherein the main chamber has a longitudinal axis that
is generally vertically oriented and the inlet and the
outlet are transversely connected to the main chamber.
6. The strainer device of claim 5, wherein the inlet
and the outlet are generally horizontally oriented. 7.
The strainer device of claim 5, wherein the main
chamber is tubular and has an open bottom in
communication with the collection area. 8. The
strainer device any one of the preceding claims,
wherein the main chamber has a longitudinal axis that
is generally horizontally oriented and the inlet and
the outlet are coextensive with the hollow interior of
the main chamber. 9. The strainer device any one of
the preceding claims, further comprising a valve
coupled to the inlet and a valve coupled to the outlet
to selectively permit or prevent fluid flow within the
hollow interior of the main chamber. 10. The strainer
device any one of the preceding claims, further
comprising a valve coupled to the distributor to
selectively permit back flushing fluid into the hollow
interior of the main chamber. 11. The strainer device
any one of the preceding claims, further comprising a
valve coupled to the collection area to selectively
permit removal of solid particles from the collection
area. 12. The strainer device any one of the preceding
claims, further comprising a back flush valve coupled
to the distributor and a debris valve coupled to the
collection area, wherein a back flushing fluid flow
path is defined between theback flush valve and the
debris valve from the distributor to the collection
area such that opening the back flush valve
selectively permits back flushing fluid to flow
through the screen assembly in a direction opposite to
the fluid flow path. 13. The strainer device any one
of the preceding claims, wherein the screen assembly
includes a plurality of spaced screen elements, with
each screen element having openings progressively
smaller in the direction of the fluid flow path. 14.
The strainer device any one of the preceding claims in
combination with a heat exchanger. 15. The strainer
device any one of the preceding claims in combination
with a refinery operation. 16. A method of straining
particles from a fluid flow circuit, comprising:
providing a chamber having a hollow interior for fluid
flow and a screen assembly disposed in the chamber;
providing an inlet to the chamber and an outlet to the
chamber and defining a flow path therebetween that
passes through the screen assembly; providing a debris
collection area offset from the flow path and in
communication with the hollow interior of the chamber;
allowing a fluid to flow through the chamber in the
fluid flow path; collecting solid particles from the
fluid flow on the screen assembly by allowing the
fluid flow to pass through the screen assembly and
collecting solid particles that fall from the fluid
flow in the debris collection area; flushing the
collected particles from the screen assembly in the
chamber by introducing a back flushing fluid flow to
the chamber that flows through the screen assembly in
a direction opposite to the flow path, wherein the
backflushing fluid flow sweeps the collected particles
into the collection area; and, disposing of the
collected particles from the collection area. 17. The
method of claim 16, further comprising diverting the
fluid flow from the chamber when the back flushing
fluid flow is introduced to the chamber. 18. The
method according to anyone of claims 16 and 17,
wherein flushing the collected particles includes
closing the inlet and the outlet to the chamber and
opening a back flush valve connected to the chamber
and a debris valve connected to the collection area.
19. The method according to anyone of claims 16-18,
wherein introducing the back flushing fluid flow to
the chamber includes connecting a back flush fluid
source to the chamber. 20. The method according to
anyone of claims 16-19, wherein providing the screen
assembly in the chamber includes providing at least
one screen element with openings sized to impede solid
particles in the fluid flow. 21. The method according
to anyone of claims 16-19, wherein providing the
screen assembly includes providing a plurality of
staged screen elements, each screen element having
progressively smaller openings to impede different
sizes of particles. 22. The method according to anyone
of claims 16-21, in combination with a heat exchanger
operation. 23. The method of claim 22, wherein
flushing and disposing of the collected particles
occurs on-line with the heat exchange operation.24.
The method according to anyone of claims 16-23, in
combination with a petroleum refining process. 


