
OXINDOLE COMPOUNDS Cross Reference to Related
Applications [0001] This application claims priority
from United States Provisional Application Serial No.
61/077,091, filed 30 June 2008; United States
Provisional Application Serial No. 61/156,426, filed
27 February 2009; and United States Provisional
Application Serial No. 61/180,095, filed 20 May 2009.
The content of each of these documents is incorporated
by reference herein in its entirety. Technical Field
[0002] The invention relates to compounds that inhibit
PIM-I, PIM-2, and/or PIM-3, and are useful for
treating cancers and other conditions associated with
excessive activity of one or more of these kinases,
like inflammation. In addition, these compounds are
also active inhibitors of Flt3 kinase, and compounds
having activity against both PIM and Flt3 are provided
by the invention. These novel oxindole compounds and
pharmaceutical compositions containing these compounds
are useful in methods of treating diseases or
conditions responsive to inhibition of PIM kinases
and/or Flt3 kinase, such as cancers or inflammation.
Background Art [0003] The PIM protein kinases which
include the closely related PIM-I, -2, and -3, have
been implicated in diverse biological processes such
as cell survival, proliferation, and differentiation.
PIM-I is involved in a number of signaling pathways
that are highly relevant to tumorigenesis [reviewed in
Bachmann & Moroy, Internat. J. Biochem. Cell Biol.,
37, 726-730 (2005)]. Many of these are involved in
cell cycle progression and apoptosis. It has been
shown that PIM-I acts as an anti-apoptotic factor via
inactivation of the pro-apoptotic factor BAD (Bcl2
associated death promoter, an apoptosis initiator).
This finding suggested a direct role of PIM-I in
preventing cell death, since the inactivation of BAD
can enhance Bcl-2 activity and can thereby promote
cell survival [Aho et al., FEBS Letters, 571, 43-49
(2004)]. PIM-I has also been recognized as a positive
regulator of cell cycle progression. PIM-I binds and
phosphorylates Cdc25A, which leads to an increase in
its phosphatase activity and promotion of Gl/S
transition [reviewed in Losman et al., JBC, 278,
4800-4805 (1999)]. In addition, the cyclin kinase
inhibitor p21Waf which inhibits Gl/S progression, was
found to be inactivated by PIM-I [Wang et al.,
Biochim. Biophys. Act. 1593, 45-55 (2002)].
Furthermore, by means of phosphorylation, PIM-I
inactivates C-TAKl and activates Cdc25C which results
in acceleration of G2/M transition [Bachman et al.,
JBC, 279, 48319-48 (2004)]. [0004] PIM-I appears to be
an essential player in hematopoietic proliferation.
Kinase active PIM-I is required for the gpl30-mediated
STAT3 proliferation signal [Hirano et al., Oncogene
19, 2548-2556,(2000)]. PIM-I is overexpressed or even
mutated in a number of tumors and different types of
tumor cell lines and leads to genomic instability.
Fedorov, et al., concluded that a Phase III compound
in development for treating leukemia, LY333'531, is a
selective PIM-I inhibitor. O. Fedorov, et al., PNAS
104(51), 20523-28 (Dec. 2007). Evidence has been
published to show that PIM-I is involved in human
tumors including prostate cancer, oral cancer, and
Burkitt lymphoma (Gaidano & Dalla Faver, 1993). All
these findings point to an important role of PIM- 1 in
the initiation and progression of human cancers,
including various tumors and hematopoietic cancers,
thus small molecule inhibitors of PIM-I activity are a
promising therapeutic strategy. [0005] Additionally,
PIM-2 and PIM-3 have overlapping functions with PIM-I
and inhibition of more than one isoform may provide
additional therapeutic benefits. However, it is
sometimes preferable for inhibitors of PIM to have
little or no in vivo impact through their inhibition
of various other kinases, since such effects are
likely to cause side effects or unpredictable results.
See, e.g., O. Fedorov, et al., PNAS 104(51), 20523-28
(Dec. 2007), discussing the effects that non-specific
kinase inhibitors can produce. Accordingly, in some
embodiments, the invention provides compounds that are
selective inhibitors of at least one of PIM-I, PIM-2,
and PIM-3, or some combination of these, while having
substantially less activity on certain other human
kinases, as described further herein. [0006] The
implication of a role for PIM-3 in cancer was first
suggested by transcriptional profiling experiments
showing that PIM3 gene transcription was upregulated
in EWS/ETS-induced malignant transformation of NIH 3T3
cells. These results were extended to show that PIM-3
is selectively expressed in human and mouse
hepatocellular and pancreatic carcinomas but not in
normal liver or pancreatic tissues. In addition, PIM-3
mRNA and protein are constitutively expressed in
multiple human pancreatic and hepatocellular cancer
cell lines. [0007] The link between PIM-3
overexpression and a functional role in promoting
tumorigenesis came from RNAi studies in human
pancreatic and hepatocellular cancer cell lines
overexpressing PIM-3. In these studies the ablation of
endogenous PIM-3 protein promoted apoptosis of these
cells. The molecular mechanism by which PIM-3
suppresses apoptosis is in part carried out through
the modulation 



of phosphorylation of the pro-apoptotic protein BAD.
Similar to both PIM-I and PIM-2 which phosphorylate
BAD protein, the knockdown of PIM-3 protein by siRNA
results in a decrease in BAD phosphorylation at
Serll2. Thus, similar to PIM-I and 2, PIM-3 acts a
suppressor of apoptosis in cancers of endodermal
origin, e.g., pancreatic and liver cancers. Moreover,
as conventional therapies in pancreatic cancer have a
poor clinical outcome, PIM-3 could represent a new
important molecular target towards successful control
of this incurable disease. [0008] At the 2008 AACR
Annual Meeting, SuperGen announced that it has
identified a lead PIM kinase inhibitor, SGI- 1776,
that causes tumor regression in acute myelogenous
leukemia (AML) xenograft models (Abstract No. 4974).
In an oral presentation entitled, "A potent small
molecule PIM kinase inhibitor with activity in cell
lines from hematological and solid malignancies," Dr.
Steven Warner detailed how scientists used SuperGen's
CLIMB(TM) technology to build a model that allowed for
the creation of small molecule PIM kinase inhibitors.
SGI-1776 was identified as a potent and
selectiveinhibitor of the PIM kinases, inducing
apoptosis and cell cycle arrest, thereby causing a
reduction in phospho-BAD levels and enhancement of
mTOR inhibition in vitro. Most notably, SGI- 1776
induced significant tumor regression in MV-4-1 1 (AML)
and MOLM-13 (AML) xenograft models. This demonstrates
that inhibitors of PIM kinases can be used to treat
leukemias. [0009] Fedorov, et al., in PNAS vol.
104(51), 20523-28, showed that a selective inhibitor
of PIM-I kinase (Ly5333'531) suppressed cell growth
and induced cell death in leukemic cells from AML
patients. PIM-3 has been shown to be expressed in
pancreatic cancer cells, while it is not expressed in
normal pancreas cells, demonstrating that it should be
a good target for pancreatic cancer. Li, et al.,
Cancer Res. 66(13), 6741-47 (2006). [0010] Another
kinase shown to be a useful target for certain
cancers, including leukemia, is Flt3 kinase (FMS-like
tyrosine kinase 3). Flt3 is prevalent in refractory
AML patients, so inhibitors of Flt3 are useful to
treat such patients. Smith, et al., reported an
alkaloid called CEP-701 that is a potent inhibitor of
Flt3 and provided clinical responses in tested
subjects with minimal dose-related toxicity. Blood,
vol. 103(10), 3669-76 (2004). Dual inhibitors that are
active against both PIM and Flt3 may be advantageous
over inhibitors of either target alone. In particular,
excessive Flt3 activity is associated with refractory
AML, so dual inhibitors of PIM and Flt3 such as
compounds disclosed herein are useful to treat
refractory AML. [0011] In addition, Flt3 inhibitors
are useful to treat inflammation. Inhibitors of Flt3
have been shown to be effective to treat airway
inflammation in mice, using a murine asthma model.
Edwan, et al., J. Immunologoy, 5016-23 (2004).
Accordingly, the compounds of the invention, and
particularly compounds of formula (II) and formula
(III) are useful to treat conditions associated with
excessive activity of Flt3, including inflammation
such as airway inflammation and asthma. [0012]
Collectively, these results demonstrate that
inhibitors of PIM kinases and Flt3 kinase are useful
for treating certain types of cancers. Accordingly,
the identification of compounds that specifically
inhibit, regulate and/or modulate the signal
transduction of PIM-I, PIM-2, PIM-3, and/or Flt3 is
desirable as a means to treat or prevent disease
states associated with abnormal cell proliferation,
such as cancer. The invention provides compounds,
compositions and methods that address this need and
are useful for treating cancers. Embodiments of the
Invention [0013] The present invention in part
provides chemical compounds having certain biological
activities that include, but are not limited to,
inhibiting cell proliferation, inhibiting
angiogenesis, and modulating protein kinase
activities. The present invention provides compounds
that inhibit PIM-I, PIM- 2 and/or PIM-3, and may also
inhibit Flt3. The present invention also in part
provides methods for preparing novel chemical
compounds, and analogs thereof, and methods of using
these compounds. Also provided are compositions
comprising the above-described molecules in
combination with other materials, including other
therapeutic agents, and methods for using such
compositions. [0014] Certain compounds of the
invention have general structural formula (I):wherein:
R1 is selected from H, alkyl, substituted alkyl,
-SO2NR2, and -C(=O)R; R is selected from H, D, alkyl,
and substituted alkyl; Y1 is O or S; Y2 is O, S or
NR1; each X1, X2, and X3 is independently selected
from halo, CN, CF3, NO2, alkyl, substituted alkyl, OR,
and NR2, COR, CONR, SOqR, NSOqR, NRCONR, and NRC(O)OR;
m, n and p each independently represent O, 1 or 2;
W1,W2 and W3 are each independently C or N, wherein
each C is substituted with H or X3 or Ar, provided
that either W2 or W3 is the point of attachment for
Ar; 



Ar is a 5-10 membered aromatic or heteroaromatic group
that is optionally substituted with (X2)n; A is
selected from the group consisting of CH2Q, -O-Z,
-NRZ, SOqZ, SOqNRZ, NRSOqZ, NR-C(O)Z, NRC(O)-OZ,
NRC(O)-NRZ, NRC(O)-OZ, OC(O)NRZ, -C(=O)OZ and
-C(=0)NRZ, where Z is H, alkyl, substituted alkyl,
heterocyclyl, substituted heterocyclyl, aryl, or
substituted aryl, and Q is OZ or NRZ; R is
independently selected at each occurrence from the
group consisting of H, alkyl or substituted alkyl, and
two R on NR2 can cyclize to form a 5-7 membered ring
that can be substituted and may optionally contain one
additional heteroatom selected from N, O and S as a
ring member, and R and Z, when both present on A or Q,
can optionally cyclize to form a 5-7 membered ring
that can be substituted and can include an additional
O, N or S as a ring member; and each q is
independently O, 1 or 2; or a pharmaceutically
acceptable salt or labeled form thereof. [0015] Other
compounds of the invention have general structural
formula (F):wherein: R1 is selected from H, alkyl,
substituted alkyl, -SO2NR2, and -C(=O)R; R is selected
from H, alkyl, and substituted alkyl; Y1 is O or S; Y2
is O, S or NR1; each X1, X2, and X3 is independently
selected from halo, CN, CF3, NO2, alkyl, substituted
alkyl, OR, and NR2, COR, CONR, SOqR, NSOqR, NRCONR,
and NRC(O)OR; m, n and p each independently represent
O, 1 or 2; W1,W2 and W3 are each independently C or N,
wherein each C is substituted with H or X3 or Ar,
provided that either W2 or W3 is the point of
attachment for Ar; Ar is a 5-10 membered aromatic or
heteroaromatic group that is optionally substituted
with (X2)n; A is selected from the group consisting of
CH2Q, -O-Z, -NRZ, SOqZ, NRSOqZ, NR-C(O)Z, NRC(O)- OZ,
NRC(O)-NRZ, NRC(O)-OZ, OC(O)NRZ, -C(=O)OZ and
-C(=0)NRZ, where Z is H, alkyl, substituted alkyl,
heterocyclyl, substituted heterocyclyl, aryl, or
substituted aryl, and Q is OZ or NRZ; R is
independently selected at each occurrence from the
group consisting of H, alkyl or substituted alkyl, and
two R on NR2 can cyclize to form a 5-7 membered ring
that can be substituted and may optionally contain one
additional heteroatom selected from N, O and S as a
ring member, and R and Z, when both present on A or Q,
can optionally cyclize to form a 5-7 membered ring
that can be substituted and can include an additional
O, N or S as a ring member; and each q is
independently O, 1 or 2; or a pharmaceutically
acceptable salt thereof. [0016] In specific
embodiments, the compounds of Formula III have the
formula (Ilia):wherein m is 0 or 1, and X1 is Cl or F;
X2 is selected from H, Cl, OH, OMe, NH2, NHMe, Me, and
F; R2 is H, D or Me ; and R is H, Me, Et, or isopropyl
; or a pharmaceutically acceptable salt or labeled
form thereof. [0017] Other compounds of the invention
have general structural formula (IV): wherein: R1 is
selected from H, alkyl, substituted alkyl, -SO2NR2,
and -C(=O)R; R is selected from H, D, alkyl, and
substituted alkyl; R3 is selected from H, D, F, OH,
alkyl, and substituted alkyl; Y1 is O or S; Y2 is O, S
or NR1; each X1, X2, and X3 is independently selected
from halo, CN, CF3, NO2, alkyl, substituted alkyl, OR,
and NR2, COR, CONR, SOqR, NSOqR, NRCONR, and NRC(O)OR;
m, n and p each independently represent O, 1 or 2;
W1,W2 and W3 are each independently C or N, wherein
each C is substituted with H or X3 or Ar, provided
that either W or W is the point of attachment for Ar;
Ar is a 5-10 membered aromatic or heteroaromatic group
that is optionally substituted with (X )n; A is
selected from the group consisting of CH2Q, -O-Z,
-NRZ, SOqZ, SOqNRZ, NRSOqZ, NR-C(O)Z, NRC(O)-OZ,
NRC(O)-NRZ, NRC(O)-OZ, OC(O)NRZ, -C(=O)OZ and
-C(=0)NRZ, where Z is H, alkyl, substituted alkyl,
heterocyclyl, substituted heterocyclyl, aryl, or
substituted aryl, 



and Q is OZ or NRZ; R is independently selected at
each occurrence from the group consisting of H, alkyl
or substituted alkyl, and two R on NR2 can cyclize to
form a 5-7 membered ring that can be substituted and
may optionally contain one additional heteroatom
selected from N, O and S as a ring member, and R and
Z, when both present on A or Q, can optionally cyclize
to form a 5-7 membered ring that can be substituted
and can include an additional O, N or S as a ring
member; and each q is independently 0, 1 or 2; or a
pharmaceutically acceptable salt or labeled form
thereof. [0018] Other compounds of the invention have
general structural formula (IV): wherein: R1 is
selected from H, alkyl, substituted alkyl, -SO2NR2,
and -C(=O)R; R is selected from H, alkyl, and
substituted alkyl; R is selected from H, F, OH, alkyl,
and substituted alkyl; Y1 is O or S; Y2 is O, S or
NR1; each X1, X2, and X3 is independently selected
from halo, CN, CF3, NO2, alkyl, substituted alkyl, OR,
and NR2, COR, CONR, SOqR, NSOqR, NRCONR, and NRC(O)OR;
m, n and p each independently represent O, 1 or 2;
W1,W2 and W3 are each independently C or N, wherein
each C is substituted with H or X3 or Ar, provided
that either W2 or W3 is the point of attachment for
Ar; Ar is a 5-10 membered aromatic or heteroaromatic
group that is optionally substituted with (X )n;A is
selected from the group consisting of CH2Q, -O-Z,
-NRZ, SOqZ, NRSOqZ, NR-C(O)Z, NRC(O)- OZ, NRC(O)-NRZ,
NRC(O)-OZ, OC(O)NRZ, -C(=O)OZ and -C(=0)NRZ, where Z
is H, alkyl, substituted alkyl, heterocyclyl,
substituted heterocyclyl, aryl, or substituted aryl,
and Q is OZ or NRZ; R is independently selected at
each occurrence from the group consisting of H, alkyl
or substituted alkyl, and two R on NR2 can cyclize to
form a 5-7 membered ring that can be substituted and
may optionally contain one additional heteroatom
selected from N, O and S as a ring member, and R and
Z, when both present on A or Q, can optionally cyclize
to form a 5-7 membered ring that can be substituted
and can include an additional O, N or S as a ring
member; and each q is independently O, 1 or 2; or a
pharmaceutically acceptable salt thereof. [0019]
Specific compounds useful for the methods described
below are exemplified throughout the specification,
and each of these compounds that corresponds to
Formula I is a preferred species, useful in the
compositions and methods described herein. [0020] In
other aspects, the invention provides a pharmaceutical
composition comprising a compound of one of the
formulae provided herein, a method of inhibiting the
in vivo activity of PIM-I, PIM-2, PIM-3 and/or Flt3
using a compound of one of the formulae described
herein, and a method of treating proliferative
diseases and inflammatory conditions with a compound
of one of the formulae described herein. [0021] Also
provided are methods for modulating the activity of a
Pirn protein, which comprise contacting a system
comprising the protein with a compound described
herein in an amount effective for modulating the
activity of the protein. In certain embodiments, the
system is a cell, and in other embodiments the system
is a cell-free system. In certain embodiments, the
activity of the Pirn protein is inhibited. [0022]
Provided also are methods for inhibiting cell
proliferation, which comprise contacting cells with a
compound described herein in an amount effective to
inhibit proliferation of the cells. The cells
sometimes are in a cell line, such as a cancer cell
line (e.g., breast cancer, prostate cancer, pancreatic
cancer, lung cancer, hemopoietic cancer, colorectal
cancer, skin cancer, ovary cancer cell line), for
example. In some embodiments, the cancer cell line is
a breast cancer, prostate cancer or pancreatic cancer
cell line. The cells sometimes are in a tissue, can be
in a subject, at times are in a tumor, and sometimes
are in a tumor in a subject. In certain embodiments,
the method further comprises inducing cell apoptosis.
Cells sometimes are from a subject having macular
degeneration. [0023] Also provided are methods for
treating a condition related to aberrant cell
proliferation, which comprise administering a compound
described herein to a subject in need thereof in an
amount effective to treat the cell proliferative
condition. In certain embodiments the cell
proliferative condition is a tumor-associated cancer.
The cancer sometimes is cancer of the breast,
prostate, pancreas, lung, 



colorectum, skin, or ovary. In some embodiments, the
cell proliferative condition is a non-tumor
cancer,such as a hematopoietic cancer, for example,
including leukemias and lymphomas. The cell
proliferative condition is macular degeneration in
some embodiments. [0024] The invention also includes
methods for treating cancer or an inflammatory
disorder in a subject in need of such treatment,
comprising: administering to the subject a
therapeutically effective amount of a therapeutic
agent useful for treating such disorder; and
administering to the subject a molecule that inhibits
Pirn and/or Fit in an amount that is effective to
enhance a desired effect of the therapeutic agent. In
certain embodiments, the molecule that inhibits Pirn
and/or Fit is a compound of Formula I, or a
pharmaceutically acceptable salt thereof. In certain
embodiments, the desired effect of the therapeutic
agent that is enhanced by the molecule that inhibits
Pirn and/or Fit is an increase in apoptosis in at
least one type of cell. [0025] In some embodiments,
the therapeutic agent and the molecule that inhibits
Pirn and/or Ht are administered at substantially the
same time. The therapeutic agent and molecule that
inhibits Pirn and/or Fit sometimes are used
concurrently by the subject. The therapeutic agent and
the molecule that inhibits Pirn and/or Fit can be
combined into one pharmaceutical composition in
certain embodiments; in other embodiments that are
admistered as separate compositions. [0026] Also
provided are compositions of matter comprising a
compound described herein and an isolated protein. The
protein sometimes is a Pirn protein. Certain
compositions comprise a compound described herein in
combination with a cell. The cell may be from a cell
line, such as a cancer cell line. In the latter
embodiments, the cancer cell line is sometimes a
breast cancer, prostate cancer, pancreatic cancer,
lung cancer, hematopoietic cancer, colorectal cancer,
skin cancer, of ovary cancer cell line. [0027] The
foregoing merely 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. The patent
and scientific literature referred to herein
establishes knowledge that is available to those with
skill in the art. Brief Description of the Drawings
[0028] Figure 1 shows activity of a compound of
Formula (III) against a panel of over 100 kinases. The
compound was tested for activity at 0.5 micromolar
concentration. The chart demonstrates that compounds
of the invention are more active on PIM than on many
other known kinases, and are selective by a
significant margin over a group of kinases that
includes ASTl, MSTl, AbI, CDK2, EGFR, PDGFRa, MAPK,
CKIg, PKD2, GSK3b, PKCa, JAK2, CK2, CDKl, c-RAF, mTOR,
PDKl, and PAK2. Note that the compound also exhibits
activity against a few other kinases, including Flt3.
[0029] Figure 2 shows activity of a compound of
Formula (III) in the MV4-1 1 xenograft model of acute
lymphocytic leukemia. Modes of Carrying Out the
Invention [0030] Compounds of Formula I exert
biological activities that include, but are not
limited to, inhibiting cell proliferation, reducing
angiogenesis, preventing or reducing inflammatory
responses andpain, and modulating certain immune
responses. Compounds of this Formula can modulate Pirn
activity, Fit activity or both, as demonstrated by the
data herein. Such compounds therefore can be utilized
in multiple applications by a person of ordinary skill
in the art. For example, compounds described herein
can be used, for example, for (i) modulation of Pirn
activity (e.g., PIM-I activity), (ii) modulation of
Fit activity (e.g., Flt3 activity), (iii) modulation
of cell proliferation, (iv) modulation of apoptosis,
and (v) treatments of cell proliferation related
disorders (e.g., administration alone or
co-administration with another molecule). [0031] In
some cases, the compounds of the invention contain one
or more chiral centers. The invention includes each of
the isolated stereoisomeric forms as well as mixtures
of stereoisomers in varying degrees of chiral purity,
including racemic mixtures. It also encompasses the
various diastereomers and tautomers that can be
formed, including both E and Z isomers of double bonds
that are not in rings. The compounds of the invention
may also exist in more than one tautomeric form; the
depiction herein of one tautomer is for convenience
only, and is also understood to encompass other
tautomers of the form shown. [0032] As an example,
only, the compounds of Formula I have a Carbon-Carbon
double bond to which group R2 is attached. The Formula
is depicted to indicate it can represent either the E
isomer or the Z isomer, or both. Other structures may
appear to depict a specific isomer, but that is merely
for convenience, and is not intended to limit the
invention to the depicted olefin isomer. [0033] As
used herein, "hydrocarbyl residue" refers to a residue
which contains only carbon and hydrogen. The residue
may be aliphatic or aromatic, straight-chain, cyclic,
branched, saturated or unsaturated, or any combination
of these. The hydrocarbyl residue, when so stated
however, may contain heteroatoms in addition to or
instead of the carbon and hydrogen members of the
hydrocarbyl group itself. 



Thus, when specifically noted as containing
heteroatoms the hydrocarbyl group may contain
heteroatoms within the "backbone" of the hydrocarbyl
residue, and when optionally substituted, the
hydrocarbyl residue may also have one or more carbonyl
groups, amino groups, hydroxyl groups and the like in
place of one or more hydrogens of the parent
hydrocarbyl residue. [0034] As used herein, "inorganic
substituent" refers to a group that does not contain
carbon. Examples include, but are not limited to,
halo, hydroxy, NO2 or NH2. [0035] As used herein, the
terms "alkyl," "alkenyl" and "alkynyl" include
straight-chain, branchedchain and cyclic monovalent
hydrocarbyl radicals, and combinations of these, which
contain only C and H when they are unsubstituted.
Examples include methyl, ethyl, isobutyl, cyclohexyl,
cyclopentylethyl, 2-propenyl, 3-butynyl, and the like.
The total number of carbon atoms in each such group is
sometimes described herein, e.g., when the group can
contain up to ten carbon atoms it can be represented
as 1-lOC or as Cl-ClO or Cl-10. When heteroatoms (N, O
and S typically) are allowed to replace carbon atoms
as in heteroalkyl groups, for example, the numbers
describing the group, though still written as e.g.
C1-C6, represent the sum of the number of carbon atoms
in the group plus the number of such heteroatoms that
are included as replacements for carbon atoms in the
ring or chain being described.[0036] Typically, the
alkyl, alkenyl and alkynyl substituents of the
invention contain 1-lOC (alkyl) or 2-lOC (alkenyl or
alkynyl). Alternatively, they contain 1-8C (alkyl) or
2-8C (alkenyl or alkynyl). Sometimes they contain 1-4C
(alkyl) or 2-4C (alkenyl or alkynyl). A single group
can include more than one type of multiple bond, or
more than one multiple bond; such groups are included
within the definition of the term "alkenyl" when they
contain at least one carbon-carbon double bond, and
are included within the term "alkynyl" when they
contain at least one carbon-carbon triple bond. [0037]
Alkyl, alkenyl and alkynyl groups are often
substituted to the extent that such substitution makes
sense chemically. Typical substituents include, but
are not limited to, halo, =0, =N-CN, =N-OR, =NR, OR,
NR2, SR, SO2R, SO2NR2, NRSO2R, NRCONR2, NRCOOR, NRCOR,
CN, COOR, CONR2, OOCR, COR, and NO2, wherein each R is
independently H, C1-C8 alkyl, C2-C8 heteroalkyl, C1-C8
acyl, C2-C8 heteroacyl, C2-C8 alkenyl, C2-C8
heteroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl,
C6-C10 aryl, or C5-C10 heteroaryl, and each R is
optionally substituted with halo, =0, =N-CN, =N-0R',
=NR', OR', NR' 2, SR', SO2R', SO2NR' 2, NR SO2R', NR'
CONR' 2, NR' COOR', NR' COR', CN, COOR', CONR' 2,
OOCR', COR', and NO2, wherein each R' is independently
H, C1-C8 alkyl, C2-C8 heteroalkyl, C1-C8 acyl, C2-C8
heteroacyl, C6-C10 aryl or C5-C10 heteroaryl. Alkyl,
alkenyl and alkynyl groups can also be substituted by
C1-C8 acyl, C2-C8 heteroacyl, C6-C10 aryl or C5-C10
heteroaryl, each of which can be substituted by the
substituents that are appropriate for the particular
group. Where a substituent group contains two R or R'
groups on the same or adjacent atoms (e.g., -NR2, or
-NR-C(O)R), the two R or R' groups can optionally be
taken together with the atoms in the substituent group
to which they are attached to form a ring having 5-8
ring members, which can be substituted as allowed for
the R or R' itself, and can contain an additional
heteroatom (N, O or S) as a ring member. [0038]
"Heteroalkyl", "heteroalkenyl", and "heteroalkynyl"
and the like are defined similarly to the
corresponding hydrocarbyl (alkyl, alkenyl and alkynyl)
groups, but the 'hetero' terms refer to groups that
contain 1-3 O, S or N heteroatoms or combinations
thereof within the backbone residue; thus at least one
carbon atom of a corresponding alkyl, alkenyl, or
alkynyl group is replaced by one of the specified
heteroatoms to form a heteroalkyl, heteroalkenyl, or
heteroalkynyl group. Where these terms are used, the
alkyl, alkenyl, or alkynyl group still includes at
least one carbon in its backbone, i.e., a single
heteroatom linker such as - O- is not intended to be
within the scope of these terms, while - O-CH2- would
be included. The typical and preferred sizes for
heteroforms of alkyl, alkenyl and alkynyl groups are
generally the same as for the corresponding
hydrocarbyl groups, and the substituents that may be
present on the heteroforms are the same as those
described above for the hydrocarbyl groups. For
reasons of chemical stability, it is also understood
that, unless otherwise specified, such groups do not
include more than two contiguous heteroatoms except
where an oxo group is present on N or S as in a nitro
or sulfonyl group. [0039] While "alkyl" as used herein
includes cycloalkyl and cycloalkylalkyl groups, the
term "cycloalkyl" may be used herein to describe a
carbocyclic non-aromatic group that is connected via a
ring carbon atom (i.e., its open valence for
connecting to a molecule is on a ring carbon), and
"cycloalkylalkyl" may be used to describe a
carbocyclic non-aromatic group that is connected to
themolecule through an alkylene linker. Similarly,
"heterocyclyl" may be used to describe a non-aromatic
cyclic group that contains at least one heteroatom
(typically selected from N, O and S) as a ring member
and that is connected to the molecule via a ring atom,
which may be C or N; and "heterocyclylalkyl" may be
used to describe such a group that is connected to
another molecule through a linker. The sizes and
substituents that are suitable for the cycloalkyl,
cycloalkylalkyl, heterocyclyl, and heterocyclylalkyl
groups are the same as those described above for alkyl
groups. As used herein, these terms also include 



rings that contain a double bond or two, as long as
the ring is not aromatic. [0040] As used herein,
"acyl" encompasses groups comprising an alkyl,
alkenyl, alkynyl, aryl or arylalkyl radical attached
at one of the two available valence positions of a
carbonyl carbon atom (-C(O)- -), and heteroacyl refers
to the corresponding groups wherein at least one
carbon other than the carbonyl carbon has been
replaced by a heteroatom chosen from N, O and S. The
other open valence of the carbonyl is available to
connect the acyl group or heteroacyl group to a base
molecule. Thus heteroacyl includes, for example,
-C(=O)OR and -C(=O)NR 2 as well as -C(=O)-heteroaryl.
[0041] Acyl and heteroacyl groups are bonded to any
group or molecule to which they are attached through
the open valence of the carbonyl carbon atom.
Typically, they are C1-C8 acyl groups, which include
formyl, acetyl, pivaloyl, and benzoyl, and C2-C8
heteroacyl groups, which include methoxyacetyl,
ethoxycarbonyl, and 4-pyridinoyl. The hydrocarbyl
groups, aryl groups, and heteroforms of such groups
that comprise an acyl or heteroacyl group can be
substituted with the substituents described herein as
generally suitable substituents for each of the
corresponding component of the acyl or heteroacyl
group. [0042] "Aromatic" moiety or "aryl" moiety
refers to a monocyclic or fused bicyclic moiety having
the well-known characteristics of aromaticity;
examples include phenyl and naphthyl. Similarly,
"heteroaromatic" and "heteroaryl" refer to such
monocyclic or fused bicyclic ring systems which
contain as ring members one or more heteroatoms
selected from O, S and N. The inclusion of a
heteroatom permits aromaticity in 5-membered rings as
well as 6-membered rings. Typical heteroaromatic
systems include monocyclic C5-C6 aromatic groups such
as pyridyl, pyrimidyl, pyrazinyl, thienyl, furanyl,
pyrrolyl, pyrazolyl, thiazolyl, oxazolyl, and
imidazolyl and the fused bicyclic moieties formed by
fusing one of these monocyclic groups with a phenyl
ring or with any of the heteroaromatic monocyclic
groups to form a C8-C10 bicyclic group such as
indolyl, benzimidazolyl, indazolyl, benzotriazolyl,
isoquinolyl, quinolyl, benzothiazolyl, benzofuranyl,
pyrazolopyridyl, quinazolinyl, quinoxalinyl,
cinnolinyl, and the like. Any monocyclic or fused ring
bicyclic system which has the characteristics of
aromaticity in terms of electron distribution
throughout the ring system is included in this
definition. It also includes bicyclic groups where at
least the ring which is directly attached to the
remainder of the molecule has the characteristics of
aromaticity. Typically, the ring systems contain 5-12
ring member atoms. Preferably the monocyclic
heteroaryls contain 5-6 ring members, and the bicyclic
heteroaryls contain 8-10 ring members. [0043] Aryl and
heteroaryl moieties may be substituted with a variety
of substituents including Cl- C8 alkyl, C2-C8 alkenyl,
C2-C8 alkynyl, C5-C12 aryl, C1-C8 acyl, and
heteroforms of these, each ofwhich can itself be
further substituted; other substituents for aryl and
heteroaryl moieties include halo,OR, NR2, SR, SO2R,
SO2NR2, NRSO2R, NRCONR2, NRCOOR, NRCOR, CN, COOR,
CONR2, 00CR, COR, and NO2, wherein each R is
independently H, C1-C8 alkyl, C2-C8 heteroalkyl, C2-C8
alkenyl, C2- C8 heteroalkenyl, C2-C8 alkynyl, C2-C8
heteroalkynyl, C6-C10 aryl, C5-C 10 heteroaryl, C7-C12
arylalkyl, or C6-C12 heteroarylalkyl, and each R is
optionally substituted as described above for alkyl
groups. The substituent groups on an aryl or
heteroaryl group may of course be further substituted
with the groups described herein as suitable for each
type of such substituents or for each component of the
substituent. Thus, for example, an arylalkyl
substituent may be substituted on the aryl portion
with substituents described herein as typical for aryl
groups, and it may be further substituted on the alkyl
portion with substituents described herein as typical
or suitable for alkyl groups. Where a substituent
group contains two R or R' groups on the same or
adjacent atoms (e.g., -NR2, or -NR-C(O)R), the two R
or R' groups can optionally be taken together with the
atoms in the substituent group to which they are
attached to form a ring having 5-8 ring members, which
can be substituted as allowed for the R or R' itself,
and can contain an additional heteroatom (N, O or S)
as a ring member. [0044] Similarly, "arylalkyl" and
"heteroarylalkyl" refer to aromatic and heteroaromatic
ring systems which are bonded to their attachment
point through a linking group such as an alkylene,
including substituted or unsubstituted, saturated or
unsaturated, cyclic or acyclic linkers. Typically the
linker is C1-C8 alkyl or a hetero form thereof. These
linkers may also include a carbonyl group, thus making
them able to provide substituents as an acyl or
heteroacyl moiety. An aryl or heteroaryl ring in an
arylalkyl or heteroarylalkyl group may be substituted
with the same substituents described above for aryl
groups. Preferably, an arylalkyl group includes a
phenyl ring optionally substituted with the groups
defined above for aryl groups and a C1-C4 alkylene
that is unsubstituted or is substituted with one or
two C1-C4 alkyl groups or heteroalkyl groups, where
the alkyl or heteroalkyl groups can optionally cyclize
to form a ring such as cyclopropane, dioxolane, or
oxacyclopentane. Similarly, a heteroarylalkyl group
preferably includes a C5-C6 monocyclic heteroaryl
group that is optionally substituted with the groups
described above as substituents typical on aryl groups
and a C1-C4 alkylene that is unsubstituted or is 



substituted with one or two C1-C4 alkyl groups or
heteroalkyl groups, or it includes an optionally
substituted phenyl ring or C5-C6 monocyclic heteroaryl
and a C1-C4 heteroalkylene that is unsubstituted or is
substituted with one or two C1-C4 alkyl or heteroalkyl
groups, where the alkyl or heteroalkyl groups can
optionally cyclize to form a ring such as
cyclopropane, dioxolane, or oxacyclopentane. [0045]
Where an arylalkyl or heteroarylalkyl group is
described as optionally substituted, the substituents
may be on either the alkyl or heteroalkyl portion or
on the aryl or heteroaryl portion of the group. The
substituents optionally present on the alkyl or
heteroalkyl portion are the same as those described
above for alkyl groups generally; the substituents
optionally present on the aryl or heteroaryl portion
are the same as those described above for aryl groups
generally. [0046] "Arylalkyl" groups as used herein
are hydrocarbyl groups if they are unsubstituted, and
are described by the total number of carbon atoms in
the ring and alkylene or similar linker. Thus a benzyl
group is a C7-arylalkyl group, and phenylethyl is a
C8-arylalkyl.[0047] "Heteroarylalkyl" as described
above refers to a moiety comprising an aryl group that
is attached through a linking group, and differs from
"arylalkyl" in that at least one ring atom of the aryl
moiety or one atom in the linking group is a
heteroatom selected from N, O and S. The
heteroarylalkyl groups are described herein according
to the total number of atoms in the ring and linker
combined, and they include aryl groups linked through
a heteroalkyl linker; heteroaryl groups linked through
a hydrocarbyl linker such as an alkylene; and
heteroaryl groups linked through a heteroalkyl linker.
Thus, for example, C7-heteroarylalkyl would include
pyridylmethyl, phenoxy, and N-pyrrolylmethoxy. [0048]
"Alkylene" as used herein refers to a divalent
hydrocarbyl group; because it is divalent, it can link
two other groups together. Sometimes it refers to -(CH
2),,- where n is 1-8 and preferably n is 1-4, though
where specified, an alkylene can also be substituted
by other groups, and can be of other lengths. The open
valences of an alkylene need not be at opposite ends
of a chain. Thus -CH(Me)- and -C(Me) 2- are also
included within the scope of the term 'alkylenes', as
are cyclic groups such as cyclopropan-1,1- diyl. Where
an alkylene group is substituted, the substituents
include those typically present on alkyl groups as
described herein. [0049] In general, any alkyl,
alkenyl, alkynyl, acyl, or aryl or arylalkyl group or
any heteroform of one of these groups that is
contained in a substituent may itself optionally be
substituted by additional substituents. The nature of
these substituents is similar to those recited with
regard to the primary substituents themselves if the
substituents are not otherwise described. Thus, where
an embodiment of, for example, R7 is alkyl, this alkyl
may optionally be substituted by the remaining
substituents listed as embodiments for R7 where this
makes chemical sense, and where this does not
undermine the size limit provided for the alkyl per
se; e.g., alkyl substituted by alkyl or by alkenyl
would simply extend the upper limit of carbon atoms
for these embodiments, and is not included. However,
alkyl substituted by aryl, amino, alkoxy, =0, and the
like would be included within the scope of the
invention, and the atoms of these substituent groups
are not counted in the number used to describe the
alkyl, alkenyl, etc. group that is being described.
Where no number of substituents is specified, each
such alkyl, alkenyl, alkynyl, acyl, or aryl group may
be substituted with a number of substituents according
to its available valences; in particular, any of these
groups may be substituted with fluorine atoms at any
or all of its available valences, for example. [0050]
"Heteroform" as used herein refers to a derivative of
a group such as an alkyl, aryl, or acyl, wherein at
least one carbon atom of the designated carbocyclic
group has been replaced by a heteroatom selected from
N, O and S. Thus the heteroforms of alkyl, alkenyl,
alkynyl, acyl, aryl, and arylalkyl are heteroalkyl,
heteroalkenyl, heteroalkynyl, heteroacyl, heteroaryl,
and heteroarylalkyl, respectively. It is understood
that no more than two N, O or S atoms are ordinarily
connected sequentially, except where an oxo group is
attached to N or S to form a nitro or sulfonyl group.
[0051] "Optionally substituted" as used herein
indicates that the particular group or groups being
described may have no non-hydrogen substituents, or
the group or groups may have one or more nonhydrogen
substituents. If not otherwise specified, the total
number of such substituents that may be present is
equal to the number of H atoms present on the
unsubstituted form of the group being described.In
some embodiments, the number of substituents permitted
on a group is equal to the number of carbon atoms in
the group. Where an optional substituent is attached
via a double bond, such as a carbonyl oxygen (=0), the
group occupies two available valences, so the total
number of other substituents that may be included is
reduced according to the number of other available
valences. [0052] "Halo", as used herein includes
fluoro, chloro, bromo and iodo. Fluoro and chloro are
often preferred. [0053] "Amino" as used herein refers
to NH2, but where an amino is described as
"substituted" or "optionally substituted", the term
includes NR'R" wherein each R' and R" is independently
H, or is an alkyl, alkenyl, alkynyl, acyl, aryl, or
arylalkyl group or a heteroform of one of these
groups, and each of 



the alkyl, alkenyl, alkynyl, acyl, aryl, or arylalkyl
groups or heteroforms of one of these groups is
optionally substituted with the substituents described
herein as suitable for the corresponding group. The
term also includes forms wherein R' and R" are linked
together to form a 3-8 membered ring which may be
saturated, unsaturated or aromatic and which contains
1-3 heteroatoms independently selected from N, O and S
as ring members, and which is optionally substituted
with the substituents described as suitable for alkyl
groups or, if NR'R" is an aromatic group, it is
optionally substituted with the substituents described
as typical for heteroaryl groups. [0054] In one
aspect, the invention provides novel compounds that
are inhibitors of PIM kinases; such compounds are
effective to treat cancers. The compounds may be
inhibitors of one or more of PIM- 1, PIM-2, and PIM-3.
In some embodiments, the compounds are selective
inhibitors of one or more of these three targets, and
are significantly less active as inhibitors of other
kinases such as ASTl, MSTl, AbI, CDK2, EGFR, PDGFRa,
MAPK, CKIg, PKD2, GSK3b, PKCa, JAK2, CK2, CDKl, c-RAF,
mTOR, PDKl, and PAK2. In other embodiments, the
compounds may inhibit other kinases in addition to one
or more PIM kinases. [0055] In one aspect, the novel
compounds of the invention are compounds having the
structure shown in formula (I) :wherein: R1 is
selected from H, alkyl, substituted alkyl, -SO2NR2,
and -C(=O)R; R is selected from H, D, alkyl, and
substituted alkyl; Y1 is O or S; Y2 is O, S or NR1;
each X1, X2, and X3 is independently selected from
halo, CN, CF3, NO2, alkyl, substituted alkyl, OR, and
NR2, COR, CONR, SOqR, NSOqR, NRCONR, and NRC(O)OR; m,
n and p each independently represent O, 1 or 2; W1,W2
and W3 are each independently C or N, wherein each C
is substituted with H or X3 or Ar, provided that
either W2 or W3 is the point of attachment for Ar; Ar
is a 5-10 membered aromatic or heteroaromatic group
that is optionally substituted with (X )n; A is
selected from the group consisting of CH2Q, -O-Z,
-NRZ, SOqZ, SOqNRZ, NRSOqZ, NR-C(O)Z, NRC(O)-OZ,
NRC(O)-NRZ, NRC(O)-OZ, OC(O)NRZ, -C(=O)OZ and
-C(=0)NRZ, where Z is H, alkyl, substituted alkyl,
heterocyclyl, substituted heterocyclyl, aryl, or
substituted aryl, and Q is OZ or NRZ; R is
independently selected at each occurrence from the
group consisting of H, alkyl or substituted alkyl, and
two R on NR2 can cyclize to form a 5-7 membered ring
that can be substituted and may optionally contain one
additional heteroatom selected from N, O and S as a
ring member, and R and Z, when both present on A or Q,
can optionally cyclize to form a 5-7 membered ring
that can be substituted and can include an additional
O, N or S as a ring member; and each q is
independently O, 1 or 2; or a pharmaceutically
acceptable salt or labeled form thereof. [0056] In
another aspect, the novel compounds of the invention
are compounds having the structure shown in formula
(F):wherein: R1 is selected from H, alkyl, substituted
alkyl, -SO2NR2, and -C(=O)R; R is selected from H,
alkyl, and substituted alkyl; Y1 is O or S; Y2 is O, S
or NR1; each X1, X2, and X3 is independently selected
from halo, CN, CF3, NO2, alkyl, substituted alkyl, OR,
and NR2, COR, CONR, SOqR, NSOqR, NRCONR, and NRC(O)OR;
m, n and p each independently represent O, 1 or 2;
W1,W2 and W3 are each independently C or N, wherein
each C is substituted with H or X3 or Ar, provided
that either W2 or W3 is the point of attachment for
Ar; Ar is a 5-10 membered aromatic or heteroaromatic
group that is optionally substituted with (X )n; A is
selected from the group consisting of CH2Q, -O-Z,
-NRZ, SOqZ, NRSOqZ, NR-C(O)Z, NRC(O)- OZ, NRC(O)-NRZ,
NRC(O)-OZ, OC(O)NRZ, -C(=O)OZ and -C(=0)NRZ, where Z
is H, alkyl, substituted alkyl, heterocyclyl,
substituted heterocyclyl, aryl, or substituted aryl,
and Q is OZ or NRZ; R is independently selected at
each occurrence from the group consisting of H, alkyl
or substituted alkyl, and two R on NR2 can cyclize to
form a 5-7 membered ring that can be substituted and
may 



optionally contain one additional heteroatom selected
from N, O and S as a ring member, and R and Z, when
both present on A or Q, can optionally cyclize to form
a 5-7 membered ring that can be substituted and can
include an additional O, N or S as a ring member; and
each q is independently O, 1 or 2; or a
pharmaceutically acceptable salt thereof. [0057] In
some embodiments of compounds of formula (I) and (F),
Y1 is O. In some embodiments, R1 is H, Me or -C(=O)R.
In preferred embodiments, R1 is H. [0058] In some
embodiments, Y2 is O. In other embodiments, Y2 is S.
In still other embodiments, Y2 is NR1. [0059] In some
embodiments of formula (I), R2 is H, D, Me, Et,
cyclopropyl, isopropyl, or CH2OH. In preferred
embodiments, R2 is H or D. [0060] In some embodiments
of formula (F), R is H, Me, Et, cyclopropyl,
isopropyl, or CH2OH. In preferred embodiments, R2 is
H. [0061] In some embodiments of formula (I) and (F),
W1 and W2 are each independently CH or CMe. In
preferred embodiments, both W1 and W2 are CH. [0062]
In some of the foregoing embodiments, m is 1. When m
is 1, in some embodiments X1 is halo. [0063] In
formula (I) and (F), W1,W2 and W3 are each
independently C or N, wherein each C is substituted
with H or X3 or Ar, provided that either W2 or W3 is C
and is the point of attachment for Ar. Since Ar is
attached to one position of this ring, no more than
two ofW1,W2 and W3 can be N, andpreferably at most one
ofW1,W2 andW3 is N and the other two are both carbon.
In some preferred embodiments, W1,W2 andW3 are each
carbon. [0064] In some embodiments, W1 is C, and one
ofW2 andW3 is N. [0065] In the foregoing compounds,
sometimes W3 is the point of attachment for Ar. In
other embodiments of these compounds, W2 is the point
of attachment for Ar. Preferably, W3 is C and is the
point of attachment for Ar. [0066] In some embodiments
of the foregoing compounds, Ar is phenyl or pyridyl or
pyrazinyl, each of which can be substituted. In some
embodiments, Ar is 3-pyridyl; or Ar is phenyl; or Ar
is 2-pyrazinyl. [0067] In some embodiments of the
foregoing compounds, A comprises an amide linkage. In
some embodiments of the foregoing compounds, Ar is
preferably phenyl or 3-pyridyl. Preferably, A is
attached to Ar at a position that is meta or para
relative to the point where Ar attaches to W2 or W3,
i.e., A and W2 (or W ) are not attached at adjacent
atoms of the ring Ar in such embodiments. [0068] Ar in
the foregoing embodiments can be substituted. In some
embodiments, Ar is substituted with one group selected
from halo, amino, alkyl, and hydroxyl, in addition to
A. [0069] In some embodiments of the foregoing
compounds, A is selected from the group consisting of
CH2Q, -O-Z, -NRZ, SOqZ, SOqNRZ, NRSOqZ, NR-C(O)Z,
NRC(O)-OZ, NRC(O)-NRZ, NRC(O)-OZ, OC(O)NRZ, -C(=O)OZ
and -C(=O)NRZ, where q, R and Z are defined as further
described herein. In some embodiments of the foregoing
compounds, A is -NR-C(O)Z or -C(=O)NRZ, wherein R is H
or Me. In other embodiments wherein R and Z of the
group A are linked together to form an optionally
substituted ring, such as an optionally substituted
pyrrolidine, piperidine, piperazine, homopiperazine,
morpholine, or thiomorpholine. In some such
embodiments wherein A is -NR-C(O)Z or -C(=O)NRZ. In
still other embodiments, A is -NRZ or -OZ. [0070] In
some embodiments of the compounds described above, Z
is a group of the formula - (CH2)rZ', wherein r is 0,
1, 2, 3, or 4, and Z' is -NR 1R2 or a 5-6 membered
heteroaryl or heterocyclic ring containing at least
one N as a ring member, and optionally substituted. In
some embodiments, Z' is 1- pyrrolidinyl, 2-pyridinyl,
3-pyridinyl, 4-pyridinyl, 2-pyrazinyl, 1-imidazolyl,
2-imidazolyl, 4-imidazolyl, 3-piperidinyl,
1-piperidinyl, 4-morpholinyl, 2-thiazolinyl, and
2-thiazolidinyl. [0071] In some embodiments, the
compound of formula (I) is a compound of formula
(II):wherein A, R1, R2, X1, X2, X3, m, n, and p are as
defined above for compounds of formula (I), and each
of Z2, Z3, Z4, Z5 and Z6 is independently C or N,
provided not more than two of Z2, Z3, Z4, Z5 and Z6
are N, and wherein each C is CH or CX2 or is the point
of attachment for A, or a pharmaceutically acceptable
salt or labeled form thereof. [0072] In some
embodiments, the compound of formula (F) is a compound
of formula (IF): wherein A, R , R , X , X , X , m, n,
and p are as defined above for compounds of formula
(I'), and each of Z2, Z3, Z4, and is independently C
or N, provided not more than two of Z22, Z33, Zr-,44,
Z and Z6 are N, and wherein each C is CH or CX2 or is
the point of attachment for A.[0073] In some
embodiments of formula (II) and (IF), Z3 is C-A.
[0074] In some embodiments of formula (II) and (II'),
Z6 is N and Z3 is N. A in such embodiments can be
attached at Z5. 



[0075] In some embodiments of formula (II) and (IF), A
is -C(=O)-NRZ or -NRC(O)Z, wherein R is H or Me; or A
is -NRZ or -OZ. In some such embodiments wherein A is
-NR-C(O)Z or -C(=O)NRZ, R and Z of the group A are
linked together to form an optionally substituted
ring, such as an optionally substituted pyrrolidine,
piperidine, piperazine, homopiperazine, morpholine, or
thiomorpholine. [0076] In compounds of formula (II)
and (IF), sometimes m is 1; and when m is 1, in some
embodiments X1 is halo. [0077] In some embodiments of
the compounds of formula (II) and (IF), Z4 and Z5 are
both C. [0078] In some embodiments of the compounds of
formula (II) and (IF), Z4 is C-A. In these
embodiments, sometimes Z is N. [0079] In some
embodiments of the compounds of formula (II) and (IF)
described above, Z2 and Z6 are both CH. [0080] In some
embodiments of the compounds of formula (II) and (IF)
described above, p is 0. [0081] In some embodiments of
the compounds of formula (II) and (IF) described
above, n is 0. [0082] In another aspect, the invention
provides a compound of the formula (III): wherein X1
is Cl or F, and m is 0 or 1; R2 is selected from H, D,
alkyl, and substituted alkyl; X2 is halo, NH2, OH, or
CH2OH, and n is 0 or 1; X3 is Me, and p is 0 or 1; one
of Z3 and Z4 is CH and the other of Z3 and Z4 is CA;
Z5 is N or CH, or Z5 can be CX if n is 1;R1 is H or
-C(O)R; A is COOH, OH, CH2OH, NH2, CONH2, -SO2NH2,
-NHSO2CF3, tetrazole, or a group of the formula -LAz,
wherein L is a linker selected from the group
consisting of -NR-, -C(O)-, -0-, -NRC(O)-, -C(O)NR-,
-NRSO2-, -SO2NR-, -NRC(0)-(CH 2)r, and -C(O)NR-(CH
2),-, where each r is independently 1-3; each R is
independently H, alkyl or substituted alkyl; and Az
represents a 5-7-membered nitrogen-containing
heterocyclic or heteroaryl group; or a
pharmaceutically acceptable salt or labeled form
thereof. [0083] In another aspect, the invention
provides a compound of the formula (IH'): wherein X1
is Cl or F, and m is Oor 1; R2 is selected from H,
alkyl, and substituted alkyl; X2 is halo, NH2, OH, or
CH2OH, and n is Oor 1; X3 is Me, and p is Oor 1; one
of Z3 and Z4 is CH and the other of Z3 and Z4 is CA;
Z5 is N or CH, or Z5 can be CX if n is 1; R1 is H or
-C(O)R; and A is COOH, OH, CH2OH, NH2, CONH2, -SO2NH2,
-NHSO2CF3, tetrazole, or a group of the formula -L-Az,
wherein L is a linker selected from the group
consisting of -NR-, -C(O)-, -0-, -NRC(O)- -C(O)NR-,
-NRC(0)-(CH 2)r, and -C(O)NR-(CH 2),-, where each r is
independently 1-3; each R is independently H, alkyl or
substituted alkyl; and Az represents a 5-7-membered
nitrogen-containing heterocyclic or heteroaryl group.
[0084] In some embodiments of the compounds of formula
(III) and (HF) described above, m is O. In other
embodiments, m is 1. [0085] In some embodiments of the
compounds of formula (III) and (HF) described above, p
is O.[0086] In some embodiments of the compounds of
formula (III) and (IIP) described above, Z3 is CA. In
other embodiments of the compounds of formula (III)
and (IIP) described above, Z4 is CA. [0087] In some
embodiments of the compounds of formula (III) and
(IIP) described above, n is 1 and Z5 is CX. In other
embodiments of the compounds of formula (III) and
(IH'), Z5 is N. In other embodiments of the compounds
of formula (III) and (HP), Z5 is CH. [0088] In
preferred embodiments of formula (III) and (IIP), R1
is H. [0089] In some embodiments of formula (III), R2
is H. In some embodiments, R2 is selected from H, D
and Me. In some embodiments, R2 is selected from H, D,
Me, Et, cyclopropyl, isopropyl and CH2OH. [0090] In
some embodiments of formula (IIP), R2 is H. In some
embodiments, R2 is selected from H and Me. In some
embodiments, R2 is selected from H, Me, Et,
cyclopropyl, isopropyl and CH2OH. [0091] In some
embodiments of the compounds of formula (III) and
(IIP) described above, A is a group -L-Az. In some
embodiments of formula (III), L is a linker selected
from the group consisting of - NR-, -C(O)-, -O-,
-NRC(O)-, -C(O)NR-, -NRSO2-, -SO2NR-, -NRC(O)-(CH2)r,
and -C(O)NR-(CH 2),-. In some embodiments of formula
(III) and (IIP), L is a linker selected from the group
consisting of -NR-, -NRC(O)-, and -C(O)NR-. In other
such embodiments of formula (III) and (IIP), L is
selected from - NRC(O)-(CH 2)r, and -C(O)NR-(CH 2),-,
where each r is independently 1-3. 



[0092] In specific embodiments, the compounds of
Formula (III) have the formula (Ilia): wherein m is 0
or 1, and X1 is Cl or F; X2 is selected from H, Cl,
OH, OMe, NH2, NHMe, Me, and F; R is H, D or Me ; and R
is H, Me, Et, or isopropyl ; or a pharmaceutically
acceptable salt or labeled form thereof. [0093] In
specific embodiments, the compounds of Formula (IIP)
have the formula (HIa'):wherein m is 0 or 1, and X1 is
Cl or F; X2 is selected from H, Cl, OH, OMe, NH2,
NHMe, Me, and F; R2 is H or Me ; and R is H, Me, Et,
or isopropyl ; or a pharmaceutically acceptable salt
thereof. [0094] In formula Ilia and Ilia' , the acyl
group attached to the phenyl ring bearing X2 can be at
any position on the phenyl ring ; preferably it is not
ortho to the phenyl-furan linking bond. In specific
embodiments, the acyl group is attached at the
position para to (i.e., farthest from) X2. In specific
embodiments, the acyl group is attached at the
position para to (i.e., farthest from) the bond
linking the phenyl ring to the furan in Formula Ilia
and Ilia' . In the compounds of Formula Ilia and Ilia'
, X2 can sometimes be H, F or Cl. In some embodiments,
R is Me or H, and Me is sometimes preferred. In many
embodiments of these compounds, R2 is H. In some
embodiments of formula Ilia, R2 is D. In compounds of
formula Ilia and Ilia' , m can be 0, in which case X1
is absent ; or m can be 1, in which case X1 is F or
Cl. Preferably, m is 1. [0095] In another aspect, the
invention provides a compound of the formula
(IV):wherein: R1 is selected from H, alkyl,
substituted alkyl, -SO2NR2, and -C(=O)R; R2 is
selected from H, D, alkyl, and substituted alkyl; R3
is selected from H, D, F, OH, alkyl, and substituted
alkyl; Y1 is O or S; Y2 is O, S or NR1; each X1, X2,
and X3 is independently selected from halo, CN, CF3,
NO2, alkyl, substituted alkyl, OR, and NR2, COR, CONR,
SOqR, NSOqR, NRCONR, and NRC(O)OR; m, n and p each
independently represent O, 1 or 2; W1,W2 and W3 are
each independently C or N, wherein each C is
substituted with H or X3 or Ar, provided that either W
or W is the point of attachment for Ar; Ar is a 5-10
membered aromatic or heteroaromatic group that is
optionally substituted with (X2)n; A is selected from
the group consisting of CH2Q, -0-Z, -NRZ, SOqZ,
SOqNRZ, NRSOqZ, NR-C(O)Z, NRC(O)-OZ, NRC(O)-NRZ,
NRC(O)-OZ, OC(O)NRZ, -C(=O)OZ and -C(=0)NRZ, where Z
is H, alkyl, substituted alkyl, heterocyclyl,
substituted heterocyclyl, aryl, or substituted aryl,
and Q is OZ or NRZ; R is independently selected at
each occurrence from the group consisting of H, alkyl
or substituted alkyl, and two R on NR2 can cyclize to
form a 5-7 membered ring that can be substituted and
may optionally contain one additional heteroatom
selected from N, O and S as a ring member, and R and
Z, when both present on A or Q, can optionally cyclize
to form a 5-7 membered ring that can be substituted
and can include an additional O, N or S as a ring
member; and each q is independently O, 1 or 2; or a
pharmaceutically acceptable salt or labeleled form
thereof. [0096] In another aspect, the invention
provides a compound of the formula (IV):wherein: R1 is
selected from H, alkyl, substituted alkyl, -SO2NR2,
and -C(=O)R; R2 is selected from H, alkyl, and
substituted alkyl; R3 is selected from H, F, OH,
alkyl, and substituted alkyl; Y1 is O or S; Y2 is O, S
or NR1; each X1, X2, and X3 is independently selected
from halo, CN, CF3, NO2, alkyl, substituted alkyl, OR,
and NR2, COR, CONR, SOqR, NSOqR, NRCONR, and NRC(O)OR;
m, n and p each independently represent O, 1 or 2;
W1,W2 and W3 are each independently C or N, wherein
each C is substituted with H or X3 or Ar, provided
that either W or W is the point of attachment for Ar;
Ar is a 5-10 membered aromatic or heteroaromatic group
that is optionally substituted with (X2)n; A is
selected from the group consisting of CH2Q, -0-Z,
-NRZ, SOqZ, NRSOqZ, NR-C(O)Z, NRC(O)- 



OZ, NRC(O)-NRZ, NRC(O)-OZ, OC(O)NRZ, -C(=O)OZ and
-C(=0)NRZ, where Z is H, alkyl, substituted alkyl,
heterocyclyl, substituted heterocyclyl, aryl, or
substituted aryl, and Q is OZ or NRZ; R is
independently selected at each occurrence from the
group consisting of H, alkyl or substituted alkyl, and
two R on NR2 can cyclize to form a 5-7 membered ring
that can be substituted and may optionally contain one
additional heteroatom selected from N, O and S as a
ring member, and R and Z, when both present on A or Q,
can optionally cyclize to form a 5-7 membered ring
that can be substituted and can include an additional
O, N or S as a ring member; and each q is
independently O, 1 or 2; or a pharmaceutically
acceptable salt thereof. [0097] In some embodiments of
compounds of formula (IV) and (IV), Y1 is O. In some
embodiments, R1 is H, Me or -C(=O)R. In preferred
embodiments, R1 is H. [0098] In some embodiments, Y2
is O. In other embodiments, Y2 is S. In still other
embodiments, Y2 is NR1.[0099] In some embodiments of
formula (IV), R2 is H, D, Me, Et, cyclopropyl,
isopropyl, or CH2OH. In certain preferred embodiments,
R is H. In other preferred embodiments, R is D. [0100]
In some embodiments of formula (IV), R2 is H, Me, Et,
cyclopropyl, isopropyl, or CH2OH. In preferred
embodiments, R2 is H. [0101] In compounds of formula
(IV), R3 is selected from H, D, F, OH, alkyl, and
substituted alkyl. In some embodiments of R3 is H. In
other embodiments, R3 is D. In other embodiments, R3
is F or OH. In further embodiments, R is alkyl or
substituted alkyl; sometimes R is methyl. In certain
embodiments of formula (IV), each of R2 and R3 is H.
In other embodiments, each of R2 and R3 is D. [0102]
In compounds of formula (IV), R3 is selected from H,
F, OH, alkyl, and substituted alkyl. In some
embodiments of R3 is H. In other embodiments, R3 is F
or OH. In further embodiments, R3 is alkyl or
substituted alkyl; sometimes R is methyl. [0103] In
some embodiments of the foregoing compounds of formula
(IV) and (IV), W1 and W2 are each independently CH or
CMe. In preferred embodiments, both W1 and W2 are CH.
[0104] In some of the foregoing embodiments, m is 1.
When m is 1, in some embodiments X1 is halo. [0105] In
formula (IV) and (IV), W1,W2 and W3 are each
independently C or N, wherein each C is substituted
with H or X3 or Ar, provided that either W2 or W3 is C
and is the point of attachment for Ar. Since Ar is
attached to one position of this ring, no more than
two ofW1,W2 and W3 can be N, and preferably at most
one ofW1,W2 andW3 is N and the other two are both
carbon. In some preferred embodiments, W1,W2 andW3 are
each carbon. [0106] In some embodiments, W1 is C, and
one ofW2 andW3 is N. [0107] In the foregoing
compounds, sometimes W3 is the point of attachment for
Ar. In other embodiments of these compounds, W2 is the
point of attachment for Ar. Preferably, W3 is C and is
the point of attachment for Ar. [0108] In some
embodiments of the foregoing compounds, Ar is phenyl
or pyridyl or pyrazinyl, each of which can be
substituted. In some embodiments, Ar is 3-pyridyl; or
Ar is phenyl; or Ar is 2-pyrazinyl. [0109] In some
embodiments of the foregoing compounds, A comprises an
amide linkage. In some embodiments of the foregoing
compounds, Ar is preferably phenyl or 3-pyridyl.
Preferably, A is attached to Ar at a position that is
meta or para relative to the point where Ar attaches
to W2 or W3, i.e., A and W2 (or W ) are not attached
at adjacent atoms of the ring Ar in such embodiments.
[0110] Ar in the foregoing embodiments can be
substituted. In some embodiments, Ar is substituted
with one group selected from halo, amino, alkyl, and
hydroxyl, in addition to A. [0111] In compounds of
formula (IV), A is selected from the group consisting
of CH2Q, -O-Z, - NRZ, SOqZ, SOqNRZ, NRSOqZ, NR-C(O)Z,
NRC(O)-OZ, NRC(O)-NRZ, NRC(O)-OZ, OC(O)NRZ, - C(=O)OZ
and -C(=O)NRZ. In some embodiments of the foregoing
compounds, A is -NR-C(O)Z or -C(=O)NRZ, wherein R is H
or Me. In other embodiments wherein A is -NR-C(O)Z or
-C(=O)NRZ, R and Z of the group A are linked together
to form an optionally substituted ring, such as an
optionallysubstituted pyrrolidine, piperidine,
piperazine, homopiperazine, morpholine, or
thiomorpholine. In still other embodiments, A is -NRZ
or -OZ. [0112] In some embodiments of the compounds
described above, Z is a group of the formula
-(CH2)rZ', wherein r is 0, 1, 2, 3, or 4, and Z' is
-NR 1R2 or a 5-6 membered heteroaryl or heterocyclic
ring containing at least one N as a ring member, and
optionally substituted hi some embodiments, Z' is
1-pyrrolidinyl, 2-pyridinyl, 3-pyridinyl, 4-pyridinyl,
2-pyrazinyl, 1-imidazolyl, 2-imidazolyl, Aimidazolyl,
3-piperidinyl, 1-piperidinyl, 4-morpholinyl,
2-thiazolinyl, and 2-thiazolidinyl. 



[0113] In selected embodiments, the invention provides
a compound selected from the compounds in Table 1. In
further embodiments, the invention provides a compound
selected from the compounds in any one of the tables
provided herein. [0114] In another aspect, the
invention provides a method to treat a condition
associated with excessive activity of a PIM kinase or
Flt3. These conditions include cancer; thus in certain
embodiments, the invention provides a method to treat
cancer, comprising administering to a subject in need
of treatment for cancer an effective amount of a
compound as described above, of Formula (I), (F),
(II), (IF), (HI), (HF ), (IV) and/or (IV). In certain
embodiments, the cancer is selected from the group
consisting of colon cancer, pancreatic cancer,
prostate cancer, and leukemia. In specific
embodiments, the cancer is acute myelogenous leukemia.
Optionally, the leukemia may be refractory AML or AML
associated with a mutated Flt3. [0115] In another
aspect, the invention provides a method to manufacture
a medicament, wherein the medicament comprises a
compound of one of the formulae as described above.
[0116] In another aspect, the invention provides a
pharmaceutical composition comprising at least one
compound from among the compounds described above,
admixed with at least one pharmaceutically acceptable
excipient. Preferably, the excipient(s) include at
least one excipient other than water, ethanol or DMSO.
[0117] In yet another aspect, the invention provides a
method to treat inflammation or pain, comprising
administering to a subject in need of such treatment
an effective amount of a compound described above. For
example, methods are provided for treating pain in a
subject, which comprise administering a compound
described herein to a subject in need thereof in an
amount effective to treat the pain. Provided also are
methods of treating inflammation in a subject, which
comprise administering a compound described herein to
a subject in need thereof in an amount effective to
treat the inflammation. The subject may be a research
animal (e.g., rodent, dog, cat, monkey), for example,
or may be a human. Conditions associated with
inflammation and pain include without limitation acid
reflux, heartburn, acne, allergies and allergen
sensitivities, Alzheimer' s disease, asthma,
atherosclerosis, bronchitis, carditis, celiac disease,
chronic pain, Crohn's disease, cirrhosis, colitis,
dementia, dermatitis, diabetes, dry eyes, edema,
emphysema, eczema, fibromyalgia, gastroenteritis,
gingivitis, heart disease, hepatitis, high blood
pressure, insulin resistance, interstitial cystitis,
joint pain/arthritis/rheumatoid arthritis, metabolic
syndrome (syndrome X), myositis, nephritis, obesity,
osteopenia, glomerulonephritis (GN), juvenile cystic
kidney disease, and type I nephronophthisis (NPHP),
osteoporosis, Parkinson's disease, GuamParkinson
dementia, supranuclear palsy, Kuf s disease, and
Pick's disease, as well as memory impairment, brain
ischemia, and schizophrenia, periodontal disease,
polyarteritis, polychondritis, psoriasis, scleroderma,
sinusitis, Sjogren's syndrome, spastic colon, systemic
candidiasis, tendonitis, urinary track infections,
vaginitis, inflammatory cancer (e.g., inflammatory
breast cancer) and the like. [0118] Methods for
determining and monitoring effects of compounds herein
on pain or inflammation are known. For example,
formalin-stimulated pain behaviors in research animals
can be monitored after administration of a compound
described herein to assess treatment of pain (e.g., Li
et al., Pain 115(1-2): 182-90 (2005)). Also,
modulation of pro-inflammatory molecules (e.g., IL-8,
GRO-alpha, MCP-I, TNFalpha and iNOS) can be monitored
after administration of a compound described herein to
assess treatment of inflammation (e.g., Parhar et al.,
Int J Colorectal Dis. 22(6): 601-9 (2006)), for
example. Thus, also provided are methods for
determining whether a compound herein reduces
inflammation or pain, which comprise contacting a
system with a compound described herein in an amount
effective for modulating (e.g., inhibiting) the
activity of a pain signal or inflammation signal.
[0119] Provided also are methods for identifying a
compound that reduces inflammation or pain, which
comprise: contacting a system with a compound of
Formula I; and detecting a pain signal or inflammation
signal, whereby a compound that modulates the pain
signal relative to a control molecule is identified as
a compound that reduces inflammation of pain.
Non-limiting examples of pain signals are
formalin-stimulated pain behaviors and examples of
inflammation signals include without limitation a
level of a pro-inflammatory molecule. The invention
thus in part pertains to methods for modulating
angiogenesis in a subject, and methods for treating a
condition associated with aberrant angiogenesis in a
subject proliferative diabetic retinopathy. [0120]
Also provided are methods for treating a condition
associated with an aberrant immune response in a
subject, which comprise administering a compound
described herein to a subject in need thereof in an
amount effective to treat the condition. Conditions
characterized by an aberrant immune response include
without limitation, organ transplant rejection,
asthma, autoimmune disorders, including rheumatoid
arthritis, multiple sclerosis, myasthenia gravis,
systemic lupus erythematosus, scleroderma,
polymyositis, mixed connective tissue disease (MCTD),
Crohn's disease, and ulcerative colitis. In certain 



embodiments, an immune response may be modulated by
administering a compound herein in combination with a
molecule that modulates (e.g., inhibits) the
biological activity of an mTOR pathway member or
member of a related pathway (e.g., mTOR, PI3 kinase,
AKT). In certain embodiments the molecule that
modulates the biological activity of an mTOR pathway
member or member of a related pathway is rapamycin. In
certain embodiments, provided herein is a composition
comprising a compound described herein in combination
with a molecule that modulates the biological activity
of an mTOR pathway member or member of a related
pathway, such as rapamycin, for example. [0121] The
compounds are inhibitors of at least one PIM kinase,
and frequently they are selective inhibitors that
inhibit one or more of PIM-I, PIM-2 and PIM-3, while
exerting less inhibition of other kinases. Other
kinases for this purpose include ASTl, MSTl, AbI,
CDK2, EGFR, PDGFRa, MAPK, CKIg, PKD2, GSK3b, PKCa,
JAK2, CK2, CDKl, c-RAF, mTOR, PDKl, and PAK2. In
someembodiments, compounds of the invention are at
least 3 times more active as measured by IC50 against
one or more of the PIM kinases than against any of the
other kinases of interest. [0122] The compounds of the
formulae described herein may exist as tautomers of
the depicted structure, and may exist as a single
isomer about the carbon-carbon double bond or as a
mixture of isomers. In some embodiments, the compounds
may include one or more stereocenters, and thus may
exist as enantiomers or diastereomers. They may also
exist as rotamers (rotational isomers) wherein
rotation about a bond such as an aryl-aryl bond is
sufficiently hindered for two rotational isomers to be
separable and relatively stable at room temperature.
The invention includes each tautomer, isomer,
enantiomer, diastereomer and rotational isomer, and
mixtures thereof. In some embodiments, the compound of
formula (I) is preferably in the E configuration with
respect to the C-C double bond, meaning the ring
containing W -W3 is on the opposite side of the double
bond (Le, in a trans configuration) relative to the
C=Y1 carbon atom of the oxindole ring. [0123] The
compounds of the invention may have ionizable groups
so as to be capable of preparation as pharmaceutically
acceptable salts. These salts may be acid addition
salts involving inorganic or organic acids, or the
salts may, in the case of acidic forms of the
compounds of the invention be prepared from inorganic
or organic bases. Suitable pharmaceutically acceptable
acids and bases are well-known in the art. Exemplary
but not exclusive examples of suitable acids for
forming pharmaceutically acceptable salts includes
hydrochloric, sulphuric, hydrobromic, methanesulfonic,
toluenesulfonic, phosphoric, lactic, succinic,
benzoic, citric, acetic, or tartaric acids. Exemplary
bases for forming pharmaceutically acceptable base
addition salts include potassium hydroxide, sodium
hydroxide, ammonium hydroxide, caffeine, various
amines, and the like; other counterions such as
magnesium, zinc, calcium, and iron may also be used.
Methods for preparation of the appropriate salts are
well-established in the art. [0124] Compounds
according to the present invention may optionally be
in labeled form. Labeled forms of the compounds
described herein include compounds that have been
modified to be detectable by some analytic technique.
Representative labeled forms of the compounds
described herein include isotopically-labeled
compounds which are otherwise identical to those
defined in the general formulae provided herein, but
for the fact that one or more atoms are replaced by an
atom having an atomic mass or mass number different
from the atomic mass or mass number found usually in
nature. Examples of isotopes that can be incorporated
into compounds of the invention include isotopes of
hydrogen, carbon, nitrogen, oxygen, phosphorus,
sulfur, fluorine, chlorine, iodine, bromine and
technetium, exemplified by 2H, 3H, 11C, 13C, 14C, 13N,
15N, 15O, 18F, 99Tc, 3 1P, 34S, 123I and 125I, and the
like. Such labeled compounds can be prepared using
methods known to those of skill in the art. Compounds
of present invention and pharmaceutically acceptable
salts and prodrugs of said compounds that contain the
aforementioned isotopes and/or other isotopes of other
atoms are within the scope of this invention. Other
suitable labels include radioactive labels,
fluorescent labels, paramagnetic labels, heavy
elements or rare earth ions. [0125] The present
invention also provides prodrugs of the compounds of
this invention. Prodrugs refer to compounds that are
readily convertible in vivo into a compound of formula
(I). Conventionalprocedures for the selection and
preparation of suitable prodrug derivatives are
described, for example, in "Design of Prodrugs", ed.
H. Bundgaard, Elsevier, 1985. [0126] In another
aspect, the invention provides a method of inhibiting
the in vivo activity of PIM-I, PIM-2, and/or PIM-3,
the method comprising administering to a subject in
need of such treatment a therapeutically effective
amount of a compound or salt of formula (I) or (F), or
a pharmaceutical composition thereof. [0127] The
compounds of the invention have been shown to inhibit
PIM kinases as demonstrated in the examples provided
herein. Representative compounds of the formulae
provided herein have been tested for their efficacy
against PIM kinases and against other kinases, and
have been shown to be effective inhibitors of at least
one of PIM-I, PIM-2, and PIM-3; and in many cases,
they are also selective with respect to other kinases.



[0128] Figure 1 provides results of testing one
compound of formula (III) against a panel of over 100
kinases. When tested at a single concentration (0.5
micromolar) that inhibited three PIM kinases by more
than 85%, most other kinases in the panel were
inhibited by less than 50%, and a group of other
kinases that include ASKl, MSTl, AbI, CDK2, EGFR,
PDGFRa, MAPK, CKIg, PKD2, GSK3b, PKCa, JAK2, CK2,
CDKl, c-RAF, mTOR, PDKl, and PAK2, were inhibited by
10% or less. ASKl and MSTl were not inhibited
measurably by this concentration of a compound of
formula (III), which is particularly significant since
inhibition of these kinases can cause unanticipated
side effects. O. Fedorov, et al., PNAS 104(51),
20523-28 (Dec. 2007). Accordingly, in one aspect the
invention provides an inhibitor of PIM kinases that is
selective for PIM over these other kinases. Compounds
of formula (III) may be more active on PIM-I than
other PIM kinases, as illustrated in Figure 1; thus
the invention also provides compounds that are
selective for PIM-I kinase over PIM-2 or PIM-3. [0129]
In addition to their demonstrated activity on PIM
kinases, the compounds of the invention have been
shown to inhibit growth or cause death of cancer cells
in cell cultures. Representative compounds of the
formulae provided herein have been shown to be
effective inhibitors of cell growth in HCTl 16 (colon
cancer), K-562 (chronic myelogenous leukemia), MV-4-
11 (acute myelogenous leukemia), MiaPaca (pancreatic
cancer), PC3 (prostate cancer), and THP-I (acute
myelogenous leukemia) cell cultures. Accordingly,
these compounds are shown to be useful for treatment
of cancers. Without being bound by theory, it is
believed that this anticancer activity correlates with
and results from inhibition of PIM kinases by the
compounds of the formulae provided herein. [0130]
Accordingly, in yet another aspect, the invention
provides a method of treating diseases or disorders
associated with uncontrolled, abnormal, and/or
unwanted cellular activities effected directly or
indirectly by PIM-I, PIM-2, and/or PIM-3, the method
comprising administering to a mammal in need of such
treatment a therapeutically effective amount of a
compound or salt of any of the formulae provided
herein, or a pharmaceutical composition thereof.
[0131] In addition to their activity on PIM kinases,
the compounds described herein may also be active as
inhibitors of Flt3. Inhibitors of Flt3 have shown
clinical efficacy for treating refractory AML.
Accordingly, in another aspect, the invention also
provides compounds and compositions for
treatingdisorders associated with excessive or
undesired levels of Flt3 activity. In particular
embodiments, these compounds are useful to treat
patients with relapsed or refractory AML, as
demonstrated by Smith, et al. Smith, et al.
demonstrated that mutated Flt3 is associated with many
refractory AML conditions, and that inhibitors of Flt3
were effective to treat such conditions. In some
embodiments, the invention thus includes a further
step of identifying a suitable patient for treatment
by determining whether the patient (subject) has
excessive activity of Flt3 kinase, or if the cancer
involved includes a mutated Flt3 kinase that is
activated more than normal. [0132] In another aspect,
the invention provides a method of inhibiting
proliferative activity of cells when such activity is
undesired or excessive, the method comprising
administering to a cell or a plurality of cells an
effective amount of a compound or salt of one of the
formulae provided herein, or a pharmaceutical
composition thereof. [0133] In still another aspect,
the invention provides a method of treating cancer,
comprising administering a therapeutically effective
amount of a compound of any of the formulae provided
herein, or a pharmaceutically acceptable salt or a
pharmaceutical composition comprising a compound or
salt of one of these formulae to a patient in need of
such treatment. [0134] A further aspect of the
invention is a method of treating malignancies such as
ovarian cancer, cervical cancer, breast cancer,
colorectal cancer, and glioblastomas, among others, in
a patient in need of such treatment, by administering
a compound or salt of formula 1, or a pharmaceutical
composition thereof. In some embodiments, the
malignancy is selected from colon cancer, pancreatic
cancer, prostate cancer, and leukemia, such as acute
myelogeneous leukemia (AML) and/or chronic myelogenous
leukemia (CML). In one embodiment, the invention
provides a method to treat refractory AML. [0135]
Compounds and compositions of the invention may be
used alone or in combination with anticancer or other
agents, such as palliative agents, that are generally
administered to a patient being treated for cancer, as
further described herein. [0136] In another aspect,
the invention provides a method to treat inflammation,
which method comprises administering to a subject in
need of such treatment an effective amount of a
compound of one of the formulae provided herein, or a
pharmaceutically acceptable salt or pharmaceutical
composition thereof, as described herein. [0137] In
yet another aspect, the invention provides a method to
inhibit a PIM kinase in vitro. This method may be used
for screening of compounds or antibodies to assess
their binding to a PIM kinase, i.e., as a standard for
an assay or as a binding agent in a displacement
assay, or it can be used to verify the 



functioning of an in vitro assay method, or it can be
used to reduce or prevent activity of PIM kinase in a
cell-free in vitro mixture that is used to assess a
pathway for overall activity, when the pathway
includes or depends upon the activity of a PIM kinase.
[0138] In another aspect, the invention provides
compounds that are inhibitors of Flt3. These compounds
and pharmaceutical compositions containing such
compounds, are useful to treat conditions associated
with excessive or undesired activity of Flt3,
including inflammation. Thus the invention also
provides a method to treat inflammation, which method
comprises administering to a subject in need ofsuch
treatment an effective amount of a compound of any of
the formulae provided herein. The condition can be an
airway inflammation disorder; in one embodiment, the
condition is asthma. [0139] "Subject" for the purposes
of the present invention includes humans and other
animals, particularly mammals. Thus the methods are
applicable to both human therapy and veterinary
applications. In certain embodiments the subject is a
mammal, and in a preferred embodiment the subject is
human. [0140] Where the invention includes
administering a compound of one of the formulae
described herein to a subject, it may also include the
step of identifying a subject in need of such
treatment. Methods for identifying a subject in need
of treatment for cancer are known in the art to those
of ordinary skill. In some of these embodiments, the
subject is a human who has been diagnosed with at
least one form of cancer. In some embodiments the
subject is a human who has previously been treated for
cancer, and in some embodiments the subject is a human
who is undergoing current treatment for a cancer.
[0141] "Therapeutically effective amount" or
"effective amount" as used herein is an amount of a
compound of the invention, that when administered to a
subject, ameliorates at least one symptom of the
disease. It may, for example, slow or stop
proliferation of cancerous cells, or induce cell death
or otherwise reduce the number of cancerous cells. The
amount of a compound of the invention which
constitutes a "therapeutically effective amount" will
vary depending on the compound, the disease state and
its severity, the age and weight of the patient to be
treated, and the like. The therapeutically effective
amount can be determined routinely by one of ordinary
skill in the art having regard to their knowledge and
to this disclosure. Methods for determining a
therapeutically effective amount include initiating
treatment with a known dose and adjusting the dose
until a therapeutic effect is observable. The
adjusting step may be an increase or a decrease in
dosage, and typically it is an increase in dosage from
a relatively low initial dose. [0142] "Cancer" refers
to cellular-proliferative disease states, including
but not limited to: Cardiac: sarcoma (angiosarcoma,
fibrosarcoma, rhabdomyosarcoma, liposarcoma), myxoma,
rhabdomyoma, fibroma, lipoma and teratoma; Lung:
bronchogenic carcinoma (squamous cell,
undifferentiated small cell, undifferentiated large
cell, adenocarcinoma), alveolar (bronchiolar)
carcinoma, bronchial adenoma, sarcoma, lymphoma,
chondromatous hanlartoma, mesothelioma;
Gastrointestinal: esophagus (squamous cell carcinoma,
adenocarcinoma, leiomyosarcoma, lymphoma), stomach
(carcinoma, lymphoma, leiomyosarcoma), pancreas
(ductal adenocarcinoma, insulinoma, glucagonoma,
gastrinoma, carcinoid tumors, vipoma), small bowel
(adenocarcinoma, lymphoma, carcinoid tumors, Karposi's
sarcoma, leiomyoma, hemangioma, lipoma, neurofibroma,
fibroma), large bowel (adenocarcinoma, tubular
adenoma, villous adenoma, hamartoma, leiomyoma);
Genitourinary tract: kidney (adenocarcinoma, Wilm's
tumor [nephroblastoma], lymphoma, leukemia), bladder
and urethra (squamous cell carcinoma, transitional
cell carcinoma, adenocarcinoma), prostate
(adenocarcinoma, sarcoma), testis (seminoma, teratoma,
embryonal carcinoma, teratocarcinoma, choriocarcinoma,
sarcoma, interstitial cell carcinoma, fibroma,
fibroadenoma, adenomatoid tumors, lipoma); Liver:
hepatoma (hepatocellular carcinoma),
cholangiocarcinoma, hepatoblastoma, angiosarcoma,
hepatocellular adenoma, hemangioma; Bone:osteogenic
sarcoma (osteosarcoma), fibrosarcoma, malignant
fibrous histiocytoma, chondrosarcoma, Ewing's sarcoma,
malignant lymphoma (reticulum cell sarcoma), multiple
myeloma, malignant giant cell tumor chordoma,
osteochronfroma (osteocartilaginous exostoses), benign
chondroma, chondroblastoma, chondromyxofibroma,
osteoid osteoma and giant cell tumors; Nervous system:
skull (osteoma, hemangioma, granuloma, xanthoma,
osteitis defornians), meninges (meningioma,
meningiosarcoma, gliomatosis), brain (astrocytoma,
medulloblastoma, glioma, ependymoma, germinoma
[pinealoma], glioblastoma multiform,
oligodendroglioma, schwannoma, retinoblastoma,
congenital tumors), spinal cord neurofibroma,
meningioma, glioma, sarcoma); Gynecological: uterus
(endometrial carcinoma), cervix (cervical carcinoma,
pre-tumor cervical dysplasia), ovaries (ovarian
carcinoma [serous cystadenocarcinoma, mucinous
cystadenocarcinoma, unclassified carcinoma],
granulosa-thecal cell tumors, SertoliLeydig cell
tumors, dysgerminoma, malignant teratoma), vulva
(squamous cell carcinoma, intraepithelial carcinoma,
adenocarcinoma, fibrosarcoma, melanoma), vagina (clear
cell carcinoma, squamous cell carcinoma, botryoid
sarcoma (embryonal rhabdomyosarcoma], fallopian tubes
(carcinoma); Hematologic: blood (myeloid leukemia
[acute and chronic], acute lymphoblastic leukemia, 



chronic lymphocytic leukemia, myeloproliferative
diseases, multiple myeloma, myelodysplastic syndrome),
Hodgkin's disease, non-Hodgkin's lymphoma [malignant
lymphoma]; Skin: malignant melanoma, basal cell
carcinoma, squamous cell carcinoma, Karposi's sarcoma,
moles dysplastic nevi, lipoma, angioma,
dermatofibroma, keloids, psoriasis; and Adrenal gland:
neuroblastoma. Thus, the term "cancerous cell" as
provided herein, includes a cell afflicted by any one
of the above- identified conditions. [0143] The terms
"treat" and "treating" as used herein refer to
ameliorating, alleviating, lessening, and removing
symptoms of a disease or condition. A candidate
molecule or compound described herein may be in a
therapeutically effective amount in a formulation or
medicament, which is an amount that can lead to a
biological effect, such as apoptosis of certain cells
(e.g., cancer cells), reduction of proliferation of
certain cells, or lead to ameliorating, alleviating,
lessening, or removing symptoms of a disease or
condition, for example. The terms also can refer to
reducing or stopping a cell proliferation rate (e.g.,
slowing or halting tumor growth) or reducing the
number of proliferating cancer cells (e.g., removing
part or all of a tumor). [0144] "Treating" or
"treatment" as used herein with respect to cancers or
cell proliferative disorders covers the treatment of a
disease-state in a human, which disease-state is
characterized by abnormal, excessive and/or undesired
cellular proliferation, and includes at least one of:
(i) preventing the diseasestate from occurring in a
human, in particular, when such human is predisposed
to the disease-state but has not yet been diagnosed as
having it; (ii) inhibiting the disease-state, i.e.,
arresting its development; (iii) inhibiting spread of
the disease state to new loci, e.g., slowing or
preventing metastasis of a tumor; and (iv) relieving
the disease-state, i.e., causing regression of the
disease- state. [0145] 'Treating' or 'treatment' with
regard to inflammatory conditions includes prevention
of inflammation in a subject where inflammation is
expected to occur, or reduction of the extent or
durationof one or more of the symptoms of inflammation
in a subject having symptoms of inflammation such as
redness, swelling, pain associated with these, or
elevated temperature. [0146] As used herein, the term
"apoptosis" refers to an intrinsic cell
self-destruction or suicide program. In response to a
triggering stimulus, cells undergo a cascade of events
including cell shrinkage, blebbing of cell membranes
and chromatic condensation and fragmentation. These
events culminate in cell conversion to clusters of
membrane-bound particles (apoptotic bodies), which are
thereafter engulfed by macrophages. [0147] As is known
in the art, adjustments for systemic versus localized
delivery, age, body weight, general health, sex, diet,
time of administration, drug interaction and the
severity of the condition may be necessary, and will
be ascertainable with routine experimentation by one
of ordinary skill in the art. [0148] Representative
compounds of the invention are shown in Table 1, which
includes the mass of a molecular ion detected in the
LC-mass spectral analysis of the compound, its IC50
for inhibition of PIM- 1 kinase for compounds that
achieved an IC50 at or below 2 micromolar; and the %
inhibition of PIM-I kinase at the high dose (2
micromolar) tested in a single screening assay. Tables
2-8 contain cell-based activity data for
representative compounds of the invention. As further
described herein, these compounds may also inhibit
Flt3. Figure 1 further illustrates that such compounds
are active as inhibitors of other PIM kinases, and
that they are selective for PIM kinases over an array
of other kinases. Table 1. Compounds of the invention
and their activity against PIM-I kinase.RAZOR HANDLE
BACKGROUND The invention relates to shaving systems
having a handle and a replaceable cartridge. Shaving
systems often consist of a handle and a replaceable
cartridge in which one or more blades are mounted in a
plastic housing. After the blades in a cartridge have
become dull from use, the cartridge is discarded, and
replaced on the handle with a new cartridge. In some
shaving systems, the blades are resiliently mounted
with respect to the cartridge housing and deflect
under the force of skin contact during shaving. In
some shaving systems, the connection of the cartridge
to the handle provides a pivotal mounting of the
cartridge with respect to the handle so that the
cartridge angle adjusts to follow the contours of the
surface being shaved. In such systems, the cartridge
can be biased toward an at rest position by the action
of a springbiased plunger (a cam follower) carried on
the handle against a cam surface on the cartridge
housing. For example, U.S. Pat. No. 7,367,126 to
Freund et al. and assigned to The Gillette Company
discloses a powered wet-shaving razor having a grip
and which is sold under the trade name Gillette(r)
Fusion Power(tm). The grip tube is modular between the
grip tube and base such that, when joined to one
another a water-tight unit is formed prior to mounting
of the razor head on the grip portion. 



U.S. Pat. No. 4,514,904 to Michael Bond and assigned
to The Gillette Company describes a razor, sold under
the trade name Gillette(r) Atra(r) or Atra Plus(r),
that is attached by press fitting the housing member
with the handle. However, the press fitting does not
provide for a water-tight seal. A need therefore
exists to provide a low-cost razor, particularly a
razor handle, with improved assemblies and that is
generally impervious to liquids. SUMMARY In one
aspect, the invention features, in general, a razor
handle. The razor handle includes an at least
partially hollow elongated structure and at least
partially hollow sleeve. The elongated structure has
an interior surface and exterior surface, a first
opening at a proximateend, and a second opening along
a length that extends from the interior surface to the
exterior surface. The sleeve has an interior surface
and exterior surface, including a protrusion that
extends through the second opening to the exterior
surface of the elongated structure forming a gripping
member. In another aspect the invention features, in
general, a method of making a razor handle including
providing an at least partially hollow elongated
structure and at least partially hollow sleeve. The
elongated structure has an interior surface and
exterior surface, a first opening at a proximate end,
and a second opening along a length that extends from
the interior surface to the exterior surface. The
sleeve has an interior surface and exterior surface,
including a protrusion that extends through the second
opening to the exterior surface of the elongated
structure forming a gripping member. Yet, in another
aspect, the invention includes, in general, a shaving
apparatus. The shaving apparatus includes an at least
partially hollow elongated structure, an at least
partially hollow sleeve, and a cartridge support
structure. The elongated structure has an interior
surface and exterior surface, a first opening at a
proximate end, and a second opening along a length
that extends from the interior surface to the exterior
surface. The sleeve has an interior surface and
exterior surface, including a protrusion that extends
through the second opening to the exterior surface of
the elongated structure forming a gripping member. The
cartridge support structure includes top and bottom
portions and proximate and distal ends. The proximate
end of the cartridge support structure is adapted to
engagably mate with the proximate end of the elongated
structure and the distal end is adapted to releasably
engage a razor cartridge. Features of the invention
may have one or more of the following advantages. The
component parts allow for faster cycle times and, thus
lower manufacturing costs over more commonly known
handles of similar size and ergonomics. Other features
and advantages of the invention will be apparent from
the description and drawings, and from the claims.
BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1 is a
perspective view of a shaving apparatus. FIG. 2A is a
perspective view of the at least partially hollow
sleeve. FIG. 2B is a perspective view of the at least
partially hollow elongated structure.FIG. 3 is a
cross-sectional view along line A-A of FIG. 1 of the
shaving apparatus with a cartridge support structure
separated from the handle. FIG. 4 is a cross-
sectional view along line A-A of FIG. 1 shaving
apparatus. FIG. 5 is a top view of the cartridge
support structure with the connecting assembly and top
portion removed. FIG. 6 is a front view of the
connecting assembly within the cartridge support
structure having the top portion removed. FIG. 7A is a
perspective view of the shaving apparatus in the first
position. FIG. 7B is a perspective view of the shaving
apparatus in the second position. FIG. 8 is a
perspective view of the shaving apparatus. FIG. 9 is a
top perspective view of the shaving apparatus. FIG. 10
is a bottom perspective view of the shaving apparatus.
FIG. 11 is a side perspective view of the shaving
apparatus. FIG. 12 is a front end view of the shaving
apparatus. FIG. 13 is a rear end view of the shaving
apparatus. FIG. 14 is a side perspective view of a
razor handle. FIG. 15 is a top perspective view of the
razor handle. FIG. 16 is a bottom perspective view of
the razor handle. FIG. 17 is a front end view of the
razor handle. 



FIG. 18 is a rear end view of the razor handle.
DETAILED DESCRIPTION Referring to the drawings, FIGs.
1-4 show a shaving apparatus 100 including a handle
102 and a cartridge support structure 300. The handle
102 includes an at least partially hollow elongated
structure 104. The elongated structure 104 has an
interior surface 106, an exterior surface 108, a first
opening 110 on a proximate end 112, and a second
opening 116 along the length that extends from the
interior surface 106 to the exterior surface 108. In
an embodiment, the elongated structure has an
additional opening 120 at the distal end 114.
Alternatively, the elongated structure 104 may have
multiple openings along the length 116b, 116c. In
another embodiment, the elongated structure 104 also
includes a corresponding groove 118 for engagably
mating with a rib 312 on the cartridge support
structure 300.The elongated structure 104 may comprise
a polymeric material selected from the group
consisting of polystyrene, polypropylene,
acrylonitrile butadiene styrene, acrylics, ethylene-
vinyl acetate, ethylene vinyl alcohol, fluoroplastic,
polyacetal, polyacrylate, polyacrylonitrile,
polyamide, polyamide-imide, polyaryletherketone,
polybutadiene, polybutylene, polybutylene
terephthalate, polyethylene terephthalate,
polycarbonate, polyketone, polyester, polyethylene,
polyetheretherketone, polyetherimide, polysulfone,
polyimide, polyphenylene, polysulfone, polyvinyl
chloride, polyvinylidene chloride, thermoplastics,
elastomers, and combinations thereof. In particular, a
suitable polystyrene is Supreme SH731H2YG High Impact
Polystyrene (HIPS) from The Supreme Industries
Limited. As shown in FIGs. 2A and 2B, the handle 102
includes an at least partially hollow sleeve 200
located within the elongated structure 104. Sleeve 200
has an interior surface 202 and exterior surface 204.
Handle 102 has a gripping member that is formed from
protrusion 206 located on exterior surface 204 that
extends through opening 116. In an embodiment, sleeve
200 also includes a corresponding groove 208 for
engagably mating with a rib 312 on the cartridge
support structure 300. Sleeve 200 may contain a
polymeric material selected from the group consisting
of polystyrene, polypropylene, acrylonitrile butadiene
styrene, acrylics, ethylene-vinyl acetate, ethylene
vinyl alcohol, fluoroplastic, polyacetal,
polyacrylate, polyacrylonitrile, polyamide,
polyamide-imide, polyaryletherketone, polybutadiene,
polybutylene, polybutylene terephthalate, polyethylene
terephthalate, polycarbonate, polyketone, polyester,
polyethylene, polyetheretherketone, polyetherimide,
polysulfone, polyimide, polyphenylene, polysulfone,
polyvinyl chloride, polyvinylidene chloride,
thermoplastics, elastomers, and combinations thereof.
In particular, a suitable elastomer is Kraiburg
elastomer HTA8721/10 from Kraiburg TPE. The handle 102
is made by providing an elongated structure 104 and
sleeve 200. Typically, a polymeric material is molded
forming the elongated structure 104 having opening 110
and opening 116. A polymeric material is injection
molded into opening 110 forming sleeve 200 with
protrusion 206, which extends out opening 116. In
another implementation, elongated structure 104 has a
second opening 120. The polymeric material is
similarly injected into opening 120 forming sleeve 200
with protrusion 206, which extends out opening 116. In
anotherimplementation, the polymeric material is
injected into opening 116 forming sleeve 200 with
protrusion 206, which extends out opening 116. For
example, handle 102 can be made by heating a polymeric
material, such as Supreme SH731H2YG HIPS, to
approximately 220 C. The polymer is transferred into a
mold having an elongated structure core pin. The
polymer flows into the mold and once cooled forms the
elongated structure 104 having openings 110, 116, and
120. The elongated structure 104 can then be removed
from the mold and separated from the elongated
structure core pin. An elastomer core pin is inserted
into the elongated structure 104. An elastomeric
material, such as Kraiburg elastomer HTA8721/10, is
heated to approximately 190 C. This elastomeric
material can be injected into opening 120 and flows
along elastomer core pin and out openings 110 and 116.
As the elastomeric material cools, sleeve 200 forms
within elongated structure 104 having protrusion 206
extending through opening 116. FIG. 3 shows the
cartridge support structure 300 having a proximate end
302, a distal end 304, a top portion 306, a bottom
portion 308, and connecting assembly 400. FIG. 5 shows
the cartridge support structure with the top portion
306 and connecting assembly 400 removed. Proximate end
302 is adapted to engagably mate with the proximate
end 112 of the elongated structure 104, as shown in
FIG. 4. In an embodiment, shown in FIG. 3, the
cartridge support structure 300 includes rib 312 for
engagably mating with groove 118. In another
embodiment, 



rib 314 engagably mates with groove 210. In another
embodiment, shown in FIG. 4, rib 312 engagably mates
with groove 208. Joining handle 102 with the cartridge
support structure 300 renders the handle 102
impervious to liquid. The cartridge support structure
300 can be joined to handle 102 by interference fit,
ultrasonic welding, glue, screws, snap-fit, spin
welding, or other methods suitable for the intended
purpose. Distal end 304 of the cartridge support
structure 300 is adapted to releasably engage a razor
cartridge (not shown). In an embodiment, top portion
306, shown in FIG. 3, is removable, as shown in FIG.
6. Recess 310, shown in FIG. 5, is adapted to receive
connecting assembly 400, shown in FIG. 6. FIG. 6 shows
the connecting assembly 400 that is located within
recess 310 of the cartridge support structure 300,
shown in FIG. 5, between the top portion 306 (not
shown) and bottom portion 308. In an embodiment, the
connecting assembly 400 includes bearing button 402, a
generally U-shaped bracket 406, cam follower 408, and
spring 410. Bearing button 402 has movablemembers
404a, 404b for engaging a razor cartridge (not shown).
Connecting assembly 400 is adapted to engage or
disengage the razor cartridge. In a first position,
shown in FIG. 7A, movable members 404a, 404b move
toward each other allowing disengagement with the
razor cartridge. In a second position, shown in FIG.
7B, movable members, 404a, 404b move away from each
other permitting engagement with the razor cartridge.
In an embodiment, connecting assembly 400 releasably
engages movable members 404a, 404b by receiving a
predetermined force from the razor cartridge causing
the movable members 404a, 404b to move to the second
position. Top portion 306 may be made from the group
consisting of polystyrene, polypropylene,
acrylonitrile butadiene styrene, acrylics,
ethylene-vinyl acetate, ethylene vinyl alcohol,
fluoroplastic, polyacetal, polyacrylate,
polyacrylonitrile, polyamide, polyamide-imide,
polyaryletherketone, polybutadiene, polybutylene,
polybutylene terephthalate, polyethylene
terephthalate, polycarbonate, polyketone, polyester,
polyethylene, polyetheretherketone, polyetherimide,
polysulfone, polyimide, polyphenylene, polysulfone,
polyvinyl chloride, polyvinylidene chloride,
thermoplastics, elastomers, metal, metal alloy, and
combinations thereof. In particular, top portion 306
is made of Supreme SH731H2YG HIPS or an aluminum or
aluminum alloy material. Bearing button 402 and cam
follower 408 may comprise a polymeric material
selected from the group consisting polypropylene,
acrylonitrile butadiene styrene, acrylics,
ethylene-vinyl acetate, ethylene vinyl alcohol,
fluoroplastic, polyacetal, polyacrylate,
polyacrylonitrile, polyamide, polyamide-imide,
polyaryletherketone, polybutadiene, polybutylene,
polybutylene terephthalate, polyethylene
terephthalate, polycarbonate, polyketone, polyester,
polyethylene, polyetheretherketone, polyetherimide,
polysulfone, polyimide, polyphenylene, polysulfone,
polyvinyl chloride, polyvinylidene chloride,
thermoplastics, elastomers, and combinations thereof.
In particular, a suitable polyacetal is Hostaform(r)
C9021 from Ticona GmbH. Parts ListNETWORK ELEMENT
CONFIGURATION SCHEME Claim of Priority under 35 U.S.C.
119 [0001] This application claims the benefit of and
priority to commonly owned U.S. Provisional Patent
Application No. 61/077,354, filed July 1, 2008, and
assigned Attorney Docket No. 081 969Pl, the disclosure
of which is hereby incorporated by reference herein.
BACKGROUND Field [0002] This application relates
generally to wireless communication and more
specifically, but not exclusively, to configuring
network elements. Introduction [0003] Wireless
communication systems are widely deployed to provide
various types of communication (e.g., voice, data,
multimedia services, etc.) to multiple users. In a
typical system, base stations are distributed
throughout geographical areas to provide local
wireless connectivity for mobile units that roam
through those areas. The base stations, in turn,
communicate with core network nodes provide wide area
network connectivity. In addition, the base stations
communicate with network nodes that manage the network
and may comprise an operation, administration and
maintenance entity (also referred to as an operation
and maintenance entity or an operation,
administration, management and maintenance entity;
hereafter referred to as the OAM) 



that communicates with network elements (e.g., base
stations) over management interfaces to perform
management functions, including configuration
management, fault management and performance
management. [0004] As the demand for high-rate and
multimedia data services rapidly grows, there lies a
challenge to implement efficient and robust
communication systems with enhanced performance,
including self-configuration capabilities. For
example, anetwork element, such as the base station,
may autonomously optimize one or more radio
parameters. Accordingly, there is a need for improved
techniques for configuring these and other types of
network elements. [0005] To supplement conventional
mobile phone network base stations, smallcoverage base
stations may be deployed (e.g., installed in a user's
home) to provide more robust indoor wireless coverage
to mobile units. Such small-coverage base stations are
generally known as access point base stations, Home
NodeBs, or femto cells. Typically, such small-coverage
base stations are connected to the Internet and the
mobile operator's network via a DSL router or a cable
modem. In practice, these smallcoverage base stations
may be deployed in an ad-hoc manner and in relatively
large numbers. Consequently, there is a need for
improved techniques for configuring such base
stations. SUMMARY [0006] A summary of sample aspects
of the disclosure follows. It should be understood
that any reference to the term aspects herein may
refer to one or more aspects of the disclosure. [0007]
The disclosure relates in some aspect to a scheme for
configuring a network element. Such a network element
may comprise, for example, an access point, an access
terminal, or some other entity deployed in a network.
[0008] In some aspects a network management entity
determines a set of at least one parameter value from
a set of operable parameter values and sends the
determined set to a network element. The network
element may then select a parameter value from the
received set and use the selected parameter value to
configure some aspect of the network element. [0009]
As a further example, in a self-organizing network,
certain parameters may be configured by access points
(e.g., eNodeBs). To enable the core network to have
some control over the parameter value selected by an
access point, a network management entity may
configure a valid set of values for such a parameter.
Thenetwork element may then configure itself by
selecting a value from this set (e.g., using an
appropriate algorithm for selecting an optimum
parameter from the set). BRIEF DESCRIPTION OF THE
DRAWINGS [0010] These and other sample aspects of the
disclosure will be described in the detailed
description and the appended claims that follow, and
in the accompanying drawings, wherein: [0011] FIG. 1
is a simplified block diagram of several sample
aspects of a communication system where a network
element is configured based on a set of parameter
values received from a network node; [0012] FIG. 2 is
a flowchart of several sample aspects of operations
that may be performed to configure a network element
based on a set of parameter values received from a
network node; [0013] FIG. 3 is a flowchart of several
sample aspects of operations that may be performed to
configure a network element; [0014] FIG. 4 is a
simplified block diagram of several sample aspects of
components that may be employed in communication
nodes; [0015] FIG. 5 is a simplified diagram of a
wireless communication system; [0016] FIG. 6 is a
simplified diagram of a wireless communication system
including femto nodes; [0017] FIG. 7 is a simplified
diagram illustrating coverage areas for wireless
communication; [0018] FIG. 8 is a simplified block
diagram of several sample aspects of communication
components; and [0019] FIGS. 9 and 10 are simplified
block diagrams of several sample aspects of
apparatuses configured to perform network element
configuration operations as taught 



herein. [0020] In accordance with common practice the
various features illustrated in the drawings may not
be drawn to scale. Accordingly, the dimensions of the
variousfeatures may be arbitrarily expanded or reduced
for clarity. In addition, some of the drawings may be
simplified for clarity. Thus, the drawings may not
depict all of the components of a given apparatus
(e.g., device) or method. Finally, like reference
numerals may be used to denote like features
throughout the specification and figures. DETAILED
DESCRIPTION [0021] Various aspects of the disclosure
are described below. It should be apparent that the
teachings herein may be embodied in a wide variety of
forms and that any specific structure, function, or
both being disclosed herein is merely representative.
Based on the teachings herein one skilled in the art
should appreciate that an aspect disclosed herein may
be implemented independently of any other aspects and
that two or more of these aspects may be combined in
various ways. For example, an apparatus may be
implemented or a method may be practiced using any
number of the aspects set forth herein. In addition,
such an apparatus may be implemented or such a method
may be practiced using other structure, functionality,
or structure and functionality in addition to or other
than one or more of the aspects set forth herein.
Furthermore, an aspect may comprise at least one
element of a claim. [0022] FIG. 1 illustrates several
nodes of a sample communication system 100 (e.g., a
portion of a communication network). For illustration
purposes, various aspects of the disclosure will be
described in the context of one or more network
management entities (e.g., network nodes such as OAMs)
and network elements (e.g., access points and access
terminals) and that communicate with one another. It
should be appreciated, however, that the teachings
herein may be applicable to other types of apparatuses
or other similar apparatuses that are referenced using
other terminology. For example, in various
implementations access points may be referred to or
implemented as base stations or eNodeBs, access
terminals may be referred to or implemented as user
equipment or mobiles, and so on. [0023] Access point
network elements in the system 100 may provide one or
more services (e.g., network connectivity) for one or
more access terminal network elementsthat may be
installed within or that may roam throughout an
associated geographical area. In the example of FIG 1,
at some point in time a network element 102 may be
served by a network element 104. The network element
104 may, in turn, communicate with one or more network
management entities (represented, for convenience, by
network management entity 106) to facilitate wide area
network connectivity. A network management entity may
take various forms such as, for example, one or more
core network entities (e.g., a network node providing
OAM functionality, a mobility management entity, or
some other suitable network entity). [0024] In
accordance with the teachings herein, the network
element 104 is autoconfigurable in that it may
autonomously select one or more parameter values that
it uses during operation. In addition, to enable a
network operator to maintain a level of control over
the parameter values selected by the network element
104, the network management entity 106 may specify
which parameters values of a set of available
parameter values may be used by the network element
104. It should be appreciated that this network
element configuration scheme may be applicable to
other types of network elements (e.g., the network
element 102). [0025] Sample operations of the system
100 will now be discussed in more detail in
conjunction with the flowchart of FIG. 2. For
convenience, the operations of FIG. 2 (or any other
operations discussed or taught herein) may be
described as being performed by specific components
(e.g., components of the system 100 or as shown in
FIG. 4). It should be appreciated, however, that these
operations may be performed by other types of
components and may be performed using a different
number of components. It also should be appreciated
that one or more of the operations described herein
may not be employed in a given implementation. [0026]
As represented by block 202 of FIG. 2, the network
management entity 106 determines a set comprising at
least one parameter value 108 from a set of operable
parameter values 110. As mentioned above, the network
management entity 106 may perform OAM functions at the
network level. Such OAM functions may include, for 



example, one or more of configuration management,
fault management, performancemanagement, software
management, system management, inventory management,
or subscription management. Of particular interest
here are the configuration management function (e.g.,
which may configure a parameter value set as taught
herein) and the fault management function (e.g., which
may receive and process notifications that indicate
that a parameter value set is invalid). In the example
of FIG. 1, these operations may be performed by one or
more configuration managers as represented by a
configuration manager 112. [0027] The set of operable
parameter values 110 may relates to various
operational aspects of the network element 104. For
example, the set 110 may relates to radio parameters,
mobility parameters, power control parameters, or any
other suitable parameters used by the network element
104. [0028] In some aspects, the set 110 may specify
the parameter values that are available for use by a
network element in a given network. In some
implementations the set 110 may be defined by a
communication standard (e.g., as in LTE). As one
example, maximum transmit power for a network element
may be specified to be between 10 mW and 10 W. As
another example, the number of node identifiers (e.g.,
physical cell identifiers) that are available to be
assigned to access points in the system may be limited
to 504. [0029] In some situations a network operator
may wish to control the operations of an
autoconfigurable network element to some extent by
limiting the parameter values that may be selected by
the network element. That is, rather than let network
elements select any value in an allowed range (set
110), the network may elect to restrict the range that
may be selected by one or more of the network elements
(e.g., permanently, or under certain conditions, or at
certain times). A decision to provide a restricted set
may be based on, for example, information concerning
the network that is known at the core network, network
(e.g., operator) policy, or some other factor or
factors. [0030] The set 108 may be defined in various
ways. In some cases the set 108 may comprise a portion
of the set 110. In some cases the set 108 may be equal
to the set 110.[0031] In some cases the set 108 may
comprise a set of enumerated values or ranges (e.g.,
not necessarily continuous values). In these cases,
the network element 104 has the flexibility to select
any value for a parameter from the specified set of
enumerated values or ranges. For example, a parameter
may be allowed to take any values in the set {valuel,
value2, value3, . . . value9} for set 110. The network
management entity 106 may then configure this
parameter to any value from the set {value3, value4,
value5} to provide the set 108. [0032] In cases where
a parameter may take values in a continuous range, the
network management entity 106 may specify the set 108
as a range of values. For example, such a set may be
specified by one or more of: all of the values in the
range, the beginning of the range (e.g., minimum range
value), the end of the range (e.g., maximum range
value), or the width of the range). In these cases,
the network element 104 has the flexibility to select
any value for the parameter within the specified
range. [0033] In some cases the set 108 may comprise a
single value. For example, a set with one element may
be specified. Alternatively, depending on the
characteristics of the parameter, a parameter range
may be specified with a width of 0 (e.g., the minimum
value of the range is set equal to the maximum value
of the range). In these cases, the network management
entity 106 may specify the exact value that the
network element 104 will select. [0034] In some
implementations the network management entity 106 may
cooperate with one or more other entities (represented
in FIG. 1, for convenience, as other entity 120) to
determine the set 108. For example, to produce the
parameter value set the network management entity 106
may engage one or more: external entities, algorithms,
tools, or applications. A specific example of such an
entity includes commercial network planning tools,
which may contain parameter planning and configuration
modules. In this case, the network management entity
106 may send a request including appropriate input
information (e.g., the set 110) to the other entity
120 and receives back the set 108. The network
management entity 106 may then configure the set 108
in the network element 104 as discussed below.[0035]
As represented by block 204, the network management
entity 106 (e.g., the 



configuration manager 112) may identify one or more
default parameter values from the set 108. In some
cases the default parameter value comprises an initial
or preferred parameter value that the network element
may use in the event the network element does not
select a parameter value. In some cases such a default
parameter may be used if better parameter information
is not available to the network element 104 (e.g., if
an optimization algorithm run by the network element
does not identify an optimum parameter value). In some
cases the network element 104 may initiate operations
using an initial parameter value and then move to an
alternate value (from the set 108) if later specified
by a local algorithm. [0036] As a specific example of
a default value, the set 108 may comprise a list of
valid operating channels (e.g., channel frequencies).
In this case, the network management entity 106 may
select one of these channels as a preferred channel
based on some criterion or criteria (e.g.,
interference on the other channels) known at the
network management entity 106. Here, the criterion or
criteria employed by the network management entity 106
may be static (e.g., a preconfigured criterion) or
dynamic (e.g., a criterion based on current network
conditions as detected by the network management
entity 106). [0037] As represented by block 206, the
network management entity 106 sends the determined set
of at least one parameter value 108 (e.g., sends one
or more indications from which one or more values of
the set may be derived) to the network element 104. It
should be appreciated that one or more network
elements may be configured through the use of one or
more determined sets. For example, in some cases the
network management entity 106 may send the same
determined set to multiple network elements. In some
cases the network management entity 106 may send
different determined sets to different network
elements. [0038] In addition, there may be other
network management entities in a given network that
configure these and/or other network elements in that
network through the use of determined sets as taught
herein. For example, the different networkmanagement
entities may be responsible for OAM functions in
different network domains (e.g., one entity per
domain). Here, a network domain may represent, for
example, a geographic region, a set of network
elements manufactured by the same vendor, or a set of
network elements that use the same radio access
technology (e.g., an LTE domain, a UMTS domain, and so
on). Thus, in some implementations a network
management entity may comprise a domain management
layer entity. In addition, in some implementations a
network management entity may manage one or more
domain management layer entities. [0039] The network
management entity 106 also may send one or more
default parameter values to the network element in
conjunction with sending the determined set 108. Here,
a default parameter value may be sent in the same
message as or a different message than the determined
set 108. [0040] As represented by block 208, the
network element 104 receives the determined set and
one or more default values, if applicable (e.g.,
receives one or more indications of the determined
parameter values). As shown in FIG. 1, the network
element 104 may maintain a copy of the received
parameter set 114 (e.g., in a data memory). [0041] As
represented by block 210, the network entity 104
(e.g., a parameter selector 116) selects a parameter
value from the set 114 for use in configuration
operations. A parameter value may be selected from the
parameter value set 114 in various ways depending on
the requirements of a given application. In a typical
case, the network entity 104 executes an optimization
algorithm that attempts to identify a suitable
parameter from the set 114. Here, various criteria may
be used by the optimization algorithm depending on the
parameters being configured, the network element being
configured, and the deployed network (e.g., network
configuration and conditions). Alternatively, in some
cases a parameter value may be selected from the set
114 in a round-robin manner. In other cases a
parameter value may be selected from the set 114 in a
random manner.[0042] As represented by block 212, the
network entity 104 is configured based on the selected
parameter value. For example, a configuration entity
118 (e.g., comprising a configuration manager) may
initialize or change a parameter value (e.g., by
writing to 



a data memory) used by one or more components of the
network entity 104. As a specific example, a wireless
transceiver of the network entity 104 may be
configured with a radio parameter (e.g., maximum
power, node identifier, etc). [0043] In some cases, in
conjunction with this configuration, the network
element 104 may send a report back to the network
management entity 106 that indicates the selected
parameter value and that the network element 104 has
been configured with that parameter value. [0044] The
teachings herein are applicable to various types of
parameters. For explanatory purposes, several examples
of how a parameter value may be selected follow.
[0045] Maximum transmit power for a network element
such as an access point (e.g., associated with a
particular cell) is an example wherein it may be
beneficial for a network management entity such as an
OAM to configure a parameter value set. The value of
this power parameter determines, for example, the
range of an access point, and also the interference
the access point may impart on its neighbors. Thus,
this parameter may be advantageously suited for local
optimization. [0046] Here, rather than let access
points select any maximum transmit power in the
allowed range, the network may elect to constrain
certain access points. As a specific example, a
network operator may decide that macro cells that are
installed in a dense urban area should be assigned a
maximum transmit power of up to 5 W while macro cells
that are installed in a rural area environment should
be allowed to transmit up to the maximum transmit
power allowed by the applicable standard (e.g., up to
10 W). Conversely femto cells may be restricted to a
maximum transmit power of up to 100 mW. [0047] Upon
receiving an indication of a maximum transmit power
parameter value set from the OAM, the access point may
select a specific value from the set. Forexample, this
decision may be based on feedback that the access
point receives from neighboring network elements
(e.g., access points). [0048] A physical cell
identifier ("PCID") for a network element such as an
access point is another example where it may be
beneficial for a network management entity such as an
OAM to configure a parameter value set. The PCID of an
access point (e.g., of a cell) is used to determine
the pilot sequence that the access point broadcasts.
This pilot sequence is used by access terminals to
gather enough information to be able to access the
access point. It is therefore important that no two
neighboring access points broadcast the same PCID
(this situation may be referred to as a "PCID
Collision"), otherwise the access terminals would be
unable to decode the PCID. In a planned macro network,
this is achieved through careful planning. However, in
a network with many small access points (e.g., femto
nodes, pico nodes) deployed in an ad-hoc manner, a
more practical deployment scheme is to have the access
points self-configure their PCID. [0049] Here, it may
be desirable for a portion of the PCID space to be
reserved for use by these smaller cells (femto or pico
cells). For example, 50 out of 504 available PCIDs may
be reserved for smaller cells. In this way, PCID
collisions between planned macro cells and the
unplanned smaller cells may be avoided. Accordingly,
the OAM may configure this smaller set of PCIDs for
the access points associated with the smaller cells.
Then, based on the PCID selection algorithm deployed
at these access points, an access point may choose one
of the PCIDs from this smaller set. Thus, the PCID
space is another example of a parameter where a subset
(e.g., range) is configured by the network management
entity, and the exact value is chosen by the network
element following a distributed, localized algorithm.
[0050] A handover parameter for a network element such
as an access point is another example of a parameter
for which it may be beneficial for a network
management entity such as an OAM to configure a
parameter value set. For example, an access terminal
may measure the received signal strength of a signal
from a serving access point (a first network element)
and a signal from a neighboring access point (asecond
network element). A timer may be started when the
signal from the neighboring access point exceeds the
signal from the serving access point by a defined
offset. The access terminal may then report an event
(e.g., via a measurement report) when the timer
expires. Here, the parameters for the offset and the
timeout period may be 



specified to the access terminal by the serving access
point. In turn, these parameters may be configured at
the serving access point by an OAM. As a specific
example, in a self-optimizing network, the OAM may
configure parameter value sets for these parameters
where the offset may range from 2 dB to 4 dB with a
suggested value of 3 dB, and where the timeout period
is one of the enumerated values {320 ms, 640 ms} with
a suggested value of 320 ms. Here, the serving access
point may initially use the suggested values. However,
depending on the handover performance of its access
terminals, the serving access point may make a local
decision and select different parameter values (using
the values from the parameter value sets). [0051] The
teachings herein may be implemented in different ways
in different implementations. For example, FIG. 3
describes operations relating to determining whether a
parameter value set is valid (blocks 304 - 310) and
determining whether to use a default parameter value
(blocks 312 - 320) that may be performed in
conjunction with configuring a network element. For
convenience, these operations are shown in the same
flowchart. In practice, however, either one or both of
these operations may not be used in a given
implementation. [0052] As represented by block 302,
the network element receives the parameter value set
and a default parameter value as discussed above at
block 208. [0053] As represented by block 304, the
network element 104 (e.g., the parameter selector 116)
determines whether the received parameter value set is
valid. For example, based on current network
conditions as determined by the network element 104
(e.g., a wireless receiver), the network element 104
may determine that it is not possible or desirable to
use any of the parameter values (e.g., PCID, transmit
power, channel, etc.) specified by the received
parameter value set.[0054] As represented by blocks
306 and 308, in the event the received parameter value
set is deemed invalid, the network element 104 sends a
report to the network management entity 106 including
an indication that the network element 104 considers
the parameter value set to be invalid. Upon receiving
this report, the network management entity 106 may
elect to determine another set 108 and send this new
set to the network element (block 310). The
operational flow may then proceed back to block 302.
[0055] In the event the received parameter value set
is deemed valid at block 306, the network element 104
may proceed with the configuration operations. [0056]
As represented by block 312, in some cases the network
element 104 may execute an optimization algorithm to
identify a suitable parameter value from the received
parameter value set 114 as discussed above. As
represented by blocks 314 and 316, in the event a
suitable value is identified, the network element 104
may be configured using that parameter value as
discussed at block 212. [0057] On the other hand, if a
suitable value is not identified by the optimization
algorithm, the network element 104 (e.g., the
parameter selector 116) may be configured using the
default parameter value (block 318). Thus, in this
case, the selection of a parameter value from the set
comprises selecting the default parameter. [0058] As
represented by blocks 320 and 322, the optimization
algorithm may be executed once (block 322) or on a
repeated basis (continuing back to block 312). As
example of the latter case, the algorithm may be
executed periodically or triggered by some event
(e.g., a received RF signal or a need to transmit a
signal). In this way, the configuration parameters of
the network element 104 may be updated over time in an
attempt to achieve optimal performance. [0059] In some
implementations the functionality of blocks 208 - 212
of FIG. 2 and the blocks of FIG. 3 may be performed by
a sub-network level OAM agent entity implemented in a
network element. For example, in a macro eNodeB such
an entity may be implemented as an IRP agent, while in
a Home eNodeB such an entity may be implemented as a
TR-069 agent. Thus, in this case, a configuration
management entityof the sub-network OAM may receive
the parameter value set from the network management
entity 106 and configure the set in the network
element. In addition, a fault management entity of the
sub-network OAM may send a notification (e.g., alarm)
to the network management entity 106 if the received
parameter set is invalid. [0060] FIG. 4 illustrates
several sample components that may be incorporated
into nodes such as the network management entity 106
and the network element 104 to 



perform network element configuration operations as
taught herein. The described components also may be
incorporated into other nodes in a communication
system. For example, other nodes in a system (e.g.,
network element 102) may include components similar to
those described for the network element 104 to provide
similar functionality. A given node may contain one or
more of the described components. For example, a
network element may contain multiple transceiver
components that enable the network element to operate
on multiple frequencies and/or communicate via
different technology. [0061] As shown in FIG. 4, the
network management entity 106 and the network element
104 may include transceivers 402 and 404,
respectively, for communicating with other nodes. The
transceiver 402 includes a transmitter 406 for sending
signals (e.g., configuration messages) and a receiver
408 for receiving signals. Similarly, the transceiver
404 includes a transmitter 410 for sending signals
(e.g., report messages) and a receiver 412 for
receiving signals. Depending on the connectivity
between the nodes of FIG. 4, the transceiver 402
and/or the transceiver 404 may support different
communication technologies (e.g., wired or wireless).
[0062] The network management entity 106 and the
network element 104 also include other components that
may be used in conjunction with network element
configuration operations as taught herein. For
example, the network management entity 106 and the
network element 104 may include communication
controllers 414 and 416, respectively, for managing
communication with other nodes (e.g., sending and
receiving messages/indications) and for providing
other related functionality as taught herein. As a
specific example, the communication controller 414 may
generate one or moremessages to send the defined set
108 (and optionally one or more default parameter
values) to the network element 104. Conversely, the
communication controller 416 may receive and process
these messages. Similarly, the communication
controller 416 may generate messages (e.g., report
messages) and send these messages to the network
management entity 106 where they are received and
processed by the communication controller 414. [0063]
Also, also discussed above, the nodes 104 and 106 may
comprise OAM entities that perform one or more of the
functions described herein. For example, the network
management entity 106 may comprise an OAM manager
entity 418 and the network element 104 may comprise an
OAM agent entity 420. [0064] In some aspects the
teachings herein may be employed in a self-organizing
network or other type of network that includes macro
scale coverage (e.g., a large area cellular network
such as a 3G network, typically referred to as a macro
cell network or a WAN) and smaller scale coverage
(e.g., a residence-based or building-based network
environment, typically referred to as a LAN). As an
access terminal ("AT") moves through such a network,
the access terminal may be served in certain locations
by access points that provide macro coverage while the
access terminal may be served at other locations by
access points that provide smaller scale coverage. In
some aspects, the smaller coverage nodes may be used
to provide incremental capacity growth, inbuilding
coverage, and different services (e.g., for a more
robust user experience). In addition, as there may be
a large number of these smaller coverage nodes in the
network, it may prove advantageous to have these nodes
be self-organizing at least to some extent. [0065] In
the description herein, a node (e.g., an access point)
that provides coverage over a relatively large area
may be referred to as a macro node while a node that
provides coverage over a relatively small area (e.g.,
a residence) may be referred to as a femto node. It
should be appreciated that the teachings herein may be
applicable to nodes associated with other types of
coverage areas. For example, a pico node may provide
coverage (e.g., coverage within a commercial building)
over an area that issmaller than a macro area and
larger than a femto area. In various applications,
other terminology may be used to reference a macro
node, a femto node, or other access point-type nodes.
For example, a macro node may be configured or
referred to as an access node, base station, access
point, eNodeB, macro cell, and so on. Also, a femto
node may be configured or referred to as a Home NodeB,
Home eNodeB, access point base station, femto cell,
and so on. In some implementations, a node may be
associated with (e.g., divided into) one or more cells
or sectors. A cell or sector associated with a 



macro node, a femto node, or a pico node may be
referred to as a macro cell, a femto cell, or a pico
cell, respectively. [0066] FIG. 5 illustrates a
wireless communication system 500, configured to
support a number of users, in which the teachings
herein may be implemented. The system 500 provides
communication for multiple cells 502, such as, for
example, macro cells 502A - 502G, with each cell being
serviced by a corresponding access point 504 (e.g.,
access points 504A - 504G). As shown in FIG. 5, access
terminals 506 (e.g., access terminals 506A - 506L) may
be dispersed at various locations throughout the
system over time. Each access terminal 506 may
communicate with one or more access points 504 on a
forward link ("FL") and/or a reverse link ("RL) at a
given moment, depending upon whether the access
terminal 506 is active and whether it is in soft
handoff, for example. The wireless communication
system 500 may provide service over a large geographic
region. For example, macro cells 502A-502G may cover a
few blocks in a neighborhood or several miles in rural
environment. [0067] FIG. 6 illustrates an exemplary
communication system 600 where one or more femto nodes
are deployed within a network environment.
Specifically, the system 600 includes multiple femto
nodes 610 (e.g., femto nodes 610A and 610B) installed
in a relatively small scale network environment (e.g.,
in one or more user residences 630). Each femto node
610 may be coupled to a wide area network 640 (e.g.,
the Internet) and a mobile operator core network 650
via a DSL router, a cable modem, a wireless link, or
other connectivity means (not shown). As will be
discussed below, each femto node 610 may be configured
to serve associated access terminals 620 (e.g., access
terminal620A) and, optionally, other (e.g., hybrid or
alien) access terminals 620 (e.g., access terminal
620B). In other words, access to femto nodes 610 may
be restricted whereby a given access terminal 620 may
be served by a set of designated (e.g., home) femto
node(s) 610 but may not be served by any
non-designated femto nodes 610 (e.g., a neighbor's
femto node 610). [0068] FIG. 7 illustrates an example
of a coverage map 700 where several tracking areas 702
(or routing areas or location areas) are defined, each
of which includes several macro coverage areas 704.
Here, areas of coverage associated with tracking areas
702A, 702B, and 702C are delineated by the wide lines
and the macro coverage areas 704 are represented by
the larger hexagons. The tracking areas 702 also
include femto coverage areas 706. In this example,
each of the femto coverage areas 706 (e.g., femto
coverage area 706C) is depicted within one or more
macro coverage areas 704 (e.g., macro coverage area
704B). It should be appreciated, however, that some or
all of a femto coverage area 706 may not lie within a
macro coverage area 704. In practice, a large number
of femto coverage areas 706 may be defined with a
given tracking area 702 or macro coverage area 704.
Also, one or more pico coverage areas (not shown) may
be defined within a given tracking area 702 or macro
coverage area 704. [0069] Referring again to FIG. 6,
the owner of a femto node 610 may subscribe to mobile
service, such as, for example, 3G mobile service,
offered through the mobile operator core network 650.
In addition, an access terminal 620 may be capable of
operating both in macro environments and in smaller
scale (e.g., residential) network environments. In
other words, depending on the current location of the
access terminal 620, the access terminal 620 may be
served by a macro cell access point 660 associated
with the mobile operator core network 650 or by any
one of a set of femto nodes 610 (e.g., the femto nodes
610A and 610B that reside within a corresponding user
residence 630). For example, when a subscriber is
outside his home, he is served by a standard macro
access point (e.g., access point 660) and when the
subscriber is at home, he is served by a femto node
(e.g., node 610A).[0070] A femto node may be
restricted in some aspects. For example, a given femto
node may only provide certain services to certain
access terminals. In deployments with so-called
restricted (or closed) association, a given access
terminal may only be served by the macro cell mobile
network and a defined set of femto nodes (e.g., the
femto nodes 610 that reside within the corresponding
user residence 630). In some implementations, a node
may be restricted to not provide, for at least one
node, at least one of: signaling, data access,
registration, paging, or service. [0071] In some
aspects, a restricted femto node (which may also be
referred to as a Closed Subscriber Group Home NodeB)
is one that provides service to a restricted 



provisioned set of access terminals. This set may be
temporarily or permanently extended as necessary. In
some aspects, a Closed Subscriber Group ("CSG") may be
defined as the set of access points (e.g., femto
nodes) that share a common access control list of
access terminals. [0072] For convenience, the
disclosure herein describes various functionality in
the context of a femto node. It should be appreciated,
however, that a pico node may provide the same or
similar functionality for a larger coverage area. For
example, a pico node may be restricted, a home pico
node may be defined for a given access terminal, and
so on. [0073] A wireless multiple-access communication
system may simultaneously support communication for
multiple wireless access terminals. Each terminal may
communicate with one or more access points via
transmissions on the forward and reverse links. The
forward link (or downlink) refers to the communication
link from the access points to the terminals, and the
reverse link (or uplink) refers to the communication
link from the terminals to the access points. This
communication link may be established via a
single-in-single-out system, a
multiple-in-multiple-out ("MIMO") system, or some
other type of system. [0074] A MIMO system employs
multiple (Nr) transmit antennas and multiple (NR)
receive antennas for data transmission. A MIMO channel
formed by the N transmit and NR receive antennas may
be decomposed into Ns independent channels, which
arealso referred to as spatial channels, where Ns
<min{N , NR . Each of the Ns independent channels
corresponds to a dimension. The MIMO system may
provide improved performance (e.g., higher throughput
and/or greater reliability) if the additional
dimensionalities created by the multiple transmit and
receive antennas are utilized. [0075] A MIMO system
may support time division duplex ("TDD") and frequency
division duplex ("FDD"). In a TDD system, the forward
and reverse link transmissions are on the same
frequency region so that the reciprocity principle
allows the estimation of the forward link channel from
the reverse link channel. This enables the access
point to extract transmit beam-forming gain on the
forward link when multiple antennas are available at
the access point. [0076] The teachings herein may be
incorporated into a node (e.g., a device) employing
various components for communicating with at least one
other node. FIG. 8 depicts several sample components
that may be employed to facilitate communication
between nodes. Specifically, FIG. 8 illustrates a
wireless device 810 (e.g., an access point) and a
wireless device 850 (e.g., an access terminal) of a
MIMO system 800. At the device 810, traffic data for a
number of data streams is provided from a data source
812 to a transmit ("TX") data processor 814. [0077] In
some aspects, each data stream is transmitted over a
respective transmit antenna. The TX data processor 814
formats, codes, and interleaves the traffic data for
each data stream based on a particular coding scheme
selected for that data stream to provide coded data.
[0078] The coded data for each data stream may be
multiplexed with pilot data using OFDM techniques. The
pilot data is typically a known data pattern that is
processed in a known manner and may be used at the
receiver system to estimate the channel response. The
multiplexed pilot and coded data for each data stream
is then modulated (i.e., symbol mapped) based on a
particular modulation scheme (e.g., BPSK, QSPK, M-PSK,
or M-QAM) selected for that data stream to provide
modulation symbols. The data rate, coding, and
modulation for each data stream may bedetermined by
instructions performed by a processor 830. A data
memory 832 may store program code, data, and other
information used by the processor 830 or other
components of the device 810. [0079] The modulation
symbols for all data streams are then provided to a TX
MIMO processor 820, which may further process the
modulation symbols (e.g., for OFDM). The TX MIMO
processor 820 then provides N modulation symbol
streams to Nr transceivers ("XCVR") 822A through 822T.
In some aspects, the TX MIMO processor 820 applies
beam-forming weights to the symbols of the data
streams and to the antenna from which the symbol is
being transmitted. [0080] Each transceiver 822
receives and processes a respective symbol stream to 



provide one or more analog signals, and further
conditions (e.g., amplifies, filters, and upconverts)
the analog signals to provide a modulated signal
suitable for transmission over the MIMO channel. N
modulated signals from transceivers 822A through 822T
are then transmitted from N antennas 824A through
824T, respectively. [0081] At the device 850, the
transmitted modulated signals are received by NR
antennas 852A through 852R and the received signal
from each antenna 852 is provided to a respective
transceiver ("XCVR") 854A through 854R. Each
transceiver 854 conditions (e.g., filters, amplifies,
and downconverts) a respective received signal,
digitizes the conditioned signal to provide samples,
and further processes the samples to provide a
corresponding "received" symbol stream. [0082] A
receive ("RX") data processor 860 then receives and
processes the N received symbol streams from NR
transceivers 854 based on a particular receiver
processing technique to provide N "detected" symbol
streams. The RX data processor 860 then demodulates,
deinterleaves, and decodes each detected symbol stream
to recover the traffic data for the data stream. The
processing by the RX data processor 860 is
complementary to that performed by the TX MIMO
processor 820 and the TX data processor 814 at the
device 810. [0083] A processor 870 periodically
determines which pre-coding matrix to use (discussed
below). The processor 870 formulates a reverse link
message comprising amatrix index portion and a rank
value portion. A data memory 872 may store program
code, data, and other information used by the
processor 870 or other components of the device 850.
[0084] The reverse link message may comprise various
types of information regarding the communication link
and/or the received data stream. The reverse link
message is then processed by a TX data processor 838,
which also receives traffic data for a number of data
streams from a data source 836, modulated by a
modulator 880, conditioned by the transceivers 854A
through 854R, and transmitted back to the device 810.
[0085] At the device 810, the modulated signals from
the device 850 are received by the antennas 824,
conditioned by the transceivers 822, demodulated by a
demodulator ("DEMOD") 840, and processed by a RX data
processor 842 to extract the reverse link message
transmitted by the device 850. The processor 830 then
determines which precoding matrix to use for
determining the beam-forming weights then processes
the extracted message. [0086] FIG. 8 also illustrates
that the communication components may include one or
more components that perform configuration control
operations as taught herein. For example, a
configuration (CONFIG.) control component 890 may
cooperate with the processor 830 and/or other
components of the device 810 to send/receive signals
to/from another device (e.g., device 850) as taught
herein. Similarly, a configuration control component
892 may cooperate with the processor 870 and/or other
components of the device 850 to send/receive signals
to/from another device (e.g., device 810). It should
be appreciated that for each device 810 and 850 the
functionality of two or more of the described
components may be provided by a single component. For
example, a single processing component may provide the
functionality of the configuration control component
890 and the processor 830 and a single processing
component may provide the functionality of the
configuration control component 892 and the processor
870. [0087] The teachings herein may be incorporated
into various types of communication systems and/or
system components. In some aspects, the
teachingsherein may be employed in a multiple-access
system capable of supporting communication with
multiple users by sharing the available system
resources (e.g., by specifying one or more of
bandwidth, transmit power, coding, interleaving, and
so on). For example, the teachings herein may be
applied to any one or combinations of the following
technologies: Code Division Multiple Access ("CDMA")
systems, Multiple- Carrier CDMA ("MCCDMA"), Wideband
CDMA ("W-CDMA"), High-Speed Packet Access ("HSPA,"
"HSPA+") systems, Time Division Multiple Access
("TDMA") systems, Frequency Division Multiple Access
("FDMA") systems, Single-Carrier FDMA ("SC-FDMA")
systems, Orthogonal Frequency Division Multiple Access
("OFDMA") systems, or other multiple access
techniques. A wireless communication system employing
the teachings herein may be designed to implement one
or more 



standards, such as IS-95, cdma2000, IS-856, W-CDMA,
TDSCDMA, and other standards. A CDMA network may
implement a radio technology such as Universal
Terrestrial Radio Access ("UTRA)", cdma2000, or some
other technology. UTRA includes W-CDMA and Low Chip
Rate ("LCR"). The cdma2000 technology covers IS- 2000,
IS-95 and IS-856 standards. A TDMA network may
implement a radio technology such as Global System for
Mobile Communications ("GSM"). An OFDMA network may
implement a radio technology such as Evolved UTRA
("E-UTRA"), IEEE 802.11, IEEE 802.16, IEEE 802.20,
Flash-OFDM(r), etc. UTRA, E-UTRA, and GSM are part of
Universal Mobile Telecommunication System ("UMTS").
The teachings herein may be implemented in a 3GPP Long
Term Evolution ("LTE") system, an Ultra- Mobile
Broadband ("UMB") system, and other types of systems.
LTE is a release of UMTS that uses E-UTRA. Although
certain aspects of the disclosure may be described
using 3GPP terminology, it is to be understood that
the teachings herein may be applied to 3GPP (Rel99,
Rel5, Rel6, Rel7) technology, as well as 3GPP2 (IxRTT,
IxEV-DO ReIO, RevA, RevB) technology and other
technologies. [0088] The teachings herein may be
incorporated into (e.g., implemented within or
performed by) a variety of apparatuses (e.g., nodes).
In some aspects, a node (e.g., awireless node)
implemented in accordance with the teachings herein
may comprise an access point or an access terminal.
[0089] For example, an access terminal may comprise,
be implemented as, or known as user equipment, a
subscriber station, a subscriber unit, a mobile
station, a mobile, a mobile node, a remote station, a
remote terminal, a user terminal, a user agent, a user
device, or some other terminology. In some
implementations an access terminal may comprise a
cellular telephone, a cordless telephone, a session
initiation protocol ("SIP") phone, a wireless local
loop ("WLL") station, a personal digital assistant
("PDA"), a handheld device having wireless connection
capability, or some other suitable processing device
connected to a wireless modem. Accordingly, one or
more aspects taught herein may be incorporated into a
phone (e.g., a cellular phone or smart phone), a
computer (e.g., a laptop), a portable communication
device, a portable computing device (e.g., a personal
data assistant), an entertainment device (e.g., a
music device, a video device, or a satellite radio), a
global positioning system device, or any other
suitable device that is configured to communicate via
a wireless medium. [0090] An access point may
comprise, be implemented as, or known as a NodeB, an
eNodeB, a radio network controller ("RNC"), a base
station ("BS"), a radio base station ("RBS"), a base
station controller ("BSC"), a base transceiver station
("BTS"), a transceiver function ("TF"), a radio
transceiver, a radio router, a basic service set
("BSS"), an extended service set ("ESS"), a macro
cell, a macro node, a Home eNB ("HeNB"), a femto cell,
a femto node, a pico node, or some other similar
terminology. [0091] In some aspects a node (e.g., an
access point) may comprise an access node for a
communication system. Such an access node may provide,
for example, connectivity for or to a network (e.g., a
wide area network such as the Internet or a cellular
network) via a wired or wireless communication link to
the network. Accordingly, an access node may enable
another node (e.g., an access terminal) to access a
network or some other functionality. In addition, it
should be appreciated that one or both of the nodes
may be portable or, in some cases, relatively
non-portable.[0092] Also, it should be appreciated
that a wireless node may be capable of transmitting
and/or receiving information in a non-wireless manner
(e.g., via a wired connection). Thus, a receiver and a
transmitter as discussed herein may include
appropriate communication interface components (e.g.,
electrical or optical interface components) to
communicate via a non-wireless medium. [0093] A
wireless node may communicate via one or more wireless
communication links that are based on or otherwise
support any suitable wireless communication
technology. For example, in some aspects a wireless
node may associate with a network. In some aspects the
network may comprise a local area network or a wide
area network. A wireless device may support or
otherwise use one or more of a variety of wireless
communication technologies, protocols, or standards
such as those discussed herein (e.g., CDMA, TDMA,
OFDM, OFDMA, WiMAX, Wi-Fi, and so on). Similarly, a
wireless node may support or otherwise use one or more
of a variety of corresponding modulation or
multiplexing schemes. A wireless node may thus include
appropriate 



components (e.g., air interfaces) to establish and
communicate via one or more wireless communication
links using the above or other wireless communication
technologies. For example, a wireless node may
comprise a wireless transceiver with associated
transmitter and receiver components that may include
various components (e.g., signal generators and signal
processors) that facilitate communication over a
wireless medium. [0094] The functionality described
herein (e.g., with regard to one or more of the
accompanying figures) may correspond in some aspects
to similarly designated "means for" functionality in
the appended claims. Referring to FIGS. 9 and 10,
apparatuses 900 and 1000 are represented as a series
of interrelated functional modules. Here, a parameter
value set receiving module 902 may correspond at least
in some aspects to, for example, a communication
controller as discussed herein. A parameter value set
selecting module 904 may correspond at least in some
aspects to, for example, a parameter selector as
discussed herein. A network element configuring module
906 may correspond at least in some aspects to, for
example, a configuration entity as discussed herein. A
parameter value set determining module 1002 may
correspond atleast in some aspects to, for example, a
configuration manager as discussed herein. A
determined set sending module 1004 may correspond at
least in some aspects to, for example, a communication
controller as discussed herein. [0095] The
functionality of the modules of FIGS. 9 and 10 may be
implemented in various ways consistent with the
teachings herein. In some aspects the functionality of
these modules may be implemented as one or more
electrical components. In some aspects the
functionality of these blocks may be implemented as a
processing system including one or more processor
components. In some aspects the functionality of these
modules may be implemented using, for example, at
least a portion of one or more integrated circuits
(e.g., an ASIC). As discussed herein, an integrated
circuit may include a processor, software, other
related components, or some combination thereof. The
functionality of these modules also may be implemented
in some other manner as taught herein. [0096] It
should be understood that any reference to an element
herein using a designation such as "first," "second,"
and so forth does not generally limit the quantity or
order of those elements. Rather, these designations
may be used herein as a convenient method of
distinguishing between two or more elements or
instances of an element. Thus, a reference to first
and second elements does not mean that only two
elements may be employed there or that the first
element must precede the second element in some
manner. Also, unless stated otherwise a set of
elements may comprise one or more elements. In
addition, terminology of the form "at least one of: A,
B, or C" used in the description or the claims means
"A or B or C or any combination of these elements."
[0097] Those of skill in the art would understand that
information and signals may be represented using any
of a variety of different technologies and techniques.
For example, data, instructions, commands,
information, signals, bits, symbols, and chips that
may be referenced throughout the above description may
be represented by voltages, currents, electromagnetic
waves, magnetic fields or particles, optical fields or
particles, or any combination thereof.[0098] Those of
skill would further appreciate that any of the various
illustrative logical blocks, modules, processors,
means, circuits, and algorithm steps described in
connection with the aspects disclosed herein may be
implemented as electronic hardware (e.g., a digital
implementation, an analog implementation, or a
combination of the two, which may be designed using
source coding or some other technique), various forms
of program or design code incorporating instructions
(which may be referred to herein, for convenience, as
"software" or a "software module"), or combinations of
both. To clearly illustrate this interchangeability of
hardware and software, various illustrative
components, blocks, modules, circuits, and steps have
been described above generally in terms of their
functionality. Whether such functionality is
implemented as hardware or software depends upon the
particular application and design constraints imposed
on the overall system. Skilled artisans may implement
the described functionality in varying ways for each
particular application, but such implementation
decisions should not be interpreted as causing a
departure from the scope of the present disclosure. 



[0099] The various illustrative logical blocks,
modules, and circuits described in connection with the
aspects disclosed herein may be implemented within or
performed by an integrated circuit ("IC"), an access
terminal, or an access point. The IC may comprise a
general purpose processor, a digital signal processor
(DSP), an application specific integrated circuit
(ASIC), a field programmable gate array (FPGA) or
other programmable logic device, discrete gate or
transistor logic, discrete hardware components,
electrical components, optical components, mechanical
components, or any combination thereof designed to
perform the functions described herein, and may
execute codes or instructions that reside within the
IC, outside of the IC, or both. A general purpose
processor may be a microprocessor, but in the
alternative, the processor may be any conventional
processor, controller, microcontroller, or state
machine. A processor may also be implemented as a
combination of computing devices, e.g., a combination
of a DSP and a microprocessor, a plurality of
microprocessors, one or more microprocessors in
conjunction with a DSP core, or any other such
configuration.[00100] It is understood that any
specific order or hierarchy of steps in any disclosed
process is an example of a sample approach. Based upon
design preferences, it is understood that the specific
order or hierarchy of steps in the processes may be
rearranged while remaining within the scope of the
present disclosure. The accompanying method claims
present elements of the various steps in a sample
order, and are not meant to be limited to the specific
order or hierarchy presented. [00101] In one or more
exemplary embodiments, the functions described may be
implemented in hardware, software, firmware, or any
combination thereof. If implemented in software, the
functions may be stored on or transmitted over as one
or more instructions or code on a computer-readable
medium. Computer-readable media includes both computer
storage media and communication media including any
medium that facilitates transfer of a computer program
from one place to another. A storage media may be any
available media that can be accessed by a computer. By
way of example, and not limitation, such
computer-readable media can comprise RAM, ROM, EEPROM,
CD-ROM or other optical disk storage, magnetic disk
storage or other magnetic storage devices, or any
other medium that can be used to carry or store
desired program code in the form of instructions or
data structures and that can be accessed by a
computer. Also, any connection is properly termed a
computer-readable medium. For example, if the software
is transmitted from a website, server, or other remote
source using a coaxial cable, fiber optic cable,
twisted pair, digital subscriber line (DSL), or
wireless technologies such as infrared, radio, and
microwave, then the coaxial cable, fiber optic cable,
twisted pair, DSL, or wireless technologies such as
infrared, radio, and microwave are included in the
definition of medium. Disk and disc, as used herein,
includes compact disc (CD), laser disc, optical disc,
digital versatile disc (DVD), floppy disk and blu-ray
disc where disks usually reproduce data magnetically,
while discs reproduce data optically with lasers.
Combinations of the above should also be included
within the scope of computer-readable media. It should
be appreciated that a computerreadable medium may be
implemented in any suitable computer-program
product.[00102] The previous description of the
disclosed aspects is provided to enable any person
skilled in the art to make or use the present
disclosure. Various modifications to these aspects
will be readily apparent to those skilled in the art,
and the generic principles defined herein may be
applied to other aspects without departing from the
scope of the disclosure. Thus, the present disclosure
is not intended to be limited to the aspects shown
herein but is to be accorded the widest scope
consistent with the principles and novel features
disclosed herein.CLAIMS 1. A configuration method,
comprising: receiving a set of parameter values at a
network element; selecting a parameter value from the
set at the network element; and configuring the
network element based on the selected parameter value.
2. The method of claim 1, wherein the method is
performed by an operation, administration and
maintenance agent entity at the network element. 3.
The method of claim 1, wherein: the network element
comprises an eNodeB; and the set is received from an
operation, administration and maintenance entity that
determined the set. 



4. The method of claim 1, wherein the selection of the
parameter value is based on an optimization algorithm
implemented at the network element. 5. The method of
claim 1, wherein the set comprises a set of radio
parameter values. 6. The method of claim 1, wherein
the set comprises a range of parameter values. 7. The
method of claim 1, further comprising receiving an
indication of a default parameter value of the set,
wherein the selection of the parameter value
comprises: executing an optimization algorithm in an
attempt to identify a suitable parameter value from
the set; andselecting the default parameter value to
provide the selected parameter value if the
optimization algorithm does not identify a suitable
parameter value from the set. 8. The method of claim
7, further comprising: re-executing the optimization
algorithm to identify another parameter value from the
set; and reconfiguring the network element based on
the identified another parameter value. 9. The method
of claim 1, wherein: the set is received from an
operation, administration and maintenance entity; and
the operation, administration and maintenance entity
comprises at least one configuration manager that
determined the set. 10. The method of claim 9, further
comprising reporting the selected parameter value to
the operation, administration and maintenance entity.
11. The method of claim 9, further comprising
reporting to the operation, administration and
maintenance entity that the set is considered invalid
by the network element. 12. A network element
apparatus, comprising: a communication controller
configured to receive a set of parameter values; a
parameter selector configured to select a parameter
value from the set; and a configuration entity
configured to configure the network element apparatus
based on the selected parameter value. 13. The
apparatus of claim 12, wherein: the network element
apparatus comprises an eNodeB; andthe set is received
from an operation, administration and maintenance
entity that determined the set. 14. The apparatus of
claim 12, wherein the parameter selector is further
configured to select the parameter value based on an
optimization algorithm. 15. The apparatus of claim 12,
wherein the set comprises a set of radio parameter
values. 16. The apparatus of claim 12, wherein: the
communication controller is further configured to
receive an indication of a default parameter value of
the set; and the parameter selector is further
configured to execute an optimization algorithm in an
attempt to identify a suitable parameter value from
the set and to select the default parameter value to
provide the selected parameter value if the
optimization algorithm does not identify a suitable
parameter value from the set. 17. The apparatus of
claim 16, wherein: the parameter selector is further
configured to re-execute the optimization algorithm to
identify another parameter value from the set; and the
configuration entity is further configured to
reconfigure the network element based on the
identified another parameter value. 18. A network
element apparatus, comprising: means for receiving a
set of parameter values; means for selecting a
parameter value from the set; and means for
configuring the network element apparatus based on the
selected parameter value.19. The apparatus of claim
18, wherein: the network element apparatus comprises
an eNodeB; and the set is received from an operation,
administration and maintenance entity that 



determined the set. 20. The apparatus of claim 18,
wherein the means for selecting is configured to
select the parameter value based on an optimization
algorithm. 21. The apparatus of claim 18, wherein the
set comprises a set of radio parameter values. 22. The
apparatus of claim 18, wherein: the means for
receiving is configured to receive an indication of a
default parameter value of the set; and the means for
selecting is configured to execute an optimization
algorithm in an attempt to identify a suitable
parameter value from the set and to select the default
parameter value to provide the selected parameter
value if the optimization algorithm does not identify
a suitable parameter value from the set. 23. The
apparatus of claim 22, wherein: the means for
selecting is configured to re-execute the optimization
algorithm to identify another parameter value from the
set; and the means for configuring is configured to
reconfigure the network element based on the
identified another parameter value. 24. A
computer-program product, comprising:
computer-readable medium comprising code for causing a
computer to: receive a set of parameter values at a
network element; select a parameter value from the set
at the network element; andconfigure the network
element based on the selected parameter value. 25. The
computer-program product of claim 24, wherein: the
network element comprises an eNodeB; and the set is
received from an operation, administration and
maintenance entity that determined the set. 26. The
computer-program product of claim 24, wherein the
computerreadable medium further comprises code for
causing the computer to select the parameter value
based on an optimization algorithm. 27. A
configuration method, comprising: determining a set of
at least one parameter value from a set of operable
parameter values at a network management entity; and
sending the determined set to a network element to
enable the network element to select a parameter value
from the determined set. 28. The method of claim 27,
wherein the network management entity comprises a
domain management entity. 29. The method of claim 27,
wherein the network management entity manages at least
one domain management entity. 30. The method of claim
27, wherein the determination of the set of at least
one parameter value involves the network management
entity: sending a request to another entity for the
set of at least one parameter value; and receiving the
set of at least one parameter value from the another
entity. 31. The method of claim 27, wherein:the
network management entity comprises an operation,
administration and maintenance entity; and the network
element comprises an eNodeB. 32. The method of claim
27, wherein the determined set is a portion of the set
of operable parameter values. 33. The method of claim
27, wherein the determined set specifies a single
parameter value. 34. The method of claim 27, wherein
the determined set comprises a set of radio parameter
values. 35. The method of claim 27, wherein the
determined set comprises a range of parameter values.
36. The method of claim 27, further comprising:
identifying a default parameter value of the
determined set; and sending an indication of the
default parameter value to the network element. 37.
The method of claim 27, further comprising receiving a
report of a selected parameter value from the network
element. 



38. The method of claim 27, further comprising:
receiving a report from the network element that
indicates that the determined set is considered
invalid by the network element; determining another
set of at least one parameter value from the set of
operable parameter values; and sending the another
determined set to the network element.39. A network
management apparatus, comprising: a configuration
manager configured to determine a set of at least one
parameter value from a set of operable parameter
values; and a communication controller configured to
send the determined set to a network element to enable
the network element to select a parameter value from
the determined set. 40. The apparatus of claim 39,
wherein: the network management apparatus comprises an
operation, administration and maintenance entity; and
the network element comprises an eNodeB. 41. The
apparatus of claim 39, wherein the determined set is a
portion of the set of operable parameter values. 42.
The apparatus of claim 39, wherein the determined set
comprises a set of radio parameter values. 43. The
apparatus of claim 39, wherein: the configuration
manager is further configured to identify a default
parameter value of the determined set; and the
communication controller is further configured to send
an indication of the default parameter value to the
network element. 44. A network management apparatus,
comprising: means for determining a set of at least
one parameter value from a set of operable parameter
values; andmeans for sending the determined set to a
network element to enable the network element to
select a parameter value from the determined set. 45.
The apparatus of claim 44, wherein: the network
management apparatus comprises an operation,
administration and maintenance entity; and the network
element comprises an eNodeB. 46. The apparatus of
claim 44, wherein the determined set is a portion of
the set of operable parameter values. 47. The
apparatus of claim 44, wherein the determined set
comprises a set of radio parameter values. 48. The
apparatus of claim 44, wherein: the means for
determining is configured to identify a default
parameter value of the determined set; and the means
for sending is configured to send an indication of the
default parameter value to the network element. 49. A
computer-program product, comprising:
computer-readable medium comprising code for causing a
computer to: determine a set of at least one parameter
value from a set of operable parameter values at a
network management entity; and send the determined set
to a network element to enable the network element to
select a parameter value from the determined set. 50.
The computer-program product of claim 49, wherein:the
network management entity comprises an operation,
administration and maintenance entity; and the network
element comprises an eNodeB. 51. The computer-program
product of claim 49, wherein the determined set is a
portion of the set of operable parameter values. 


