
INHIBITORS OF THE HEDGEHOG PATHWAY FIELD OF THE
INVENTION [0001] This invention relates to methods of
treating cancer with a compound that modulates the
Hedgehog pathway and the resultant modulation of
cellular activities (such as proliferation,
differentiation, programmed cell death, migration,
chemoinvasion and metabolism) alone or in combination
with anticancer agents. BACKGROUNDOF THE INVENTION
[0002] Hedgehog (Hh) proteins are understood as a
family of secreted signal proteins which are
responsible for the formation of numerous structures
in embryogenesis (J. C. Smith, Cell 76 (1994) 193 196,
N. Perrimon, Cell 80 (1995) 517 520, C. Chiang et al.,
Nature 83 (1996) 407, M. J. Bitgood et al., Curr.
Biol. 6 (1996) 296, A. Vortkamp et al., Science 273
(1996) 613, C. J. Lai et al., Development 121 (1995)
2349). During its biosynthesis a 20 kD N-terminal
domain and a 25 kD C-terminal domain are obtained
after cleavage of the signal sequence and
autocatalytic cleavage. In the naturally occurring
protein the N-terminal domain is modified with
cholesterol at its C-terminus after cleavage of the
C-terminal domain (J. A. Porter et al., Science 274
(1996) 255 259). In higher life-forms the Hh family is
composed of at least three members namely sonic,
indian and desert Hh (sHh, IHh, DHh; M. Fletz et al.,
Development (Suppl.) (1994) 43 51). Differences in the
activity of hedgehog proteins that were produced
recombinantly were observed after production in
prokaryotes and eukaryotes (M. Hynes et al., Neuron 15
(1995) 35 44 and T. Nakamura et al., Biochem. Biophys.
Res. Comm. 237 (1997) 485 469). [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] Aberrant hedgehog (Hh) pathway signaling has
been implicated in human malignancies ranging from
semi-malignant tumors of the skin to highly aggressive
cancers of the brain, lung, pancreas, breast, prostate
and lymphoid lineages (Rubin, L. L. and deSauvage, F.
J. Nat Rev Drug Discov, 2006, 5, 1026-1033).
Dysregulation of this pathway contributes to
uncontrolled proliferation, invasion, metastasis,
evasion of apoptosis and resistance to chemotherapy
treatments through regulation of the GLI family of
transcription factors (GLI1-3), which reside at the
distal end of the pathway (Kasper, M., et. al. Eur J
Cancer, 2006, 42, 437-445). The initial evidence that
aberrant Hh signaling plays a critical role in cancer
initiation and/or progression came from the
observations that important regulatory pathway
components are mutated in a number of cancers. These
include loss-offunction mutations in the
12-transmembrane Hh receptor, patchedl (PTCHl) and
activating mutations in the 7-transmembrane
"GPCR-like" protein smoothened (SMO) observed in basal
cell carcinomas, medulloblastomas and
rhabdomyosaracomas. (See Johnson et. al. Science, 272:
1668-1671, 1996; Hahn, et. al. Cell, 85: 841-851,
1996; Unden, et. al. Cancer Res, 56: 4562-4565, 1996;
and Chidambaram, et. al. Cancer Res, 56: 4599-4601,
1996). [0005] Where a Sporadic loss-of-function
mutation in PTCHl is observed, these cancers are
implicated: basal cell carcinomas (Wolter, M., et. al.
Cancer Res, 1991, 57, 2581-2585; Reifenberger, J., et.
al. Cancer Res, 1998, 58, 1798-1803; Lam, C. W., et.
al. Oncogene, 1999, 18, 833-836; Couve-Privat, S., et.
al. Cancer Res, 2002, 62, 7186-7189; Xie, J., et. al.
Nature, 1998, 391, 90-92), medulloblastomas (Wolter,
M., et. al. Cancer Res, 1997, 57, 2581-2585; Raffel, C
, et. al. Cancer Res, 1997, 57, 842-845; Pietsch, T.,
et. al. Cancer Res, 1997, 57, 2085-2088; Vorechovsky,
L, et. al. Oncogene, 1997, 15, 361-366; Couve-Privat,
S., et. al. Cancer Res, 2002, 62, 7186-7189; Xie, J.,
et. al. Nature, 1998, 391, 90-92), breast carcinomas
(Xie, J., et. al. Cancer Res, 1997, 57, 2369-2372),
meningiomas (id.), and rhabdomyosarcoma (Calzada-Wack,
J., et. al. Hum Mutat, 2002, 20, 233-234). [0006] In
addition, the activity of the Hh pathway has been
shown to be critical for the growth and metastasis of
a number of tumors that do not contain mutations
within any of the defined pathway components including
those of the pancreas (Berman, D. et. al. Nature, 425:
846-851, 2003; Thayer, S. P., et. al. Nature 2003,
425, 851-856; Pasca di Magliano, M., Genes Dev, 20:
3161-3173, 2006; and Gao, J., et. l.Gene Ther, 13:
1587-1594, 2006), prostate (Karhadkar, S. S., et. al.
Nature, 431: 707-712, 2004; Sanchez, P., et. al. Proc
Natl Acad Sd USA, 101: 12561-12566, 2004; Sheng, T.,
et. al. MoI Cancer, 3: 29, 2004; and Fan, L.,et. al.
Endocrinology, 145: 3961-3970, 2004), digestive tract
(Berman, D. et. al. Nature, 425: 846-851, 2003;
Thayer, S. P., et. al. Nature 2003, 425, 851-856;
Fukaya, M., et. al. Gastroenterology, 131: 14-29,
2006; Ohta, M., et. al. Cancer Res, 65: 10822-10829,
2005), and small cell lung cancers (Watkins, D. N.,
et. al. Nature, 422: 313-317, 2003), and non-small
cell lung cancers (Yuan, Z., et. al. Oncogene, 26:
1046-1055, 2007).[0007] The Hh pathway components are
implicated in esophageal cancer (Ma, X., et. al. Int J
Cancer, 118: 139-148, 2006; Berman, D. et. al. Nature,
425: 846-851, 2003) and are highly expressed in the
vast majority (87%, n = 43) of chemotherapy-resistant
esophageal cancer specimens (Sims-Mourtada, J. et. al.
Clin Cancer Res, 12: 6565-6572, 2006). Other cancers
where the Hh pathway are involved include biliary
tract cancers (Berman, D. et. al. Nature, 425:
846-851, 2003), melanoma (Stecca, B., et. al. Proc
Natl Acad Sci U S A, 104: 5895-5900, 2007), and
stomach cancer (Berman, D. et. al. Nature, 425:
846-851, 2003; Ma, X., et. al. Carcinogenesis, 26:
1698-1705, 2005). Tumors that contain highly
proliferative "tumor stem cells" and which represent
areas of therapy include glial cell cancers (Clement,
V., et. al. Curr Biol, 17: 165-172, 2007), prostate
cancers (Li, C , Heidt, et. al.. Cancer Res, 67:
1030-1037, 2007), breast cancers (Liu, S., et. al.
Cancer Res, 66: 6063-6071, 2006), multiple myelomas
(Peacock, C. D., et. al. PNAS, 104: 4048-4053, 2007),
and colon cancers (Ricci-Vitiani, L., et. al. Nature,
445: 111-1 15, 2007). [0008] Finally, the Hh pathway
is an essential regulator of "cancer stem cells
(CSC)", which are discrete tumor cell populations that
display highly enhanced survival, self-renewal, and
tumorigenicity properties (Beachy, P. A., et. al.
Nature, 432: 324-331, 2004). Activation of the Hh
pathway has been shown to be critical for CSCs of the
breast (Liu, S., et. al. Cancer Res, 66: 6063-6071,
2006), central nervous system (Clement, V., Curr Biol,
17: 165-172, 2007) as well as in hematological
malignancies (Peacock, C. D., PNAS, 104: 4048-4053,
2007). These cells, in some experimental contexts,
have shown to confer resistance to currently used
chemotherapy (Bao, S., et. al. Nature, 444: 756-760,
2006; Dean, M., et. al. Nat Rev Cancer, 5: 275-284,
2005). Therefore, a Hh pathway inhibitor may have
broad clinical utility treating of a wide range of
chemotherapy-resistant malignancies. 



[0009] In view of the important role of the Hedgehog
pathway in biological processes and disease states,
modulators of this pathway are desirable. SUMMARY OF
THE INVENTION [0010] 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.[0011] 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
compounds of Formula I and methods of treating these
diseases by administering a Compound of Formula I,
alone or in combination with other anti-cancer agents.
[0012] One aspect of the Invention is directed to a
Compound of Formula I: I or a single isomer thereof;
where the compound is optionally as a pharmaceutically
acceptable salt, hydrate, solvate or combination
thereof, wherein R1 is alkyl, cycloalkyl, phenyl,
heteroaryl, or heterocycloalkyl where the cycloalkyl,
phenyl, heteroaryl, and heterocycloalkyl are
optionally substituted with 1, 2, or 3 R6; R2 and R3
together with the pyrimidinyl to which they are
attached form a quinazolinyl optionally substituted at
the 5-, 6-, 7-, and 8-positions with one or two groups
independently selected from alkyl, alkoxy, halo,
hydroxy, heterocycloalkylalkyloxy, heterocycloalkyl,
and heterocycloalkyl substituted with alkyl; or R2 and
R3 together with the pyrimidinyl to which they are
attached form a pyrido[3,2- cTjpyrimidinyl,
pyrido[4,3-<f]pyrimidinyl, pyrido[3,4-<i]pyrimidinyl,
or pyrido[2,3- jpyri midinyl, each of which is
optionally substituted at a carbon atom at the 5-, 6-,
7-, and 8-positions with one or two groups
independently selected from alkyl, alkoxy, halo,
hydroxy, heterocycloalkylalkyloxy, heterocycloalkyl,
and heterocycloalkyl substituted with alkyl; or R2 and
R3 together with the pyrimidinyl to which they are
attached form a 6,7-dihydro-5 -
cyclopenta[d]pyrimidinyl,
5,6,7,8-tetrahydroquinazolinyl, or
6,7,8,9-tetrahydro-5 - cyclohepta[d]pyrimidinyl; or R2
and R3 together with the pyrimidinyl to which they are
attached form a
5,6,7,8-tetrahydropyrido[3,2-J]pyrimidinyl,
5,6,7,8-tetrahydro ryrido[4,3-J]pyrimidinyl,
5,6,7,8-tetrahydropyrido[3,4-<i]pyrimidinyl, or 5,6,7,
8-tetrahydropyrido[2,3- f]pyrimidinyl, each of which
is optionally substituted at the 5-, 6-, 7-, and
8-positions with one or two groups independently
selected from alkyl, alkoxycarbonyl,
benzyloxycarbonyl, and optionally substituted
phenylalkyl;each R6, when R is present, is
independently selected from alkyl, alkoxy, amino,
alkylamino, dialkylamino, halo, haloalkyl, haloalkoxy,
halophenyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, hydroxyalkyl, alkoxycarbonyl,
aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl,
aminoalkylamino, alkylaminoalkylamino,
dialkylaminoalkylamino, alkyloxyalkylamino,
heterocycloalkyl, and heterocycloalkylalkyl where the
heterocycloalkyl, either alone or as part of
heterocycloalkylalkyl, is optionally substituted with
alkyl or alkoxycarbonyl; R40 is hydrogen or alkyl; R50
is selected from each R5, when R5 is present, is
independently alkyl, hydroxy, alkoxy, amino,
alkylamino, dialkylamino, halo, nitro,
heterocycloalkyl, heterocycloalkylamino, or
heterocycloalkylalkyl oxy; where each
heterocycloalkyl, either alone or as part of another
group in R5, is independently optionally substituted
with alkyl or alkoxycarbonyl; R4a is hydrogen or
alkyl; R4 is heteroaryl substituted with one R8 and
additionally substituted with 1 or 2 R8a; R4 is phenyl
substituted with one R29 and additionally substituted
with 1 or 2 R9a; R4 is cycloalkyl optionally
substituted with one or two groups independently
selected from alkyl, hydroxy, alkoxy, amino,
alkylamino, and dialkylamino; or R4 is
heterocycloalkyl optionally substituted with alkyl or
alkoxycarbonyl; R17 is cycloalkyl, heterocycloalkyl
(optionally substituted with one or two groups
selected from alkyl and alkoxycarbonyl),
phenylalkylamino, phenylalkyl, or phenyl; and where
each phenyl, either alone or as part of a group in R17
, is substituted with 1, 2, or 3 R9a;1 R is hydrogen,
halo, or alkyl; R18a is hydrogen or alkyl; R18b is
heteroaryl substituted with 1, 2, or 3 R8a or R18b is
phenyl substituted with 1, 2, or 3 R9a; R19 is phenyl
substituted with 1, 2, or 3 R9a or R19 is heteroaryl
substituted with 1, 2, or 3 R8a; R20 is hydrogen,
alkyl, alkylcarbonyl, alkylsulfonyl, or
alkoxycarbonyl; R20a is hydrogen or alkyl; R20b is
heteroaryl substituted with 1, 2, or 3 R8a or R20b is
phenyl substituted with 1, 2, or 3 R9a; R2 1 is phenyl
substituted with 1, 2, or 3 R9a ;or R2 1 is heteroaryl
substituted with 1, 2, or 3 R8a; or R2 1 is
heterocycloalkyl optionally substituted with alkyl or
alkoxycarbonyl; R22 is phenyl substituted with 1, 2,
or 3 R9a or R22 is heteroaryl substituted with 1, 2,
or 3 R8a; each R8 is independently alkyl, cycloalkyl,
phenylalkyloxyalkyl, or R9b; each R8a is independently
hydrogen, halo, or R8; each R9a is independently
hydrogen, R9b, or R9c; R29 is R9b or R9c; provided
that R29 is R9b when R1 is heterocycloalkyl, when R1
is unsubstituted phenyl, and when R1 is phenyl
substituted with 1, 2, or 3 R6 independently selected
from alkyl, halo, alkoxy, hydroxyalkyl, aminoalkyl,
and alkoxycarbonyl; each R9b, when R9b is present, is
independently cyano, alkyl substituted with one or two
R1' ; amino; alkylamino; dialkylamino; optionally
substituted heterocycloalkyl; optionally substituted
heterocycloalkylalkyloxy; aminoalkyloxy;
alkylaminoalkyloxy; dialkylaminoalkyloxy; optionally
substituted heteroaryl; cyano; -C(O)R14 ;
-CR14a(=NR14b); -C(=NR24)R24a; -S(O)2NR13R13 ;
-NR23C(O)R233 or -C(O)NR12R123; each R9c, when R9c is
present, is independently alkyl, haloalkyl,
hydroxyalkyl, halo, hydroxy, alkoxy, cyano, nitro, or
phenylcarbonyl; each R1 1 is independently selected
from hydroxy, -NR15R15a , optionally substituted 



heteroaryl, optionally substituted heterocycloalkyl,
and optionally substituted cycloalkyl; R12 is hydrogen
or alkyl; and R12a is hydrogen, hydroxy, alkoxy,
alkyl, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl,
hydroxyalkyl, optionally substituted heterocycloalkyl,
optionally substituted heterocycloalkylalkyl, or
optionally substituted heteroaryl; or R12 and R12a
together with the nitrogen to which they are attached
form a heterocycloalkyl optionally substituted with 1,
2, or 3 groups independently selected from alkyl,
hydroxyalkyl, haloalkyl, alkylcarbonyl,
alkoxycarbonyl, optionally substituted cycloalkyl,
optionally substituted cycloalkylalkyl, optionally
substituted heteroaryl,optionally substituted
heteroarylalkyl, optionally substituted phenyl, and
optionally substituted phenylalkyl; R13 is hydrogen or
alkyl; R13a is alkyl, aminoalkyl, alkylaminoalkyl, or
dialkylamino alkyl; each R14 is independently
hydrogen, alkyl, hydroxy, alkoxy, optionally
substituted heteroarylalkyl, or optionally substituted
heterocycloalkylalkyl; each R14a is hydrogen or alkyl;
and R14b is alkoxy, amino, alkylamino, dialkylamino,
or optionally substituted heterocycloalkyl; R15 is
hydrogen, alkyl, alkoxyalkyl, hydroxyalkyl, or
haloalkyl; R15a is hydrogen, alkyl, alkoxyalkyl,
haloalkyl, hydroxyalkyl, carboxyalkyl,
aminocarbonylalkyl, alkylaminocarbonylalkyl,
dialkylaminocarbonylalkyl, optionally substituted
cycloalkyl, or optionally substituted phenylalkyl; R23
is hydrogen or alkyl; R23a is hydrogen, alkyl,
aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, or
optionally substituted heterocycloalkylalkyl; and R24
is hydrogen or alkyl, hydroxy, or alkoxy; R24a is
hydroxy, alkoxy, amino, alkylamino, or dialkylamino.
[0013] A second aspect of the invention is directed to
a method of preparing compounds of Formula I which
method comprises (a) reacting an intermediate of
formula 5, or a salt thereof: where A is CH or N and R
is as defined in the Summary of the Invention for a
Compound of Formula I; with an intermediate of formula
R17C(O)OH, R2 1S(O)2Cl, or R22Cl where R17 , R2 1, and
R22 are as defined in the Summary of the Invention for
a Compound of Formula I to yield a Compound of the
Invention of Formula 6:where R is -C(O)R17;. -S(O)
R"21 ;. or -R. 22;. and optionally separating
individual isomers; and optionally modifying any of
the R , R , R , and R groups; and optionally forming a
pharmaceutically acceptable salt, hydrate, solvate or
combination thereof; or (b) reacting an intermediate
of formula 8: 8 where A and D are independently CH or
N and R6 is as defined in the Summary of the Invention
for a Compound of Formula I; with an intermediate of
formula 9: where R>9aa and t R-, 29 are as defined in
the Summary of the Invention for a Compound of Formula
I to yield a Compound of the Invention of Formula XI:
and optionally separating individual isomers; and
optionally modifying any of the R6, R29, and R9a
groups; and optionally forming a pharmaceutically
acceptable salt, hydrate, solvate or combination
thereof; or(c) reacting an intermediate of formula 8a:
where A is CH or N, R and R as defined in the Summary
of the Invention for a Compound of Formula I; with an
intermediate of formula NHR18aRI8b to yield a Compound
of the Invention of formula 8d: 8d where RI8a and R18b
are as defined in the Summary of the Invention for a
Compound of Formula I and optionally separating
individual isomers; and optionally modifying any of
the R6, R18 , and R18b groups; and optionally forming
a pharmaceutically acceptable salt, hydrate, solvate
or combination thereof; or (d) reacting an
intermediate of formula 8b: 8b where A is CH or N, R6
and R20 as defined in the Summary of the Invention for
a Compound of Formula I; with an intermediate of
formula NHR20aR20b to yield a Compound of formula SeSe
where R20a and R2Ob are as defined in the Summary of
the Invention for a Compound of Formula I; and
optionally separating individual isomers; and
optionally modifying any of the R6 and R20b groups;
and optionally forming a pharmaceutically acceptable
salt, hydrate, solvate or combination thereof; or (e)
reacting an intermediate of formula 11: 11 where A and
D are independently CH or N, and R9a and R6 are as
defined in the Summary of the Invention for a Compound
of Formula I; with an intermediate of formula
NHR12R12a to yield a Compound of the Invention
according to formula 8f where R and R are as defined
in the Summary of the Invention for a Compound of
Formula I; and optionally separating individual
isomers; and optionally modifying any of the R6, R9a,
and R12b groups; and optionally forming a
pharmaceutically acceptable salt, hydrate, solvate or
combination thereof; or(f) reacting an intermediate of
formula 13: 13 where A and D are independently CH or
N, and R9a and R6 are as defined in the Summary of the
Invention for a Compound of Formula I; with an
intermediate of formula NHR15R15a to yield a Compound
of the Invention of Formula XII: XII where R15 and
Rl5a are as defined in the Summary of the Invention
for a Compound of Formula I; and optionally separating
individual isomers; and optionally modifying any of
the R6, R a, and R15 groups; and optionally forming a
pharmaceutically acceptable salt, hydrate, solvate or
combination thereof; or (g) reacting an intermediate
of formula 15a: where A and D are independently CH or
N, and Rya and R6 are as defined in the Summary of the
Invention for a Compound of Formula I; with an
intermediate of formula NH2R15 to yield a Compound of
the Invention of Formula XIII:XIII where R15 is as
defined in the Summary of the Invention for a Compound
of Formula I; and 



optionally separating individual isomers; and
optionally modifying any of the R6, R9a, and R15
groups; and optionally forming a pharmaceutically
acceptable salt, hydrate, solvate or combination
thereof; or (h) reacting an intermediate of formula
23: where A and D are in the Summary of the Invention
for a Compound of Formula I; with an intermediate of
formula R23aC(O)OH or R23aC(O)Cl where R23a is as
defined in the Summary of the Invention for a Compound
of Formula I to yield a Compound of the Invention of
Formula XIV XIV and optionally separating individual
isomers; and optionally modifying any of the R6, R9a,
and R23a groups; and optionally forming a
pharmaceutically acceptable salt, hydrate, solvate or
combination thereof; or(i) reacting an intermediate of
formula 26: where A and D are independently CH or N,
and R a and R are as defined in the Summary of the
Invention for a Compound of Formula I; with an
intermediate of formula R"B(OH)2 where R" is
optionally substituted heteroaryl to yield a Compound
of the Invention of Formula XV: XV and optionally
separating individual isomers; and optionally
modifying any of the R6, R9a, and R" groups; and
optionally forming a pharmaceutically acceptable salt,
hydrate, solvate or combination thereof; or (j)
reacting an intermediate of formula 28 where R19 is as
defined in the Summary of the Invention for a Compound
of Formula I; with an intermediate of formula 17 17
where R1 is phenyl or heteroaryl, each of which is
optionally substituted with 1, 2, or 3 R6 where R6 is
as defined in the Summary of the Invention for a
Compound of Formula I to yield a Compound of the
Invention of Formula VIIVII and optionally separating
individual isomers; and optionally modifying any of
the R6, R1, and R19 groups; and optionally forming a
pharmaceutically acceptable salt, hydrate, solvate or
combination thereof; or (k) reacting an intermediate
of formula 31 31 where R1 is cycloalkyl, and D is CH
or N; with an intermediate of formula 9 as defined
above to yield a Compound of the Invention of Formula
XVI XVI where R29 and R9a are as defined in the
Summary of the Invention for a Compound of Formula I;
and optionally separating individual isomers; and
optionally modifying any of the R6, R1, R9a, and R29
groups; and optionally forming a pharmaceutically
acceptable salt, hydrate, solvate or combination
thereof; or (1) reacting an intermediate of formula 33
where R1 is phenyl or heteroaryl each of which is
optionally substituted with 1, 2, or 3 R6 and R is
alkyl, alkoxycarbonyl, benzyloxycarbonyl, and
optionally substituted phenylalkyl with an
intermediate of formula 3434 where R29 and R9a are as
defined in the Summary of the Invention for a Compound
of Formula I to yield a Compound of the Invention of
Formula XVIIa XVIIa and optionally separating
individual isomers; and optionally modifying any of
the R, R6, R1, R9a, and R29 groups; and optionally
forming a pharmaceutically acceptable salt, hydrate,
solvate or combination thereof. [0014] A third aspect
of the invention is directed to a method of treating a
disease mediated by a protein in the Hedgehog pathway,
the method comprising administering to a patient
having the disease a therapeutically effective amount
of a compound of Formula I or a single isomer thereof;
where the compound is optionally as a pharmaceutically
acceptable salt, hydrate, solvate or combination
thereof, and, optionally, a pharmaceutically
acceptable carrier, excipient, or diluent. [0015] A
fourth aspect of the invention is directed to a method
of treating a disease mediated by a protein in the
Hedgehog pathway, the method comprising administering
to a patient having the disease a therapeutically
effective amount of a compound of Formula I or or a
single isomer thereof; where the compound is
optionally as a pharmaceutically acceptable salt,
hydrate, solvate or combination thereof and,
optionally, a pharmaceutically acceptable carrier,
excipient, or diluent in combination with an
anticancer agent. [0016] A fifth aspect of the
Invention is directed to a Compound of Formula XX:
XXor a single isomer thereof; where the compound is
optionally as a pharmaceutically acceptable salt,
hydrate, solvate or combination thereof, wherein R1 is
alkyl, cycloalkyl, phenyl, heteroaryl, or
heterocycloalkyl where the cycloalkyl, phenyl,
heteroaryl, and heterocycloalkyl are independently
optionally substituted with 1, 2, or 3 R6; R2 and R3
together with the carbons to which they are attached
form phenyl; wherein the phenyl is optionally
substituted with one or two groups independently
selected from alkyl, alkoxy, halo, hydroxy,
heterocycloalkylalkyloxy, and heterocycloalkyl which
is optionally substituted with alkyl; each R6, when R6
is present, is independently selected from alkyl,
alkoxy, amino, alkylamino, dialkylamino, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, aminoalkylamino,
alkylaminoalkylamino, dialkylaminoalkylamino,
alkyloxyalkylamino, halo, haloalkyl, haloalkoxy,
halophenyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, alkoxycarbonyl, and
heterocycloalkylalkyl where the heterocycloalkyl is
optionally substituted with alkyl or alkoxycarbonyl;
R40 is hydrogen or alkyl; R50 is selected from R4 is
het R9 and optionally additionally substituted with 1
or 2 R9a; cycloalkyl or heterocycloalkyl, where the
cycloalkyl is optionally substituted with alkyl,
hydroxy, alkoxy, amino, alkylamino, or dialkylamino
and where the heterocycloalkyl is optionally
substituted with alkyl or alkoxycarbonyl; R4a is
hydrogen or alkyl;nl is 0, 1, or 2; 



each R5, when R5 is present, is alkyl, hydroxy,
alkoxy, amino, alkylamino, dialkylamino, halo, nitro,
heterocycloalkyl, heterocycloalkylamino, or
heterocycloalkylalkyloxy; where each heterocycloalkyl,
either alone or as part of another group in R5, is
independently optionally substituted with alkyl or
alkoxycarbonyl; R17 is phenylalkylamino, cycloalkyl,
heterocycloalkyl optionally substituted with alkyl or
alkoxycarbonyl phenylalkyl, or phenyl; and wherein
each phenyl, either alone or as part of a group in
R17, is optionally substituted with 1, 2, or 3 R9; R18
is hydrogen, halo, or alkyl; R18a is hydrogen or
alkyl; R18b is heteroaryl optionally substituted with
1, 2, or 3 R8 or R18b is phenyl optionally substituted
with 1, 2, or 3 R9; R19 is phenyl optionally
substituted with 1, 2, or 3 R9 or R19 is heteroaryl
optionally substituted with 1, 2, or 3 R8; R20 is
hydrogen, alkyl, alkylcarbonyl, alkylsulfonyl, or
alkoxycarbonyl; R20a is hydrogen or alkyl; R2Ob is
phenyl optionally substituted with 1, 2, or 3 R9; R2 1
is phenyl optionally substituted with 1, 2, or 3 R9 or
R2 1 is heteroaryl optionally substituted with 1 to 3
R8, or R2 1 is heterocycloalkyl optionally substituted
with alkyl or alkoxycarbonyl; R22 is phenyl optionally
substituted with 1, 2, or 3 R9 or heteroaryl
optionally substituted with 1, 2, or 3 R8; each R8,
when R8 is present, is independently selected from
alkyl, cycloalkyl, hydroxyalkyl, and
phenylalkyloxyalkyl; each R9, when R9 is present, is
independently halo; alkoxy; alkyl optionally
substituted with one or two R1 1; optionally
substituted phenylcarbonyl; hydroxy; hydroxyalkyl,
amino; alkylamino; dialkylamino; optionally
substituted heterocycloalkyl; optionally substituted
heterocycloalkylalkyloxy; aminoalkyloxy;
alkylaminoalkyloxy; dialkylaminoalkyloxy; optionally
substituted heteroaryl; nitro; cyano; -C(O)R14 ;
-C(NR14a)R14b; -S(O)2NR13R133; -NR16C(O)R163; or
-C(O)NR12R123, wherein each R1' , when R1' is present,
is independently selected from hydroxy, -NR15R15a,
optionally substituted heteroaryl, optionally
substituted heterocycloalkyl, and optionally
substituted cycloalkyl; R15 is hydrogen, alkyl,
alkoxyalkyl, hydroxyalkyl, or haloalkyl;R15a is
hydrogen, alkyl, alkoxyalkyl, haloalkyl, hydroxyalkyl,
carboxyalkyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, optionally substituted
cycloalkyl, or optionally substituted phenylalkyl; R12
is hydrogen or alkyl; and R12a is hydrogen, hydroxy,
alkoxy, alkyl, aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, hydroxyalkyl, optionally
substituted heterocycloalkyl, optionally substituted
heterocycloalkylalkyl, or optionally substituted
heteroaryl; or R12 and R12a together with the nitrogen
to which they are attached form a heterocycloalkyl
optionally substituted with 1, 2, or 3 groups
independently selected from alkyl, hydroxyalkyl,
haloalkyl, alkylcarbonyl, alkoxycarbonyl, optionally
substituted cycloalkylalkyl, optionally substituted
heteroaryl, optionally substituted heteroarylalkyl,
and optionally substituted phenylalkyl; R13 is
hydrogen or alkyl; R13a is alkyl, aminoalkyl,
alkylaminoalkyl, or dialkylaminoalkyl; each R14 is
independently hydrogen, alkyl, hydroxy, alkoxy, amino,
alkylamino, dialkylamino, optionally substituted
heteroarylalkyl, or optionally substituted
heterocycloalkylalkyl; each R14a is hydrogen, alkyl,
hydroxy, alkoxy, or optionally substituted
heterocycloalkyl; RI4b is alkoxy, amino, alkylamino,
dialkylamino, or optionally substituted
heterocycloalkyl; R16 is hydrogen or alkyl; R16a is
hydrogen, alkyl, aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl or optionally substituted
heterocycloalkylalkyl; and R9a is R9. [0017] A sixth
aspect of the Invention is directed to a Compound of
Formula XXI: XXI or a single isomer thereof; where the
compound is optionally as a pharmaceutically
acceptable salt, hydrate, solvate or combination
thereof, wherein: R1 is alkyl, cycloalkyl, phenyl,
heteroaryl, or heterocycloalkyl where the cycloalkyl,
phenyl, heteroaryl, and heterocycloalkyl are
independently optionally substituted with 1, 2, or 3
R6;R2 and R3 together with the carbons to which they
are attached form a benzo group optionally substituted
with one or two groups independently selected from
alkyl, alkoxy, halo, hydroxy,
heterocycloalkylalkyloxy, heterocycloalkyl, and
heterocycloalkyl substituted with alkyl; or R2 and R3
together with the carbons to which they are attached
form a pyrido group optionally substituted with one or
two groups independently selected from alkyl, alkoxy,
halo, hydroxy, heterocycloalkylalkyloxy,
heterocycloalkyl, and heterocycloalkyl substituted
with alkyl; or R2 and R3 together with the carbons to
which they are attached form a piperidino group
optionally substituted with one or two groups
independently selected from alkyl, alkoxycarbonyl,
benzyloxycarbonyl, or phenylalkyl each R6, when R6 is
present, is independently selected from alkyl, alkoxy,
amino, alkylamino, dialkylamino, halo, haloalkyl,
haloalkoxy, halophenyl, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl,
hydroxyalkyl, alkoxycarbonyl, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, aminoalkylamino,
alkylaminoalkylamino, dialkylaminoalkylamino,
alkyloxyalkylamino, heterocycloalkyl, and
heterocycloalkylalkyl where the heterocycloalkyl,
either alone or as part of heterocycloalkylalkyl, is
optionally substituted with alkyl or alkoxycarbonyl;
R40 is hydrogen or alkyl; R50 is selected from each
R5, when R5 is present, is alkyl, hydroxy, alkoxy,
amino, alkylamino, dialkylamino, halo, nitro,
heterocycloalkyl, heterocycloalkylamino, or
heterocycloalkylalkyloxy; where each heterocycloalkyl,
either alone or as part of another group in R5, is
independently optionally substituted with alkyl or
alkoxycarbonyl;R4a is hydrogen or alkyl; R4 is
heteroaryl substituted with one R8 and additionally
substituted with 1 or 2 R8a; R4 is phenyl substituted
with one R29 and additionally substituted with 1 or 2
R9a; R4 is cycloalkyl optionally substituted with
alkyl, hydroxy, alkoxy, amino, alkylamino, or 



dialkylamino; or R4 is heterocycloalkyl optionally
substituted with alkyl or alkoxycarbonyl; R17 is
cycloalkyl, heterocycloalkyl (optionally substituted
with alkyl or alkoxycarbonyl), phenylalkylamino,
phenylalkyl, or phenyl; and wherein each phenyl,
either alone or as part of a group in R17, is
substituted with 1, 2, or 3 R9a; R is hydrogen, halo,
or alkyl; R18a is hydrogen or alkyl; R18b is
heteroaryl substituted with 1, 2, or 3 R8a or R18b is
phenyl substituted with 1, 2, or 3 R9a; R19 is phenyl
substituted with 1, 2, or 3 R9a or R19 is heteroaryl
substituted with 1, 2, or 3 R8a ; R20 is hydrogen,
alkyl, alkylcarbonyl, alkylsulfonyl, or
alkoxycarbonyl; R20a is hydrogen or alkyl; R2Ob is
phenyl substituted with 1, 2, or 3 R9a; R2 1 is phenyl
substituted with 1, 2, or 3 R9a or R2 1 is heteroaryl
substituted with 1, 2, or 3 R8a, or R2 1 is
heterocycloalkyl optionally substituted with alkyl or
alkoxycarbonyl; R22 is phenyl substituted with 1, 2,
or 3 R9a or R22 is heteroaryl substituted with 1, 2,
or 3 R8a; each R8 is independently alkyl, cycloalkyl,
phenylalkyloxyalkyl, or R9b; each R8a is independently
hydrogen, halo, or R8; each R9a is independently
hydrogen, R9b or R9c; R29 is R9b or R9c provided that
when R1 is unsubstituted phenyl or when R1 is phenyl
substituted with 1, 2, or 3 R6 independently selected
from alkyl, halo, alkoxy, hydroxyalkyl, aminoalkyl,
and alkoxycarbonyl; then R29 is R9b ; each R9b, when
R9b is present, is independently alkyl substituted
with one or two R1 1 ; amino; alkylamino;
dialkylamino; optionally substituted heterocycloalkyl;
optionally substituted heterocycloalkylalkyloxy;
aminoalkyloxy; alkylaminoalkyloxy;
dialkylaminoalkyloxy; optionally substituted
heteroaryl; cyano; -C(O)R14 ; -CR14a(=NR14b);
-C(=NR24)R24a; -S(O)2NR13R133; -NR23C(O)R233; or
-C(O)NR12R123; each R9c, when R9c is present, is
independently halo, hydroxy, alkoxy, nitro, alkyl,
haloalkyl, phenylcarbonyl, or -NR16C(O)R163;each R1 1
is independently selected from hydroxy, -NRI5R15a,
optionally substituted heteroaryl, optionally
substituted heterocycloalkyl, and optionally
substituted cycloalkyl; R12 is hydrogen or alkyl; and
R12a is hydrogen, hydroxy, alkoxy, alkyl, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, hydroxyalkyl,
optionally substituted heterocycloalkyl, optionally
substituted heterocycloalkylalkyl, or optionally
substituted heteroaryl; or R12 and R1 a together with
the nitrogen to which they are attached form a
heterocycloalkyl optionally substituted with 1, 2, or
3 groups independently selected from alkyl,
hydroxyalkyl, haloalkyl, alkylcarbonyl,
alkoxycarbonyl, optionally substituted
cycloalkylalkyl, optionally substituted heteroaryl,
optionally substituted heteroarylalkyl, and optionally
substituted phenylalkyl; R13 is hydrogen or alkyl;
R13a is alkyl, aminoalkyl, alkylaminoalkyl, or
dialkylaminoalkyl; each R14 is independently hydrogen,
alkyl, hydroxy, alkoxy, optionally substituted
heteroarylalkyl, or optionally substituted
heterocycloalkylalkyl; each Rl4a is hydrogen or alkyl;
and R14b is alkoxy, amino, alkylamino, dialkylamino,
or optionally substituted heterocycloalkyl; R15 is
hydrogen, alkyl, alkoxyalkyl, hydroxyalkyl, or
haloalkyl; R15a is hydrogen, alkyl, alkoxyalkyl,
haloalkyl, hydroxyalkyl, carboxyalkyl,
aminocarbonylalkyl, alkylaminocarbonylalkyl,
dialkylaminocarbonylalkyl, optionally substituted
cycloalkyl, or optionally substituted phenylalkyl; R16
is hydrogen or alkyl; RI6a is hydrogen, alkyl,
aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl or
optionally substituted heterocycloalkylalkyl; R23 is
hydrogen or alkyl; and R23a is aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, or optionally
substituted heterocycloalkylalkyl; and R24 is hydrogen
or alkyl, hydroxy, or alkoxy; R24a is hydroxy, alkoxy,
amino, alkylamino, or dialkylamino. DETAILED
DESCRIPTION OF THE INVENTION [0018] 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 single isomers thereof, as well as
pharmaceutically acceptable salts, hydrates, solvates
or combinations thereof,.[0019] In one embodiment, the
invention provides a compound of Formula I wherein R40
is hydrogen and all other groups are as defined in the
Summary of the Invention for a Compound of Formula I.
[0020] In another embodiment, the invention provides a
compound of Formula I, where R2 and R3 together with
the pyrimidinyl to which they are attached form a
quinazolinyl optionally substituted at the 5-, 6-, 7-,
and 8-positions with one or two groups independently
selected from alkyl, alkoxy, halo, hydroxy,
heterocycloalkylalkyloxy, heterocycloalkyl, and
heterocycloalkyl substituted with alkyl; and all other
groups are as defined in the Summary of the Invention
for a Compound of Formula I . In another embodiment,
the invention provides a Compound of Formula I where
R2 and R3 together with the pyrimidinyl to which they
are attached form a quinazolinyl that is not
substituted at the 5-, 6-, 7-, or 8-positions or is
substituted at the 5-, 6-, 7-, or 8-position with one
group selected from methyl, chloro, methoxy,
4-methyl-piperaziny-l-yl, and
3-(morpholin-4-yl)-propyloxy; and all other groups are
as defined in the Summary of the Invention for a
Compound of Formula I. In another embodiment, the
invention provides a Compound of Formula I where R2
and R3 together with the pyrimidinyl to which they are
attached form a quinazolinyl that is not substituted
at the 5-, 6-, 7-, or 8-position or is substituted at
the 5-, 6-, 7-, or 8-position with one chloro; and all
other groups are as defined in the Summary of the
Invention for a Compound of Formula I. In another
embodiment, the invention provides a Compound of
Formula I where R and R together with the pyrimidinyl
to which they are attached form a quinazolinyl that is
not substituted at the 5-, 6-, 7-, or 8-position and
all other groups are as defined in the Summary of the
Invention for a Compound of Formula I. [0021] In
another embodiment, the invention provides a Compound
of Formula I where R2 and R3 together with the
pyrimidinyl to which they are attached form a
pyrido[3,2- JJpyrimidinyl, pyrido[4,3-<f]pyrirnidmyl,
pyrido[3,4-<f]pyrimidinyl, or pyrido[2,3-
<f]pyrimidinyl, each of which is optionally
substituted at a carbon atom at the 5-, 6-, 7-, and 8-



positions with one or two groups independently
selected from alkyl, alkoxy, halo, hydroxy,
heterocycloalkylalkyloxy, heterocycloalkyl, and
heterocycloalkyl substituted with alkyl; and all other
groups are as defined in the Summary of the Invention
for a Compound of Formula I. In another embodiment,
the invention provides a Compound of Formula I where
R2 and R3 together with the pyrimidinyl to which they
are attached form a pyrido[2,3-<f]pyrimidinyl that is
not substituted at the 5-, 6-, 7-, or 8-position; and
all other groups are as defined in the Summary of the
Invention for a Compound of Formula I .[0022] In
another embodiment, the invention provides a Compound
of Formula I where R2 and R3 together with the
pyrimidinyl to which they are attached form a
6,7-dihydro-5 - cyclopenta[d]pyrimidinyl,
5,6,7,8-tetrahydroquinazolinyl, or
6,7,8,9-tetrahydro-5i/- cyclohepta[d]pyrimidinyl; and
all other groups are as defined in the Summary of the
Invention for a Compound of Formula I . In another
embodiment, the invention provides a Compound of
Formula I where R2 and R3 together with the
pyrimidinyl to which they are attached form a
6,7-dihydro-5H-cyclopenta[d]pyrimidinyl; and all other
groups are as defined in the Summary of the Invention
for a Compound of Formula I [0023] In another
embodiment, the invention provides a Compound of
Formula I where R2 and R3 together with the
pyrimidinyl to which they are attached form a
5,6,7,8-tetrahydropyrido[3,2-<i]pyrimidinyl,
5,6,7,8-tetrahydropvrido[4,3-<f]pyrirnidinyl,
5,6,7,8-tetrahydropyrido[3,4-<i]pyrimidinyl, or
5,6,7,8-tetrahydropyrido[2,3-cflpyrimidinyl, each of
which is optionally substituted at the 5-, 6-, 7-, and
8-positions with one or two groups independently
selected from alkyl, alkoxycarbonyl,
benzyloxycarbonyl, and optionally substituted
phenylalkyl; and all other groups are as defined in
the Summary of the Invention for a Compound of Formula
I. In another embodiment, the invention provides a
Compound of Formula I where R2 and R3 together with
the pyrimidinyl to which they are attached form a
5,6,7,8-tetrahydroryrido[3,4-J]pyrimidinyl optionally
substituted at the 7-position with optionally
substituted phenylalkyl; and all other groups are as
defined in the Summary of the Invention for a Compound
of Formula I. In another embodiment, the invention
provides a Compound of Formula I where R2 and R3
together with the pyrimidinyl to which they are
attached form a 5,6,7,8-tetrahydropvri do[3,4- i
]pyrimidinyl optionally substituted at the 7-position
with benzyl; and all other groups are as defined in
the Summary of the Invention for a Compound of Formula
I . In another embodiment, the invention provides a
Compound of Formula I where R2 and R3 together with
the pyrimidinyl to which they are attached form a
5,6,7,8-tetrahydropyrido[4,3-<i]pyrimidinyl optionally
substituted at the 7-position with optionally
substituted phenylalkyl; and all other groups are as
defined in the Summary of the Invention for a Compound
of Formula I . In another embodiment, the invention
provides a Compound of Formula I where R and R
together with the pyrimidinyl to which they are
attached form a
5,6,7,8-tetrahydropyrido[4,3-<i]pyrimidinyl optionally
substituted at the 7-position with benzyl; and all
other groups are as defined in the Summary of the
Invention for a Compound of Formula I . [0024] In
another embodiment, the invention provides a Compound
of Formula I where R1 is alkyl, cycloalkyl, phenyl,
heteroaryl, or heterocycloalkyl where the cycloalkyl,
phenyl,heteroaryl, and heterocycloalkyl are optionally
substituted with 1, 2, or 3 R6 and all other groups
are as defined in the Summary of the Invention for a
Compound of Formula I . In another embodiment, the
invention provides a compound of Formula I, wherein R1
is alkyl, cycloalkyl, phenyl, or heteroaryl where the
cycloalkyl, phenyl, and heteroaryl are optionally
substituted with 1, 2, or 3 R6 and all other groups
are as defined in the Summary of the Invention for a
Compound of Formula I. [0025] In another embodiment,
the invention provides a Compound of Formula I,
wherein R1 is alkyl and all other groups are as
defined in the Summary of the Invention for a Compound
of Formula I . In another embodiment, the invention
provides a Compound of Formula I where R1 is methyl,
ethyl, or isopropyl and all other groups are as
defined in the Summary of the Invention for a Compound
of Formula I . [0026] In another embodiment, the
invention provides a compound of Formula I, wherein R1
is heteroaryl optionally substituted with 1, 2, or 3
R6 where R6 and all other groups are as defined in the
Summary of the Invention for a Compound of Formula I.
In another embodiment, the invention provides a
Compound of Formula I where R1 is pyrrolyl (optionally
substituted with alkyl), thienyl, pyridinyl, pyrazolyl
(optionally substituted with alkyl), furanyl, oxazolyl
(optionally substituted with one or two alkyl), or
indolyl (optioanlly substituted with alkyl) and all
other groups are as defined in the Summary of the
Invention for a Compound of Formula I. In another
embodiment, the invention provides a Compound of
Formula I where R1 is /V-methyl-pyrrol-2-yl,
thien-2-yl, pyridin-2-yl, pyrazol-4-yl, Nmethyl-
ryrazol-4-yl, furan-3-yl,
3,5-dimethyl-l,2-oxazol-4-yl, or indol-5-yl and all
other groups are as defined in the Summary of the
Invention for a Compound of Formula I . [0027] In
another embodiment, the invention provides a compound
of Formula I, wherein R1 is heterocycloalkyl
optionally substituted with 1, 2, or 3 R6 where R6 and
all other groups are as defined in the Summary of the
Invention for a Compound of Formula I. In another
embodiment, the invention provides a Compound of
Formula I where R1 is piperidinyl optionally
substituted with alkyl or R1 is morpholinyl and all
other groups are as defined in the Summary of the
Invention for a Compound of Formula I . In another
embodiment, the invention provides a Compound of
Formula I where R1 is TV-methyl-piperidin-4-yl, or
morpholin-4-yl and all other groups are as defined in
the Summary of the Invention for a Compound of Formula
I . [0028] In another embodiment, the invention
provides a compound of Formula I, wherein R1 is
cycloalkyl optionally substituted with 1, 2, or 3 R6
where R6 and all other groups are as defined in the
Summary of the Invention for a Compound of Formula I.
In anotherembodiment, the invention provides a
Compound of Formula I where R1 is cyclopropyl or
cyclohexyl and all other groups are as defined in the
Summary of the Invention for a Compound of Formula I.
In another embodiment, the invention provides a
Compound of Formula I where R1 is cyclopropyl and all
other groups are as defined in the Summary of the
Invention for a Compound of Formula I. [0029] In
another embodiment, the invention provides the
compound of Formula I, wherein R1 is phenyl optionally
substituted with 1, 2, or 3 R6 where R6 and all other
groups are as defined in the Summary of the Invention
for a Compound of Formula I . [0030] In another
embodiment, the invention provides a Compound of
Formula I where R1 is unsubstituted phenyl or phenyl
substituted with one, two, or three R6 where each R6
is independently halo or alkoxy; and all other groups
are as defined in the Summary of the Invention for a
Compound of Formula I. In another embodiment, the
invention provides a Compound of Formula I where R1 is
unsubstituted phenyl or phenyl substituted with one or



two R6 selected from fluoro, chloro, bromo, and
methoxy and all other groups are as defined in the
Summary of the Invention for a Compound of Formula I.
In another embodiment, the invention provides a
Compound of Formula I where R1 is phenyl,
2-fluoro-phenyl, 3-fluorophenyl, 4-fluoro-phenyl,
2-chloro-phenyl, 3-chloro-phenyl, 4-chloro-phenyl,
2-bromophenyl, 3-bromo-phenyl, 4-bromo-phenyl,
2,6-difluorophenyl, 2,4-difluorophenyl,
3,5-difiorophenyl, 2,3-dichlorophenyl,
2,4-dichlorophenyl, 3,4-dichlorophenyl,
2,5-dichlorophenyl, 3,5-dichlorophenyl,
2-methoxy-phenyl, 3-methoxy-phenyl, or 4-
methoxy-phenyl and all other groups are as defined in
the Summary of the Invention for a Compound of Formula
I. In another embodiment, the invention provides a
Compound of Formula I where R1 is unsubstituted phenyl
and all other groups are as defined in the Summary of
the Invention for a Compound of Formula I. [0031] In
another embodiment, the invention provides a Compound
of Formula I where R1 is phenyl substituted with one,
two, or three R6 where each R6 is independently
haloalkoxy, alkylaminoalkyl, or dialkylaminoalkyl; and
all other groups are as defined in the Summary of the
Invention for a Compound of Formula I. In another
embodiment, the invention provides a Compound of
Formula I where R1 is phenyl substituted with one or
two R6 selected from trifluoromethoxy and
,7V-dimethylaminomethyl and all other groups are as
defined in the Summary of the Invention for a Compound
of Formula I . In another embodiment, the invention
provides a Compound of Formula I where R1 is
4-trifluoromethoxyphenyl,
3-(L/,JV-dimethylaminomefhyl)-phenyl,
or4-(iV,iV-dimethylaminomethyl)-phenyland all other
groups are as defined in the Summary of the Invention
for a Compound of Formula I. [0032] In another
embodiment, the invention provides a Compound of
Formula I where R1 is phenyl substituted with one or
two R6 where each R6 is independently amino,
alkylamino, dialkylamino, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl,
heterocycloalkylalkyl optionally substituted with
alkyl or alkoxycarbonyl, aminoalkylamino,
alkylaminoalkylamino, or dialkylaminoalkylamino; and
all other groups are as defined in the Summary of the
Invention for a Compound of Formula I. In another
embodiment, the invention provides a Compound of
Formula I where R1 is phenyl substituted with one or
two R6 selected from amino, methylamino,
dimethylamino, isopropylamino, isobutylamino,
aminocarbonyl, methylaminocarbonyl,
dimethylaminocarbonyl, morpholin-4-methyl, 4-
methyl-piperazin-1-ylmethyl, or 3-(L
-A/-dimethylamino)-propylamino and all other groups
are as defined in the Summary of the Invention for a
Compound of Formula I. In another embodiment, the
invention provides a Compound of Formula I where R1 is
4-methylaminophenyl, 4-isopropylaminophenyl,
4-isobutylamino-phenyl, 4-dimethylamino-phenyl,
3-dimethylaminocarbonyl)-phenyl,
4-(aminocarbonyl)-phenyl, 3-(morpholin-4-methyl)-
phenyl, 4-(morpholin-4-methyl)-phenyl,
3-(4-methyl-piperazin-l-ylmethyl)-phenyl, or
4-(4-methyl-piperazin-l-ylmethyl)-phenyl and all other
groups are as defined in the Summary of the Invention
for a Compound of Formula I. [0033] In another
embodiment, the invention provides a compound of
Formula I, wherein nl is 0 or 1; and all other groups
are as defined in the Summary of the Invention for a
Compound of Formula I. In another embodiment, the
invention provides a Compound of Formula I where nl is
0 and all other groups are as defined in the Summary
of the Invention for a Compound of Formula I. [0034]
In another embodiment, the invention provides a
compound of Formula I, wherein each R5, when R5 is
present, is independently alkyl, alkoxy, amino, halo,
heterocycloalkyl, heterocycloalkylamino, or
heterocycloalkylalkyloxy; where each heterocycloalkyl,
either alone or as part of another group in R5, is
independently optionally substituted with alkyl or
alkoxycarbonyl; and all other groups are as defined in
the Summary of the Invention for a Compound of Formula
I. In another embodiment, the invention provides a
Compound of Formula I where nl is 1 and R5 is alkyl,
methoxy, amino, halo, morpholinylethyloxy,
pyrrolidinylethyloxy, 7V-methylpiperazinyl, or
iV-methylpiperidinylamino and all other groups are as
defined in the Summary of the Invention for a Compound
of Formula I . In another embodiment, the invention
provides a Compound of Formula I where nl is 1 and R5
is halo,alkyl, or amino and all other groups are as
defined in the Summary of the Invention for a Compound
of Formula I. In another embodiment, the invention
provides a Compound of Formula I where nl is 1 and R5
is bromo, chloro, fluoro, methyl, or amino and all
other groups are as defined in the Summary of the
Invention for a Compound of Formula I. [0035] In
another embodiment, the invention provides a compound
of Formula I, where R50 is where R4, R4a, R5, nl, and
all other groups are as defined in the Summary of the
Invention for a Compound of Formula I. [0036] In
another embodiment, the invention provides a compound
of Formula I where R50 is and R4, R5, and nl are as
defined in the Summary of the Invention for a Compound
of Formula I. [0037] In another embodiment, the
invention provides a compound of Formula Ia, Ia where
R1, R2, R3, R4, R4a, R5, and nl are as defined in the
Summary of the Invention for a Compound of Formula I.
[0038] In another embodiment, the invention provides a
compound of Formula Ia where R4 is cycloalkyl
optionally substituted with one or two groups
independently selected from alkyl, hydroxy, alkoxy,
amino, alkylamino, and dialkylamino; nl is 0 or 1; and
R1, R2, R3, R5, R4a, and all other groups are as
defined in the Summary of the Invention for a Compound
of Formula I . In another embodiment, the invention
provides a Compound of Formula Ia where nl is 0 or 1;
R5, when R5 is present, is halo or alkyl; R4a is
hydrogen; R4 is cyclopropyl; andR1, R2, R3, and all
other groups are as defined in the Summary of the
Invention for a Compound of Formula I. [0039] In
another embodiment, the invention provides a compound
of Formula Ia where R4 is cycloalkyl; nl is 0; R4a is
hydrogen; R2 and R3 together with the pyrimidinyl to
which they are attached form a quinazolinyl optionally
substituted at the 5-, 6-, 7-, or 8-position with one
group selected from halo and alkyl; and R1, R5, and
all other groups are as defined in the Summary of the
Invention for a Compound of Formula I. [0040] In
another embodiment, the invention provides a compound
of Formula Ia where R4 is cycloalkyl; nl is 0; R4a is
hydrogen; R2 and R3 together with the pyrimidinyl to
which they are attached form a quinazolinyl that is
not substituted at the 5-, 6-, 7-, or 8-position; and
R1, R5, and all other groups are as defined in the
Summary of the Invention for a Compound of Formula I. 



[0041] In another embodiment, the invention provides a
compound of Formula Ia, where R4 is heterocycloalkyl
optionally substituted with alkyl or alkoxycarbonyl;
R1, R2, R3, R5, R4a, nl , and all other groups are as
defined in the Summary of the Invention for a Compound
of Formula I. In another embodiment, the invention
provides a Compound of Formula Ia where nl is 0 or 1;
R5, when R5 is present, is halo or alkyl; R4a is
hydrogen; R4 is pyrrolidinyl optionally substituted
with alkyl; and R1, R2, R3, and all other groups are
as defined in the Summary of the Invention for a
Compound of Formula I . In another embodiment, the
invention provides a Compound of Formula Ia where nl
is 0; R4a is hydrogen; R4 is 4-methyl-pyrrolidinyl;
R1, R2, R3, and all other groups are as defined in the
Summary of the Invention for a Compound of Formula I.
[0042] In another embodiment, the invention provides a
compound of Formula Ia, where R4 is heterocycloalkyl
optionally substituted with alkyl or alkoxycarbonyl;
nl is 0; R4a is hydrogen; R2 and R3 together with the
pyrimidinyl to which they are attached form a
quinazolinyl optionally substituted at the 5-, 6-, 7-,
or 8-position with one group selected from halo and
alkyl; and R1 and all other groups are as defined in
the Summary of the Invention for a Compound of Formula
I. [0043] In another embodiment, the invention
provides a compound of Formula Ia, where R4 is
heterocycloalkyl optionally substituted with alkyl or
alkoxycarbonyl; nl is 0; R4a is hydrogen; R2 and R3
together with the pyrimidinyl to which they are
attached form a quinazolinyl that is not substituted
at the 5-, 6-, 7-, or 8-position; and R1 and all other
groups are as defined in the Summary of the Invention
for a Compound of Formula I.[0044] In another
embodiment, the invention provides a compound of
Formula Ia, where R4 is heteroaryl substituted with
one R8 and additionally substituted with 1 or 2 R8a,
or R4 is phenyl substituted with R29 and additionally
substituted with 1 or 2 R9a; and R1, R2, R3, R5, R4a,
nl, and all other groups are as defined in the Summary
of the Invention for a Compound of Formula I. [0045]
In another embodiment, the invention provides a
compound of Formula Ia, where R4 is heteroaryl
substituted with one R8 and additionally substituted
with 1 or 2 R8a; and R1, R2, R3, R5, R4a, nl, and all
other groups are as defined in the Summary of the
Invention for a Compound of Formula I. [0046] In
another embodiment, the invention provides a compound
of Formula Ia, where where R4 is heteroaryl
substituted with one R8 and additionally substituted
with one or two R8a; nl is 0 or 1; and R1, R2, R3, R5,
R4a, and all other groups are as defined in the
Summary of the Invention for a Compound of Formula I.
In another embodiment, R4a is hydrogen; nl is 0; and
R4 is heteroaryl substituted with one R8 and
additionally substituted with one or two R8a; R8 is
independently selected from alkyl, cycloalkyl,
phenylalkyloxyalkyl, and R9b where the R9b is as
defined in the Summary of the invention for a Compound
of Formula I; each R8a is independently hydrogen or
alkyl; and R1, R2, R3, and all other groups are as
defined in the Summary of the Invention for a Compound
of Formula I. In another embodiment, R4a is hydrogen;
nl is 0; and R4 is heteroaryl substituted with one R8
and additionally substituted with one or two R8a; R8
is independently selected from alkyl, cycloalkyl,
phenylalkyloxyalkyl, and hydroxyalkyl; R8a is hydrogen
or methyl; and R1, R2, R3, and all other groups are as
defined in the Summary of the Invention for a Compound
of Formula I . In another embodiment, R4a is hydrogen;
nl is 0; R4 is 1,2,3,4-tetrahydroisoquinolinyl
substituted with one R8 and additionally substituted
with one or two R8a; R8 is alkyl, hydroxyalkyl, or
phenylalkyloxyalkyl; R8a is hydrogen or methyl; and
R1, R2, R3, and all other groups are as defined in the
Summary of the Invention for a Compound of Formula I .
In another embodiment, R4a is hydrogen; nl is 0; R4 is
thiadiazolyl optionally substituted with one R8 where
R8 is cycloalkyl; and R1, R2, R3, and all other groups
are as defined in the Summary of the Invention for a
Compound of Formula I. In another embodiment, R4a is
hydrogen; nl is 0; R4 is
2,3,4,5-tetrahydrobenzo[fJ[l,4]oxazepinyl optionally
substituted with one R where R is alkyl; and R , R , R
, and all other groups are as defined in the Summary
of the Invention for a Compound of Formula I . In
another embodiment, R4a is hydrogen; nl is 0; R4 is
pyrazolyl optionally substituted with one R8 where R8
is alkyl or cycloalkyl; and R , R2, R3, and all other
groups are as defined in the Summary of the Invention
for aCompound of Formula I. In another embodiment, R4a
is hydrogen; nl is 0; R4 is 1,2,3,4-
tetrahydroisoquinolin-5-yl,
1,2,3,4-tetrahydroisoquinolin-7-yl, 2-methyl-l ,2,3,4-
tetrahydroisoquinolin-5-yl, 2-(2-hydroxy-ethyl)- 1,2,3
,4-tetrahydroisoquinolin-5-yl,
2-(2-(phenylmethyloxy)ethyl)- 1,2,3
,4-tetrahydroisoquinolin-5-yl, 2-methyl- 1,2,3 ,4-
tetrahydroisoquinolin-7-yl, 2,3,3-trimethyl-
1,2,3,4-tetrahydroisoquinolin-7-yl, 2-cyclopropyll,
3,4-thiadiazol-5-yl,
4-methyl-2,3,4,5-tetrahydrobenzo[fJ[l,4]oxazepinyl, or
3-cyclopropylpyrazol- 5-yl; and R1, R2, R3, and all
other groups are as defined in the Summary of the
Invention for a Compound of Formula I. [0047] In
another embodiment, the invention provides a compound
of Formula Ia, where R4 is heteroaryl substituted with
one R8 and additionally substituted with one or two
R8a; R2 and R3 together with the pyrimidinyl to which
they are attached form a quinazolinyl optionally
substituted at the 5-, 6-, 7-, or 8-position with one
group selected from halo and alkyl; and R1, R4a, nl,
and R5 and all other groups are as defined in the
Summary of the Invention for a Compound of Formula I.
[0048] In another embodiment, the invention provides a
compound of Formula Ia, where R4 is heteroaryl
substituted with one R8 and additionally substituted
with one or two R8a; R2 and R3 together with the
pyrimidinyl to which they are attached form a
quinazolinyl that is not substituted at the 5-, 6-,
7-, or 8-position; and R1, R4a, nl, and R5 and all
other groups are as defined in the Summary of the
Invention for a Compound of Formula I . [0049] In
another embodiment, the invention provides a compound
of Formula Ia where R2 and R3 together with the
pyrimidinyl to which they are attached form a
quinazolinyl that is not substituted at the 5-, 6-,
7-, or 8-position; R4a is hydrogen; nl is 0; R4 is
heteroaryl substituted with one R and additionally
substituted with one or two R ; R is selected from
alkyl, cycloalkyl, phenylalkyloxyalkyl, and R9b where
the R9b is as defined in the Summary of the invention
for a Compound of Formula I; each R8a is independently
hydrogen or alkyl; and R1 and all other groups are as
defined in the Summary of the Invention for a Compound
of Formula I. In another embodiment, R2 and R3
together with the pyrimidinyl to which they are
attached form a quinazolinyl that is not substituted
at the 5-, 6-, 7-, or 8-position; R4a is hydrogen; nl
is 0; R4 is heteroaryl substituted with one R8 and
additionally substituted with one or two R8a; R8 is
selected from alkyl, cycloalkyl, phenylalkyloxyalkyl,
and hydroxyalkyl; each R8a is independently hydrogen
or alkyl; and R1 and all other groups are as defined
in the Summary of the Invention for a Compound of
Formula I . 



[0050] In another embodiment, the invention provides a
compound of Formula IbIb where R1, R4, R4a, R5, and nl
are as defined in the Summary of the Invention for a
Compound of Formula I . [0051] In another embodiment,
the invention provides a Compound of Formula Ib where
R4 is heteroaryl substituted with one R8 and
additionally substituted with 1 or 2 R8a or R4 is
phenyl substituted with R29 and additionally
substituted with 1 or 2 R9a; nl is 0 or 1; R1, R5,
R4a, R8, R8a, R29, R9a, and all other groups are as
defined in the Summary of the Invention for a Compound
of Formula Ib. In another embodiment, the compound is
of Formula Ib where R4 is phenyl substituted with R29
and additionally substituted with 1 or 2 R9a; nl is 0
or 1; and R5, when R5 is present, is halo or alkyl;
R4a is hydrogen; and R1, R29, R9a, and all other
groups are as defined in the Summary of the Invention
for a Compound of Formula Ib. [0052] In another
embodiment, the invention provides the compound of
Formula Id Id where R1, R29, and R9a are as defined in
the Summary of the Invention for a Compound of Formula
I. [0053] In another embodiment, the invention
provides a Compound of Formula Id where R1 is
unsubstituted phenyl or is phenyl substituted with one
or two R6 selected from alkyl, halo, alkoxy,
hydroxyalkyl, aminoalkyl, and alkoxycarbonyl; and R29
and R9a, and all other groups are as defined in the
Summary of the Invention for a Compound of Formula I .
In another embodiment, the invention provides a
Compound of Formula Id where R1 is unsubstituted
phenyl or is phenyl substituted with one or two R6
selected from alkyl, halo, alkoxy, hydroxyalkyl,
aminoalkyl, and alkoxycarbonyl; each R9a is
independently hydrogen or R9c; and R29 is R9b; and
R9c, R9b, and all other groups are as defined in the
Summary of the Invention for a Compound of Formula Id.
In another embodiment, the invention provides a
Compound of Formula Id where R1 is unsubstituted
phenyl or is phenyl substituted with one or two R6
selected from alkyl, halo, alkoxy, hydroxyalkyl,
aminoalkyl, and alkoxycarbonyl;one R9a is hydrogen and
the other R9a is alkyl and R29 is R9b ; and R9b and
all other groups are as defined in the Summary of the
Invention for a Compound of Formula I. In another
embodiment, the invention provides a Compound of
Formula Id where R1 is unsubstituted phenyl or is
phenyl substituted with one or two R6 selected from
alkyl, halo, alkoxy, hydroxyalkyl, aminoalkyl, and
alkoxycarbonyl; one R9a is hydrogen and the other R9a
is methyl and R29 is R9b; and R9b and all other groups
are as defined in the Summary of the Invention for a
Compound of Formula I. [0054] In another embodiment,
the invention provides a Compound of Formula Id where
R1 is unsubstituted phenyl or is phenyl substituted
with one or two R6 selected from alkyl, halo, alkoxy,
hydroxyalkyl, aminoalkyl, and alkoxycarbonyl; R29 is
R9b and R9b is optionally substituted
heterocycloalkyl, optionally substituted
heterocycloalkylalkyloxy, aminoalkyloxy,
alkylaminoalkyloxy, dialkylaminoalkyloxy, optionally
substituted heteroaryl, -C(O)R14 , -NR23C(O)R233,
-C(O)NR 12R123, or alkyl substituted with one or two
R1 1; and R9a , R14 , R23, R23a, R12 , R12a, and all
other groups are as defined for a Compound of Formula
I . [0055] In another embodiment, the invention
provides a Compound of Formula Id where R1 is
unsubstituted phenyl or is phenyl substituted with one
or two R6 selected from alkyl, halo, alkoxy,
hydroxyalkyl, aminoalkyl, and alkoxycarbonyl; R29 is
R9b and R9b is -NR23C(O)R233, dialkylaminoalkyloxy, or
alkyl substituted with one or two R1 1 ; and each R9a
is independently hydrogen or alkyl; and R23, R23a, R1
, and all other groups are as defined in the Summary
of the Invention for a Compound of Formula I. In
another embodiment, the invention provides a Compound
of Formula Id where R1 is unsubstituted phenyl; R29 is
R9b and R9b is -NR23C(O)R233, dialkylaminoalkyloxy, or
alkyl substituted with one or two R1' ; each R9a is
independently hydrogen or alkyl; and R23, R23a, R1 1,
and all other groups are as defined in the Summary of
the Invention for a Compound of Formula I. In another
embodiment, the invention provides a Compound of
Formula Id where R1 is unsubstituted phenyl; R29 is
R9b and R9b is alkyl substituted with one or two R1' ;
each R9a is independently hydrogen or alkyl; and R1'
and all other groups are as defined in the Summary of
the Invention for a Compound of Formula I . [0056] In
another embodiment, the invention provides a Compound
of Formula Id where R1 is unsubstituted phenyl; one
R9a is hydrogen and the other R9a is methyl; R29 is
R9b and R9b is -NR23C(O)R233, dialkylaminoalkyloxy, or
alkyl substituted with one R1 1 where R1 1 is
optionally substituted heterocycloalkyl or R1' is
-NR15R15a and R23 is hydrogen or alkyl and R23a is
dialkylaminoalkyl; and R15 , R15a, and all other
groups are as defined in the Summary of the Invention
for a Compound of Formula I . In another embodiment,
the inventionprovides a Compound of Formula Id where
R1 is unsubstituted phenyl; one R9a is hydrogen and
the other R9a is methyl; R29 is R9b and R9b is
-NHC(O)R23a (where R23a is dialkylaminoalkyl),
dialkylaminoalkyloxy, or alkyl substituted with one R1
1 where R1 1 is optionally substituted
heterocycloalkyl or -NR15R15a where R15 is hydrogen,
alkyl, alkoxyalkyl, hydroxyalkyl, or haloalkyl and
R15a is hydrogen, alkyl, alkoxyalkyl, haloalkyl, or
hydroxyalkyl; and all other groups are as defined in
the Summary of the Invention for a Compound of Formula
I. In another embodiment, the invention provides a
Compound of Formula Id where R1 is unsubstituted
phenyl; one R9a is hydrogen and the other R9a is
methyl; R29 is R9b and R9b is alkyl substituted with
one Ru where R1 1 is optionally substituted
heterocycloalkyl or -NR15R15a; and R15 , R15a, and all
other groups are as defined in the Summary of the
Invention for a Compound of Formula I . In another
embodiment, the invention provides a Compound of
Formula Id where R1 is unsubstituted phenyl; one R9a
is hydrogen and the other R9a is methyl; R29 is R9b
and R9b is alkyl substituted with one R1' where R1 is
-NRI5RI5a and R15 is hydrogen or alkyl and Rl5a is
hydrogen or alkyl; in another example, R15 is alkyl
and R15a is hydrogen or alkyl; and all other groups
are as defined in the Summary of the Invention for a
Compound of Formula I. [0057] In another embodiment,
the invention provides a Compound of Formula Id where
R1 is alkyl or R1 is phenyl substituted with 1 or 2 R6
where each R6 is independently amino, alkylamino,
dialkylamino, haloalkyl, haloalkoxy, halophenyl,
aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, alkylaminoalkyl,
dialkylaminoalkyl, aminoalkylamino,
alkylaminoalkylamino, dialkylaminoalkylamino,
alkyloxyalkylamino, heterocycloalkyl, or
heterocycloalkylalkyl where the heterocycloalkyl,
either alone or as part of heterocycloalkylalkyl, is
optionally substituted with alkyl or alkoxycarbonyl;
and R29, R9a and all other groups are as defined in
the Summary of the Invention for a Compound of Formula
I. [0058] In another embodiment, the invention
provides a Compound of Formula Id where R1 is alkyl or
R1 is phenyl substituted with 1 or 2 R6 where each R6
is independently amino, 



alkylamino, dialkylamino, haloalkyl, haloalkoxy,
halophenyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, dialkylaminoalkyl,
aminoalkylamino, alkylaminoalkylamino,
dialkylaminoalkylamino, alkyloxyalkylamino,
heterocycloalkyl, or heterocycloalkylalkyl; and R29,
R9a and all other groups are as defined in the Summary
of the Invention for a Compound of Formula I. [0059]
In another embodiment, the invention provides a
Compound of Formula Id where R1 is alkyl or R1 is
phenyl substituted with one R6 selected from
haloalkoxy, alkylamino,dialkylamino, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl,
heterocycloalkylalkyl optionally substituted on the
ring with alkyl, dialkylaminoalkyl,
dialkylaminoalkylamino, and alkyloxyalkylamino; each
R9a is independently hydrogen or R9c; and R29 is R9b
or R9c; and R9b, R9c, and all other groups are as
defined in the Summary of the Invention for a Compound
of Formula I . In another embodiment, the invention
provides a Compound of Formula Id where R1 is alkyl or
R1 is phenyl substituted with one R6 selected from
haloalkoxy, alkylamino, dialkylamino, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl,
heterocycloalkylalkyl (optionally substituted on the
ring with alkyl), dialkylaminoalkyl,
dialkylaminoalkylamino, and alkyloxyalkylamino; one
R9a is hydrogen and the other R9a is alkyl; and R29 is
R9b or R9c ; and R9b , R9c, and all other groups are
as defined in the Summary of the Invention for a
Compound of Formula I. In another embodiment, the
invention provides a Compound of Formula Id where R1
is alkyl or R1 is phenyl substituted with one R6
selected from haloalkoxy, alkylamino, dialkylamino,
aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, heterocycloalkylalkyl
(optionally substituted on the ring with alkyl),
dialkylaminoalkyl, dialkylaminoalkylamino, and
alkyloxyalkylamino; one R9a is hydrogen and the other
R9a is methyl; R29 is R9c where R9c is alkyl; and all
other groups are as defined in the Summary of the
Invention for a Compound of Formula I. In another
embodiment, the invention provides a Compound of
Formula Id where R1 is alkyl or R1 is phenyl
substituted with one R6 selected from haloalkoxy,
alkylamino, dialkylamino, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl,
heterocycloalkylalkyl optionally substituted on the
ring with alkyl, dialkylaminoalkyl,
dialkylaminoalkylamino, and alkyloxyalkylamino; one
R9a is hydrogen and the other R9a is methyl; R29 is
methyl; and all other groups are as defined in the
Summary of the Invention for a Compound of Formula I.
[0060] In another embodiment, the invention provides a
Compound of Formula I where R8 is alkyl, cycloalkyl,
phenylalkyloxyalkyl, or R9b; and R9b and all other
groups are as defined in the Summary of the Invention
for a Compound of Formula I . In another embodiment,
the invention provides a Compound of Formula I where
R8 is alkyl, cycloalkyl, phenylalkyloxyalkyl, or R9b
where R9b is alkyl substituted with one or two R1' and
R11 is hydroxy; and all other groups are as defined in
the Summary of the Invention for a Compound of Formula
I . In another embodiment, the invention provides a
Compound of Formula I where R8 is alkyl, cycloalkyl,
hydroxyalkyl, or phenylalkyloxyalkyl; and all other
groups are as defined in the Summary of the Invention
for a Compound of Formula I. In another embodiment,
the invention provides a Compound of Formula I where
R8 is methyl,cyclopropyl, hydroxyethyl,
2-(phenylmethyloxy)-ethyl; and all other groups are as
defined in the Summary of the Invention for a Compound
of Formula I. In another embodiment, the invention
provides a Compound of Formula I where R8 is methyl;
and all other groups are as defined in the Summary of
the Invention for a Compound of Formula I . [0061] In
another embodiment, the invention provides a Compound
of Formula I where each R8a is independently hydrogen
or alkyl; and all other groups are as defined in the
Summary of the Invention for a Compound of Formula I.
In another embodiment, each R8a is independently
hydrogen or methyl; and all other groups are as
defined in the Summary of the Invention for a Compound
of Formula I . [0062] In another embodiment, the
invention provides a Compound of Formula I where R4 is
heteroaryl substituted with one R8 and additionally
substituted with 1 or 2 R8a; and R8, R8a, and all
other groups are as defined in the Summary of the
Invention for a Compound of Formula I . In another
embodiment, the invention provides a Compound of
Formula I where R is alkyl or cycloalkyl and each R is
independently hydrogen or alkyl; and all other groups
are as defined in the Summary of the Invention for a
Compound of Formula I. [0063] In another embodiment,
the invention is directed to a Compound of Formula I
where R4 is phenyl substituted with one R29 and
additionally substituted with 1 or 2 R9a where each
R9a is independently hydrogen or alkyl and all other
groups are as defined in the Summary of the Invention
for a Compound of Formula I. [0064] In another
embodiment, the invention is directed to a Compound of
Formula I where R4 is phenyl substituted with one R29
and additionally substituted with one R9a where the
R9a is R9b; and R29, R9b, and all other groups are as
defined in the Summary of the Invention for a Compound
of Formula I. In another embodiment, the invention is
directed to a Compound of Formula I where R4 is phenyl
substituted with one R29 and additionally substituted
with one R9a ; R9a is R9b and the R9b is alkyl
substituted with one or two R1' where R1 1 is hydroxy;
and R2 and all other groups are as defined in the
Summary of the Invention for a Compound of Formula I.
[0065] In another embodiment, the invention is
directed to a Compound of Formula I where R4 is phenyl
substituted with one R29 and additionally substituted
with one R9a; the R9a is R9c ; and R29, R9c and all
other groups are as defined in the Summary of the
Invention for a Compound of Formula I . In another
embodiment, the invention is directed to a Compound of
Formula I where R4 is phenyl substituted with one R29
and additionally substituted with one R9a; the R9a is
R9c and R9c is halo, alkyl, or nitro; and R29 and all
other groups are as defined in the Summary of the
Invention for a Compound of Formula I .[0066] In
another embodiment, R1 is alkyl, cycloalkyl, or
heteroaryl where the cycloalkyl and heteroaryl are
independently optionally substituted with 1, 2, or 3
R6; R4 is phenyl substituted with one R29 and
additionally substituted with 1 or 2 R9a; R29 is R9c;
each R9a is independently hydrogen or R9c; and R6,
R9c, and all other groups are as defined in the
Summary of the Invention for a compound of Formula I.
[0067] In another embodiment, the invention is
directed to a Compound of Formula Ic where R , nl, R ,
R , for a Compound of Formula I. [0068] In another
embodiment, the invention is directed to a Compound of
Formula Ic where R1 is alkyl; n l is 0 or 1; R5, when
R5 is present; is halo, amino, or alkyl; each R9a is
independently hydrogen or R9c ; and R29, R9c and all
other groups are as defined in the Summary of the
Invention for a Compound of Formula I. In another
embodiment, R1 is alkyl; nl is 0 or 1; R5, when R5 is
present, is chloro, fluoro, amino, or methyl; each R9a
is 



independently hydrogen or R9c; and R29, R9c and all
other groups are as defined in the Summary of the
Invention for a Compound of Formula I. In another
embodiment, R1 is alkyl; nl is 0 or 1; R5, when R5 is
present, is chloro, fluoro, amino, or methyl; each R9a
is independently hydrogen or R9c; and R29, and R9c are
as defined in the Summary of the Invention for a
Compound of Formula I. [0069] In another embodiment,
the invention is directed to a Compound of Formula Ic
where R1 is alkyl; nl is 0; R29 is R9b where R9b is
-NR23C(O)R233, dialkylaminoalkyloxy, or alkyl
substituted with one or two R1 1 ; each R9a is
independently hydrogen or alkyl; and R1 1, R23, R23a,
and all other groups are as defined in the Summary of
the Invention for a Compound of Formula I. In another
embodiment, the invention is directed to a Compound of
Formula Ic where R1 is alkyl; n l is 0; R29 is R9b
where R9b is -NR23C(O)R233, dialkylaminoalkyloxy, or
alkyl substituted with one or two R1 1; each R9a is
independently hydrogen or alkyl; each R1' is
independently selected from -NR15R15a and optionally
substituted heterocycloalkyl; R23 is hydrogen or
alkyl; R23a is dialkylaminoalkyl; and R15 , Rl5a, and
all other groups are as defined in the Summary of the
Invention for a Compound of Formula I .[0070] In
another embodiment, the invention is directed to a
Compound of Formula Ic where R1 is methyl, ethyl, or
isopropyl; nl is 0; R29 is R9b where R9b is
-NR23C(O)R23a, dialkylaminoalkyloxy, or alkyl
substituted with one or two R1 1; each R9a is
independently hydrogen or alkyl; and R1 1, R23, R23a,
and all other groups are as defined in the Summary of
the Invention for a Compound of Formula I. In another
embodiment, the invention is directed to a Compound of
Formula Ic where R1 is methyl, ethyl, or isopropyl; nl
is 0; R2 is R9b where R9b is -NR23C(O)R233,
dialkylaminoalkyloxy, or alkyl substituted with one or
two R1 ; each R9a is independently hydrogen or alkyl;
each R1' is independently morpholinyl or -NR15R15a
where R15 is hydrogen or alkyl and R15a is hydrogen,
alkyl, or optionally substituted phenylalkyl; R23 is
hydrogen; R23a is dialkylaminoalkyl; and all other
groups are as defined in the Summary of the Invention
for a Compound of Formula I . In another embodiment,
the invention is directed to a Compound of Formula Ic
where R1 is methyl, ethyl, or isopropyl; nl is 0; R29
is R9b where R9b is alkyl substituted with one or two
R1 1 ; each R9a is independently hydrogen or alkyl;
and each R1' is independently morpholinyl or -NR15R15a
where R15 is hydrogen or methyl and R15a is hydrogen,
methyl, or phenylmethyl; and all other groups are as
defined in the Summary of the Invention for a Compound
of Formula I. [0071] In another embodiment, the
invention is directed to a Compound of Formula Ic
where R1 is alkyl; nl is 0; R29 is R9c where R9c is
alkyl; each R9a is independently hydrogen or R9c where
R9c is alkyl; and all other groups are as defined in
the Summary of the Invention for a Compound of Formula
I. In another emobdiment, the invention is directed to
a Compound of Formula Ic where R1 is alkyl; nl is 0;
R29 is methyl; one R9a is methyl and the other R9a is
hydrogen; and all other groups are as defined in the
Summary of the Invention for a Compound of Formula I.
[0072] In another embodiment, the invention is
directed to a Compound of Formula Ic where R1 is
methyl, ethyl, or isopropyl; nl is 0; R29 is R9c where
R9c is alkyl; and each R9a is independently hydrogen
or R9c where R9c is alkyl; and all other groups are as
defined in the Summary of the Invention for a Compound
of Formula I. In another embodiment, the invention is
directed to a Compound of Formula Ic where R1 is
methyl, ethyl, or isopropyl; nl is 0; R29 is methyl;
one R9a is hydrogen and the other R9a is methyl; and
all other groups are as defined in the Summary of the
Invention for a Compound of Formula I. [0073] In
another embodiment, the invention is directed to a
Compound of Formula Ic where R1 is heteroaryl
optionally substituted with one or two R6; nl is 0 or
1; R5, when R5 is present; is halo, amino, or alkyl;
each R a is independently hydrogen or R9c ; and R6,
R29, R9c,and all other groups are as defined in the
Summary of the Invention for a Compound of Formula I.
In another embodiment, the invention is directed to a
Compound of Formula Ic where R1 is heteroaryl
optionally substituted with one or two R6; nl is 0 or
1 and R5, when R5 is present, is chloro, fluoro,
amino, or methyl; each R9a is independently hydrogen
or R9c; and R6, R29, R9c and all other groups are as
defined in the Summary of the Invention for a Compound
of Formula I. In another embodiment, R1 is heteroaryl
optionally substituted with one or two R6; nl is 0;
each R9a is independently hydrogen or R9c; and R6,
R29, R9c and all other groups are as defined in the
Summary of the Invention for a Compound of Formula I .
[0074] In another embodiment, the invention is
directed to a Compound of Formula Ic where R1 is
heteroaryl optionally substituted with one or two R6;
n l is 0; R29 is R9b where R9b is -NR23C(O)R233,
dialkylaminoalkyloxy, or alkyl substituted with one or
two R1 1; each R9a is independently hydrogen or alkyl;
and R6, R1 1 , R23, R23a, and all other groups are as
defined in the Summary of the Invention for a Compound
of Formula I. In another embodiment, the invention is
directed to a Compound of Formula Ic where R1 is
heteroaryl optionally substituted with one or two R6;
nl is 0; R29 is R9b where R9b is -NR23C(O)R23a,
dialkylaminoalkyloxy, or alkyl substituted with one or
two R1' ; each R1' is independently selected from
-NR15R15a and optionally substituted heterocycloalkyl;
R23 is hydrogen or alkyl; R23a is dialkylaminoalkyl;
each R9a is independently hydrogen or alkyl; and R6,
R15 , RI5a and all other groups are as defined in the
Summary of the Invention for a Compound of Formula I.
[0075] In another embodiment, the invention is
directed to a Compound of Formula Ic where R1 is
pyrrolyl, thienyl, pyridinyl, pyrazolyl, furanyl, or
oxazolyl, each of which is optionally substituted with
one or two R6 where R6 is alkyl; nl is 0; R29 is R9b
where R9b is -NR23C(O)R233, dialkylaminoalkyloxy, or
alkyl substituted with one or two R1 1 ; each R9a is
independently hydrogen or alkyl; and R1 1 and all
other groups are as defined in the Summary of the
Invention for a Compound of Formula I. In another
embodiment, the invention is directed to a Compound of
Formula Ic where R1 is pyrrolyl, thienyl, pyridinyl,
pyrazolyl, furanyl, or oxazolyl, each of which is
optionally substituted with one or two R6 where R6 is
alkyl; nl is 0; R29 is R9b where R9b is -NR23C(O)R233,
dialkylaminoalkyloxy, or alkyl substituted with one or
two R1 ; each R9a is independently hydrogen or alkyl;
each R1' is -NRl5R15a where R15 is hydrogen or alkyl
and Rl5a is hydrogen or alkyl; R23 is hydrogen or
alkyl; R23a is dialkylaminoalkyl; and all other groups
are as defined in the Summary of the Invention for a
Compound of Formula I . In another embodiment, the
invention is directed to a Compound of Formula Ic
where R1 is pyrrolyl, thienyl, pyridinyl, pyrazolyl,
furanyl, oroxazolyl, each of which is optionally
substituted with one or two R6 where R6 is alkyl; nl
is 0; R29 is R9b where R9b is -NHC(O)R23a,
dialkylaminoalkyloxy, or alkyl substituted with one or
two R1 1; each R9a is independently hydrogen or alkyl;
each R1 1 is -NR15R15a where R15 is hydrogen or methyl
and R15a is hydrogen or methyl; R23a is
dialkylaminoalkyl; and all other 



groups are as defined in the Summary of the Invention
for a Compound of Formula I. [0076] In another
embodiment, the invention is directed to a Compound of
Formula Ic where R1 is heteroaryl optionally
substituted with one or two R6; nl is 0; R29 is R9c
where R9c is alkyl; each R9a is independently hydrogen
or R9c where R9c is alkyl; R6 and all other groups are
as defined in the Summary of the Invention for a
Compound of Formula I. In another emobdiment, the
invention is directed to a Compound of Formula Ic
where R1 is heteroaryl optionally substituted with one
or two R6; nl is 0; R29 is methyl; one R9a is methyl
and the other R9a is hydrogen; and all other groups
are as defined in the Summary of the Invention for a
Compound of Formula I. [0077] In another embodiment,
the invention is directed to a Compound of Formula Ic
where R1 is pyrrolyl, thienyl, pyridinyl, pyrazolyl,
furanyl, or oxazolyl, each of which is optionally
substituted with one or two R6 where R6 is alkyl; nl
is 0; R29 is R9c where R9c is alkyl; and each R9a is
independently hydrogen or R9c where R9c is alkyl; and
all other groups are as defined in the Summary of the
Invention for a Compound of Formula I. In another
embodiment the invention is directed to a Compound of
Formula Ic where R1 is pyrrolyl, thienyl, pyridinyl,
pyrazolyl, furanyl, or oxazolyl, each of which is
optionally substituted with one or two R6 where R6 is
alkyl; n l is 0; R29 is methyl; one R9a is hydrogen
and the other R9a is methyl; and all other groups are
as defined in the Summary of the Invention for a
Compound of Formula I. [0078] In another embodiment,
the invention is directed to a Compound of Formula Ic
where R1 is cycloalkyl; nl is 0 or 1; R5, when R5 is
present, is halo, amino, or alkyl; each R9a is
independently hydrogen or R9c; and R29, R9c, and all
other groups are as defined in the Summary of the
Invention for a Compound of Formula I . In another
embodiment, the invention is directed to a Compound of
Formula Ic where R1 is cycloalkyl; nl is 0 or 1; R5,
when R5 is present, is chloro, fluoro, amino, or
methyl; each R9a is independently hydrogen or R9c; and
R29, R9c, and all other groups are as defined in the
Summary of the Invention for a Compound of Formula I .
In another embodiment, the invention is directed to a
Compound of Formula Ic where R1 is cycloalkyl; nl is
0; each R9a is independently hydrogen or R9c; and R29,
R9c, and all other groups are as defined in the
Summary of the Invention for a Compound of Formula
I.[0079] In another embodiment, the invention is
directed to a Compound of Formula Ic where R1 is
cycloalkyl; n l is 0; R29 is R9b where R9b is
-NR23C(O)R233, dialkylaminoalkyloxy, or alkyl
substituted with one or two R1 1; each R9a is
independently hydrogen or alkyl; and R1 , R23, R23a,
and all other groups are as defined in the Summary of
the Invention for a Compound of Formula I. In another
embodiment, the invention is directed to a Compound of
Formula Ic where R1 is cycloalkyl; nl is 0; R29 is R9b
where R9b is -NR23C(O)R23a, dialkylaminoalkyloxy, or
alkyl substituted with one or two R1 1; each R9a is
independently hydrogen or alkyl; and each R1' is
independently selected from -NR15RI5a and optionally
substituted heterocycloalkyl; R23 is hydrogen or
alkyl; R23a is dialkylaminoalkyl; and R15 , R15a, and
all other groups are as defined in the Summary of the
Invention for a Compound of Formula I. [0080] In
another embodiment, the invention is directed to a
Compound of Formula Ic where R1 is cyclopropyl or
cyclohexyl; nl is 0; R29 is R9b where R9b is
-NR23C(O)R23a, dialkylaminoalkyloxy, or alkyl
substituted with one or two R1 1 ; each R9a is
independently hydrogen or alkyl; and R1 1, R23, R23a,
and all other groups are as defined in the Summary of
the Invention for a Compound of Formula I. In another
embodiment, the invention is directed to a Compound of
Formula Ic where R1 is cyclopropyl or cyclohexyl; nl
is 0; R29 is R9b where R9b is -NR23C(O)R233,
dialkylaminoalkyloxy, or alkyl substituted with one or
two R1' ; each R9a is independently hydrogen or alkyl;
each R1 is optionally substituted heterocycloalkyl or
-NR15R153 where R15 is hydrogen or alkyl and R15a is
hydrogen or alkyl; R23 is hydrogen or alkyl; R23a is
dialkylaminoalkyl; and all other groups are as defined
in the Summary of the Invention for a Compound of
Formula I. In another embodiment, the invention is
directed to a Compound of Formula Ic where R1 is
cyclopropyl or cyclohexyl; nl is 0; R29 is R9b where
R9b is morpholinyl, or R9b is alkyl substituted with
one R1' where R1' is -NR15R15a and where R15 is
hydrogen or methyl and R15a is hydrogen or methyl; and
all other groups are as defined in the Summary of the
Invention for a Compound of Formula I. [0081] In
another embodiment, the invention is directed to a
Compound of Formula Ic where R1 is cycloalkyl; nl is
0; R29 is R9c where R9c is alkyl; each R9a is
independently hydrogen or R9c where R9c is alkyl; and
all other groups are as defined in the Summary of the
Invention for a Compound of Formula I. In another
emobdiment, the invention is directed to a Compound of
Formula Ic where R1 is cycloalkyl; nl is 0; R29 is
methyl; one R9a is methyl and the other R9a is
hydrogen; and all other groups are as defined in the
Summary of the Invention for a Compound of Formula
I.[0082] In another embodiment, the invention is
directed to a Compound of Formula Ic where R1 is
cyclopropyl or cyclohexyl; nl is 0; R29 is R9c where
R9c is alkyl; and each R9a is independently hydrogen
or R9c where R9c is alkyl; and all other groups are as
defined in the Summary of the Invention for a Compound
of Formula I. In another embodiment the invention is
directed to a Compound of Formula Ic where R1 is
cyclopropyl or cyclohexyl; nl is 0; R29 is methyl; one
R9a is hydrogen and the other R9a is methyl; and all
other groups are as defined in the Summary of the
Invention for a Compound of Formula I. [0083] In
another embodiment, the invention is directed to a
Compound of Formula Ie where R6, when R6 is present,
is independently amino, alkylamino, dialkylamino,
aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, heterocycloalkylalkyl
(optionally substituted with alkyl or alkoxycarbonyl),
aminoalkylamino, alkylaminoalkylamino, or
dialkylaminoalkylamino; R>29 is R>9cc where R9cc .is
alkyl; R is hydrogen or R>9cc where R9c is alkyl; and
nl , R5, and all other groups are as defined in the
Summary of the Invention for a Compound of Formula I.
[0084] In another embodiment, the invention is
directed to a Compound of Formula If where one R>9aa
is hydrogen, and R>29 and the other R9aa are
independently R>9c. where R', nl, R3, R c , and all
other groups are as defined in the Summary of the
Invention for a Compound of Formula I. [0085] In
another embodiment, the invention is directed to a
Compound of Formula If where R1 is alkyl, heteroaryl,
or heterocycloalkyl, where the heteroaryl and
heterocycloalkyl are optionally substituted with one
or two R6; nl is 0 or 1; R5, when R5 is present is
halo, alkyl, or amino; oneR, 9c is hydrogen, halo, or
alkyl and the other R9cc is amino, halo, alkyl, nitro,
or cyano; and R6 and all other groups are as defined
in the Summary of the Inventionfor a Compound of
Formula I . In another embodiment, the invention is
directed to a Compound of Formula If where R1 is alkyl
or heteroaryl; nl is 0; one R9c is hydrogen or 



methyl, and the other R9c is fluoro, chloro, bromo,
methyl, ethyl, amino, nitro, or cyano; and all other
groups are as defined in the Summary of the Invention
for a Compound of Formula I. In another embodiment,
the invention is directed to a Compound of Formula If
where R1 is alkyl or heteroaryl; nl is 0; each R9c is
methyl; and all other groups are as defined in the
Summary of the Invention for a Compound of Formula I .
[0086] In another embodiment, the invention is
directed to a Compound of Formula If where R1 is
phenyl substituted with one or two R6 where R6 is
selected from alkylaminoalkyl, dialkylaminoalkyl,
amino, alkylamino, dialkylamino, haloalkyl,
haloalkoxy, halophenyl, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl,
dialkylaminoalkyl, aminoalkylamino,
alkylaminoalkylamino, dialkylaminoalkylamino,
alkyloxyalkylamino, heterocycloalkyl, or
heterocycloalkyl alkyl; nl is 0 or 1; R5, when R5 is
present is halo, alkyl, or amino; one R9c is hydrogen,
halo, or alkyl and the other R9c is amino, halo,
alkyl, nitro, or cyano; and all other groups are as
defined in the Summary of the Invention for a Compound
of Formula I . [0087] In another embodiment, the
invention is directed to a Compound of Formula If
where R1 is phenyl substituted with one or two R6
where R6 is selected from amino, alkylamino,
dialkylamino, haloalkyl, haloalkoxy, halophenyl,
aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, dialkylaminoalkyl,
aminoalkylamino, alkylaminoalkylamino,
dialkylaminoalkylamino, alkyloxyalkylamino,
heterocycloalkyl, and heterocycloalkylalkyl; nl is 0;
one R9c is hydrogen or methyl, and the other R9c is
fluoro, chloro, bromo, methyl, ethyl, amino, nitro, or
cyano; and all other groups are as defined in the
Summary of the Invention for a Compound of Formula I .
[0088] In another embodiment, the invention is
directed to a Compound of Formula If where R1 is
phenyl substituted with one or two R6 where R6 is
selected from trifluoromethoxy, dimethylamino,
dimethylaminocarbonyl, morpholinylmethyl,
dimethylaminomethyl, methylamino, isobutylamino,
isopropylamino, and 3-(ethyloxy)- propylamino; nl is
0; and each R9c is methyl. In another embodiment, the
invention is directed to a Compound of Formula If
where R1 is phenyl substituted with one or two R6
where R6 is selected from dimethylamino,
dimethylaminocarbonyl, morpholinylmethyl,
dimethylaminomethyl, methylamino, isobutylamino,
isopropylamino, and 3-(ethyloxy)- propylamino; n l is
0; and each R9c is methyl.[0089] In another
embodiment, the invention is directed to a Compound of
Formula Ie or Ig Ie Ig where nl is 0 or 1; each R5,
when R5 is present is independently halo or alkyl; and
all other groups are as defined in the Summary of the
Invention for a Compound of Formula I. [0090] In
another embodiment, the invention is directed to a
Compound of Formula Ig where nl is 0; each R9a is
independently hydrogen or alkyl; and R29 is R9b where
R9b and all other groups are as defined in the Summary
of the Invention for a Compound of Formula I. In
another embodiment, the invention is directed to a
Compound of Formula Ig where n l is 0; each R9a is
independently hydrogen or alkyl; R29 is R9b; R9b is
optionally substituted heterocycloalkyl,
dialkylaminoalkyloxy, heterocycloalkylalkyloxy,
-C(O)NR 12R12a, -S(O)2NR13Rl3a, -C(O)R 14 , optionally
substituted heteroaryl, or -NR23C(O)R238, or alkyl
substituted with one R1 1; and R12 , R12a, R13 , R13a,
R14 , R23, R23a, R1' , and all other groups are as
defined in the Summary of the Invention for a Compound
of Formula I. [0091] In another embodiment, the
invention is directed to a Compound of Formula Ie
where n l is 0; each R9a is independently hydrogen or
alkyl; and R29 is R9b where R9b and all other groups
are as defined in the Summary of the Invention for a
Compound of Formula I . In another embodiment, the
invention is directed to a Compound of Formula Ie
where n l is 0; each R9a is independently hydrogen or
alkyl; R29 is R9b; R9b is optionally substituted
heterocycloalkyl, dialkylaminoalkyloxy,
heterocycloalkylalkyloxy, -C(O)NR 12R12a,
-S(O)2NR13R133, -C(O)R14 , optionally substituted
heteroaryl, or -NR23C(O)R233, or alkyl substituted
with one R1 1; and R12 , R12a, R13 , R13\ R14 , R23,
R23a, R1 1, and all other groups are as defined in the
Summary of the Invention for a Compound of Formula I.
[0092] In another embodiment, the invention is
directed to a Compound of Formula Ie where nl is 0;
each R9a is independently hydrogen or alkyl; R29 is
R9b where R9b is alkyl substituted with one or two R1'
; and R1' and all other groups are as defined in the
Summary of the Inventions for a Compound of Formula I.
In another embodiment, the invention is directed to a
Compound of Formula Ie where n l is 0; each R9a is
independently hydrogen or alkyl; R29 is R9b where R9b
is alkyl substituted with one or two R1 ; each R1 is
independentlyhydroxy, -NR15R15a (where R15 is
hydrogen, alkyl, haloalkyl, alkoxyalkyl, or
hydroxyalkyl and R15a is hydrogen, alkyl, haloalkyl,
carboxyalkyl, aminocarbonylalkyl, hydroxyalkyl,
alkoxyalkyl, cycloalkyl, or phenylmethyl), optionally
substituted heterocycloalkyl, or optionally
substituted heteroaryl; and all other groups are as
defined in the Summary of the Inventions for a
Compound of Formula I. In another embodiment, the
invention is directed to a Compound of Formula Ie
where nl is 0; each R9a is independently hydrogen or
alkyl; R29 is R9b where R9b is methyl or ethyl
substituted with one R1 1 where R1 1 is hydroxy,
amino, alkylamino, dialkylamino, haloalkylamino,
di-(haloalkyl)-amino, hydroxyalkylamino,
di-(hydroxyalkyl)-amino, carboxyalkylamino,
aminocarbonylalkylamino, N-alkyl- N-hydroxyalkylamino,
N-alkyl-N-haloalkylamino, alkoxyalkylamino,
di-(alkoxyalkyl)- amino, heterocycloalkyl,
heterocycloalkyl substituted with alkyl,
heterocycloalkyl substituted with alkylcarbonyl,
heterocycloalkyl substituted with cycloalkylcarbonyl,
heterocycloalkyl substituted with phenylcarbonyl,
heterocycloalkyl substituted with alkoxyalkylcarbonyl,
N-cycloalkylamino, N-alkyl-N-cycloalkylamino,
N-phenylmethylamino, N-alkyl-Nphenylmethylamino,
N-(l-phenyl-ethyl)-amino,
l,2,3,4-tetrahydroisoquinolin-2-yl, or
1,2,3,4-tetrahydroquinolin-l -yl. [0093] In another
embodiment, the invention is directed to a Compound of
Formula Ie where nl is 0; each R9a is independently
hydrogen or alkyl; and R29 is R9b where R9b is
hydroxymethyl, aminomethyl, methylaminomethyl,
ethylaminomethyl, n-propylaminomethyl,
isopropylaminomethyl, o-butylaminomethyl,
sec-butylaminomethyl, fer -butylaminomethyl,
3-methylbutan-2-aminomethyl, 2,4,4-trimethylpentan-2-
aminomethyl, 4-methylpentan-2-aminomethyl,
dimethylaminomethyl, 1-(dimethylamino)- ethyl,
N,N-diethylaminomethyl, di-isopropylaminomethyl,
N-methyl-N-ethylaminomethyl,
N-methyl-N-isopropylaminomethyl,
N-ethyl-N-isoprorylaminomethyl, l-[N-(3,3,3-
trifluoropropyl)-N-ethyl-amino]-ethyl,
N-ethyl-N-(2,2,2-trifiuoroethyl)-aminomethyl,
1-(bis(3,3,3-trifluoropropyl)amino)-ethyl,
N-(2-hydroxyethyl)aminomethyl, N-(2-hydroxy-
1,1-dimethyl-ethyl)-aminomethyl,
N,N-di-(2-hydroxyethyl)aminomethyl, N-ethyl- 



N-(2-hydroxyethyl)aminomethyl, N-(2-hydroxy-
1-hydroxymethyl-ethyl)-aminornethyl,
N-(2-hydroxyethyl)-N-ethyl-aminomethyl,
N-(2-methoxy-ethyl)-aminomethyl,
N-di-(2-methoxy-ethyl)-aminomethyl,
N-methyl-N-(2-hydroxyethyl)aminomethyl,
carboxymethylaminomethyl, aminocarbonylmethyl
aminomethyl, 3-carboxyazetidinylmethyl,
pyrrolidinylmethyl, mof holinylmethyl,
l-(morpholinyl)-ethyl, piperazinylmethyl,
4-(methylcarbonyl)-piperazinylmethyl,
4-(isobutylcarbonyl)- piperazinylmethyl,
4-(cyclorropylcarbonyl)-piperazinylmethyl,
4-(cyclopentylcarbonyl)-piperazinylmethyl,
4-(phenylcarbonyl)-piperazinylmethyl,
4-(methoxymethylcarbonyl)- piperazinylmethyl,
piperidinylmethyl, 2,6-dimethylpiperidinylmethyl,
2,2,6,6-tetramethylpiperidinylmethyl,
4-methyl-piperazinylmethyl, homopiperidinylmethyl,
7-azabicyclo[2.2. 1]heptan-7-ylmethyl,
N-cyclopropylaminomethyl, N-methyl-
N-cyclohexylaminomethyl, N-phenylmethylaminomethyl,
N-(l-phenyl-ethyl)-aminomethyl,
N-methyl-N-phenylmethylaminomethyl,
1,2,3,4-tetrahydroisoquinolin-2-ylmethyl, or
1,2,3,4-tetrahydroquinolin-l-ylmethyl. In another
embodiment, the invention is directed to a Compound of
Formula Ie where nl is 0; each R9a is independently
hydrogen or alkyl; and R29 is R9b where R9b is
hydroxymethyl, aminomethyl, methylaminomethyl,
o-butylaminomethyl, dimethylaminomethyl,
diethylaminomethyl, N-methyl-N-ethylaminomethyl,
N-methyl-N-isopropyl-aminomethyl, diethylaminomethyl,
N-cyclopropylaminomethyl,
N-methyl-N-phenylmethylaminomethyl,
pyrrolidinylmethyl, piperidinylmethyl, or
morpholinylmethyl. [0094] In another embodiment, the
invention is directed to a Compound of Formula Ie
where nl is 0; each R9a is independently hydrogen or
alkyl; and R29 is R9b where R9b is optionally
substituted heterocycloalkyl. In another embodiment,
the invention is directed to a Compound of Formula Ie
where nl is 0; each R9a is independently hydrogen or
alkyl; and R29 is R9b where R9b is morpholinyl,
piperazinyl, or 4-methyl-piperazinyl. [0095] In
another embodiment, the invention is directed to a
Compound of Formula Ie where nl is 0; each R9a is
independently hydrogen or alkyl; and R29 is R9b where
R9b is dialkylaminoalkyloxy. In another embodiment,
R9b is 2-(dimethylamino)-ethyloxy. [0096] In another
embodiment, the invention is directed to a Compound of
Formula Ie where nl is 0; each R9a is independently
hydrogen or alkyl; and R29 is R9b where R9b is
heterocycloalkylalkyloxy. In another embodiment, the
invention is directed to a Compound of Formula Ie
where nl is 0; each R9a is independently hydrogen or
alkyl; and R29 is R9b where R9b is
2-(morpholinyl)-ethyloxy or 3-(morpholinyl)-propyloxy.
[0097] In another embodiment, the invention is
directed to a Compound of Formula Ie where nl is 0;
each R9a is independently hydrogen or alkyl; R29 is
R9b and R9b is -C(O)NR 12RI2a where R12 is hydrogen or
alkyl and R12a is hydrogen, hydroxy, alkoxy, alkyl,
aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl,
hydroxyalkyl, optionally substituted heterocycloalkyl,
optionally substituted heterocycloalkylalkyl, or
optionally substituted heteroaryl. In another
embodiment, the invention is directed to a Compound of
Formula Ie where n l is 0; each R9a is independently
hydrogen or alkyl; and R29 is R9b and R9b is -C(O)NR
12R123 where R12 is hydrogen or alkyl and R12a is
hydrogen, alkyl,dialkylaminoalkyl, optionally
substituted heterocycloalkyl, optionally substituted
heterocycloalkylalkyl, or hydroxyalkyl. In another
embodiment, the invention is directed to a Compound of
Formula Ie where nl is 0; each R9a is independently
hydrogen or alkyl; and R29 is R9b where R9b is
aminocarbonyl, dimethylaminocarbonyl,
2-(dimethylamino)- ethylaminocarbonyl,
3-(dimethylamino)-propylaminocarbonyl,
3-(morpholinyl)- propylaminocarbonyl,
8-methyl-8-azabicyclo[3 .2.1 ]octan-3-ylaminocarbonyl,
(2-morpholin- 4-yl-l,l-dimethyl-ethyl)-aminocarbonyl,
2-hydroxyethylaminocarbonyl, or 1,2,3,4-tetrazol-
5-ylaminocarbonyl. In another embodiment, R9b is
dimethylaminocarbonyl, 2-
(dimethylamino)-ethylaminocarbonyl,
3-(dimethylamino)-propylaminocarbonyl,
2-(rnorpholinyl)-ethylaminocarbonyl, or
3-(morpholinyl)-propylaminocarbonyl. [0098] In another
embodiment, the invention is directed to a Compound of
Formula Ie where nl is 0; each R9a is independently
hydrogen or alkyl; and R29 is R9b where R9b is
-C(O)NRI2R12a and R12 and R12a together with the
nitrogen to which they are attached form a
heterocycloalkyl optionally substituted with 1, 2, or
3 groups independently selected from alkyl,
hydroxyalkyl, haloalkyl, alkylcarbonyl,
alkoxycarbonyl, optionally substituted
cycloalkylalkyl, optionally substituted heteroaryl,
optionally substituted heteroarylalkyl, and optionally
substituted phenylalkyl. In another embodiment, the
invention is directed to a Compound of Formula Ie
where nl is 0; each R9a is independently hydrogen or
alkyl; and R29 is R9b where R9b is -C(O)NR12R123 and
R12 and Rl2a together with the nitrogen to which they
are attached form a heterocycloalkyl optionally
substituted with alkyl, hydroxyalkyl, cycloalkylalkyl,
optionally substituted heteroarylalkyl, or phenylalkyl
(where the phenyl ring is optionally substituted with
halo). In another embodiment, the invention is
directed to a Compound of Formula Ie where nl is 0;
each R9a is independently hydrogen or alkyl; and R29
is R9b and R9b is -C(O)NR 12R123 and R12 and R12a
together with the nitrogen to which they are attached
form piperazinyl, 4-methylpiperazinyl,
4-ethylpiperazinyl, 4-(2- hydroxyethyl)piperazinyl,
4-(cyclopropylmethyl)-piperazinyl, 4-(l
-methyl-imidazol-2- ylmethyl)-piperazinyl,
4-(furan-2-ylmethyl)-piperazinyl, 4-(furan-3
-yl)-piperazinyl, 4-(phenylmethyl)-piperazinyl,
4-(4-fluoro-phenylmethyl)-piperazinyl, 4-(pyridin-2-
ylmethyl)-piperazinyl,
4-(pyridin-3-ylmethyl)-piperazinyl,
4-(pyridin-4-ylmethyl)- piperazinyl,
(i?)-octahydropyrrolo[l,2-a]pyrazin-2-yl, or (S)
-octahydropyrrolo[l ,2- a]pyrazin2-yl. [0099] In
another embodiment, the invention is directed to a
Compound of Formula Ie where nl is 0; each R9a is
independently hydrogen or alkyl; R29 is R9b where R9b
is -S(O)2NR13R133; and R13 and R13a are as defined in
the Summary of the Invention for aCompound of Formula
I. In another embodiment, the invention is directed to
a Compound of Formula Ie where nl is 0; each R9a is
independently hydrogen or alkyl; R29 is R9b where R9b
is -S(O)2NR13R13a; R13 is hydrogen or alkyl; and R13a
is hydrogen, alkyl, or dialkylaminoalkyl. In another
embodiment, the invention is directed to a Compound of
Formula Ie where nl is 0; each R9a is independently
hydrogen or alkyl; and R29 is R9b where R9b is
2-(dimethylamino)-ethylaminosulfonyl. [00100] In
another embodiment, the invention is directed to a
Compound of Formula Ie where nl is 0; each R9a is
independently hydrogen or alkyl; and R29 is R9b where
R9b is -C(O)R14 and R14 is as defined in the Summary
of the Invention for a Compound for Formula I. In
another embodiment, the invention is directed to a
Compound of Formula Ie where nl is 0; each R9a is
independently hydrogen or alkyl; and R29 is R9b where
R9b is -C(O)R14 and R14 is optionally substituted
heterocycloalkylalkyl or optionally substituted
heteroarylalkyl. In another embodiment, the invention
is directed to a Compound of Formula Ie where nl is 0;



each R9a is independently hydrogen or alkyl; and R29
is R9b where R9b is morpholinylmethylcarbonyl,
imidazolylmethyl, or 2-methylimidazolylmethyl. [00101]
In another embodiment, the invention is directed to a
Compound of Formula Ie where nl is 0; each R9a is
independently hydrogen or alkyl; and R29 is R9b where
R9b is heteroaryl optionally substituted with alkyl.
In another embodiment, the invention is directed to a
Compound of Formula Ie where nl is 0; each R9a is
independently hydrogen or alkyl; and R29 is R9b where
R9b is pyrazol-1-yl, ryrazol-2-yl, pyrazol-3-yl,
pyrazol-4-yl, pyrazol-5-yl, l,2,3,4-tetrazol-5-yl,
l,2,4-triazol-5-yl, l-methyl-l,2,4,5-tetrazol-3-yl,
l-methyl-1,3,4,5- tetrazol-2-yl, imidazol-1-yl, or
imidazol-2-yl. [00102] In another embodiment, the
invention is directed to a Compound of Formula Ie
where nl is 0; each R9a is independently hydrogen or
alkyl; and R29 is R9b where R9b is -NR23C(O)R233 and
R23 and R23a are as defined in the Summary of the
Invention for a Compound of Formula I . In another
embodiment, the invention is directed to a Compound of
Formula Ie where nl is 0; each R9a is independently
hydrogen or alkyl; and R29 is R9b where R9b is
-NR23C(O)R233 where R23 is hydrogen or alkyl and R23a
is aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, or
heterocycloalkylalkyl. In another embodiment, the
invention is directed to a Compound of Formula Ie
where nl is 0; each R9a is independently hydrogen or
alkyl; and R29 is R9b where R9b is 1-amino-
1-methyl-ethylcarbonylamino,
diethylaminomethylcarbonylamino,
dimethylaminomethylcarbonylamino, or morpholin-4-
ylmethylcarbonylamino.[00103] In another embodiment,
the invention provides the compound of Formula I,
wherein one R9a is hydrogen or alkyl; and all other
groups are as defined in the Summary of the Invention
for a Compound of Formula I. [00104] In another
embodiment, the invention is directed to a Compound of
Formula I where each R9b is independently alkyl
substituted with one R1 1; optionally substituted
heterocycloalkyl; dialkylaminoalkyloxy;
heterocycloalkylalkyloxy; -C(O)NR 12R12a;
-S(O)2NR13R133; -C(O)R 14 ; optionally substituted
heteroaryl; or -NR23C(O)R23a; and all other groups are
as defined in the Summary of the Invention for a
Compound of Formula I . [00105] In another embodiment,
the invention is directed to a Compound of Formula I
where R9b is alkyl substituted with one or two R1' ;
and R1' and all other groups are as defined in the
Summary of the Invention for a Compound of Formula I .
In another embodiment, the invention is directed to a
Compound of Formula I where R9b is alkyl substituted
with one or two R1 1 and each R1 1 is independently
hydroxy, -NRI5R15a (where R15 is hydrogen, alkyl,
haloalkyl, alkoxyalkyl, or hydroxyalkyl and R15a is
hydrogen, alkyl, haloalkyl, carboxyalkyl,
aminocarbonylalkyl, hydroxyalkyl, alkoxyalkyl,
cycloalkyl, or phenylmethyl), optionally substituted
heterocycloalkyl, or optionally substituted
heteroaryl; and all other groups are as defined in the
Summary of the Invention for a Compound of Formula I .
In another embodiment, the invention is directed to a
Compound of Formula I where R9b is methyl or ethyl
substituted with one R1 1 and R1 1 is hydroxy, amino,
alkylamino, dialkylamino, haloalkylamino,
di-(haloalkyl)-amino, hydroxyalkylamino,
di-(hydroxyalkyl)-amino, carboxyalkylamino,
aminocarbonylalkylamino, N-alkyl-N-hydroxyalkylamino,
N-alkyl- N-haloalkylamino, alkoxyalkylamino,
di-(alkoxyalkyl)-amino, heterocycloalkyl,
heterocycloalkyl substituted with alkyl,
heterocycloalkyl substituted with alkylcarbonyl,
heterocycloalkyl substituted with cycloalkylcarbonyl,
heterocycloalkyl substituted with phenylcarbonyl,
heterocycloalkyl substituted with alkoxyalkylcarbonyl,
N-cycloalkylamino, N-alkyl-N-cycloalkylamino,
N-phenylmethylamino, N-alkyl-N-phenylmethylamino,
N-(l-phenyl-ethyl)-amino,
l,2,3,4-tetrahydroisoquinolin-2-yl, or
1,2,3,4-tetrahydroquinolin- 1-yl; and all other groups
are as defined in the Summary of the Invention for a
Compound of Formula I. [00106] In another embodiment,
the invention is directed to a Compound of Formula I
where R9b is hydroxymethyl, aminomethyl,
methylaminomethyl, ethylaminomethyl,
n-propylaminomethyl, isopropylaminomethyl,
c-butylaminomethyl, sec-butylaminomethyl, -t
-butylaminomethyl, 3-methylbutan-2-aminomethyl,
2,4,4-trimethylpentan-2- aminomethyl,
4-methylpentan-2-aminomethyl, dimethylaminomethyl,
1-(dimethylamino)-ethyl, N,N-diethylaminomethyl,
di-isopropylaminomethyl, N-methyl-N-ethylaminomethyl,
N-methyl-N-isopropylaminomethyl,
N-ethyl-N-isopropylaminomethyl, l-[N-(3,3,3-
trifluoropropyl)-N-ethyl-amino]-ethyl,
N-ethyl-N-(2,2,2-trifluoroethyl)-aminomethyl,
1-(bis(3,3,3-trifluoropropyl)amino)-ethyl,
N-(2-hydroxyethyl)aminomethyl, N-(2-hydroxy- 1,1
-dimethyl-ethyl)-aminomethyl,
N,N-di-(2-hydroxyethyl)aminomethyl, N-ethyl-
N-(2-hydroxyethyl)aminomethyl, N-(2-hydroxy-
1-hydroxymethyl-ethyl)-aminomethyl,
N-(2-hydroxyethyl)-N-ethyl-aminomethyl,
N-(2-methoxy-ethyl)-aminomethyl,
N-di-(2-methoxy-ethyl)-aminomethyl,
N-methyl-N-(2-hydroxyethyl)aminomethyl,
carboxymethylaminomethyl,
aminocarbonylmethylaminomethyl,
3-carboxyazetidinylmethyl, pyrrolidinylmethyl,
morpholinylmethyl, l-(morpholinyl)-ethyl,
piperazinylmethyl,
4-(methylcarbonyl)-piperazinylmethyl,
4-(isobutylcarbonyl)- piperazinylmethyl,
4-(cyclopropylcarbonyl)-piperazinylmethyl,
4-(cyclopentylcarbonyl)- piperazinylmethyl,
4-(phenylcarbonyl)-piperazinylmethyl,
4-(methoxymethylcarbonyl)- piperazinylmethyl,
piperidinylmethyl, 2,6-dimethylpiperidinylmethyl,
2,2,6,6-tetramethylpiperidinylmethyl,
4-methyl-piperazinylmethyl, homopiperidinylmethyl,
7-azabicyclo[2.2. 1]heptan-7-ylmethyl,
N-cyclopropylaminomethyl, N-methyl-
N-cyclohexylaminomethyl, N-phenylmethylaminoniethyl,
N-( 1-phenyl-ethyl)-aminomethyl,
N-methyl-N-phenylmethylaminomethyl,
1,2,3,4-tetrahydroisoquinolin-2-ylmethyl, or
1,2,3,4-tetrahydroquinolin-l-ylmethyl; and all other
groups are as defined in the Summary of the Invention
for a Compound of Formula I. In another embodiment,
the invention is directed to a Compound of Formula I
where R9b is hydroxymethyl, aminomethyl,
methylaminomethyl, wo-butylaminomethyl,
dimethylaminomethyl, diethylaminomethyl,
N-methyl-N-ethyl-aminomethyl,
N-methyl-N-isopropyl-aminomethyl, diethylaminomethyl,
N-cyclopropylaminomethyl,
N-methyl-N-phenylmethylaminomethyl,
pyrrolidinylmethyl, piperidinylmethyl, or
morpholinylmethyl; and all other groups are as defined
in the Summary of the Invention for a Compound of
Formula I. [00107] In another embodiment, the
invention is directed to a Compound of Formula I where
R9b is optionally substituted heterocycloalkyl; and
all other groups are as defined in the Summary of the
Invention for a Compound of Formula I . In another
embodiment, the invention is directed to a Compound of
Formula I where R9b is morpholinyl, piperazinyl, or
4-methyl-piperazinyl; and all other groups are as
defined in the Summary of the Invention for a Compound
of Formula I. [00108] In another embodiment, the
invention is directed to a Compound of Formula I 



where R9b is dialkylaminoalkyloxy; and all other
groups are as defined in the Summary of theInvention
for a Compound of Formula I. In another embodiment,
the invention is directed to a Compound of Formula I
where R9b is 2-(dimethylamino)-ethyloxy; and all other
groups are as defined in the Summary of the Invention
for a Compound of Formula I. [00109] In another
embodiment, the invention is directed to a Compound of
Formula I where R9b is heterocycloalkylalkyloxy; and
all other groups are as defined in the Summary of the
Invention for a Compound of Formula I. In another
embodiment, the invention is directed to a Compound of
Formula I where R9b is 2-(morpholinyl)-ethyloxy or
3-(morpholinyl)-propyloxy; and all other groups are as
defined in the Summary of the Invention for a Compound
of Formula I. [00110] In another embodiment, the
invention is directed to a Compound of Formula I where
R9b is -C(O)NR 12R123 where R12 is hydrogen or alkyl
and R12a is hydrogen, hydroxy, alkoxy, alkyl,
aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl,
hydroxyalkyl, optionally substituted heterocycloalkyl,
optionally substituted heterocycloalkylalkyl, or
optionally substituted heteroaryl; and all other
groups are as defined in the Summary of the Invention
for a Compound of Formula I . In another embodiment,
the invention is directed to a Compound of Formula I
where R9b is -C(O)NR12R128 and R12 is hydrogen or
alkyl and R12a is hydrogen, alkyl, dialkylaminoalkyl,
optionally substituted heterocycloalkyl, optionally
substituted heterocycloalkylalkyl, or hydroxyalkyl;
and all other groups are as defined in the Summary of
the Invention for a Compound of Formula I. In another
embodiment, the invention is directed to a Compound of
Formula I where R9b is aminocarbonyl,
dimethylaminocarbonyl, 2-(dimethylamino)-ethyl
aminocarbonyl, 3-(dimethylamino)- propylaminocarbonyl,
3-(morpholinyl)-propylaminocarbonyl, 8-methyl-8-
azabicyclo[3.2. 1]octan-3-ylaminocarbonyl,
(2-morpholin-4-yl- 1,1-dimethyl-ethyl)- aminocarbonyl,
2-hydroxyethylaminocarbonyl, or
l,2,3,4-tetrazol-5-ylaminocarbonyl; and all other
groups are as defined in the Summary of the Invention
for a Compound of Formula I. In another embodiment,
R9b is dimethylaminocarbonyl, 2-(dimethylamino)-
ethylaminocarbonyl,
3-(dimethylamino)-propylaminocarbonyl,
2-(morpholinyl)- ethylaminocarbonyl, or
3-(morpholinyl)-propylaminocarbonyl; and all other
groups are as defined in the Summary of the Invention
for a Compound of Formula I . [00111] In another
embodiment, the invention is directed to a Compound of
Formula I where R9b is -C(O)NR 12R123 and R12 and R12a
together with the nitrogen to which they are attached
form a heterocycloalkyl optionally substituted with 1,
2, or 3 groups independently selected from alkyl,
hydroxyalkyl, haloalkyl, alkylcarbonyl,
alkoxycarbonyl, optionally substituted
cycloalkylalkyl, optionally substituted heteroaryl,
optionally substitutedheteroarylalkyl, and optionally
substituted phenylalkyl; and all other groups are as
defined in the Summary of the Invention for a Compound
of Formula I. In another embodiment, the invention is
directed to a Compound of Formula I where R9b is
-C(O)NR 12R12a and R12 and R12a together with the
nitrogen to which they are attached form a
heterocycloalkyl optionally substituted with alkyl,
hydroxyalkyl, cycloalkylalkyl, optionally substituted
heteroarylalkyl, or phenylalkyl (where the phenyl ring
is optionally substituted with halo); and all other
groups are as defined in the Summary of the Invention
for a Compound of Formula I. In another embodiment,
the invention is directed to a Compound of Formula I
where R9b is -C(O)NR 12R123 and R12 and R12a together
with the nitrogen to which they are attached form
piperazinyl, 4-methylpiperazinyl, 4-ethylpiperazinyl,
4-(2-hydroxyethyl)piperazinyl,
4-(cyclopropylmethyl)-piperazinyl, 4-(
1-methyl-imidazol-2-ylmethyl)-piperazinyl, 4-(furan-
2-ylmethyl)-piperazinyl, 4-(furan-3-yl)-piperazinyl,
4-(phenylmethyl)-piperazinyl, 4-(4-
fluoro-phenylmethyl)-piperazinyl,
4-(pyridin-2-ylmethyl)-piperazinyl, 4-(pyridin-3 -
ylmethyl)-piperazinyl,
4-(pyridin-4-ylmethyl)-piperazinyl,
(i?)-octahydropyrrolo[ 1,2- a]pyrazin-2-yl, or (S)
-octahydropypOlo[l,2-a]pyrazin-2-yl; and all other
groups are as defined in the Summary of the Invention
for a Compound of Formula I. [00112] In another
embodiment, the invention is directed to a Compound of
Formula I where R9b is -S(O)2NR13R133; and R13 , R13a,
and all other groups are as defined in the Summary of
the Invention for a Compound of Formula I. In another
embodiment, the invention is directed to a Compound of
Formula I where R9b is -S(O)2NR13R133 where R13 is
hydrogen or alkyl and R13a is hydrogen, alkyl, or
dialkylaminoalkyl; and all other groups are as defined
in the Summary of the Invention for a Compound of
Formula I. In another embodiment, the invention is
directed to a Compound of Formula I where R9b is
2-(dimethylamino)-ethylaminosulfonyl; and all other
groups are as defined in the Summary of the Invention
for a Compound of Formula I. [00113] In another
embodiment, the invention is directed to a Compound of
Formula I where R9b is -C(O)R 14 and R14 and all other
groups are as defined in the Summary of the Invention
for a Compound for Formula I . In another embodiment,
the invention is directed to a Compound of Formula I
where R9b is -C(O)R 14 and R14 is optionally
substituted heterocycloalkylalkyl or optionally
substituted heteroarylalkyl; and all other groups are
as defined in the Summary of the Invention for a
Compound for Formula I. In another embodiment, the
invention is directed to a Compound of Formula I where
R9b is morpholinylmethylcarbonyl, imidazolylmethyl, or
2-methylimidazolylmethyl; and all other groups are as
defined in the Summary of the Invention for a Compound
for Formula I.[00114] In another embodiment, the
invention is directed to a Compound of Formula I where
R9b is heteroaryl optionally substituted with alkyl;
and all other groups are as defined in the Summary of
the Invention for a Compound for Formula I. In another
embodiment, the invention is directed to a Compound of
Formula I where R9b is pyrazol-1-yl, pyrazol-2-yl,
pyrazol-3-yl, pyrazol-4-yl, pyrazol-5-yl,
l,2,3,4-tetrazol-5-yl, 1,2,4-triazol-5-yl, 1-methyll,
2,4,5-tetrazol-3-yl, l-methyl-l,3,4,5-tetrazol-2-yl,
imidazol-1-yl, or imidazol-2-yl; and all other groups
are as defined in the Summary of the Invention for a
Compound for Formula I. [00115] In another embodiment,
the invention is directed to a Compound of Formula I
where R9b is -NR23C(O)R23a and R23, R23a, and all
other groups are as defined in the Summary of the
Invention for a Compound of Formula I . In another
embodiment, the invention is directed to a Compound of
Formula I where R9b is -NR23C(O)R233; R23 is hydrogen
or alkyl; R23a is aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, or heterocycloalkylalkyl; and all
other groups are as defined in the Summary of the
Invention for a Compound of Formula I . In another
embodiment, the invention is directed to a Compound of
Formula I where R9b is
1-amino-1-methyl-ethylcarbonylamino,
diethylaminomethylcarbonylamino,
dimethylaminomethylcarbonylamino, or
morpholin-4-ylmethylcarbonylamino; and all other
groups are as defined in the Summary of the Invention
for a Compound of Formula I. [00116] In another
embodiment, the invention provides the compound of
Formula I wherein R4 is phenyl substituted with one
R29 and additionally substituted with 1 or 2 R9a; 



each R9a is independently hydrogen or alkyl; R29 is
R9b where R9b is alkyl substituted with one or two R1
1; and R1 1 and all other groups are as defined in the
Summary of the Invention for a Compound of Formula I.
[00117] In another embodiment, the invention provides
the compound of Formula I wherein R4 is phenyl
substituted with one R29 and additionally substituted
with 1 or 2 R9a; each R9a is independently hydrogen or
alkyl; R29 is R9b where R9b is optionally substituted
heterocyclo alkyl; and all other groups are as defined
in the Summary of the Invention for a Compound of
Formula I. [00118] In another embodiment, the
invention provides the compound of Formula I wherein
R4 is phenyl substituted with one R29 and additionally
substituted with 1 or 2 R9a; each R9a is independently
hydrogen or alkyl; R29 is R9b where R9b is
dialkylaminoalkyloxy; and all other groups are as
defined in the Summary of the Invention for a Compound
of Formula I. [00119] In another embodiment, the
invention provides the compound of Formula I wherein
R4 is phenyl substituted with one R29 and additionally
substituted with 1 or 2 R9a;each R9a is independently
hydrogen or alkyl; R29 is R9b where R9b is
heterocycloalkylalkyloxy; and all other groups are as
defined in the Summary of the Invention for a Compound
of Formula I . [00120] In another embodiment, the
invention provides the compound of Formula I wherein
R4 is phenyl substituted with one R29 and additionally
substituted with 1 or 2 R9a; each R9a is independently
hydrogen or alkyl; R29 is R9b where R9b is
-C(O)NR12R123; and R12, R12a, and all other groups are
as defined in the Summary of the Invention for a
Compound of Formula I. [00121] In another embodiment,
the invention provides the compound of Formula I
wherein R4 is phenyl substituted with one R29 and
additionally substituted with 1 or 2 R9a; each R9a is
independently hydrogen or alkyl; R29 is R9b where R9b
is -S(O)2NR13R133; and R13 , R13a, and all other
groups are as defined in the Summary of the Invention
for a Compound of Formula I. [00122] In another
embodiment, the invention provides the compound of
Formula I wherein R4 is phenyl substituted with one
R29 and additionally substituted with 1 or 2 R9a; each
R9a is independently hydrogen or alkyl; R29 is R9b
where R9b is -C(O)R14 ; and R14 and all other groups
are as defined in the Summary of the Invention for a
Compound of Formula I. [00123] In another embodiment,
the invention provides the compound of Formula I
wherein R4 is phenyl substituted with one R29 and
additionally substituted with 1 or 2 R9a; each R9a is
independently hydrogen or alkyl; R29 is R9b where R9b
is optionally substituted heteroaryl; and all other
groups are as defined in the Summary of the Invention
for a Compound of Formula I. [00124] In another
embodiment, the invention provides the compound of
Formula I wherein R4 is phenyl substituted with one
R29 and additionally substituted with 1 or 2 R9a; each
R9a is independently hydrogen or alkyl; R29 is R9b
where R9b is -NR23C(O)R233; and R23, R23a, all other
groups are as defined in the Summary of the Invention
for a Compound of Formula I. [00125] In another
embodiment, the invention is directed to a Compound of
Formula IIwherein nl is 0 or 1;R5, when R5 is present,
is halo or alkyl; one R9c is alkyl and the other R9c
is hydrogen or alkyl; and R1 is alkyl, R1 is
heteroaryl, or R1 is phenyl substituted with
trifluoromethoxy, methylamino, isopropylamino,
isobutylamino, dimethylamino, dimethylaminocarbonyl,
aminocarbonyl, morpholinylmethyl,
4-methylpiperazinylmethyl, or dimethylaminomethyl. In
another embodiment, the invention is directed to a
Compound of Formula II where nl is 0 or 1; R5, when R5
is present, is halo or alkyl; both R9c are alkyl; and
R1 is alkyl, R1 is heteroaryl, or R1 is phenyl
substituted with trifluoromethoxy, methylamino,
isopropylamino, isobutylamino, dimethylamino,
dimethylaminocarbonyl, aminocarbonyl,
morpholinylmethyl, 4-methylpiperazinylmethyl, or
dimethylaminomethyl. [00126] In another embodiment,
the invention is directed to a Compound of Formula III
III where R1, nl , R5, and R29 are as defined in the
Summary of the Invention for a Compound of Formula I.
[00127] In another embodiment, the invention is
directed to a Compound of Formula III where R1 is
alkyl or heteroaryl; nl is 0 or 1; R5, when R5 is
present, is halo or alkyl; and R29 is R9b or R9c; and
R9b, R9c, and all other groups are as defined in the
Summary of the Invention for a Compound of Formula I .
[00128] In another embodiment, the invention is
directed to a Compound of Formula III where R1 is
alkyl or heteroaryl; nl is 0 or 1; R5, when R5 is
present, is halo or alkyl; and R29 is R9b and R9b is
optionally substituted heterocycloalkyl,
dialkylaminoalkyloxy, heterocycloalkylalkyloxy,
-C(O)NR12R123, -S(O)2NR13R133, -C(O)R14 , optionally
substituted heteroaryl, -NR23C(O)R233, or alkyl
substituted with one R1' ; where R1' is hydroxy,
optionally substituted heterocycloalkyl, optionally
substituted heteroaryl, or -NR15RI5a (where R15 is
hydrogen, alkyl, haloalkyl, alkoxyalkyl, or
hydroxyalkyl and Ri5a is hydrogen, alkyl, haloalkyl,
carboxyalkyl, aminocarbonylalkyl, hydroxyalkyl,
alkoxyalkyl, cycloalkyl, or phenylmethyl); R12 is
hydrogen or alkyl and R12a is hydrogen, alkyl,
dialkylaminoalkyl, optionally substituted
heterocycloalkyl, optionally substituted
heterocycloalkylalkyl, or hydroxyalkyl; or R12 and
R12a together with the nitrogen to which they are
attached form a heterocycloalkyl optionally
substituted with alkyl, hydroxyalkyl,cycloalkylalkyl,
optionally substituted heteroarylalkyl, or phenylalkyl
(where the phenyl ring is optionally substituted with
halo); R13 is hydrogen or alkyl and R13a is hydrogen,
alkyl, or dialkylaminoalkyl; R14 is optionally
substituted heterocycloalkylalkyl or optionally
substituted heteroarylalkyl; and R23 is hydrogen or
alkyl and R23a is aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, or heterocycloalkylalkyl. [00129]
In another embodiment, the invention is directed to a
Compound of Formula III where R1 is alkyl or
heteroaryl; nl is 0 or 1; R5, when R5 is present, is
halo or alkyl; and R29 is R9c and R9c is alkyl, halo,
or alkoxy. [00130] In another embodiment, the
invention is directed to a Compound of Formula III
where R1 is phenyl substituted with one R6 selected
from amino, alkylamino, dialkylamino, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl,
heterocycloalkylalkyl optionally substituted with
alkyl or alkoxycarbonyl, aminoalkylamino,
alkylaminoalkylamino, and 



dialkylaminoalkylamino; nl is 0 or 1; R5, when R5 is
present, is halo or alkyl; and R29 is R9b or R9c; and
R9b, R9c, and all other groups are as defined in the
Summary of the Invention for a Comnpound of Formula I
. [00131] In another embodiment, the invention is
directed to a Compound of Formula III where R1 is
phenyl substituted with one R6 selected from amino,
alkylamino, dialkylamino, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl,
heterocycloalkylalkyl optionally substituted with
alkyl or alkoxycarbonyl, aminoalkylamino,
alkylaminoalkylamino, and dialkylaminoalkylamino; nl
is 0 or 1; R5, when R5 is present, is halo or alkyl;
and R29 is R9b and R9b is optionally substituted
heterocycloalkyl, dialkylaminoalkyloxy,
heterocycloalkylalkyloxy, -C(O)NR12R123,
-S(O)2NR13R133, -C(O)R 14 , optionally substituted
heteroaryl, -NR23C(O)R233, or alkyl substituted with
one R1' ; where R1 1 is hydroxy, optionally
substituted heterocycloalkyl, optionally substituted
heteroaryl, -NR15R15a (where R15 is hydrogen, alkyl,
haloalkyl, alkoxyalkyl, or hydroxyalkyl and R15a is
hydrogen, alkyl, haloalkyl, carboxyalkyl,
aminocarbonylalkyl, hydroxyalkyl, alkoxyalkyl,
cycloalkyl, or phenylmethyl); R12 is hydrogen or alkyl
and R12a is hydrogen, alkyl, dialkylaminoalkyl,
optionally substituted heterocycloalkyl, optionally
substituted heterocycloalkylalkyl, or hydroxyalkyl; or
R12 and R12a together with the nitrogen to which they
are attached form a heterocycloalkyl optionally
substituted with alkyl, hydroxyalkyl,cycloalkylalkyl,
optionally substituted heteroarylalkyl, or phenylalkyl
(where the phenyl ring is optionally substituted with
halo); R13 is hydrogen or alkyl and R13a is hydrogen,
alkyl, or dialkylaminoalkyl; R14 is optionally
substituted heterocycloalkylalkyl or optionally
substituted heteroarylalkyl; and R23 is hydrogen or
alkyl and R23a is aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, or heterocycloalkylalkyl. [00132]
In another embodiment, the invention is directed to a
Compound of Formula III where R1 is phenyl substituted
with one R6 selected from amino, alkylamino,
dialkylamino, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, heterocycloalkylalkyl optionally
substituted with alkyl or alkoxycarbonyl,
aminoalkylamino, alkylaminoalkylamino, and
dialkylaminoalkylamino; nl is 0 or 1; R5, when R5 is
present, is halo or alkyl; and R29 is R9c and R9c is
alkyl, halo, or alkoxy. [00133] In another embodiment,
the invention is directed to a Compound of Formula III
where R1 is phenyl optionally substituted with 1, 2,
or 3 R6 independently selected from alkyl, halo,
alkoxy, hydroxyalkyl, aminoalkyl, and alkoxycarbonyl;
nl is 0 or 1; R5, when R5 is present, is halo or
alkyl; and R29 is R9b where R9b is as defined in the
Summary of the Invention for a Compound of Formula I .
In another embodiment, the invention is directed to a
Compound of Formula III where R1 is phenyl optionally
substituted with 1, 2, or 3 R6 independently selected
from alkyl, halo, alkoxy, hydroxyalkyl, aminoalkyl,
and alkoxycarbonyl; nl is 0 or 1; R5, when R5 is
present, is halo or alkyl; R29 is R9b; and R9b is
optionally substituted heterocycloalkyl,
dialkylaminoalkyloxy, heterocycloalkylalkyloxy,
-C(O)NR12R123, -S(O)2NR13R133, -C(O)R14 , optionally
substituted heteroaryl, -NR23C(O)R233, or alkyl
substituted with one R1 1; where R1' is hydroxy,
optionally substituted heterocycloalkyl, optionally
substituted heteroaryl, or -NR15R15a (where R15 is
hydrogen, alkyl, haloalkyl, alkoxyalkyl, or
hydroxyalkyl and R15a is hydrogen, alkyl, haloalkyl,
carboxyalkyl, aminocarbonylalkyl, hydroxyalkyl,
alkoxyalkyl, cycloalkyl, or phenylmethyl); R12 is
hydrogen or alkyl and R12a is hydrogen, alkyl,
dialkylaminoalkyl, optionally substituted
heterocycloalkyl, optionally substituted
heterocycloalkylalkyl, or hydroxyalkyl; or R12 and
R12a together with the nitrogen to which they are
attached form a heterocycloalkyl optionally
substituted with alkyl, hydroxyalkyl, cycloalkylalkyl,
optionally substituted heteroarylalkyl, or phenylalkyl
(where the phenyl ring is optionally substituted with
halo);R13 is hydrogen or alkyl and R13a is hydrogen,
alkyl, or dialkylaminoalkyl; R14 is optionally
substituted heterocycloalkylalkyl or optionally
substituted heteroarylalkyl; and R23 is hydrogen or
alkyl and R23a is aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, or heterocycloalkylalkyl. [00134]
In another embodiment, the invention is directed to a
Compound of Formula IV IV where R1, nl, R5, and R29
are as defined in the Summary of the Invention for a
Compound of Formula I . [00135] In another embodiment,
the invention is directed to a Compound of Formula IV
where R1 is alkyl or heteroaryl; nl is 0 or 1; R5,
when R5 is present, is halo or alkyl; and R29 is R9b
or R9c; and R9b, R9c, and all other groups are as
defined in the Summary of the Invention for a Compound
of Formula I. [00136] In another embodiment, the
invention is directed to a Compound of Formula IV
where R1 is alkyl or heteroaryl; nl is 0 or 1; R5,
when R5 is present, is halo or alkyl; and R29 is R9b
and R9b is optionally substituted heterocycloalkyl,
dialkylaminoalkyloxy, heterocycloalkylalkyloxy,
-C(O)NR12R123, -S(O)2NR13R133, -C(O)R 14 , optionally
substituted heteroaryl, -NR23C(O)R233, or alkyl
substituted with one R1 1; where R1 1 is hydroxy,
optionally substituted heterocycloalkyl, optionally
substituted heteroaryl, or -NR15R15a (where R15 is
hydrogen, alkyl, haloalkyl, alkoxyalkyl, or
hydroxyalkyl and R15a is hydrogen, alkyl, haloalkyl,
carboxyalkyl, aminocarbonylalkyl, hydroxyalkyl,
alkoxyalkyl, cycloalkyl, or phenylmethyl); R12 is
hydrogen or alkyl and R12a is hydrogen, alkyl,
dialkylaminoalkyl, optionally substituted
heterocycloalkyl, optionally substituted
heterocycloalkylalkyl, or hydroxyalkyl; or R12 and
RI2a together with the nitrogen to which they are
attached form a heterocycloalkyl optionally
substituted with alkyl, hydroxyalkyl, cycloalkylalkyl,
optionally substituted heteroarylalkyl, or phenylalkyl
(where the phenyl ring is optionally substituted with
halo); R13 is hydrogen or alkyl and R13a is hydrogen,
alkyl, or dialkylaminoalkyl;R14 is optionally
substituted heterocycloalkylalkyl or optionally
substituted heteroarylalkyl; and R23 is hydrogen or
alkyl and R23a is aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, or heterocycloalkylalkyl. [00137]
In another embodiment, the invention is directed to a
Compound of Formula IV where R1 is alkyl or
heteroaryl; n l is 0 or 1; R5, when R5 is present, is
halo or alkyl; and R29 



is R9c and R9c is alkyl, halo, or alkoxy. [00138] In
another embodiment, the invention is directed to a
Compound of Formula IV where R1 is phenyl substituted
with one R6 selected from amino, alkylamino,
dialkylamino, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, heterocycloalkylalkyl optionally
substituted with alkyl or alkoxycarbonyl,
aminoalkylamino, alkylaminoalkylamino, and
dialkylaminoalkylamino; n l is 0 or 1; R5, when R5 is
present, is halo or alkyl; and R29 is R9b or R9c ; and
R9b, R9c, and all other groups are as defined in the
Summary of the Invention for a Compound of Formula I.
[00139] In another embodiment, the invention is
directed to a Compound of Formula IV where R1 is
phenyl substituted with one R6 selected from amino,
alkylamino, dialkylamino, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl,
heterocycloalkylalkyl optionally substituted with
alkyl or alkoxycarbonyl, aminoalkylamino,
alkylaminoalkylamino, and dialkylaminoalkylamino; nl
is 0 or 1; R5, when R5 is present, is halo or alkyl;
and R29 is R9b and R9b is optionally substituted
heterocycloalkyl, dialkylaminoalkyloxy,
heterocycloalkylalkyloxy, -C(O)NR12RI2a,
-S(O)2NR13R133, -C(O)R14 , optionally substituted
heteroaryl, -NR23C(O)R233, or alkyl substituted with
one R1' ; where R "' is hydroxy, optionally
substituted heterocycloalkyl, optionally substituted
heteroaryl, or -NR15R153 (where R15 is hydrogen,
alkyl, haloalkyl, alkoxyalkyl, or hydroxyalkyl and
R15a is hydrogen, alkyl, haloalkyl, carboxyalkyl,
aminocarbonylalkyl, hydroxyalkyl, alkoxyalkyl,
cycloalkyl, or phenylmethyl); R12 is hydrogen or alkyl
and R12a is hydrogen, alkyl, dialkylaminoalkyl,
optionally substituted heterocycloalkyl, optionally
substituted heterocycloalkylalkyl, or hydroxyalkyl; or
R12 and R12a together with the nitrogen to which they
are attached form a heterocycloalkyl optionally
substituted with alkyl, hydroxyalkyl, cycloalkylalkyl,
optionally substituted heteroarylalkyl, or phenylalkyl
(where the phenyl ring is optionally substituted with
halo); R13 is hydrogen or alkyl and R13a is hydrogen,
alkyl, or dialkylaminoalkyl;R14 is optionally
substituted heterocycloalkylalkyl or optionally
substituted heteroarylalkyl; and R23 is hydrogen or
alkyl and R23a is aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, or heterocycloalkylalkyl. [00140]
In another embodiment, the invention is directed to a
Compound of Formula IV where R1 is phenyl substituted
with one R6 seleced from amino, alkylamino,
dialkylamino, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, heterocycloalkylalkyl optionally
substituted with alkyl or alkoxycarbonyl,
aminoalkylamino, alkylaminoalkylamino, and
dialkylaminoalkylamino; nl is 0 or 1; R5, when R5 is
present, is halo or alkyl; and R29 is R9c and R9c is
alkyl, halo, or alkoxy. [00141] In another embodiment,
the invention is directed to a Compound of Formula IV
where R1 is phenyl optionally substituted with 1, 2,
or 3 R6 independently selected from alkyl, halo,
alkoxy, hydroxyalkyl, aminoalkyl, and alkoxycarbonyl;
nl is 0 or 1; R5, when R5 is present, is halo or
alkyl; and R29 is R9b where R9b is as defined in the
Summary of the Invention for a Compound of Formula I .
In another embodiment, the invention is directed to a
Compound of Formula IV where R1 is phenyl optionally
substituted with 1, 2, or 3 R6 independently selected
from alkyl, halo, alkoxy, hydroxyalkyl, aminoalkyl,
and alkoxycarbonyl; nl is 0 or 1; R5, when R5 is
present, is halo or alkyl; and R29 is R9b where R9b is
optionally substituted heterocycloalkyl,
dialkylaminoalkyloxy, heterocycloalkylalkyloxy,
-C(O)NR12R12a, -S(O)2NR13R133, -C(O)R14 , optionally
substituted heteroaryl, -NR23C(O)R233, or alkyl
substituted with one R1 1; where R1 1 is hydroxy,
optionally substituted heterocycloalkyl, optionally
substituted heteroaryl, or -NRl 5Rl5a (where R15 is
hydrogen, alkyl, haloalkyl, alkoxyalkyl, or
hydroxyalkyl and R15a is hydrogen, alkyl, haloalkyl,
carboxyalkyl, aminocarbonylalkyl, hydroxyalkyl,
alkoxyalkyl, cycloalkyl, or phenylmethyl); R12 is
hydrogen or alkyl and R12a is hydrogen, alkyl,
dialkylaminoalkyl, optionally substituted
heterocycloalkyl, optionally substituted
heterocycloalkylalkyl, or hydroxyalkyl; or R12 and
R12a together with the nitrogen to which they are
attached form a heterocycloalkyl optionally
substituted with alkyl, hydroxyalkyl, cycloalkylalkyl,
optionally substituted heteroarylalkyl, or phenylalkyl
(where the phenyl ring is optionally substituted with
halo); R13 is hydrogen or alkyl and R13a is hydrogen,
alkyl, or dialkylaminoalkyl; R14 is optionally
substituted heterocycloalkylalkyl or optionally
substituted heteroarylalkyl; andR23 is hydrogen or
alkyl and R23a is aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, or heterocycloalkylalkyl. [00142]
In another embodiment, the invention provides a
compound of formula V where R1 is alkyl, cycloalkyl,
phenyl, or heteroaryl where the cycloalkyl, phenyl,
and heteroaryl are optionally substituted with one or
two R6 as defined in the Summary of the Invention for
a Compound of Formula I; and R17 is phenyl,
phenylalkyl, phenylalkylamino, heterocycloalkyl
(optionally substituted with one or two groups
selected from alkyl and alkoxycarbonyl), or cycloalkyl
where each phenyl, either alone or as part of a group
in R17, is substituted with 1, 2, or 3 R9a where R9a
is as defined in the Summary of the Invention for a
Compound of Formula I. [00143] In another embodiment,
the invention provides a compound of formula V where
R1 is alkyl, unsubstituted cycloalkyl, unsubstituted
phenyl, or unsubstituted heteroaryl; and all other
groups are as defined in the Summary of the Invention
for a Compound of Formula I . [00144] In another
embodiment, the invention provides a compound of
Formula V where R1 is unsubstituted phenyl and R17 is
phenyl, phenylalkyl, phenylalkylamino,
heterocycloalkyl (optionally substituted with one
alkoxycarbonyl), or cycloalkyl where the phenyl,
either alone or as part of a group in R17, is
substituted with one or two halo. In another
embodiment, the invention provides a compound of
Formula V where R1 is unsubstituted phenyl and R17 is
phenyl, 2,6-dichloro-phenyl, phenylmethyl, 1-phenyl
ethyl, 2,6-dichloro-phenylniethyl,
3,4-dichlorophenylmethylamino, TV-(fer
-butoxycarbonyl)- piperidin-3-yl, or cyclohexyl.
[00145] In another embodiment, the invention provides
a compound of formula V, wherein R1 is phenyl and R17
is phenylalkyl where the phenyl is optionally
substituted with one or two halo.[00146] In another
embodiment, the invention provides a compound of
formula VI VI 



where R1 is alkyl, cycloalkyl, phenyl, or heteroaryl
where the cycloalkyl, phenyl, and heteroaryl are
optionally substituted with one or two R6 as defined
in the Summary of the Invention for a Compound of
Formula I; R18 is hydrogen, halo, or alkyl; and R18 is
phenyl substituted with 1, 2, or 3 R9a where R9a is as
defined in the Summary of the Invention for a Compound
of Formula I. [00147] In another embodiment, the
invention provides a compound of formula VI, wherein
R1 is unsubstituted phenyl, R18 is hydrogen or chloro;
and Rl8b is phenyl substituted with one or two R9a
where each R9a is independently alkyl or R9b, and R9b
is as defined in the Summary of the Invention for a
Compound of Formula I. [00148] In another embodiment,
the invention provides a compound of formula VII, VII
wherein R1 is alkyl, cycloalkyl, phenyl, or heteroaryl
where the cycloalkyl, phenyl, and heteroaryl are
optionally substituted with one or two R6 as defined
in the Summary of the Invention for a Compound of
Formula I; and R19 is phenyl substituted with 1, 2, or
3 R9a where R9a is as defined in the Summary of the
Invention for a Compound of Formula I . [00149] In
another embodiment, the invention provides a compound
of formula VII where R1 is unsubstituted phenyl and
R19 is phenyl substituted with one or two R9a where
each R9a is independently alkyl or R9b, where R9b is
as defined in the Summary of the Invention for a
Compound of Formula I . [00150] In another embodiment,
the invention provides a Compound of Formula VIII
VIIIwhere R1 is alkyl, cycloalkyl, phenyl, or
heteroaryl where the cycloalkyl, phenyl, and
heteroaryl are optionally substituted with one or two
R6 as defined in the Summary of the Invention for a
Compound of Formula I; R20 is hydrogen, alkyl,
alkylcarbonyl, alkylsulfonyl, or alkoxycarbonyl; R20a
is hydrogen or alkyl; and R20b is phenyl substituted
with 1, 2, or 3 R9a where R9a is as defined in the
Summary of the Invention for a Compound of Formula I .
[00151] In another embodiment, the invention provides
a Compound of Formula VIII where R1 is unsubstituted
phenyl; R20 is alkyl; R20a is hydrogen; and R2Ob is
phenyl substituted with one or two R9a where each R9a
is independently alkyl or R9b, where R9b is as defined
in the Summary of the Invention for a Compound of
Formula I. [00152] In another embodiment, the
invention provides a Compound of Formula IX IX where
R1 is alkyl, cycloalkyl, phenyl, or heteroaryl where
the cycloalkyl, phenyl, and heteroaryl are optionally
substituted with one or two R6 as defined in the
Summary of the Invention for a Compound of Formula I;
and R2 1 is phenyl substituted with 1, 2, or 3 R9a
where R9a is as defined in the Summary of the
Invention for a Compound of Formula I, or R2 1 is
heteroaryl substituted with 1, 2, or 3 R8a where R8a
is as defined in the Summary of the Invention for a
Compound of Formula I . [00153] In another embodiment,
the invention provides a Compound of Formula IX where
R1 is unsubstituted phenyl and R2 1 is heteroaryl
substituted with one or two R8a where each R8a is
alkyl. [00154] In another embodiment, the invention
provides a Compound of formula X X where R1 is alkyl,
cycloalkyl, phenyl, or heteroaryl where the
cycloalkyl, phenyl, and heteroaryl are optionally
substituted with one or two R6 as defined in the
Summary of the Invention for a Compound of Formula I;
and R22 is phenyl substituted with 1, 2, or 3 R9a or
R22 is heteroaryl substituted with 1, 2, or 3 R8a
where R9a and R8a are as defined in the Summary of the
Invention for a Compound of Formula I.[00155] In
another embodiment, the invention provides a compound
of formula X, wherein R1 is unsubstituted phenyl and
R22 is heteroaryl. [00156] In another embodiment, the
invention provides a method of treating cancer which
method comprises administering to a patient a
therapeutically effective amount of a Compound of any
of the above embodiments or a pharmaceutically
acceptable salt, hydrate, solvate or combination
thereof, or administering a pharmaceutical composition
comprising a therapeutically effective amount of a
Compound of any of the above embodiments and a
pharmaceutically acceptable carrier, excipient, or
diluent in combination with gemcitabine or an
alkylating agent, such as temozolomide. In another
embodiment, the Compound is selected from a Compound
of Formula I, Ia, Ib, Ic, Id, Ie, If, Ig, II, III, IV,
V, VI, VII, VIII, IX, and X. In yet another
embodiment, the Compound is selected from a Compound
of Formula Ia, Ib, Ic, Ie, III, and IV. In yet another
embodiment, the Compound is selected from a Compound
of Formula Ia, Ib, Ic, Ie, III, and IV and is
administered in combination with gemcitabine. In yet
another embodiment, the Compound is selected from a
Compound of Formula Ia, Ib, Ic, Ie, III, and IV and is
administered in combination with temozolomide. In yet
another embodiment, the Compound is selected from a
Compound in Table 1 and is administered in combination
with gemcitabine. In yet another embodiment, the
Compound is selected from a Compound in Table 1 and is
administered in combination with temozolomide.
Representative Compounds [00157] Representative
compounds of Formula I are depicted below. The
examples are merely illustrative and do not limit the
scope of the invention in any way. Compounds in Table
1 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) using ACD/Labs software v. 8.08. Structures in
Table 1 were generated using ISIS Draw.Table
1DATATRANSMISSION AND POWER CONTROL IN A MULTIHOP
RELAY COMMUNICATION SYSTEM [0001] The present
application claims priority to provisional U.S.
Application Serial No. 60/895,388, entitled "CHANNEL
INFORMATION MEASUREMENT AND REPORTING IN A WIRELESS
MULTIHOP RELAY SYSTEM," filed March 16, 2007, assigned
to the assignee hereof and incorporated herein by
reference in its entirety. BACKGROUND I . Field [0002]
The present disclosure relates generally to
communication, and more specifically to techniques for
transmitting data in a wireless communication system.
II. Background [0003] Wireless communication systems
are widely deployed to provide various communication
services such as voice, video, packet data, messaging,
broadcast, etc. 



These wireless systems may be multiple-access systems
capable of supporting multiple users by sharing the
available system resources. Examples of such
multiple-access systems include Code Division Multiple
Access (CDMA) systems, Time Division Multiple Access
(TDMA) systems, Frequency Division Multiple Access
(FDMA) systems, Orthogonal FDMA (OFDMA) systems, and
Single-Carrier FDMA (SCFDMA) systems. Wireless systems
have established themselves as a growing area in the
field of telecommunications. The current trends and
demands are to deliver multimedia services such as
voice, video, interactive games, etc., with guaranteed
Quality of Service (QoS). High data transmission
capability is desirable in order to support high
quality multimedia services. [0004] A wireless
communication system may support multihop relay in
order to improve coverage and/or performance. With
multihop relay, a base station may transmit data to a
subscriber station via one or more relay stations.
Each relay station may receive data from an upstream
station (e.g., the base station or another relay
station) and may retransmit the data to a downstream
station (e.g., the subscriber station or another relay
station). A transmission from one station to another
station isconsidered as a hop. It may be desirable for
each relay station to retransmit the data in an
efficient manner. SUMMARY [0005] Techniques for
transmitting data and performing power control in a
multihop relay communication system are described
herein. In one aspect, distributed scheduling and/or
centralized scheduling may be supported for data
transmission. In another aspect, distributed power
control and/or centralized power control may be
supported on the uplink. [0006] In one design of
distributed scheduling, a relay station may receive a
first pilot from a base station, estimate link quality
for the base station based on the first pilot,
generate first channel quality information (CQI) based
on the estimated link quality, and send the first CQI
to the base station. The relay station may also send a
second pilot to a subscriber station and receive
second CQI generated by the subscriber station based
on the second pilot. The relay station may receive
data sent by the base station based on the first CQI
and may resend the data to the subscriber station
based on the second CQI. [0007] In one design of
centralized scheduling, a relay station may receive a
first pilot from a base station, estimate link quality
for the base station based on the first pilot, and
generate first CQI based on the estimated link
quality. The relay station may send a second pilot to
a subscriber station and receive second CQI generated
by the subscriber station based on the second pilot.
The relay station may send the first CQI and the
second CQI to the base station. The relay station may
receive data sent by the base station based on the
first CQI. The relay station may also receive a
scheduling decision determined by the base station
based on the second CQI. The relay station may resend
the data to the subscriber station based on the
scheduling decision. [0008] In one design of
distributed power control, a relay station may receive
a first transmission (e.g., on a CQI channel) from a
subscriber station, estimate link quality for the
subscriber station based on the first transmission,
generate a first power adjustment based on the
estimated link quality, and send the first power
adjustment to the subscriber station. The relay
station may send a second transmission (e.g., on
another CQI channel) to a base station and receive a
second power adjustment generated by the base station
based on the second transmission. The relay station
may receive data sent by the subscriber station at
transmit power determined based on the first
poweradjustment. The relay station may resend the data
to the base station at transmit power determined based
on the second power adjustment. [0009] In one design
of centralized power control, a relay station may
receive a first transmission from a subscriber
station, estimate link quality for the subscriber
station based on the first transmission, and send the
estimated link quality for the subscriber station and
a second transmission to a base station. The relay
station may receive first and second power adjustments
from the base station. The first power adjustment may
be generated based on the estimated link quality for
the subscriber station, and the second power
adjustment may be generated based on the second
transmission from the relay station. The relay station
may send the first power adjustment to the subscriber
station. The relay station may receive data sent by
the subscriber station at transmit power determined
based on the first power adjustment. The relay station
may resend the data to the base station at transmit
power determined based on the second power adjustment.
[0010] Various aspects and features of the disclosure
are described in further detail below. BRIEF
DESCRIPTION OF THE DRAWINGS [0011] FIG. 1 shows a
wireless communication system supporting multihop
relay. [0012] FIG. 2 shows a frame structure without
multihop relay. [0013] FIG. 3 shows a frame structure
for multihop relay in a transparent mode. [0014] FIG.
4 shows a frame structure for multihop relay in a
non-transparent mode. [0015] FIG. 5 shows a frame
structure for three hops in the non-transparent mode.
[0016] FIG. 6 shows a scheme for distributed
scheduling in 2-hop relay. [0017] FIG. 7 shows a
scheme for centralized scheduling in 2-hop relay.
[0018] FIG. 8 shows a process for supporting
distributed scheduling. [0019] FIG. 9 shows an
apparatus supporting distributed scheduling. [0020]
FIG. 10 shows a process for supporting centralized
scheduling. [0021] FIG. 11 shows an apparatus
supporting centralized scheduling. [0022] FIG. 12
shows a scheme for distributed power control in 2-hop
relay. [0023] FIG. 13 shows a scheme for centralized
power control in 2-hop relay. [0024] FIG. 14 shows a
process for supporting distributed power control.
[0025] FIG. 15 shows an apparatus supporting
distributed power control. [0026] FIG. 16 shows a
process for supporting centralized power
control.[0027] FIG. 17 shows an apparatus supporting
centralized power control. [0028] FIG. 18 shows a
block diagram of a base station, a relay station, and
a subscriber station. DETAILED DESCRIPTION [0029] The
techniques described herein may be used for various
wireless communication systems such as CDMA, TDMA,
FDMA, OFDMA and SC-FDMA 



systems. The terms "system" and "network" are often
used interchangeably. A CDMA system may implement a
radio technology such as cdma2000, Universal
Terrestrial Radio Access (UTRA), etc. An OFDMA system
may implement a radio technology such as Ultra Mobile
Broadband (UMB), Evolved UTRA (E-UTRA), IEEE 802.1 1
(which is also referred to as Wi-Fi), IEEE 802.16
(which is also referred to as WiMAX), IEEE 802.20,
Flash-OFDM(r), etc. These various radio technologies
and standards are known in the art. The terms "radio
technology", "radio access technology", and "air
interface" are often used interchangeably. [0030] For
clarity, certain aspects of the techniques are
described below for WiMAX, which is covered in IEEE
802.16, entitled "Part 16: Air Interface for Fixed and
Mobile Broadband Wireless Access Systems," dated
October 1, 2004, in IEEE 802. 16e, entitled "Part 16:
Air Interface for Fixed and Mobile Broadband Wireless
Access Systems Amendment 2 : Physical and Medium
Access Control Layers for Combined Fixed and Mobile
Operation in Licensed Bands," dated February 28, 2006,
and in IEEE 802. 16j, entitled "Part 16: Air Interface
for Fixed and Mobile Broadband Wireless Access Systems
Multihop Relay Specification," dated December 24,
2007. These documents are publicly available. The
techniques may also be used for IEEE 802.16m, which is
a new air interface being developed for WiMAX. IEEE
802. 16j covers multihop relay and is intended to
enhance performance of IEEE 802.16 standards by
introducing relay stations. Some objectives of IEEE
802. 16j include extending coverage area, enhancing
throughput and system capacity, saving battery life of
subscriber stations, and minimizing complexity of
relay stations. [0031] FIG. 1 shows a wireless
communication system 100 that supports multihop relay.
For simplicity, FIG. 1 shows only one base stations
(BS) 110, three relay stations (RS) 120, 122 and 124,
and two subscriber stations (SS) 130 and 132. In
general, a system may include any number of base
stations and any number of relay stations thatsupport
communication for any number of subscriber stations. A
base station is a station that supports communication
for subscriber stations. A base station may perform
functions such as connectivity, management, and
control of relay stations and subscriber stations. A
base station may also be referred to as a Node B, an
evolved Node B, an access point, etc. A relay station
is a station that provides connectivity to other relay
stations and/or subscriber stations. A relay station
may also provide management and control of subordinate
relay stations and/or subscriber stations. The air
interface between a relay station and a subscriber
station may be identical to the air interface between
a base station and a subscriber station. A base
station may be coupled to a core network via a
backhaul (not shown in FIG. 1) in order to support
various services. A relay station may or may not be
directly coupled to the backhaul and may have limited
functionality to support multihop communication via
that relay station. [0032] Subscriber stations may be
dispersed throughout the system, and each subscriber
station may be stationary or mobile. A subscriber
station may also be referred to as a mobile station, a
terminal, an access terminal, a user equipment, a
subscriber unit, a station, etc. A subscriber station
may be a cellular phone, a personal digital assistant
(PDA), a wireless device, a wireless modem, a handheld
device, a laptop computer, a cordless phone, etc. A
subscriber station may communicate with a base station
and/or a relay station via the downlink (DL) and
uplink (UL). The downlink (or forward link) refers to
the communication link from the base station or the
relay station to the subscriber station. The uplink
(or reverse link) refers to the communication link
from the subscriber station to the base station or the
relay station. [0033] In the example shown in FIG. 1,
base station 110 may communicate with subscriber
station 130 via relay station 120. On the downlink,
base station 110 may transmit data for subscriber
station 130 to relay station 120, which may retransmit
the data to subscriber station 130. On the uplink,
subscriber station 130 may transmit data to relay
station 120, which may retransmit the data to base
station 110. Base station 110 and subscriber station
130 may also be able to communicate directly with one
another. [0034] Base station 110 may also communicate
with subscriber station 132 via relay stations 122 and
124. On the downlink, base station 110 may transmit
data for subscriber station 132 to relay station 122,
which may retransmit the data to relay station 124,
which may further retransmit the data to subscriber
station 132. On the uplink, subscriber station 132 may
transmit data to relay station 124, which may
retransmit the data to relay station 122, which may
further retransmit the data to basestation 110. Base
station 110 may not be able to communicate directly
with subscriber station 132 and may rely on one or
more relay stations for communication with subscriber
station 132. [0035] FIG. 1 shows an example of 2-hop
communication between base station 110 and subscriber
station 130. FIG. 1 also shows an example of 3-hop
communication between base station 110 and subscriber
station 132. In general, a base station and a
subscriber station may communicate via any number of
hops. In the following description, from the
perspective of a given station, an upstream station is
a station in an upstream path to a base station, and a
downstream station is a station in a downstream path
to a subscriber station. [0036] FIG. 2 shows an
example frame structure 200 without multihop relay for
a time division duplex (TDD) mode in IEEE 802.16. The
transmission timeline may be partitioned into units of
frames. Each frame may span a predetermined time
duration, e.g., 5 milliseconds (ms), and may be
partitioned into a downlink subframe and an uplink
subframe. The downlink and uplink subframes may be
separated by a transmit transmission gap (TTG) and a
receive transmission gap (RTG). [0037] A number of
physical subchannels may be defined. Each physical
subchannel may include a set of subcarriers that may
be contiguous or distributed across the system
bandwidth. A number of logical subchannels may also be
defined and may be mapped to the physical subchannels
based on a known mapping. The logical subchannels may
simplify the allocation of resources. [0038] As shown
in FIG. 2, a downlink subframe may include a preamble,
a frame control header (FCH), a downlink map (DL-MAP),
an uplink map (UL-MAP), and downlink (DL) bursts. The
preamble may carry a known transmission that may be
used by subscriber stations for frame detection and
synchronization. The FCH may carry parameters used to
receive the DL-MAP, the UL-MAP, and the downlink
bursts. The DL-MAP may carry a DL-MAP message, which
may include information elements 



(IEs) for various types of control information (e.g.,
resource allocation) for downlink access. The UL-MAP
may carry a UL-MAP message, which may include IEs for
various types of control information for uplink
access. The downlink bursts may carry data for the
subscriber stations being served. An uplink subframe
may include uplink bursts, which may carry data from
the subscriber stations scheduled for uplink
transmission.[0039] In general, the downlink and
uplink subframes may cover any fraction of a frame. In
the example shown in FIG. 2, a frame includes 43
orthogonal frequency division multiplexing (OFDM)
symbols, the downlink subframe includes 27 OFDM
symbols, and the uplink subframe includes 16 OFDM
symbols. The frame, downlink subframe, and uplink
subframe may also have other durations. [0040] As
shown in FIG. 1, a base station may transmit data to a
subscriber station via one or more relay stations. The
system may support a transparent mode and a
nontransparent mode for multihop relay. Table 1 lists
some characteristics of the transparent mode and the
non-transparent mode, which are described in detail in
the aforementioned IEEE 802. 16j document. Table 1
[0041] FIG. 3 shows a frame structure for multihop
relay in the transparent mode. The top half of FIG. 3
shows a frame 310 for a base station, and the bottom
half of FIG. 3 shows a frame 350 for a relay station.
[0042] Frame 310 includes a downlink subframe 320 and
an uplink subframe 330. Downlink subframe 320 may be
partitioned into a downlink access zone 322 and an
optional transparent zone 324. Each zone may include
any number of OFDM symbols. The base station may
transmit a preamble, an FCH, a DL-MAP, a UL-MAP, a
relay MAP (R-MAP), and downlink bursts to the relay
station and/or subscriber stations indownlink access
zone 322. The R-MAP may carry an R-MAP message that
may convey the detailed allocation for the relay
station in optional transparent zone 324. The base
station may or may not transmit during zone 324.
Uplink subframe 330 may be partitioned into an uplink
access zone 332 and an uplink relay zone 334. Uplink
access zone 332 may include uplink bursts sent by
subscriber stations to the base station and/or the
relay station. Uplink relay zone 334 may include
uplink bursts sent by the relay station to the base
station. [0043] Frame 350 includes a downlink subframe
360 and an uplink subframe 370. Downlink subframe 360
may be partitioned into a downlink access zone 362 and
an optional transparent zone 364, which may be
time-aligned with zones 322 and 324 of frame 310.
Zones 362 and 364 are separated by a relay receive
transition gap (R-RTG). The relay station may receive
the preamble, FCH, DL-MAP, UL-MAP, R-MAP, and downlink
bursts from the base station in downlink access zone
362. The relay station may retransmit some or all of
the data received from the base station in optional
transparent zone 364 as indicated by the R-MAP
message. Uplink subframe 370 may be partitioned into
an uplink access zone 372 and an uplink relay zone
374, which may be time-aligned with zones 332 and 334
of frame 310. Uplink access zone 372 may include
uplink bursts sent by subscriber stations to the base
station and/or the relay station. Uplink relay zone
374 may include uplink bursts sent by the relay
station to the base station. [0044] In the transparent
mode, the base station may send a DL-MAP message that
conveys the downlink burst assigned to each subscriber
station being served. A subscriber station may receive
the preamble, FCH, and DL-MAP message from the base
station and may determine its assigned downlink burst
based on the DL-MAP message. The subscriber station
may then process the assigned downlink burst, which
may be transmitted by either the base station or the
relay station. The relay station may receive data from
the base station and retransmit the data as indicated
by the base station. [0045] FIG. 4 shows a frame
structure for multihop relay in the non-transparent
mode. The top half of FIG. 4 shows a frame 410 for a
base station, and the bottom half of FIG. 4 shows a
frame 450 for a relay station. [0046] Frame 410
includes a downlink subframe 420 and an uplink
subframe 430. Downlink subframe 420 may be partitioned
into a downlink access zone 422 and a downlink relay
zone 424. The base station may transmit a preamble, an
FCH, a DLMAP, a UL-MAP, and downlink bursts in
downlink access zone 422 to subscriberstations. The
base station may transmit a relay FCH (R-FCH), an
R-MAP, and downlink bursts in downlink relay zone 424
to the relay station. Uplink subframe 430 may be
partitioned into an uplink access zone 432 and an
uplink relay zone 434. Uplink access zone 432 may
include uplink bursts sent by subscriber stations to
the base station and/or the relay station. Uplink
relay zone 434 may include uplink bursts sent by the
relay station to the base station. [0047] Frame 450
includes a downlink subframe 460 and an uplink
subframe 470. Downlink subframe 460 may be partitioned
into a downlink access zone 462 and a downlink relay
zone 464, which may be time-aligned with zones 422 and
424 of frame 410. The relay station may receive the
R-FCH, R-MAP, and downlink bursts from the base
station in downlink relay zone 464. The relay station
may transmit a preamble, an FCH, a DL-MAP, a UL-MAP,
and downlink bursts for some or all of the data
received from the base station in downlink access zone
462 of the next frame. There is a delay of one frame
for the data retransmitted by the relay station.
Uplink subframe 470 may be partitioned into an uplink
access zone 472 and an uplink relay zone 474, which
may be time-aligned with zones 432 and 434 of frame
410. Uplink access zone 472 may include uplink bursts
sent by subscriber stations to the base station and/or
the relay station. Uplink relay zone 474 may include
uplink bursts sent by the relay station to the base
station. [0048] In the non-transparent mode, the base
station may send an R-MAP message that may convey the
downlink bursts for each relay station in downlink
relay zone 424. A relay station may receive the data
from the base station as indicated by the R-MAP
message. The relay station may transmit a preamble, an
FCH, a DL-MAP, a UL-MAP, and downlink bursts
containing the data received from the base station in
downlink access zone 462 to subscriber stations. The
DL-MAP message may convey the downlink burst assigned
by the relay station to each subscriber station. Each
subscriber station may receive the preamble, FCH,
DL-MAP message, and data from the relay station and
may not need to receive anything from the base
station. [0049] FIG. 5 shows a frame structure for
three hops in the non-transparent mode. 



The top of FIG. 5 shows a frame 510 for a base
station, the middle of FIG. 5 shows a frame 530 for a
first relay station (RSl), and the bottom of FIG. 5
shows a frame 550 for a second relay station (RS2).
[0050] For frame 510, the downlink subframe may be
partitioned into a downlink access zone 512 and a
downlink relay zone 516. The uplink subframe may
bepartitioned into an uplink access zone 522 and an
uplink relay zone 526. The base station may transmit
to subscriber stations in downlink access zone 512,
transmit to the first relay station in downlink relay
zone 516, receive from subscriber stations in uplink
access zone 522, and receive from the first relay
station in uplink relay zone 526. [0051] For frame
530, the downlink subframe may be partitioned into a
downlink access zone 532 and downlink relay zones 534
and 536. The uplink subframe may be partitioned into
an uplink access zone 542 and uplink relay zones 544
and 546. The first relay station may receive from the
base station in downlink relay zone 536, transmit to
subscriber stations in downlink access zone 532, and
transmit to the second relay station in downlink relay
zone 534. The first relay station may receive from
subscriber stations in uplink access zone 542, receive
from the second relay station in uplink relay zone
544, and transmit to the base station in uplink relay
zone 546. [0052] For frame 550, the downlink subframe
may be partitioned into a downlink access zone 552 and
downlink relay zones 554 and 556. The uplink subframe
may be partitioned into an uplink access zone 562 and
uplink relay zones 564 and 566. The second relay
station may receive from the first relay station in
downlink relay zone 554 and transmit to subscriber
stations in downlink access zone 552 and downlink
relay zone 556. The second relay station may receive
from subscriber stations in uplink access zone 562 and
uplink relay zone 566 and transmit to the first relay
station in uplink relay zone 564. Relay zones 556 and
566 may also be omitted. [0053] FIGS. 3 and 4 show two
frame structures that support two hops via one relay
station. FIG. 5 shows a frame structure that supports
three hops via two relay stations. For the frame
structures in FIGS. 4 and 5, there is a delay of one
frame for the data retransmitted by each relay
station. Other frame structures may also be used for
multihop relay. In general, a frame may include any
number of zones for base stationsubscriber station
(BS-SS) communication, relay station-relay station
(RS-RS) communication, and relay station-subscriber
station (RS-SS) communication. [0054] In an aspect,
the system may support distributed scheduling and/or
centralized scheduling for data transmission on the
downlink with multihop relay. In one design, both
distributed and centralized scheduling may be used for
the nontransparent mode, and only centralized
scheduling is used for the transparent mode. Table 2
lists some characteristics of distributed and
centralized scheduling.Table 2 [0055] FIG. 6 shows a
scheme for transmitting data with distributed
scheduling for 2-hop relay. The first hop is from base
station 110 to relay station 120, and the second hop
is from relay station 120 to subscriber station 130.
[0056] For the first hop, base station 110 may
transmit pilot to relay station 120. Relay station 120
may estimate the quality of the BS-RS link based on
the pilot from base station 110, generate CQI
indicative of the BS-RS link quality (which is denoted
as CQI #1), and send CQI # 1 to base station 110. CQI
may be provided in the form of a
carrier-to-interference-and-noise ratio (CINR) report
or some other format. Base station 110 may schedule
BS-RS transmission for relay station 120 based on CQI
#1. For example, base station 110 may allocate radio
resources to relay station 120 and/or select a
modulation and coding scheme for the BS-RS
transmission based on CQI #1. Base station 110 may
send data for subscriber station 130 to relay station
120 as scheduled based on CQI #1. [0057] For the
second hop, relay station 120 may transmit pilot to
subscriber station 130. Subscriber station 130 may
estimate the quality of the RS-SS link based on the
pilot from relay station 120, generate CQI indicative
of the RS-SS link quality (which is denoted as CQI
#2), and send CQI #2 to relay station 120. Relay
station 120 may schedule RS-SS transmission for
subscriber station 130 based on CQI #2 and may resend
the data received from base station 110 to subscriber
station 130 as scheduled based on CQI #2. [0058] Relay
station 120 may periodically send CQI # 1 on a CQI
channel (CQICH) to base station 110, and subscriber
station 130 may periodically send CQI #2 on
anotherCQICH to relay station 120. Base station 110
may allocate the CQICH for relay station 120, and
relay station 120 may allocate the CQICH for
subscriber station 130. The CQICH allocation for each
link may be provided via (i) a FAST-FEEDBACK
Allocation IE that indicates a region used for CQI,
which may be partitioned into slots, and (ii) a CQICH
Allocation IE that indicates which slot is allocated
to each station as well as how often and/or when each
station should send CQI. [0059] FIG. 7 shows a scheme
for transmitting data with centralized scheduling for
2-hop relay. Base station 110 may transmit pilot to
relay station 120, and relay station 120 may transmit
pilot to subscriber station 130. Relay station 120 may
estimate the quality of the BS-RS link based on the
pilot from base station 110 and generate CQI # 1
indicative of the BS-RS link quality. Similarly,
subscriber station 130 may estimate the quality of the
RS-SS link based on the pilot from relay station 120,
generate CQI #2 indicative of the RS-SS link quality,
and send CQI #2 to relay station 120. Relay station
120 may send CQI # 1 generated by the relay station as
well as CQI #2 received from subscriber station 130 to
base station 110. [0060] Base station 110 may schedule
BS-RS transmission for relay station 120 based on CQI
# 1 and may also schedule RS-SS transmission for
subscriber station 130 based on CQI #2. Base station
110 may send data for subscriber station 130 to relay
station 120 as scheduled based on CQI #1. Base station
110 may also send a scheduling decision for the RS-SS
transmission to relay station 120. Relay station 120
may receive the data and scheduling decision from base
station 110 and may resend the data to subscriber
station 130 as indicated by the scheduling decision.
[0061] FIGS. 6 and 7 show distributed and centralized
scheduling, respectively, for 2-hop relay. Distributed
and centralized scheduling for more than two hops may
be performed in similar manner. [0062] For N-hop
distributed scheduling, where N may be any integer
value, a relay station may receive pilot from the next
upstream station, which may be a base station or
another relay station. The relay station may generate
CQI for the next upstream station 



based on the received pilot and may send the CQI to
this upstream station. The relay station may receive
data sent by the next upstream station based on the
CQI sent by the relay station. The relay station may
also send pilot to the next downstream station, which
may be a subscriber station or another relay station.
The relay station may receive CQI generated by the
next downstream station based on the pilot from the
relaystation. The relay station may resend the data
received from the next upstream station to the next
downstream station based on the CQI received from this
downstream station. [0063] For N-hop centralized
scheduling, a relay station may receive CQI from each
downstream station. The relay station may also
generate CQI for the next upstream station. The relay
station may send the CQI generated for the next
upstream station as well as CQIs from all downstream
stations to the next upstream station. The relay
station may receive data sent by the next upstream
station based on the CQI generated by the relay
station. The relay station may also receive (i) a
scheduling decision for the relay station, which may
be generated by a base station based on the CQI from
the next downstream station, and (ii) scheduling
decisions for other downstream relay stations, if any,
which may be generated by the base station based on
the CQIs from their downstream stations. The relay
station may resend the data to the next downstream
station based on the scheduling decision for the relay
station. The relay station may also send the
scheduling decisions for other downstream relay
stations, if any, to the next downstream station.
[0064] FIG. 8 shows a design of a process 800
performed by a relay station for distributed
scheduling in multihop relay, which may correspond to
FIG. 6. The relay station may receive a first
transmission from a first station, which may be a base
station or another relay station (block 812). The
first transmission may comprise pilot, control
information, etc. The relay station may estimate link
quality for the first station based on the first
transmission (block 814), generate first CQI based on
the estimated link quality for the first station
(block 816), and send the first CQI to the first
station (block 818). The relay station may also send a
second transmission to a second station, which may be
a subscriber station or another relay station (block
820). The second transmission may comprise pilot,
control information, etc. The relay station may
receive second CQI generated by the second station
based on the second transmission (block 822). The
relay station may receive data sent by the first
station based on the first CQI (block 824) and may
resend the data to the second station based on the
second CQI (block 826). [0065] The first station may
schedule data transmission from the first station to
the relay station based on the first CQI. The relay
station may schedule data transmission from the relay
station to the second station based on the second CQI.
The scheduling by each station may include assigning
radio resources for data transmission, selecting a
modulation and coding scheme for the data
transmission, etc.[0066] FIG. 9 shows a design of an
apparatus 900 for supporting distributed scheduling in
multihop relay. Apparatus 900 includes a module 912 to
receive a first transmission (e.g., pilot) from a
first station, a module 914 to estimate link quality
for the first station based on the first transmission,
a module 916 to generate first CQI based on the
estimated link quality for the first station, a module
918 to send the first CQI to the first station, a
module 920 to send a second transmission (e.g., pilot)
to a second station, a module 922 to receive second
CQI generated by the second station based on the
second transmission, a module 924 to receive data sent
by the first station based on the first CQI, and a
module 926 to resend the data to the second station
based on the second CQI. [0067] FIG. 10 shows a design
of a process 1000 performed by a relay station for
centralized scheduling in multihop relay, which may
correspond to FIG. 7. The relay station may receive a
first transmission from a first station, which may be
a base station or another relay station (block 1012).
The first transmission may comprise pilot, control
information, etc. The relay station may estimate link
quality for the first station based on the first
transmission (block 1014), and generate first CQI
based on the estimated link quality for the first
station (block 1016). The relay station may send a
second transmission to a second station, which may be
a subscriber station or another relay station (block
1018). The second transmission may comprise pilot,
control information, etc. The relay station may
receive second CQI generated by the second station
based on the second transmission (block 1020). [0068]
The relay station may send the first CQI and the
second CQI to the first station (block 1022). The
relay station may send the second CQI on the CQICH
with the first CQI, on another feedback channel, in a
Medium Access Control (MAC) management message, or via
some other means to the first station. The relay
station may receive data sent by the first station
based on the first CQI (block 1024). The relay station
may also receive a scheduling decision determined by a
base station based on the second CQI (block 1026). The
scheduling decision may comprise radio resources
(e.g., subchannels) assigned to the second station, a
modulation and coding scheme selected for the second
station, etc. The relay station may resend the data to
the second station based on the scheduling decision
(block 1028). [0069] FIG. 11 shows a design of an
apparatus 1100 for supporting centralized scheduling
in multihop relay. Apparatus 1100 includes a module
1112 to receive a first transmission (e.g., pilot)
from a first station, a module 1114 to estimate link
quality forthe first station based on the first
transmission, a module 1116 to generate first CQI
based on the estimated link quality for the first
station, a module 1118 to send a second transmission
(e.g., pilot) to a second station, a module 1120 to
receive second CQI generated by the second station
based on the second transmission, a module 1122 to
send the first CQI and the second CQI to the first
station, a module 1124 to receive data sent by the
first station based on the first CQI, a module 1126 to
receive a scheduling decision determined a the base
station based on the second CQI, and a module 1128 to
resend the data to the second station based on the
scheduling decision. [0070] The modules in FIGS. 9 and
11 may comprise processors, electronics devices,
hardware devices, electronics components, logical
circuits, memories, etc., or any combination thereof.
[0071] FIGS. 8 through 11 show processes and
apparatuses for a relay station for distributed and
centralized scheduling in multihop relay. Processes
and apparatuses for a base station and processes and
apparatuses for a subscriber station may be
implemented in an analogous manner based on FIGS. 6
and 7 and the description above. 



[0072] In another aspect, the system may support
distributed power control and/or centralized power
control for uplink transmission with multihop relay.
Table 3 lists some characteristics of distributed and
centralized power control. Table 3[0073] In general,
the quality of a given link may be estimated based on
any transmission received via that link. Since a relay
station and a subscriber station may each transmit the
CQICH periodically, an upstream station may use the
CQICH to estimate the link quality for the
transmitting station. The following description
assumes the use of the CQICH to estimate link quality.
[0074] A station (e.g., a subscriber station or a
relay station) may transmit data and/or control
information (e.g., CQI) to an upstream station. The
transmit power for data and the transmit power for
control information may have a predetermined
relationship, e.g., a fixed offset. The station may
adjust its transmit power for both data and control
information based on power adjustments received from
the upstream station. For example, the transmit power
may be (i) adjusted by an amount indicated by a power
adjustment, (ii) either increased or decreased by a
predetermined amount as indicated by the power
adjustment, or (iii) adjusted in some other manner
based on the power adjustment. A power adjustment may
also be referred to as a power adjust, a power control
(PC) command, a transmit power control (TPC) command,
etc. [0075] FIG. 12 shows a scheme for distributed
power control for 2-hop relay. The first hop is from
subscriber station 130 to relay station 120, and the
second hop is from relay station 120 to base station
110. [0076] For the first hop, subscriber station 130
may transmit a first CQICH (which is denoted as CQICH
#1) to relay station 120. Relay station 120 may
estimate the RSSS link quality based on CQICH #1,
generate a first power adjustment (which is denoted as
power adjustment #1) based on the estimated RS-SS link
quality, and send power adjustment # 1 to subscriber
station 130. Subscriber station 130 may send data to
relay station 120 at transmit power determined based
on power adjustment # 1. [0077] For the second hop,
relay station 120 may transmit a second CQICH (which
is denoted as CQICH #2) to base station 110. Base
station 110 may estimate the BS-RS link quality based
on CQICH #2, generate a second power adjustment (which
is denoted as power adjustment #2) based on the
estimated BS-RS link quality, and send power
adjustment #2 to relay station 120. Relay station 120
may resend the data received from subscriber station
130 to base station 110 at transmit power determined
based on power adjustment #2. [0078] FIG. 13 shows a
scheme for centralized power control for 2-hop relay.
Subscriber station 130 may transmit CQICH # 1 to relay
station 120, and relay station 120 may estimate the
RS-SS link quality based on CQICH #1. Relay station
120 maysend CQICH #2 and the estimated RS-SS link
quality to base station 110. Base station 110 may
generate power adjustment # 1 based on the estimated
RS-SS link quality. Base station 110 may also estimate
the BS-RS link quality based on CQICH #2 and generate
power adjustment #2 based on the estimated BS-RS link
quality. Base station 110 may send power adjustments #
1 and #2 to relay station 120, which may forward power
adjustment # 1 to subscriber station 130. Subscriber
station 130 may send data to relay station 120 at
transmit power determined based on power adjustment
#1. Relay station 120 may resend the data to base
station 110 at transmit power determined based on
power adjustment #2. [0079] FIGS. 12 and 13 show
distributed and centralized power control,
respectively, for 2-hop relay. Distributed and
centralized power control for more than two hops may
be performed in similar manner. [0080] For N-hop
distributed power control, a relay station may receive
a transmission from the next downstream station, which
may be a subscriber station or another relay station.
The relay station may estimate the link quality for
the next downstream station based on the received
transmission, generate a power adjustment based on the
estimated link quality, and send the power adjustment
to the next downstream station. The relay station may
receive data sent by the next downstream station at
transmit power determined based on the power
adjustment from the relay station. The relay station
may also send a transmission to the next upstream
station, which may be a base station or another relay
station. The relay station may receive a power
adjustment generated by the next upstream station
based on link quality for the relay station, which may
be estimated based on the transmission from the relay
station. The relay station may resend the data
received from the next downstream station to the next
upstream station at transmit power determined based on
the power adjustment from the next upstream station.
[0081] For N-hop centralized power control, a relay
station may receive a transmission from the next
downstream station as well as estimated link qualities
for all further downstream stations, if any. The relay
station may estimate the link quality for the next
downstream station based on the transmission from this
downstream station. The relay station may send a
transmission as well as estimated link qualities for
all downstream stations to the next upstream station.
The relay station may receive a power adjustment
determined by a base station based on link quality for
the relay station, which may be estimated based on the
transmission from the relay station. Therelay station
may also receive power adjustments for all downstream
stations, which may be generated by the base station
based on the estimated link qualities for these
downstream stations. The relay station may forward
these power adjustments to the next downstream
station. The relay station may receive data sent by
the next downstream station at transmit power
determined based on the power adjustment for this
downstream station. The relay station may resend the
data to the next upstream station at transmit power
determined based on the power adjustment for the relay
station. [0082] FIG. 14 shows a design of a process
1400 performed by a relay station for distributed
power control in multihop relay, which may correspond
to FIG. 12. The relay station may receive a first
transmission from a first station, which may be a
subscriber station or another relay station (block
1412). The first transmission may comprise CQI sent on
a CQICH, pilot, etc. The relay station may estimate
link quality for the first station based on the first
transmission (block 1414), generate a first power
adjustment based on the estimated link quality for the
first station (block 1416), and send the first power
adjustment to the first station (block 1418). 



[0083] The relay station may send a second
transmission to a second station, which may be a base
station or another relay station (block 1420). The
second transmission may comprise CQI sent on a CQICH,
pilot, etc. The relay station may receive a second
power adjustment generated by the second station based
on the second transmission (block 1422). The relay
station may receive data sent by the first station at
transmit power determined based on the first power
adjustment (block 1424). The relay station may resend
the data to the second station at transmit power
determined based on the second power adjustment (block
1426). [0084] FIG. 15 shows a design of an apparatus
1500 for supporting distributed power control in
multihop relay. Apparatus 1500 includes a module 1512
to receive a first transmission from a first station,
a module 1514 to estimate link quality for the first
station based on the first transmission, a module 1516
to generate a first power adjustment based on the
estimated link quality for the first station, a module
1518 to send the first power adjustment to the first
station, a module 1520 to send a second transmission
to a second station, a module 1522 to receive a second
power adjustment generated by the second station based
on the second transmission, a module 1524 to receive
data sent by the first station at transmit power
determined based on the firstpower adjustment, and a
module 1526 to resend the data to the second station
at transmit power determined based on the second power
adjustment. [0085] FIG. 16 shows a design of a process
1600 performed by a relay station for centralized
power control in multihop relay, which may correspond
to FIG. 13. The relay station may receive a first
transmission from a first station, which may be a
subscriber station or another relay station (block
1612). The first transmission may comprise CQI sent on
a CQICH, pilot, etc. The relay station may estimate
link quality for the first station based on the first
transmission (block 1614). The relay station may send
the estimated link quality for the first station and a
second transmission to a second station, which may be
a base station or another relay station (block 1616).
The second transmission may comprise CQI sent on a
CQICH, pilot, etc. The relay station may send the
estimated link quality for the first station on the
CQICH, on a feedback channel, in a MAC management
message, or via some other means to the second
station. [0086] The relay station may receive first
and second power adjustments from the second station,
with the first power adjustment being generated based
on the estimated link quality for the first station,
and the second power adjustment being generated based
on the second transmission (block 1618). The relay
station may send the first power adjustment to the
first station (block 1620). The relay station may
receive data sent by the first station at transmit
power determined based on the first power adjustment
(block 1622). The relay station may resend the data to
the second station at transmit power determined based
on the second power adjustment (block 1624). [0087]
FIG. 17 shows a design of an apparatus 1700 for
supporting centralized power control in multihop
relay. Apparatus 1700 includes a module 1712 to
receive a first transmission from a first station, a
module 1714 to estimate link quality for the first
station based on the first transmission, a module 1716
to send the estimated link quality for the first
station and a second transmission to a second station,
a module 1718 to receive first and second power
adjustments from the second station, a module 1720 to
send the first power adjustment to the first station,
a module 1722 to receive data sent by the first
station at transmit power determined based on the
first power adjustment, and a module 1724 to resend
the data to the second station at transmit power
determined based on the second power adjustment.[0088]
The modules in FIGS. 15 and 17 may comprise
processors, electronics devices, hardware devices,
electronics components, logical circuits, memories,
etc., or any combination thereof. [0089] FIGS. 14
through 17 show processes and apparatuses for a relay
station for distributed and centralized power control
in multihop relay. Processes and apparatuses for a
base station and processes and apparatuses for a
subscriber station may be implemented in an analogous
manner based on FIGS. 12 and 13 and the description
above. [0090] FIG. 18 shows a block diagram of a
design of base station 110, relay station 120, and
subscriber station 130 in FIG. 1. At base station 110,
a transmit processor 1810 receives data for subscriber
station 130 and other subscriber stations, processes
(e.g., encodes, interleaves, and modulates) the data,
and generates data symbols. Transmit processor 1810
also processes overhead information (e.g., MAP
messages, power adjustments, scheduling decisions,
etc.) to obtain overhead symbols and processes pilot
to obtain pilot symbols. Transmit processor 1810
further processes the data, overhead, and pilot
symbols (e.g., for OFDM) and generates output chips. A
transmitter (TMTR) 1812 conditions (e.g., converts to
analog, amplifies, filters, and frequency upconverts)
the output chips and generates a downlink signal,
which is transmitted via an antenna 1814. [0091] At
relay station 120, an antenna 1834 receives the
downlink signal from base station 110 and provides a
received signal to a receiver (RCVR) 1836. Receiver
1836 conditions (e.g., filters, amplifies, frequency
downconverts, and digitizes) the received signal and
provides samples. A receive processor 1838 processes
the samples (e.g., for OFDM) to obtain received
symbols, processes received pilot symbols to obtain a
channel estimate, and performs detection on received
data and overhead symbols with the channel estimate to
obtain detected symbols. Receive processor 1838
further processes (e.g., demodulates, deinterleaves,
and decodes) the detected symbols to recover the data
and overhead information sent by base station 110. A
transmit processor 1830 processes the data received
from base station 110, overhead information, and pilot
to generate data, overhead, and pilot symbols,
respectively. Transmit processor 1830 further
processes these symbols (e.g., for OFDM) to generate
output chips. A transmitter 1832 conditions the output
chips and generates a downlink relay signal, which is
transmitted via antenna 1834.[0092] At subscriber
station 130, the downlink relay signal from relay
station 120 is received by an antenna 1850,
conditioned by a receiver 1852, and processed by a
receive processor 1854 to recover the data resent by
relay station 120. The downlink signal from base
station 110 is also received by antenna 1850,
conditioned by receiver 1852, and processed by receive
processor 1854 to recover overhead information sent by
base station 110 in the transparent mode. Data,
signaling (e.g., CQI), and pilot to send 



on the uplink are processed by a transmit processor
1856 and conditioned by a transmitter 1858 to generate
an uplink signal, which is transmitted via antenna
1850. [0093] Relay station 120 receives and processes
the uplink signal from subscriber station 130 to
recover the data and signaling sent by the subscriber
station. Relay station 120 processes the data,
signaling, and pilot to generate an uplink relay
signal, which is transmitted to base station 110. At
base station 110, the uplink relay signal is received
by antenna 1814, conditioned by a receiver 1816, and
processed by a receive processor 1818 to recover the
data and signaling sent by relay station 120. [0094]
Controllers/processors 1820, 1840 and 1860 direct the
operation of various units at base station 110, relay
station 120, and subscriber station 130, respectively.
Controller/processor 1840 may perform or direct
process 800 in FIG. 8, process 1000 in FIG. 10,
process 1400 in FIG. 14, process 1600 in FIG. 16
and/or other processes for the techniques described
herein. Memories 1822, 1842 and 1862 store data and
program codes for base station 110, relay station 120,
and subscriber station 130, respectively. [0095] The
techniques described herein may be implemented by
various means. For example, these techniques may be
implemented in hardware, firmware, software, or a
combination thereof. For a hardware implementation,
the processing units used to perform the techniques
may be implemented within one or more application
specific integrated circuits (ASICs), digital signal
processors (DSPs), digital signal processing devices
(DSPDs), programmable logic devices (PLDs), field
programmable gate arrays (FPGAs), processors,
controllers, micro-controllers, microprocessors,
electronic devices, other electronic units designed to
perform the functions described herein, a computer, or
a combination thereof. [0096] For a firmware and/or
software implementation, the techniques may be
implemented with code (e.g., procedures, functions,
modules, instructions, etc.) that performs the
functions described herein. In general, any
computer/processor-readable medium tangibly embodying
firmware and/or software code may be used
inimplementing the techniques described herein. For
example, the firmware and/or software code may be
stored in a memory (e.g., memory 1822, 1842 or 1862 in
FIG. 18) and executed by a processor (e.g., processor
1820, 1840 or 1860). The memory may be implemented
within the processor or external to the processor. The
firmware and/or software code may also be stored in a
computer/processor-readable medium such as random
access memory (RAM), read-only memory (ROM),
non-volatile random access memory (NVRAM),
programmable read-only memory (PROM), electrically
erasable PROM (EEPROM), FLASH memory, floppy disk,
compact disc (CD), digital versatile disc (DVD),
magnetic or optical data storage device, etc. The code
may be executable by one or more computers/processors
and may cause the computer/processor(s) to perform
certain aspects of the functionality described herein.
[0097] The previous description of the disclosure is
provided to enable any person skilled in the art to
make or use the disclosure. Various modifications to
the disclosure will be readily apparent to those
skilled in the art, and the generic principles defined
herein may be applied to other variations without
departing from the spirit or scope of the disclosure.
Thus, the disclosure is not intended to be limited to
the examples and designs described herein but is to be
accorded the widest scope consistent with the
principles and novel features disclosed herein. [0098]
WHAT IS CLAIMED IS:CLAIMS 1. An apparatus for wireless
communication, comprising: at least one processor
configured to send first channel quality information
(CQI) to a first station, to receive second CQI from a
second station, to receive data sent by the first
station based on the first CQI, and to resend the data
to the second station based on the second CQI; and a
memory coupled to the at least one processor. 2. The
apparatus of claim 1, wherein the at least one
processor is configured to receive pilot from the
first station, to estimate link quality for the first
station based on the pilot, and to generate the first
CQI based on the estimated link quality for the first
station. 3. The apparatus of claim 1, wherein the at
least one processor is configured to send pilot to the
second station and to receive the second CQI generated
by the second station based on the pilot. 4. The
apparatus of claim 1, wherein the first station
schedules transmission of the data from the first
station based on the first CQI, and wherein the at
least one processor is configured to schedule
transmission of the data to the second station based
on the second CQI. 5. The apparatus of claim 4,
wherein the at least one processor is configured to
perform at least one of assigning radio resources to
the second station and selecting a modulation and
coding scheme for the second station based on the
second CQI to schedule transmission of the data to the
second station. 6. The apparatus of claim 1, wherein
the first station is a base station and the second
station is a subscriber station. 7. A method for
wireless communication, comprising: sending first
channel quality information (CQI) to a first station;
receiving second CQI from a second station;receiving
data sent by the first station based on the first CQI;
and resending the data to the second station based on
the second CQI. 8. The method of claim 7, further
comprising: receiving a first pilot from the first
station; and sending a second pilot to the second
station, and wherein the first CQI is generated based
on the first pilot and the second CQI is generated
based on the second pilot. 9. The method of claim 7,
further comprising: scheduling transmission of the
data to the second station based on the second CQI.
10. An apparatus for wireless communication,
comprising: means for sending first channel quality
information (CQI) to a first station; means for
receiving second CQI from a second station; means for
receiving data sent by the first station based on the
first CQI; and 



means for resending the data to the second station
based on the second CQI. 11. The apparatus of claim
10, further comprising: means for receiving a first
pilot from the first station; and means for sending a
second pilot to the second station, and wherein the
first CQI is generated based on the first pilot and
the second CQI is generated based on the second pilot.
12. The apparatus of claim 10, further comprising:
means for scheduling transmission of the data to the
second station based on the second CQI. 13. A computer
program product, comprising: a computer-readable
medium comprising: code for causing at least one
computer to send first channel quality information
(CQI) to a first station;code for causing the at least
one computer to receive second CQI from a second
station; code for causing at least one computer to
receive data sent by the first station based on the
first CQI; and code for causing the at least one
computer to resend the data to the second station
based on the second CQI. 14. The computer program
product of claim 13, wherein the computerreadable
medium further comprises: code for causing the at
least one computer to schedule transmission of the
data to the second station based on the second CQI.
15. An apparatus for wireless communication,
comprising: at least one processor configured to send
a pilot to a relay station, to receive first channel
quality information (CQI) generated by the relay
station based on the pilot, and to send data to the
relay station based on the first CQI, the data being
resent by the relay station to a subscriber station
based on second CQI sent by the subscriber station to
the relay station; and a memory coupled to the at
least one processor. 16. An apparatus for wireless
communication, comprising: at least one processor
configured to generate first channel quality
information (CQI) for a first station, to receive
second CQI from a second station, to send the first
CQI and the second CQI to the first station, to
receive data sent by the first station based on the
first CQI, and to resend the data to the second
station based on a scheduling decision determined
based on the second CQI; and a memory coupled to the
at least one processor. 17. The apparatus of claim 16,
wherein the at least one processor is configured to
receive pilot from the first station, to estimate link
quality for the first station based on the pilot, and
to generate the first CQI based on the estimated link
quality for the first station.18. The apparatus of
claim 16, wherein the at least one processor is
configured to send pilot to the second station, and to
receive the second CQI generated by the second station
based on the pilot. 19. The apparatus of claim 16,
wherein the first station schedules transmission of
the data from the first station based on the first CQI
and generates the scheduling decision based on the
second CQI. 20. The apparatus of claim 16, wherein the
scheduling decision comprises at least one of radio
resources assigned to the second station and a
modulation and coding scheme selected for the second
station. 21. The apparatus of claim 16, wherein the
first station is a base station and the second station
is a subscriber station.22. A method for wireless
communication, comprising: generating first channel
quality information (CQI) for a first station;
receiving second CQI from a second station; sending
the first CQI and the second CQI to the first station;
receiving data sent by the first station based on the
first CQI; and resending the data to the second
station based on a scheduling decision determined
based on the second CQI. 23. The method of claim 22,
further comprising: receiving a first pilot from the
first station; and sending a second pilot to the
second station, and wherein the first CQI is generated
based on the first pilot and the second CQI is
generated based on the second pilot. 24. The method of
claim 22, wherein transmission of the data from the
first station is scheduled by a base station based on
the first CQI and the scheduling decision is generated
by the base station based on the second CQI. 25. An
apparatus for wireless communication, comprising: at
least one processor configured to send a pilot to a
relay station, to receive first channel quality
information (CQI) and second CQI from the relay
station, the first CQI being generated based on the
pilot, and the second CQI being sent by a subscriber
station to the relay station, to determine a
scheduling decision based on the second CQI, to send
data to the relay station based on the first CQI, and
to send the scheduling decision to the relay station,
the data being resent by the relay station to the
subscriber station based on the scheduling decision;
and a memory coupled to the at least one processor.
26. An apparatus for wireless communication,
comprising: at least one processor configured to
receive a first transmission from a first station, to
generate a first power adjustment based on the first
transmission, to send the first power adjustment to
the first station, to send a second transmission to a
second station, to receive a second power adjustment
generated by the second station based on the second
transmission, to receive data sent by the first
station at transmit powerdetermined based on the first
power adjustment, and to resend the data to the second
station at transmit power determined based on the
second power adjustment; and a memory coupled to the
at least one processor. 27. The apparatus of claim 26,
wherein the at least one processor is configured to
estimate link quality for the first station based on
the first transmission, and to generate the first
power adjustment based on the estimated link quality
for the first station. 



28. The apparatus of claim 26, wherein the at least
one processor is configured to receive the first
transmission on a first channel quality information
channel (CQICH) from the first station, and to send
the second transmission on a second CQICH to the
second station. 29. The apparatus of claim 26, wherein
the first station is a subscriber station and the
second station is a base station. 30. A method for
wireless communication, comprising: receiving a first
transmission from a first station; generating a first
power adjustment based on the first transmission;
sending the first power adjustment to the first
station; sending a second transmission to a second
station; receiving a second power adjustment generated
by the second station based on the second
transmission; receiving data sent by the first station
at transmit power determined based on the first power
adjustment; and resending the data to the second
station at transmit power determined based on the
second power adjustment. 31. The method of claim 30,
wherein the generating the first power adjustment
comprises estimating link quality for the first
station based on the first transmission, and
generating the first power adjustment based on the
estimated link quality for the first station.32. The
method of claim 30, wherein the receiving the first
transmission comprises receiving the first
transmission on a first channel quality information
channel (CQICH) from the first station, and wherein
the sending the second transmission comprises sending
the second transmission on a second CQICH to the
second station. 33. An apparatus for wireless
communication, comprising: at least one processor
configured to receive a transmission from a relay
station, to generate a power adjustment based on the
received transmission, to send the power adjustment to
the relay station, and to receive data from the relay
station, the data being sent by a subscriber station
to the relay station and resent by the relay station
at transmit power determined based on the power
adjustment; and a memory coupled to the at least one
processor. 34. An apparatus for wireless
communication, comprising: at least one processor
configured to receive a first transmission from a
first station, to estimate link quality for the first
station based on the first transmission, to send the
estimated link quality for the first station and a
second transmission to a second station, to receive
first and second power adjustments from the second
station, the first power adjustment being generated
based on the estimated link quality for the first
station, and the second power adjustment being
generated based on the second transmission, to send
the first power adjustment to the first station, to
receive data sent by the first station at transmit
power determined based on the first power adjustment,
and to resend the data to the second station at
transmit power determined based on the second power
adjustment; and a memory coupled to the at least one
processor. 35. The apparatus of claim 34, wherein the
at least one processor is configured to receive the
first transmission on a first channel quality
information channel (CQICH) from the first station,
and to send the second transmission on a second CQICH
to the second station. 36. The apparatus of claim 34,
wherein the at least one processor is configured to
send the estimated link quality for the first station
on a channel qualityinformation channel (CQICH), on a
feedback channel, or in a Medium Access Control (MAC)
management message to the second station. 37. The
apparatus of claim 34, wherein the first station is a
subscriber station and the second station is a base
station. 38. A method for wireless communication,
comprising: receiving a first transmission from a
first station; estimating link quality for the first
station based on the first transmission; sending the
estimated link quality for the first station and a
second transmission to a second station; receiving
first and second power adjustments from the second
station, the first power adjustment being generated
based on the estimated link quality for the first
station, and the second power adjustment being
generated based on the second transmission; sending
the first power adjustment to the first station;
receiving data sent by the first station at transmit
power determined based on the first power adjustment;
and resending the data to the second station at
transmit power determined based on the second power
adjustment. 39. The method of claim 38, wherein the
receiving the first transmission comprises receiving
the first transmission on a first channel quality
information channel (CQICH) from the first station,
and wherein the sending the second transmission
comprises sending the second transmission on a second
CQICH to the second station. 40. An apparatus for
wireless communication, comprising: at least one
processor configured to receive a transmission from a
relay station, to receive estimated link quality for a
subscriber station from the relay station, to generate
a first power adjustment based on the estimated link
quality for the subscriber station, to generate a
second power adjustment based on the transmission
received from the relay station, to send the first and
second power adjustments to the relay station, and to
receive data from the relay station, the data being
sent by the subscriber station attransmit power
determined based on the first power adjustment and
resent by the relay station at transmit power
determined based on the second power adjustment; and a
memory coupled to the at least one processor. 


