
Certain Substituted Amides, Method of Making, and
Method of Use Thereof This application claims the
benefit of the filing date of U.S. Provisional
Application Serial No. 60/843,959 filed September 11,
2006. [0001] Provided herein are certain substituted
amides and related compounds, compositions comprising
such compounds, and methods of their use. [0002]
Protein kinases, the largest family of human enzymes,
encompass well over 500 proteins. Bruton's Tyrosine
Kinase (Btk) is a member of the Tec family of tyrosine
kinases, and is a regulator of early B-cell
development as well as mature Bcell activation,
signaling, and survival. [0003] B-cell signaling
through the B-cell receptor (BCR) can lead to a wide
range of biological outputs, which in turn depend on
the developmental stage of the B-cell. The magnitude
and duration of BCR signals must be precisely
regulated. Aberrant BCR-mediated signaling can cause
disregulated B-cell activation and/or the formation of
pathogenic auto-antibodies leading to multiple
autoimmune and/or inflammatory diseases. Mutation of
Btk in humans results in X-linked agammaglobulinaemia
(XLA). This disease is associated with the impaired
maturation of B-cells, diminished immunoglobulin
production, compromised T-cellindependent immune
responses and marked attenuation of the sustained
calcium sign upon BCR stimulation. [0004] Evidence for
the role of Btk in allergic disorders and/or
autoimmune disease and/or inflammatory disease has
been established in Btk-deficient mouse models. For
example, in standard murine preclinical models of
systemic lupus erythematosus (SLE), Btk deficiency has
been shown to result in a marked amelioration of
disease progression. Moreover, Btk deficient mice can
also be resistant to developing collagen-induced
arthritis and can be less susceptible to
Staphylococcus-induced arthritis. [0005] A large body
of evidence supports the role of B-cells and the
humoral immune system in the pathogenesis of
autoimmune and/or inflammatory diseases. Protein-based
therapeutics (such as Rituxan) developed to deplete
B-cells, representan approach to the treatment of a
number of autoimmune and/or inflammatory diseases.
Because of Btk's role in B-cell activation, inhibitors
of Btk can be useful as inhibitors of B-cell mediated
pathogenic activity (such as autoantibody production).
[0006] Btk is also expressed in osteoclasts, mast
cells and monocytes and has been shown to be important
for the function of these cells. For example, Btk
deficiency in mice is associated with impaired
IgE-mediated mast cell activation (marked diminution
of TNF-alpha and other inflammatory cytokine release),
and Btk deficiency in humans is associated with
greatly reduced TNF-alpha production by activated
monocytes. [0007] Thus, inhibition of Btk activity can
be useful for the treatment of allergic disorders
and/or autoimmune and/or inflammatory diseases such
as: SLE, rheumatoid arthritis, multiple vasculitides,
idiopathic thrombocytopenic purpura (ITP), myasthenia
gravis, allergic rhinitis, and asthma. In addition,
Btk has been reported to play a role in apoptosis;
thus, inhibition of Btk activity can be useful for
cancer, as well as the treatment of B-cell lymphoma
and leukemia. Moreover, given the role of Btk in
osteoclast function, the inhibition of Btk activity
can be useful for the treatment of bone disorders such
as osteoporosis. [0008] Provided is at least one
chemical entity chosen from compounds of Formula 1:and
pharmaceutically acceptable salts, solvates, chelates,
non-covalent complexes, prodrugs, and mixtures
thereof, wherein R is chosen from optionally
substituted aryl and optionally substituted
heteroaryl; R is chosen from hydrogen, optionally
substituted lower alkyl, optionally substituted lower
alkoxy, halo, and hydroxy. R2 1 and R22 are
independently chosen from hydrogen and optionally
substituted lower alkyl; R1 is chosen from hydrogen,
cyano, optionally substituted cycloalkyl, and
optionally substituted lower alkyl; L is chosen from
optionally substituted Co-C4alkylene, -O-optionally
substituted Co- C4alkylene, -(C0-C4alkylene)(SO)-,
-(C0-C4alkylene)(SO2)-; and -(C0- C4alkylene)(C=O)-;
and G is chosen from hydrogen, halo, hydroxy, alkoxy,
nitro, optionally substituted alkyl, optionally
substituted amino, optionally substituted
carbamimidoyl, optionally substituted
heterocycloalkyl, optionally substituted cycloalkyl,
optionally substituted aryl, and optionally
substituted heteroaryl. [0009] Provided is a
pharmaceutical composition, comprising at least one
chemical entity described herein, together with at
least one pharmaceutically acceptable vehicle chosen
from carriers, adjuvants, and excipients. [0010]
Provided is a packaged pharmaceutical composition,
comprising a pharmaceutical composition described
herein; and instructions for using the composition to
treat a patient suffering from a 



disease responsive to inhibition of Btk activity.
[0011] Provided is a method for treating a patient
having a disease responsive to inhibition of Btk
activity, comprising administering to the patient an
effective amount of at least one chemical entity
described herein. [0012] Provided is a method for
treating a patient having a disease chosen from
cancer, bone disorders, autoimmune diseases,
inflammatory diseases, acute inflammatory reactions,
and allergic disorders comprising administering to the
patient an effective amount of at least one chemical
entity described herein. [0013] Provided is a method
for increasing sensitivity of cancer cells to
chemotherapy, comprising administering to a patient
undergoing chemotherapy with achemotherapeutic agent
an amount of at least one chemical entity described
herein, sufficient to increase the sensitivity of
cancer cells to the chemotherapeutic agent. [0014]
Provided is a method of reducing medication error and
enhancing therapeutic compliance of a patient being
treated for a disease responsive to inhibition of Btk
activity, the method comprising providing a packaged
pharmaceutical preparation described herein wherein
the instructions additionally include contraindication
and adverse reaction information pertaining to the
packaged pharmaceutical composition. [0015] Provided
is a method for inhibiting ATP hydrolysis, the method
comprising contacting cells expressing Btk with at
least one chemical entity described herein in an
amount sufficient to detectably decrease the level of
ATP hydrolysis in vitro. [0016] Provided is a method
for determining the presence of Btk in a sample,
comprising contacting the sample with at least one
chemical entity described herein under conditions that
permit detection of Btk activity, detecting a level of
Btk activity in the sample, and therefrom determining
the presence or absence of Btk in the sample. [0017]
Provided is a method for inhibiting B-cell activity
comprising contacting cells expressing Btk with at
least one chemical entity described herein, in an
amount sufficient to detectably decrease B-cell
activity in vitro. [0018] As used in the present
specification, the following words and phrases are
generally intended to have the meanings as set forth
below, except to the extent that the context in which
they are used indicates otherwise. The following
abbreviations and terms have the indicated meanings
throughout: [0019] As used herein, when any variable
occurs more than one time in a chemical formula, its
definition on each occurrence is independent of its
definition at every other occurrence. In accordance
with the usual meaning of "a" and "the" in patents,
reference, for example, to "a" kinase or "the" kinase
is inclusive of one or more kinases. [0020] A dash
("-") that is not between two letters or symbols is
used to indicate a point of attachment for a
substituent. For example, -CONH is attached through
the carbon atom.[0021] As used herein, the term "at
least one chemical entity" is interchangeable with the
term "a compound." [0022] By "optional" or
"optionally" is meant that the subsequently described
event or circumstance may or may not occur, and that
the description includes instances where the event or
circumstance occurs and instances in which it does
not. For example, "optionally substituted alkyl"
encompasses both "alkyl" and "substituted alkyl" as
defined below. It will be understood by those skilled
in the art, with respect to any group containing one
or more substituents, that such groups are not
intended to introduce any substitution or substitution
patterns that are sterically impractical,
synthetically non-feasible and/or inherently unstable.
[0023] "Alkyl" encompasses straight chain and branched
chain having the indicated number of carbon atoms,
usually from 1 to 20 carbon atoms, for example 1 to 8
carbon atoms, such as 1 to 6 carbon atoms. For example
Ci-C alkyl encompasses both straight and branched
chain alkyl of from 1 to 6 carbon atoms. Examples of
alkyl groups include methyl, ethyl, propyl, isopropyl,
n-butyl, sec-butyl, tert-butyl, pentyl, 2-pentyl,
isopentyl, neopentyl, hexyl, 2-hexyl, 3-hexyl,
3-methylpentyl, and the like. Alkylene is another
subset of alkyl, referring to the same residues as
alkyl, but having two points of attachment. Alkylene
groups will usually have from 2 to 20 carbon atoms,
for example 2 to 8 carbon atoms, such as from 2 to 6
carbon atoms. For example, Co alkylene indicates a
covalent bond and C1 alkylene is a methylene group.
When an alkyl residue having a specific number of
carbons is named, all geometric isomers having that
number of carbons are intended to be encompassed;
thus, for example, "butyl" is meant to include
n-butyl, sec-butyl, isobutyl and t-butyl; "propyl"
includes n-propyl and isopropyl. "Lower alkyl" refers
to alkyl groups having one to four carbons. [0024]
"Cycloalkyl" indicates a saturated hydrocarbon ring
group, having the specified number of carbon atoms,
usually from 3 to 7 ring carbon atoms. Examples of
cycloalkyl groups include cyclopropyl, cyclobutyl,
cyclopentyl, and cyclohexyl as well as bridged and
caged saturated ring groups such as norbornane. 



[0025] By "alkoxy" is meant an alkyl group of the
indicated number of carbon atoms attached through an
oxygen bridge such as, for example, methoxy, ethoxy,
propoxy, isopropoxy, n-butoxy, sec-butoxy,
tert-butoxy, pentoxy, 2-pentyloxy,isopentoxy,
neopentoxy, hexoxy, 2-hexoxy, 3-hexoxy,
3-methylpentoxy, and the like. Alkoxy groups will
usually have from 1 to 6 carbon atoms attached through
the oxygen bridge. "Lower alkoxy" refers to alkoxy
groups having one to four carbons. [0026] "Acyl"
refers to the groups (alkyl)-C(O)-;
(cycloalkyl)-C(O)-; (aryl)- C(O)-; (heteroaryl)-C(O)-;
and (heterocycloalkyl)-C(O)-, wherein the group is
attached to the parent structure through the carbonyl
functionality and wherein alkyl, cycloalkyl, aryl,
heteroaryl, and heterocycloalkyl are as described
herein. Acyl groups have the indicated number of
carbon atoms, with the carbon of the keto group being
included in the numbered carbon atoms. For example a C
acyl group is an acetyl group having the formula
CH3(C=O)-. [0027] By "alkoxycarbonyl" is meant an
ester group of the formula (alkoxy)(C=O)- attached
through the carbonyl carbon wherein the alkoxy group
has the indicated number of carbon atoms. Thus a Ci-C
alkoxycarbonyl group is an alkoxy group having from 1
to 6 carbon atoms attached through its oxygen to a
carbonyl linker. [0028] By "amino" is meant the group
-NH2. [0029] The term "aminocarbonyl" refers to the
group -CONRbRc, where Rb is chosen from H, optionally
substituted C1-C alkyl, optionally substituted aryl,
and optionally substituted heteroaryl; and Rc is
chosen from hydrogen and optionally substituted C1-C4
alkyl; or Rb and Rc taken together with the nitrogen
to which they are bound, form an optionally
substituted 5- to 7-membered nitrogen-containing
heterocycloalkyl which optionally includes 1 or 2
additional heteroatoms selected from O, N, and S in
the heterocycloalkyl ring; where each substituted
group is independently substituted with one or more
substituents independently selected from C1-C4 alkyl,
aryl, heteroaryl, aryl-CrC 4 alkyl-, heteroaryl-Ci-C 4
alkyl-, C1-C4 haloalkyl-, -OC1-C4 alkyl, -OC1-C4
alkylphenyl, -C1-C4 alkyl-OH, -OC1-C4 haloalkyl, halo,
-OH, -NH2, -Ci-C4 alkyl-NH2, -N(C -C4 alkyl)(Ci-C4
alkyl), -NH(Ci-C4 alkyl), -N(Ci-C4 alkyl)(Ci-C4
alkylphenyl), -NH(Ci-C4 alkylphenyl), cyano, nitro,
oxo (as a substitutent for cycloalkyl or
heterocycloalkyl), -CO2H, -C(O)OCi-C 4 alkyl,
-CON(Ci-C 4 alkyl)(Ci-C4 alkyl), -CONH(Ci-C 4 alkyl),
-CONH2,-NHC(O)(Ci-C 4 alkyl), -NHC(O)(phenyl), -N(C
-C4 alkyl)C(O)(Ci-C 4 alkyl), -N(Ci-C4
alkyl)C(O)(phenyl), -C(O)Ci-C 4 alkyl, -C(O)Ci-C 4
phenyl, -C(O)Ci-C 4 haloalkyl, -OC(O)Ci-C 4 alkyl,
-SO2(Ci-C4 alkyl), -SO2(phenyl), - SO2(Ci-C4
haloalkyl), -SO2NH2, -SO2NH(Ci-C4 alkyl),
-SO2NH(phenyl), - NHSO2(Ci-C4 alkyl), -NHSO2(phenyl),
and -NHSO2(Ci-C4 haloalkyl). [0030] "Aryl"
encompasses: 5- and 6-membered carbocyclic aromatic
rings, for example, benzene; bicyclic ring systems
wherein at least one ring is carbocyclic and aromatic,
for example, naphthalene, indane, and tetralin; and
tricyclic ring systems wherein at least one ring is
carbocyclic and aromatic, for example, fluorene. For
example, aryl includes 5- and 6-membered carbocyclic
aromatic rings fused to a 5- to 7-membered
heterocycloalkyl ring containing 1 or more heteroatoms
chosen from N, O, and S. For such fused, bicyclic ring
systems wherein only one of the rings is a carbocyclic
aromatic ring, the point of attachment may be at the
carbocyclic aromatic ring or the heterocycloalkyl
ring. Bivalent radicals formed from substituted
benzene derivatives and having the free valences at
ring atoms are named as substituted phenylene
radicals. Bivalent radicals derived from univalent
polycyclic hydrocarbon radicals whose names end in
"-yl" by removal of one hydrogen atom from the carbon
atom with the free valence are named by adding
"-idene" to the name of the corresponding univalent
radical, e.g., a naphthyl group with two points of
attachment is termed naphthylidene. Aryl, however,
does not encompass or overlap in any way with
heteroaryl, separately defined below. Hence, if one or
more carbocyclic aromatic rings is fused with a
heterocycloalkyl aromatic ring, the resulting ring
system is heteroaryl, not aryl, as defined herein.
[0031] The term "aryloxy" refers to the group -O-aryl.
[0032] The term "halo" includes fluoro, chloro, bromo,
and iodo, and the term "halogen" includes fluorine,
chlorine, bromine, and iodine. [0033] "Haloalkyl"
indicates alkyl as defined above having the specified
number of carbon atoms, substituted with 1 or more
halogen atoms, up to the maximum allowable number of
halogen atoms. Examples of haloalkyl include, but are
not limited to, trifluoromethyl, difluoromethyl,
2-fluoroethyl, and pentafluoroethyl. [0034]
"Heteroaryl" encompasses: 5- to 7-membered aromatic,
monocyclic rings containing one or more, for example,
from 1 to 4, or in certain embodiments, from 1 to 3,
heteroatoms chosen from N, O, and S, with the
remaining ring atoms 



being carbon; and bicyclic heterocycloalkyl rings
containing one or more, for example, from 1 to 4, or
in certain embodiments, from 1 to 3, heteroatoms
chosen from N, O, and S, with the remaining ring atoms
being carbon and wherein at least one heteroatom is
present in an aromatic ring. For example, heteroaryl
includes a 5- to 7-membered heterocycloalkyl, aromatic
ring fused to a 5- to 7-membered cycloalkyl ring. For
such fused, bicyclic heteroaryl ring systems wherein
only one of the rings contains one or more
heteroatoms, the point of attachment may be at the
heteroaromatic ring or the cycloalkyl ring. When the
total number of S and O atoms in the heteroaryl group
exceeds 1, those heteroatoms are not adjacent to one
another. In certain embodiments, the total number of S
and O atoms in the heteroaryl group is not more than
2. In certain embodiments, the total number of S and O
atoms in the aromatic heterocycle is not more than 1.
Examples of heteroaryl groups include, but are not
limited to, (as numbered from the linkage position
assigned priority 1), 2-pyridyl, 3-pyridyl, 4-pyridyl,
2,3-pyrazinyl, 3,4- pyrazinyl, 2,4-pyrimidinyl,
3,5-pyrimidinyl, 2,3-pyrazolinyl, 2,4-imidazolinyl,
isoxazolinyl, oxazolinyl, thiazolinyl, thiadiazolinyl,
tetrazolyl, thienyl, benzothiophenyl, furanyl,
benzofuranyl, benzoimidazolinyl, indolinyl,
pyridizinyl, triazolyl, quinolinyl, pyrazolyl, and
5,6,7,8-tetrahydroisoquinoline. Bivalent radicals
derived from univalent heteroaryl radicals whose names
end in "-yl" by removal of one hydrogen atom from the
atom with the free valence are named by adding
"-idene" to the name of the corresponding univalent
radical, e.g., a pyridyl group with two points of
attachment is a pyridylidene. Heteroaryl does not
encompass or overlap with aryl as defined above.
[0035] Substituted heteroaryl also includes ring
systems substituted with one or more oxide (-0 )
substituents, such as pyridinyl N-oxides. [0036] By
"heterocycloalkyl" is meant a single aliphatic ring,
usually with 3to 7 ring atoms, containing at least 2
carbon atoms in addition to 1-3 heteroatoms
independently selected from oxygen, sulfur, and
nitrogen, as well as combinations comprising at least
one of the foregoing heteroatoms. Suitable
heterocycloalkyl groups include, for example (as
numbered from the linkage position assigned priority
1), 2-pyrrolinyl, 2,4-imidazolidinyl,
2,3-pyrazolidinyl, 2-piperidyl, 3-piperidyl, 4-
piperdyl, and 2,5-piperzinyl. Morpholinyl groups are
also contemplated, including 2- morpholinyl and
3-morpholinyl (numbered wherein the oxygen is assigned
priority 1). Substituted heterocycloalkyl also
includes ring systems substituted with one or more oxo
moieties, such as piperidinyl N-oxide,
morpholinyl-N-oxide, 1-oxo-lthiomorpholinyl and
1,1-dioxo-l-thiomorpholinyl, and ring systems
comprising one or more -SO- or -SO - groups. [0037]
"Carbamimidoyl" refers to the group -C(=NH)-NH2.
[0038] "Substituted carbamimidoyl" refers to the group
-C(=NRe)-NRfRg where Re, Rf, and Rg is independently
chosen from: hydrogen optionally substituted alkyl,
optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted heteroaryl,
and optionally substituted heterocycloalkyl, provided
that at least one of Re, Rf, and Rg is not hydrogen
and wherein substituted alkyl, cycloalkyl, aryl,
heterocycloalkyl, and heteroaryl refer respectively to
alkyl, cycloalkyl, aryl, heterocycloalkyl, and
heteroaryl wherein one or more (such as up to 5, for
example, up to 3) hydrogen atoms are replaced by a
substituent independently chosen from: -Ra, -ORb, -0(C
1-C2 alkyl)O- (e.g., methylenedioxy-), -SRb,
guanidine, guanidine wherein one or more of the
guanidine hydrogens are replaced with a loweralkyl
group, -NRbRc, halo, cyano, nitro, -CORb, -CO2Rb,
-CONRbRc, -OCORb, -OCO2Ra, -OCONRbRc, -NRcCORb,
-NRcCO2Ra, -NRcCONRbRc, -CO2Rb, -CONRbRc, -NRcCORb,
-SORa, -SO2Ra, -SO2NRbRc, and -NRcSO2Ra, where Ra is
chosen from optionally substituted C1-C alkyl,
optionally substituted cycloalkyl, optionally
substituted heterocycloalkyl, optionally substituted
aryl, and optionally substituted heteroaryl; Rb is
chosen from H, optionally substituted C1-C alkyl,
optionally substituted cycloalkyl, optionally
substituted heterocycloalkyl,optionally substituted
aryl, and optionally substituted heteroaryl; andRc is
independently chosen from hydrogen and optionally
substituted C1-C4 alkyl; or Rb and Rc, and the
nitrogen to which they are attached, form an
optionally substituted heterocycloalkyl group; and
where each optionally substituted group is
unsubstituted or independently substituted with one or
more, such as one, two, or three, substituents
independently selected from C1-C4 alkyl, aryl,
heteroaryl, aryl-Ci-C4 alkyl-, heteroaryl-Ci-C 4
alkyl-, C1-C4 haloalkyl-, -OC1-C4 alkyl, -OC1-C4
alkylphenyl, -C1-C4 alkyl-OH, -OC1-C4 haloalkyl, halo,
-OH, -NH2, -C1-C4 alkyl-NH2, -N(C1-C4 alkyl)(Ci-C4
alkyl), -NH(C1-C4 alkyl), -N(C1-C4 alkyl)(C1-C4
alkylphenyl), -NH(C1-C4 alkylphenyl), cyano, nitro,
oxo (as a substitutent for cycloalkyl or
heterocycloalkyl), -CO2H, -C(O)OC1-C4 alkyl,
-CON(C1-C4 alkyl)(Ci-C4 alkyl), -CONH(C 1-C4 alkyl),
-CONH2, -NHC(O)(C 1-C4 alkyl), -NHC(O)(phenyl),
-N(C1-C4 alkyl)C(O)(Ci-C 4 alkyl), 



-N(Ci-C4 alkyl)C(O)(phenyl), -C(O)Ci-C 4 alkyl,
-C(O)Ci-C 4 phenyl, -C(O)Ci-C 4 haloalkyl, -OC(O)Ci-C
4 alkyl, -SO2(Ci-C4 alkyl), -SO2(phenyl), - SO2(Ci-C4
haloalkyl), -SO2NH2, -SO2NH(Ci-C4 alkyl),
-SO2NH(phenyl), - NHSO2(Ci-C4 alkyl), -NHSO2(phenyl),
and -NHSO2(Ci-C4 haloalkyl). [0039] As used herein,
"modulation" refers to a change in kinase activity as
a direct or indirect response to the presence of
compounds of Formula 1, relative to the activity of
the kinase in the absence of the compound. The change
may be an increase in activity or a decrease in
activity, and may be due to the direct interaction of
the compound with the kinase, or due to the
interaction of the compound with one or more other
factors that in turn affect kinase activity. For
example, the presence of the compound may, for
example, increase or decrease kinase activity by
directly binding to the kinase, by causing (directly
or indirectly) another factor to increase or decrease
the kinase activity, or by (directly or indirectly)
increasing or decreasing the amount of kinase present
in the cell or organism. [0040] The term "sulfanyl"
includes the groups: -S-( optionally substituted
(Ci-C)alkyl), -S-(optionally substituted aryl),
-S-(optionally substituted heteroaryl), and
-S-(optionally substituted heterocycloalkyl). Hence,
sulfanyl includes the group Ci-C 6 alkylsulfanyl.
[0041] The term "sulfinyl" includes the groups:
-S(O)-H, -S(0)-( optionallysubstituted (C1-C6)alkyl),
-S(O)-optionally substituted aryl), -S(O)-optionally
substituted heteroaryl), -S(O)-(optionally substituted
heterocycloalkyl); and -S(O)- (optionally substituted
amino). [0042] The term "sulfonyl" includes the
groups: -S(O2)-H, -S(O2)-( optionally substituted
(C1-Co)^yI), -S(O2)-optionally substituted aryl),
-S(O2)-optionally substituted heteroaryl),
-S(O2)-(optionally substituted heterocycloalkyl)
,-S(O2)-(optionally substituted alkoxy),
-S(O2)-optionally substituted aryloxy),
-S(O2)-optionally substituted heteroaryloxy),
-S(O2)-(optionally substituted heterocyclyloxy); and
-S(O2)-(optionally substituted amino). [0043] The term
"substituted", as used herein, means that any one or
more hydrogens on the designated atom or group is
replaced with a selection from the indicated group,
provided that the designated atom's normal valence is
not exceeded. When a substituent is oxo (i.e., =0)
then 2 hydrogens on the atom are replaced.
Combinations of substituents and/or variables are
permissible only if such combinations result in stable
compounds or useful synthetic intermediates. A stable
compound or stable structure is meant to imply a
compound that is sufficiently robust to survive
isolation from a reaction mixture, and subsequent
formulation as an agent having at least practical
utility. Unless otherwise specified, substituents are
named into the core structure. For example, it is to
be understood that when (cycloalkyl)alkyl is listed as
a possible substituent, the point of attachment of
this substituent to the core structure is in the alkyl
portion. Heteroatoms present in heteroaryls or
heterocycloalkyls described herein include the
oxidized forms of such heteroatoms such as N+ O ,
S(O), and S(O)2. [0044] The terms "substituted" alkyl,
cycloalkyl, aryl, heterocycloalkyl, and heteroaryl,
unless otherwise expressly defined, refer respectively
to alkyl, cycloalkyl, aryl, heterocycloalkyl, and
heteroaryl wherein one or more (such as up to 5, for
example, up to 3) hydrogen atoms are replaced by a
substituent independently chosen from: -Ra, -ORb, -0(C
1-C2 alkyl)O- (e.g., methylenedioxy-), -SRb,
guanidine, guanidine wherein one or more of the
guanidine hydrogens are replaced with a loweralkyl
group, -NRbRc, halo, cyano, oxo, nitro, -CORb, -CO2Rb,
-CONRbRc, -OCORb,-OCO2Ra, -OCONRbRc, -NRcCORb,
-NRcCO2Ra, -NRcCONRbRc, -CO2Rb, -CONRbRc, -NRcCORb,
-SORa, -SO2Ra, -SO2NRbRc, and -NRcSO2Ra, where Ra is
chosen from optionally substituted C1-C alkyl,
optionally substituted cycloalkyl, optionally
substituted heterocycloalkyl, optionally substituted
aryl, and optionally substituted heteroaryl; Rb is
chosen from H, optionally substituted C1-C alkyl,
optionally substituted cycloalkyl, optionally
substituted heterocycloalkyl, optionally substituted
aryl, and optionally substituted heteroaryl; and Rc is
chosen from hydrogen and optionally substituted C1-C4
alkyl; or Rb and Rc, and the nitrogen to which they
are attached, form an optionally substituted
heterocycloalkyl group; and where each optionally
substituted group is unsubstituted or independently
substituted with one or more, such as one, two, or
three, substituents independently selected from C1-C4
alkyl, aryl, heteroaryl, aryl-CrC 4 alkyl-,
heteroaryl-Ci-C 4 alkyl-, C1-C4 haloalkyl-, -OC1-C4
alkyl, -OC1-C4 alkylphenyl, -C1-C4 alkyl-OH, -OC1-C4
haloalkyl, halo, -OH, -NH2, -C1-C4 alkyl-NH2, -N(C1-C4
alkyl)(C1-C4 alkyl), -NH(C1-C4 alkyl), -N(C1-C4
alkyl)(Ci-C 4 alkylphenyl), -NH(C1-C4 alkylphenyl),
cyano, nitro, oxo (as a substitutent for cycloalkyl or
heterocycloalky), -CO2H, -C(O)OC 1-C4 alkyl, -CON(C
1-C4 alkyl)(C1-C4 alkyl), -CONH(C 1-C4 alkyl), -CONH2,
-NHC(O)(C 1-C4 alkyl), -NHC(O)(phenyl), -N(C1-C4
alkyl)C(O)(C 1-C4 alkyl), -N(C1-C4 alkyl)C(O)(phenyl),
-C(O)C1-C4 alkyl, -C(O)C1-C4 phenyl, 



-C(O)C1-C4 haloalkyl, -OC(O)C 1-C4 alkyl, -SO2(C1-C4
alkyl), -SO2(phenyl), - SO2(C1-C4 haloalkyl), -SO2NH2,
-SO2NH(C1-C4 alkyl), -SO2NH(phenyl), - NHSO2(C1-C4
alkyl), -NHSO2(phenyl), and -NHSO2(C1-C4 haloalkyl).
[0045] The term "substituted acyl" refers to the
groups (substituted alkyl)- C(O)-; (substituted
cycloalkyl)-C(O)-; (substituted aryl)-C(O)-;
(substituted heteroaryl)-C(O)-; and (substituted
heterocycloalkyl)-C(O)-, wherein the group is attached
to the parent structure through the carbonyl
functionality and wherein substituted alkyl,
cycloalkyl, aryl, heteroaryl, and heterocycloalkyl,
refer respectively to alkyl, cycloalkyl, aryl,
heteroaryl, and heterocycloalkyl wherein one or more
(such as up to 5, for example, up to 3) hydrogen atoms
are replaced by a substituent independently chosen
from:-Ra, -ORb, -0(C 1-C2 alkyl)O- (e.g.,
methylenedioxy-), -SRb, guanidine, guanidine wherein
one or more of the guanidine hydrogens are replaced
with a loweralkyl group, -NRbRc, halo, cyano, nitro,
-CORb, -CO2Rb, -CONRbRc, -OCORb, -OCO2Ra, -OCONRbRc,
-NRcCORb, -NRcCO2Ra, -NRcCONRbRc, -CO2Rb, -CONRbRc,
-NRcCORb, -SORa, -SO2Ra, -SO2NRbRc, and -NRcSO2Ra,
where Ra is chosen from optionally substituted C1-C
alkyl, optionally substituted cycloalkyl, optionally
substituted heterocycloalkyl, optionally substituted
aryl, and optionally substituted heteroaryl; Rb is
chosen from H, optionally substituted C1-C alkyl,
optionally substituted cycloalkyl, optionally
substituted heterocycloalkyl, optionally substituted
aryl, and optionally substituted heteroaryl; and Rc is
chosen from hydrogen and optionally substituted C1-C4
alkyl; or Rb and Rc, and the nitrogen to which they
are attached, form an optionally substituted
heterocycloalkyl group; and where each optionally
substituted group is unsubstituted or independently
substituted with one or more, such as one, two, or
three, substituents independently selected from C1-C4
alkyl, aryl, heteroaryl, aryl-CrC 4 alkyl-,
heteroaryl-Ci-C 4 alkyl-, C1-C4 haloalkyl-, -OC1-C4
alkyl, -OC1-C4 alkylphenyl, -C1-C4 alkyl-OH, -OC1-C4
haloalkyl, halo, -OH, -NH2, -C1-C4 alkyl-NH2, -N(C1-C4
alkyl)(C1-C4 alkyl), -NH(C1-C4 alkyl), -N(C1-C4
alkyl)(C1-C4 alkylphenyl), -NH(C1-C4 alkylphenyl),
cyano, nitro, oxo (as a substitutent for cycloalkyl or
heterocycloalkyl), -CO2H, -C(O)OC 1-C4 alkyl, -CON(C
1-C4 alkyl)(Ci-C 4 alkyl), -CONH(C 1-C4 alkyl),
-CONH2, -NHC(O)(C 1-C4 alkyl), -NHC(O)(phenyl),
-N(C1-C4 alkyl)C(O)(C 1-C4 alkyl), -N(C1-C4
alkyl)C(O)(phenyl), -C(O)C1-C4 alkyl, -C(O)C1-C4
phenyl, -C(O)C1-C4 haloalkyl, -OC(O)C 1-C4 alkyl,
-SO2(C1-C4 alkyl), -SO2(phenyl), - SO2(C1-C4
haloalkyl), -SO2NH2, -SO2NH(C1-C4 alkyl),
-SO2NH(phenyl), - NHSO2(C1-C4 alkyl), -NHSO2(phenyl),
and -NHSO2(C1-C4 haloalkyl). [0046] The term
"substituted alkoxy" refers to alkoxy wherein the
alkyl constituent is substituted (i.e.,
-O-(substituted alkyl)) wherein "substituted alkyl"
refers to alkyl wherein one or more (such as up to 5,
for example, up to 3) hydrogen atoms are replaced by a
substituent independently chosen from:-Ra, -ORb, -0(C
1-C2 alkyl)O- (e.g., methylenedioxy-), -SRb,
guanidine, guanidine wherein one or more of the
guanidine hydrogens are replaced with a loweralkyl
group, -NRbRc, halo, cyano, nitro, -CORb, -CO2Rb,
-CONRbRc, -OCORb, -OCO2Ra, -OCONRbRc, -NRcCORb,
-NRcCO2Ra, -NRcCONRbRc, -CO2Rb, -CONRbRc, -NRcCORb,
-SORa, -SO2Ra, -SO2NRbRc, and -NRcSO2Ra, where Ra is
chosen from optionally substituted C1-C alkyl,
optionally substituted cycloalkyl, optionally
substituted heterocycloalkyl, optionally substituted
aryl, and optionally substituted heteroaryl; Rb is
chosen from H, optionally substituted C1-C alkyl,
optionally substituted cycloalkyl, optionally
substituted heterocycloalkyl, optionally substituted
aryl, and optionally substituted heteroaryl; and Rc is
chosen from hydrogen and optionally substituted C1-C4
alkyl; or Rb and Rc, and the nitrogen to which they
are attached, form an optionally substituted
heterocycloalkyl group; and where each optionally
substituted group is unsubstituted or independently
substituted with one or more, such as one, two, or
three, substituents independently selected from C1-C4
alkyl, aryl, heteroaryl, aryl-CrC 4 alkyl-,
heteroaryl-Ci-C 4 alkyl-, C1-C4 haloalkyl-, -OC1-C4
alkyl, -OC1-C4 alkylphenyl, -C1-C4 alkyl-OH, -OC1-C4
haloalkyl, halo, -OH, -NH2, -C1-C4 alkyl-NH2, -N(C1-C4
alkyl)(C1-C4 alkyl), -NH(C1-C4 alkyl), -N(C1-C4
alkyl)(C1-C4 alkylphenyl), -NH(C1-C4 alkylphenyl),
cyano, nitro, oxo (as a substitutent for cycloalkyl or
heterocycloalkyl), -CO2H, -C(O)OC 1-C4 alkyl, -CON(C
1-C4 alkyl)(Ci-C 4 alkyl), -CONH(C 1-C4 alkyl),
-CONH2, -NHC(O)(C 1-C4 alkyl), -NHC(O)(phenyl),
-N(C1-C4 alkyl)C(O)(C 1-C4 alkyl), -N(C1-C4
alkyl)C(O)(phenyl), -C(O)C1-C4 alkyl, -C(O)C1-C4
phenyl, -C(O)C1-C4 haloalkyl, -OC(O)C 1-C4 alkyl,
-SO2(C1-C4 alkyl), -SO2(phenyl), - SO2(C1-C4
haloalkyl), -SO2NH2, -SO2NH(C1-C4 alkyl),
-SO2NH(phenyl), - NHSO2(C1-C4 alkyl), -NHSO2(phenyl),
and -NHSO2(C1-C4 haloalkyl). In some embodiments, a
substituted alkoxy group is "polyalkoxy" or
-O-(optionally substituted alkylene)-(optionally
substituted alkoxy), and includes groups such as 



-OCH2CH2OCH , and residues of glycol ethers such as
polyethyleneglycol, and -0(CH 2CH2O)xCH3, where x is
an integer of 2-20, such as 2-10, and for example,
2-5. Another substituted alkoxy group is hydroxyalkoxy
or -OCH2(CH2)yOH, where y isan integer of 1-10, such
as 1-4. [0047] The term "substituted amino" refers to
the group -NHR d or -NR dRd where each Rd is
independently chosen from: hydroxy, optionally
substituted alkyl, optionally substituted cycloalkyl,
optionally substituted acyl, aminocarbonyl, optionally
substituted aryl, optionally substituted heteroaryl,
optionally substituted heterocycloalkyl,
alkoxycarbonyl, sulfinyl and sulfonyl, provided that
only one Rd may be hydroxyl and two Rds of -NR dRd are
optionally taken together with the nitrogen to which
they are bound form an optionally substituted 5- to
7-membered nitrogen-containing heterocycloalkyl which
optionally includes 1 or 2 additional heteroatoms
selected from O, N, and S in the heterocycloalkyl
ring; and wherein substituted alkyl, cycloalkyl, aryl,
heterocycloalkyl, and heteroaryl refer respectively to
alkyl, cycloalkyl, aryl, heterocycloalkyl, and
heteroaryl wherein one or more (such as up to 5, for
example, up to 3) hydrogen atoms are replaced by a
substituent independently chosen from: -Ra, -ORb, -0(C
1-C2 alkyl)O- (e.g., methylenedioxy-), -SRb,
guanidine, guanidine wherein one or more of the
guanidine hydrogens are replaced with a loweralkyl
group, -NRbRc, halo, cyano, nitro, -CORb, -CO2Rb,
-CONRbRc, -OCORb, -OCO2Ra, -OCONRbRc, -NRcCORb,
-NRcCO2Ra, -NRcCONRbRc, -CO2Rb, -CONRbRc, -NRcCORb,
-SORa, -SO2Ra, -SO2NRbRc, and -NRcSO2Ra, where Ra is
chosen from optionally substituted C1-C alkyl,
optionally substituted cycloalkyl, optionally
substituted heterocycloalkyl, optionally substituted
aryl, and optionally substituted heteroaryl; Rb is
chosen from H, optionally substituted C1-C alkyl,
optionally substituted cycloalkyl, optionally
substituted heterocycloalkyl, optionally substituted
aryl, and optionally substituted heteroaryl; and Rc is
chosen from hydrogen and optionally substituted C1-C4
alkyl; or Rb and Rc, and the nitrogen to which they
are attached, form an optionally substituted
heterocycloalkyl group; and where each optionally
substituted group is unsubstituted or independently
substituted with one or more, such as one, two, or
three, substituents independently selected from C1-C4
alkyl, aryl, heteroaryl, aryl-Ci-C 4 alkyl-,
heteroaryl-Ci-C 4 alkyl-, C1-C4 haloalkyl-, -OC1-C4
alkyl, -OC1-C4 alkylphenyl, -C1-C4 alkyl-OH,-OC1-C4
haloalkyl, halo, -OH, -NH2, -C1-C4 alkyl-NH2, -N(C1-C4
alkyl)(C1-C4 alkyl), -NH(C1-C4 alkyl), -N(C1-C4
alkyl)(C1-C4 alkylphenyl), -NH(C1-C4 alkylphenyl),
cyano, nitro, oxo (as a substitutent for cycloalkyl or
heterocycloalkyl), -CO2H, -C(O)OC1-C4 alkyl,
-CON(C1-C4 alkyl)(Ci-C4 alkyl), -CONH(C 1-C4 alkyl),
-CONH2, -NHC(O)(C 1-C4 alkyl), -NHC(O)(phenyl),
-N(C1-C4 alkyl)C(O)(C 1-C4 alkyl), -N(C1-C4
alkyl)C(O)(phenyl), -C(O)C1-C4 alkyl, -C(O)C1-C4
phenyl, -C(O)C1-C4 haloalkyl, -OC(O)C1-C4 alkyl,
-SO2(C1-C4 alkyl), -SO2(phenyl), - SO2(C1-C4
haloalkyl), -SO2NH2, -SO2NH(C1-C4 alkyl),
-SO2NH(phenyl), - NHSO2(C1-C4 alkyl), -NHSO2(phenyl),
and -NHSO2(C1-C4 haloalkyl); and wherein optionally
substituted acyl, aminocarbonyl, alkoxycarbonyl,
sulfinyl and sulfonyl are as defined herein. [0048]
The term "substituted amino" also refers to N-oxides
of the groups - NHRd, and NRdRd each as described
above. N-oxides can be prepared by treatment of the
corresponding amino group with, for example, hydrogen
peroxide or mchloroperoxybenzoic acid. The person
skilled in the art is familiar with reaction
conditions for carrying out the N-oxidation. [0049]
Compounds of Formula 1 include, but are not limited
to, optical isomers of compounds of Formula 1,
racemates, and other mixtures thereof. In those
situations, the single enantiomers or diastereomers,
i.e., optically active forms, can be obtained by
asymmetric synthesis or by resolution of the
racemates. Resolution of the racemates can be
accomplished, for example, by conventional methods
such as crystallization in the presence of a resolving
agent, or chromatography, using, for example a chiral
high-pressure liquid chromatography (HPLC) column. In
addition, compounds of Formula 1 include Z- and E-
forms (or cis- and trans- forms) of compounds with
carbon-carbon double bonds. Where compounds of Formula
1 exists in various tautomeric forms, chemical
entities of the present invention include all
tautomeric forms of the compound. Compounds of Formula
1 also include crystal forms including polymorphs and
clathrates. [0050] Chemical entities of the present
invention include, but are not limited to compounds of
Formula 1 and all pharmaceutically acceptable forms
thereof. Pharmaceutically acceptable forms of the
compounds recited herein include pharmaceutically
acceptable salts, solvates, chelates, non-covalent
complexes,prodrugs, and mixtures thereof. In certain
embodiments, the compounds described herein are in the
form of pharmaceutically acceptable salts. Hence, the
terms "chemical entity" and "chemical entities" also
encompass pharmaceutically acceptable salts, solvates,
chelates, non-covalent complexes, prodrugs, and
mixtures. [0051] "Pharmaceutically acceptable salts"
include, but are not limited to salts 



with inorganic acids, such as hydrochlorate,
phosphate, diphosphate, hydrobromate, sulfate,
sulfinate, nitrate, and like salts; as well as salts
with an organic acid, such as malate, maleate,
fumarate, tartrate, succinate, citrate, acetate,
lactate, methanesulfonate, p-toluenesulfonate,
2-hydroxyethylsulfonate, benzoate, salicylate,
stearate, and alkanoate such as acetate,
HOOC-(CH2)n-COOH where n is 0-4, and like salts.
Similarly, pharmaceutically acceptable cations
include, but are not limited to sodium, potassium,
calcium, aluminum, lithium, and ammonium. [0052] In
addition, if the compound of Formula 1 is obtained as
an acid addition salt, the free base can be obtained
by basifying a solution of the acid salt. Conversely,
if the product is a free base, an addition salt,
particularly a pharmaceutically acceptable addition
salt, may be produced by dissolving the free base in a
suitable organic solvent and treating the solution
with an acid, in accordance with conventional
procedures for preparing acid addition salts from base
compounds. Those skilled in the art will recognize
various synthetic methodologies that may be used to
prepare non-toxic pharmaceutically acceptable addition
salts. [0053] As noted above, prodrugs also fall
within the scope of chemical entities, for example
ester or amide derivatives of the compounds of Formula
1. The term "prodrugs" includes any compounds that
become compounds of Formula 1 when administered to a
patient, e.g., upon metabolic processing of the
prodrug. Examples of prodrugs include, but are not
limited to, acetate, formate, and benzoate and like
derivatives of functional groups (such as alcohol or
amine groups) in the compounds of Formula 1. [0054]
The term "solvate" refers to the chemical entity
formed by the interaction of a solvent and a compound.
Suitable solvates are pharmaceutically acceptable
solvates, such as hydrates, including monohydrates and
hemi-hydrates. [0055] The term "chelate" refers to the
chemical entity formed by the coordination of a
compound to a metal ion at two (or more) points.[0056]
The term "non-covalent complex" refers to the chemical
entity formed by the interaction of a compound and
another molecule wherein a covalent bond is not formed
between the compound and the molecule. For example,
complexation can occur through van der Waals
interactions, hydrogen bonding, and electrostatic
interactions (also called ionic bonding). [0057] The
term "hydrogen bond" refers to a form of association
between an electronegative atom (also known as a
hydrogen bond acceptor) and a hydrogen atom attached
to a second, relatively electronegative atom (also
known as a hydrogen bond donor). Suitable hydrogen
bond donor and acceptors are well understood in
medicinal chemistry (G. C. Pimentel and A. L.
McClellan, The Hydrogen Bond, Freeman, San Francisco,
1960; R. Taylor and O. Kennard, "Hydrogen Bond
Geometry in Organic Crystals", Accounts of Chemical
Research, 17, pp. 320-326 (1984)). [0058] As used
herein the terms "group", "radical" or "fragment" are
synonymous and are intended to indicate functional
groups or fragments of molecules attachable to a bond
or other fragments of molecules. [0059] The term
"active agent" is used to indicate a chemical entity
which has biological activity. In certain embodiments,
an "active agent" is a compound having pharmaceutical
utility. For example an active agent may be an
anti-cancer therapeutic. [0060] The term
"therapeutically effective amount" of a chemical
entity of this invention means an amount effective,
when administered to a human or non-human patient, to
provide a therapeutic benefit such as amelioration of
symptoms, slowing of disease progression, or
prevention of disease e.g., a therapeutically
effective amount may be an amount sufficient to
decrease the symptoms of a disease responsive to
inhibition of Btk activity. In some embodiments, a
therapeutically effective amount is an amount
sufficient to reduce cancer symptoms, the symptoms of
bone disorders, the symptoms of an allergic disorder,
the symptoms of an autoimmune and/or inflammatory
disease, or the symptoms of an acute inflammatory
reaction. In some embodiments a therapeutically
effective amount is an amount sufficient to decrease
the number of detectable cancerous cells in an
organism, detectably slow, or stop the growth of a
cancerous tumor. In some embodiments, a
therapeutically effectiveamount is an amount
sufficient to shrink a cancerous tumor. In certain
circumstances a patient suffering from cancer may not
present symptoms of being affected. In some
embodiments, a therapeutically effective amount of a
chemical entity is an amount sufficient to prevent a
significant increase or significantly reduce the
detectable level of cancerous cells or cancer markers
in the patient's blood, serum, or tissues. In methods
described herein for treating allergic disorders
and/or autoimmune and/or inflammatory diseases and/or
acute inflammatory reactions, a therapeutically
effective amount may also be an amount sufficient,
when administered to a patient, to detectably slow
progression of the disease, or prevent the patient to
whom the chemical entity is given from presenting
symptoms of the allergic disorders and/or autoimmune
and/or inflammatory disease, and/or acute inflammatory
response. In certain methods described herein for
treating allergic disorders and/or autoimmune 



and/or inflammatory diseases and/or acute inflammatory
reactions, a therapeutically effective amount may also
be an amount sufficient to produce a detectable
decrease in the amount of a marker protein or cell
type in the patient's blood or serum. For example, in
some embodiments a therapeutically effective amount is
an amount of a chemical entity described herein
sufficient to significantly decrease the activity of
Bcells. In another example, in some embodiments a
therapeutically effective amount is an amount of a
chemical entity described herein sufficient to
significantly decrease the number of B-cells. In
another example, in some embodiments a therapeutically
effective amount is an amount of a chemical entity
described herein sufficient to decrease the level of
anti- acetylcholine receptor antibody in a patient's
blood with the disease myasthenia gravis. [0061] The
term "inhibition" indicates a significant decrease in
the baseline activity of a biological activity or
process. "Inhibition of Btk activity" refers to a
decrease in Btk activity as a direct or indirect
response to the presence of at least one chemical
entity described herein, relative to the activity of
Btk in the absence of the at least one chemical
entity. The decrease in activity may be due to the
direct interaction of the compound with Btk, or due to
the interaction of the chemical entity(ies) described
herein with one or more other factors that in turn
affect Btk activity. For example, the presence of the
chemical entity(ies) may decrease Btk activity by
directly binding to the Btk, by causing (directly or
indirectly) another factor todecrease Btk activity, or
by (directly or indirectly) decreasing the amount of
Btk present in the cell or organism. [0062] Inhibition
of Btk activity also refers to observable inhibition
of Btk activity in a standard biochemical assay for
Btk activity, such as the ATP hydrolysis assay
described below. In some embodiments, the chemical
entity described herein has an IC50 value less than or
equal to 1 micromolar. In some embodiments, the
chemical entity has an IC50 value less than or equal
to less than 100 nanomolar. In some embodiments, the
chemical entity has an IC50 value less than or equal
to 10 nanomolar. [0063] "Inhibition of B-cell
activity" refers to a decrease in B-cell activity as a
direct or indirect response to the presence of at
least one chemical entity described herein, relative
to the activity of B-cells in the absence of the at
least one chemical entity. The decrease in activity
may be due to the direct interaction of the compound
with Btk or with one or more other factors that in
turn affect B-cell activity. [0064] Inhibition of
B-cell activity also refers to observable inhibition
of CD86 expression in a standard assay such as the
assay described below. In some embodiments, the
chemical entity described herein has an IC50 value
less than or equal to 10 micromolar. In some
embodiments, the chemical entity has an IC50 value
less than or equal to less than 1 micromolar. In some
embodiments, the chemical entity has an IC50 value
less than or equal to 500 nanomolar. [0065] "B cell
activity" also includes activation, redistribution,
reorganization, or capping of one or more various B
cell membrane receptors, e.g., CD40, CD86 and
Toll-like receptors TLRs (in particular TLR4), or
membrane-bound immunoglobulins, e.g, IgM, IgG, and
IgD. Most B cells also have membrane receptors for Fc
portion of IgG in the form of either antigen-antibody
complexes or aggregated IgG. B cells also carry
membrane receptors for the activated components of
complement, e.g., C3b, C3d, C4, and CIq. These various
membrane receptors and membrane-bound immunoglobulins
have membrane mobility and can undergo redistribution
and capping that can initiate signal transduction.
[0066] B cell activity also includes the synthesis or
production of antibodies or immunoglobulins.
Immunoglobulins are synthesized by the B cell series
and have common structural features and structural
units. Five immunoglobulin classes, i.e.,IgG, IgA,
IgM, IgD, and IgE, are recognized on the basis of
structural differences of their heavy chains including
the amino acid sequence and length of the polypeptide
chain. Antibodies to a given antigen may be detected
in all or several classes of immunoglobulins or may be
restricted to a single class or subclass of
immunoglobulin. Autoantibodies or autoimmune
antibodies may likewise belong to one or several
classes of immunoglobulins. For example, rheumatoid
factors (antibodies to IgG) are most often recognized
as an IgM imnnunoglobulin, but can also consist of IgG
or IgA. [0067] In addition, B cell activity also is
intended to include a series of events leading to B
cell clonal expansion (proliferation) from precursor B
lymphocytes and differentiation into
antibody-synthesizing plasma cells which takes place
in conjunction with antigen-binding and with cytokine
signals from other cells. [0068] "Inhibition of B-cell
proliferation" refers to inhibition of proliferation
of abnormal B-cells, such as cancerous B-cells, e.g.
lymphoma B-cells and/ or inhibition of normal,
non-diseased B-cells. The term "inhibition of B-cell
proliferation" indicates no increase or any
significant decrease in the number of Bcells, either
in vitro or in vivo. Thus an inhibition of B-cell
proliferation in vitro would be any significant
decrease in the number of B-cells in an in vitro
sample contacted with at least one chemical entity
described herein as compared to a matched 



sample not contacted with the chemical entity(ies).
[0069] Inhibition of B-cell proliferation also refers
to observable inhibition of B-cell proliferation in a
standard thymidine incorporation assay for B-cell
proliferation, such as the assay described herein. In
some embodiments, the chemical entity has an IC50
value less than or equal to 10 micromolar. In some
embodiments, the chemical entity has an IC50 value
less than or equal to less than 1 micromolar. In some
embodiments, the chemical entity has an IC50 value
less than or equal to 500 nanomolar. [0070] An
"allergy" or "allergic disorder" refers to acquired
hypersensitivity to a substance (allergen). Allergic
conditions include eczema, allergic rhinitis or
coryza, hay fever, bronchial asthma, urticaria (hives)
and food allergies, and other atopic conditions.
[0071] "Asthma" refers to a disorder of the
respiratory system characterizedby inflammation,
narrowing of the airways and increased reactivity of
the airways to inhaled agents. Asthma is frequently,
although not exclusively associated with atopic or
allergic symptoms. [0072] By "significant" is meant
any detectable change that is statistically
significant in a standard parametric test of
statistical significance such as Student's Ttest,
where p < 0.05. [0073] A "disease responsive to
inhibition of Btk activity" is a disease in which
inhibiting Btk kinase provides a therapeutic benefit
such as an amelioration of symptoms, decrease in
disease progression, prevention or delay of disease
onset, or inhibition of aberrant activity of certain
cell-types (monocytes, osteoclasts, B-cells, mast
cells, myeloid cells, basophils, macrophages,
neutrophils, and dendritic cells). [0074] "Treatment
or treating means any treatment of a disease in a
patient, including: a) preventing the disease, that
is, causing the clinical symptoms of the disease not
to develop; b) inhibiting the disease; c) slowing or
arresting the development of clinical symptoms; and/or
d) relieving the disease, that is, causing the
regression of clinical symptoms. [0075] "Patient"
refers to an animal, such as a mammal, that has been
or will be the object of treatment, observation or
experiment. The methods of the invention can be useful
in both human therapy and veterinary applications. In
some embodiments, the patient is a mammal; in some
embodiments the patient is human; and in some
embodiments the patient is chosen from cats and dogs.
[0076] Provided is at least one chemical entity chosen
from compounds of Formula 1:(Formula 1) and
pharmaceutically acceptable salts, solvates, chelates,
non-covalent complexes, prodrugs, and mixtures
thereof, wherein R is chosen from optionally
substituted aryl and optionally substituted
heteroaryl; R is chosen from hydrogen, optionally
substituted lower alkyl, optionally substituted lower
alkoxy, halo, and hydroxy. R2 1 and R22 are
independently chosen from hydrogen and optionally
substituted lower alkyl; R1 is chosen from hydrogen,
cyano, optionally substituted cycloalkyl, and
optionally substituted lower alkyl; L is chosen from
optionally substituted Co-C4alkylene, -O-optionally
substituted Co- C4alkylene, -(C0-C4alkylene)(SO)-,
-(C0-C4alkylene)(SO 2)-; and -(C0- C4alkylene)(C=O)-;
and G is chosen from hydrogen, halo, hydroxy, alkoxy,
nitro, optionally substituted alkyl, optionally
substituted amino, optionally substituted
carbamimidoyl, optionally substituted
heterocycloalkyl, optionally substituted cycloalkyl,
optionally substituted aryl, and optionally
substituted heteroaryl. [0077] In certain embodiments,
R is chosen from 4,5,6,7-
tetrahydrobenzo[b]thiophen-2-yl and substituted
4,5,6,7-tetrahydrobenzo[b]thiophen- 2-yl chosen from
mono-, di-, and tri-substituted
4,5,6,7-tetrahydrobenzo[b]thiophen- 2-yl wherein the
substituents are independently chosen from hydroxy,
lower alkyl,sulfonyl, halo, lower alkoxy, and
heteroaryl. [0078] In certain embodiments, R is chosen
from 4,5,6,7- tetrahydrobenzo[b]thiophen-2-yl and
substituted 4,5,6,7-tetrahydrobenzo[b]thiophen- 2-yl
chosen from mono-, di-, and tri-substituted
4,5,6,7-tetrahydrobenzo[b]thiophen- 2-yl wherein the
substituents are independently chosen from lower
alkyl. [0079] In certain embodiments, R is chosen from
4,5,6,7-tetrahydrobenzo[b] thiophen-2-yl. [0080] In
certain embodiments, R is chosen from
5,6,7,8-tetrahydro-4Hcyclohepta[ b]thiophen-2-yl and
substituted 5,6,7,8-tetrahydro-4Hcyclohepta[
b]thiophen-2-yl chosen from mono-, di-, and
tri-substituted 5,6,7,8-
tetrahydro-4H-cyclohepta[b]thiophen-2-yl wherein the
substituents are independently chosen from lower
alkyl. 



[0081] In certain embodiments, R is chosen from
5,6,7,8-tetrahydro-4Hcyclohepta[ b]thiophen-2-yl.
[0082] In certain embodiments, R is chosen from
pyrazin-2-yl and substituted pyrazin-2-yl chosen from
mono-, di-, and tri-substituted pyrazin-2-yl wherein
the substituents are independently chosen from lower
alkyl. [0083] In certain embodiments, R is chosen from
5-tert-butyl-pyrazin-2-yl. [0084] In certain
embodiments, R is substituted phenyl chosen from
mono-, di-, and tri-substituted phenyl wherein the
substituents are independently chosen from hydroxy,
lower alkyl, sulfanyl, sulfonyl, optionally
substituted amino, lower alkoxy, lower alkyl
substituted with one or more halo, lower alkoxy
substituted with one or more halo, lower alkyl
substituted with hydroxy, lower alkyl substituted with
lower alkoxy, and heteroaryl. [0085] In certain
embodiments, R is substituted phenyl chosen from
mono-, di-, and tri-substituted phenyl wherein the
substituents are independently chosen from
heterocycloalkyl (e.g., piperidin-1-yl), and lower
alkyl substituted with cycloalkyl (e.g., cyclopropyl).
[0086] In certain embodiments, R is substituted phenyl
chosen from mono-, di-, and tri-substituted phenyl
wherein the substituents are independently chosen from
hydroxy, lower alkyl, sulfonyl, halo, lower alkoxy,
and heteroaryl. [0087] In certain embodiments, R is
4-lower alkyl-phenyl-. In certainembodiments, R is
4-te/t-butyl-phenyl. [0088] In certain embodiments, R4
is chosen from hydrogen, optionally substituted lower
alkyl, optionally substituted lower alkoxy, cyano,
halo, and hydroxy. In certain embodiments, R4 is
chosen from hydrogen, optionally substituted lower
alkyl, optionally substituted lower alkoxy, halo, and
hydroxy. In certain embodiments, R4 is chosen from
methyl, trifluoromethyl, difluoromethyl, methoxy,
trifluoromethoxy, difluoromethoxy, and fluoro. In
certain embodiments, R4 is methyl. [0089] In certain
embodiments, R is chosen from hydrogen and lower
alkyl. In certain embodiments, R22 is chosen from
hydrogen and methyl. In certain embodiments, R22 is
hydrogen. [0090] In certain embodiments, R2 1 is
chosen from hydrogen and lower alkyl. In certain
embodiments, R2 1 is chosen from hydrogen and methyl.
In certain embodiments, R2 1 is hydrogen. [0091] In
certain embodiments, R1 is chosen from hydrogen, lower
alkyl, and lower alkyl substituted with a group chosen
from optionally substituted alkoxy, optionally
substituted amino, and optionally substituted acyl. In
certain embodiments, R1 is chosen from hydrogen and
lower alkyl. In certain embodiments, R1 is lower
alkyl. In certain embodiments, R1 is chosen from
hydrogen, methyl, and ethyl. In certain embodiments,
R1 is chosen from methyl and ethyl. In certain
embodiments, R1 is methyl. In certain embodiments, R1
is hydrogen. [0092] In certain embodiments, L is
chosen from optionally substituted Co- C4alkylene,
-O-optionally substituted Co-C4alkylene,
-(Co-C4alkylene)(S0 2)-; and - (Co-C4alkylene) (C=O)-.
In certain embodiments, L is chosen from optionally
substituted Co-C4alkylene and -(Co-C4alkylene) (C=O)-.
In certain embodiments, L is a covalent bond. In
certain embodiments, L is -(C=O)-. [0093] In certain
embodiments, G is chosen from hydrogen, hydroxy, -NR R
wherein R7 and R8 are independently chosen from
hydrogen, optionally substituted acyl, and optionally
substituted (C1-Co)^yI; or wherein R7 and R , together
with the nitrogen to which they are bound, form an
optionally substituted 5- to 7-membered nitrogen
containingheterocycloalkyl which optionally further
includes one or two additional heteroatoms chosen from
N, O, and S; optionally substituted
5,6-dihydro-8H-imidazo[ 1,2-a]pyrazin-7-yl, lower
alkoxy, and lH-tetrazol-5-yl. [0094] In certain
embodiments, G is chosen from hydrogen, amino;
hydroxy, N-methylethanolamino, optionally substituted
morpholin-4-yl, optionally substituted piperazin-1-yl,
optionally substituted piperidin-1-yl, and optionally
substituted homopiperazin-1-yl. [0095] In certain
embodiments, G is chosen from hydrogen, amino,
morpholin-4-yl, 4-acyl-piperazin- 1-yl, 



4-lower alkyl-piperazin-1-yl, 4-lower
alkyl-piperidin-1-yl, 4-hydroxy-4-lower
alkyl-piperidin- 1-yl, 3-oxo-piperazin- 1-yl,
homopiperazin-1-yl, and 4-lower alkyl-homopiperazin-
1-yl. [0096] In certain embodiments, G is chosen from
4-lower alkyl-piperazin-1-yl wherein said alkyl is
substituted with one or more substituents chosen from
CN, lower alkoxy, halo, and SCvlower alkyl, and
4-lower alkoxy-piperidin-1-yl. [0097] In certain
embodiments, G is chosen from hydrogen,
amino,morpholin-4-yl, 4-methyl-piperazin- 1-yl,
4-methyl-piperidin-l-yl, and
4-hydroxy-4-methyl-piperidin- 1-yl. [0098] In certain
embodiments, G is chosen from 4-CN-piperidin- 1-yl,
4-cyclopropyl-piperazin- 1-yl, 4-(4-methylpiperazin-
1-yl)-piperidin- 1-yl, 4-morpholinopiperidin- 1-yl,
oxazepan-4-yl, and 1,1-dioxo-thiomorpholin-4-yl.
[0099] Also provided is at least one chemical entity
chosen from compounds of Formula 2: (Formula 2) and
pharmaceutically acceptable salts, solvates, chelates,
non-covalent complexes, prodrugs, and mixtures
thereof, wherein R4, R1 , R2 1, R22, L, and G are as
described for compounds of Formula 1 or as defined in
any one of the preceding embodiments, and wherein R5
is chosen from hydrogen, hydroxy, lower alkyl,
sulfonyl, optionally substituted amino, lower alkoxy,
lower alkyl substituted with one or more halo, lower
alkoxy substituted with one or more halo, lower alkyl
substituted withhydroxy, optionally substituted
heterocycloalkyl, and optionally substituted
heteroaryl; and X is chosen from N and CH. [00100] In
certain embodiments, X is CH. In certain embodiments,
X is N. [00101] In certain embodiments, R5 is chosen
from hydrogen, optionally substituted piperidinyl, and
lower alkyl. In certain embodiments, R5 is chosen from
hydrogen, optionally substituted piperidinyl,
iso-propyl, and tert-butyl. In certain embodiments, R5
is tert-butyl. [00102] Also provided is at least one
chemical entity chosen from compounds of Formula 3:
(Formula 3) and pharmaceutically acceptable salts,
solvates, chelates, non-covalent complexes, prodrugs,
and mixtures thereof, wherein R4, R1 , R2 1, R22, and
G are as described for compounds of Formula 1 or as
defined in any one of the preceding embodiments; X and
R5 are as described for compounds of Formula 2 or as
defined in any one of the preceding embodiments; and
wherein f is chosen from 0, 1 and 2. [00103] In
certain embodiments, the group G-C(O)-(CH2)r is
attached to the 3 position of the ring. In certain
embodiments, the group G-C(O)-(CH2)f- is attached to
the 4 position of the ring. [00104] In certain
embodiments, /is 0. [00105] Also provided is at least
one chemical entity chosen from compoundsof Formula 4:
(Formula 4) and pharmaceutically acceptable salts,
solvates, chelates, non-covalent complexes, prodrugs,
and mixtures thereof, wherein R4, R1 , R21, R22, and G
are as described for compounds of Formula 1 or as
defined in any one of the preceding embodiments; X and
R5 are as described for compounds of Formula 2 or as
defined in any one of the preceding embodiments; and f
is as described for compounds of Formula 3 or as
defined in any one of the preceding embodiments.
[00106] Also provided is at least one chemical entity
chosen from compounds of Formula 5: (Formula 5)and
pharmaceutically acceptable salts, solvates, chelates,
non-covalent complexes, prodrugs, and mixtures
thereof, wherein R4, R1 , R2 1, R22, and G are as
described for compounds of Formula 1 or as defined in
any one of the preceding embodiments; X and R5 are as
described for compounds of Formula 2 or as defined in
any one of the preceding embodiments; and f is as
described for compounds of Formula 3 or as defined in
any one of the preceding embodiments. [00107] In
certain embodiments, the compound of Formula 1 is
chosen from 



N-{3-[5-(6-Amino-pyridin-2-ylamino)-l-methyl-6-oxo-l,6
-dihydro-pyridin-3-yl]-2- methyl-phenyl
}-4-tert-butyl-benzamide; 4-tert-Butyl-N-(2-methyl-3-{
l-methyl-5-[5-(morpholine-4-carbonyl)-pyridin-2-
ylamino]-6-oxo-l,6-dihydro-pyridin-3-yl}-phenyl)-benza
mide;
N-{3-[5-(4-Amino-pyridin-2-ylamino)-l-methyl-6-oxo-l,6
-dihydro-pyridin-3-yl]-2- methyl-phenyl
}-4-tert-butyl-benzamide; 4-tert-Butyl-N- {2-methyl-3-
[1-methyl-6-oxo-5-(pyridin-2-ylamino)-
1,6-dihydropyridin- 3-yl] -phenyl}-benzamide;
4,5,6,7-Tetrahydro-benzo[b]thiophene-2-carboxylic acid
(2-methyl-3-{ l-methyl-5-[5-
(morpholine-4-carbonyl)-pyridin-2-ylamino]-6-oxo-l,6-d
ihydro-pyridin-3-yl}- phenyl)-amide;
4-tert-Butyl-N-(2-methyl-3-{5-[5-(morpholine-4-carbony
l)-pyridin-2-ylamino]-6- oxo- 1,6-dihydro-pyridin-3-yl
}-phenyl)-benzamide;
4-tert-Butyl-N-{2-methyl-3-[l-methyl-5-(5-morpholin-4-
yl-pyridin-2-ylamino)-6- oxo-
1,6-dihydro-pyridin-3-yl]-phenyl}-benzamide;
4,5,6,7-Tetrahydro-benzo[b]thiophene-2-carboxylic acid
(2-methyl-3-{5-[5-
(morpholine-4-carbonyl)-pyridin-2-ylamino]-6-oxo-l,6-d
ihydro-pyridin-3-yl}- phenyl)-amide;
4,5,6,7-Tetrahydro-benzo[b]thiophene-2-carboxylic acid
{2-methyl-3-[l-methyl-6-
oxo-5-(pyridin-2-ylamino)-l,6-dihydro-pyridin-3-yl]
-phenyl} -amide;
4,5,6,7-Tetrahydro-benzo[b]thiophene-2-carboxylic acid
{2-methyl-3-[l-methyl-5-(5-
morpholin-4-yl-pyridin-2-ylamino)-6-oxo-l,6-dihydro-py
ridin-3-yl] -phenyl}- amide;
4-tert-Butyl-N-{3-[5-(4-hydroxy-4-methyl-3,4,5,6-tetra
hydro-2H-[l,3']bipyridinyl-6'- ylamino)-l
-methyl-6-oxo- l,6-dihydro-pyridin-3-yl]
-2-methyl-phenyl }- benzamide;
4-tert-Butyl-N-(2-fluoro-3-{
l-methyl-5-[5-(morpholine-4-carbonyl)-pyridin-2-
ylamino] -6-oxo-
l,6-dihydro-pyridin-3-yl}-phenyl)-benzamide;
4,5,6,7-Tetrahydro-benzo[b]thiophene-2-carboxylic acid
{3-[5-(4-hydroxy-4-methyl-
3,4,5,6-tetrahydro-2H-[l,3']bipyridinyl-6'-ylamino)-l-
methyl-6-oxo-l,6-
dihydro-pyridin-3-yl]-2-methyl-phenyl}-amide;
4,5,6,7-Tetrahydro-benzo[b]thiophene-2-carboxylic acid
(2-methyl-3-{ l-methyl-5-[5- (4-methyl-piperazine-
1-carbonyl)-pyridin-2-ylamino]-6-oxo-
1,6-dihydropyridin- 3-yl }-phenyl)-amide;
4-tert-Butyl-N-[3-(5-{5-[l-hydroxy-2-(isopropyl-methyl
-amino)-ethyl]-pyridin-2- ylamino }-1-methyl-6-oxo-
1,6-dihydro-pyridin-3-yl)-2-methyl-phenyl]- benzamide;
iV-{3-[5-(6-Amino-pyridin-2-ylamino)-l-methyl-6-oxo-l,
6-dihydro-pyridin-3-yl]-2- methyl-phenyl
}-4-te/t-butyl-benzamide;
iV-(2-Methyl-3-(5-(5-(4-methylpiperazin-l-yl)pyridine-
2-ylamino)-6-oxo-l,6-
dihydropyridin-3-yl)phenyl)-4,5,6,7-tetrahydrobenzo[
]thiophene-2- carboxamide;
4-rerr-Butyl-N-(2-methyl-3-(l-methyl-5-(5-(4-methyl
piperazine-l-carbonyl)pyridin- 2-ylamino)-6-oxo-
1,6-dihydropyridin-3-yl)phenyl)benzamide;
N-(3-(5-(4-Amino-5-(4-hydroxy-4-methyl
piperidin-l-yl)pyridin-2-ylamino)-lmethyl- 6-oxo-
1,6-dihydropyridin-3-yl) -2-methylphenyl)-4-tert-butyl
benzamide;
4-rerr-Butyl-N-(2-methyl-3-(l-methyl-6-oxo-5-(5-(piper
idine-l-carbonyl) pyridin-2- ylamino)-
1,6-dihydropyridin-3-yl)phenyl)benzamide;
4-rerr-Butyl-N-(2-methyl-3-(l-methyl-6-oxo-5-(5-(2-(py
rrolidin-l-ylmethyl)
morpholine-4-carbonyl)pyridin-2-ylamino)-l,6-dihydropy
ridin-3-yl)phenyl) benzamide;
N-(2-Methyl-3-(l-methyl-5-(5-(morpholine-4-carbonyl)py
ridin-2-ylamino)-6-oxol,
6-dihydropyridin-3-yl)phenyl)-4-(piperidin-l-yl)benzam
ide;
N-(3-(5-(5-(l-Hydroxy-2-(isopropyl(methyl)amino)ethyl)
pyridin-2-ylamino)-lmethyl-
6-oxo-l,6-dihydropyridin-3-yl)-2-methylphenyl)-4,5,6,7
-tetrahydro benzo[b]thiophene-2-carboxamide;
6-(5-(3-(4-tert-Butylbenzamido)-2-methylphenyl)-l-meth
yl-2-oxo-l,2-
dihydropyridin-3-ylamino)-N,N-dimethylnicotinamide;
N-(2-Methyl-3-(l-methyl-6-oxo-5-(5-(piperidine-l-carbo
nyl)pyridin-2-ylamino)-l,6-
dihydropyridin-3-yl)phenyl)-4,5,6,7-tetrahydrobenzo[b]
thiophene-2- carboxamide;
N-(2-Methyl-3-(l-methyl-5-(5-(4-methyl-l,4-diazepane-l
-carbonyl)pyridin-2-
ylamino)-6-oxo-l,6-dihydropyridin-3-yl)phenyl)-4,5,6,7
-tetrahydrobenzo [b]thiophene-2-carboxamide;
4-tert-Butyl-N-(5-fluoro-2-methyl-3-(l-methyl-5-(5-(mo
rpholine-4-carbonyl)pyridin- 2-ylamino)-6-oxo-
1,6-dihydropyridin-3-yl)phenyl)benzamide;
4-tert-Butyl-N-(3-(5-(5-(4-hydroxypiperidine-l-carbony
l)pyridin-2-ylamino)-lmethyl-
6-oxo-l,6-dihydropyridin-3-yl)-2-methylphenyl)benzamid
e;
N-(3-(5-(5-(4-Hydroxypiperidine-l-carbonyl)pyridin-2-y
lamino)-l-methyl-6-oxo-l,6-
dihydropyridin-3-yl)-2-methylphenyl)-4,5,6,7-tetrahydr
obenzo[b]thiophene-2- 



carboxamide;
N-(3-(5-(5-(4-Hydroxypiperidine-l-carbonyl)pyridin-2-y
lamino)-l-methyl-6-oxo-l,6-
dihydropyridin-3-yl)-2-methylphenyl)-5,6,7,8-tetrahydr
o-4Hcyclohepta[ b]thiophene-2-carboxamide;
4-tert-Butyl-N-(2-methyl-3-(l-methyl-5-(5-(morpholinom
ethyl)pyridin-2-ylamino)-6-
OXO-1,6-dihydropyridin-3-yl)phenyl)benzamide;
N-(2-Hydroxyethyl)-N-methyl-6-(l-methyl-5-(2-methyl-3-
(5,6,7,8-tetrahydro-4Hcyclohepta[
b]thiophene-2-carboxamido)phenyl)-2-oxo-l,2-dihydropyr
idin-3- ylamino)nicotinamide;
N-(2-Methyl-3-(l-methyl-5-(5-(4-methylpiperazine-l-car
bonyl)pyridin-2-ylamino)-6- oxo-
1,6-dihydropyridin-3-yl)phenyl)-5,6,7,8-tetrahydro-4Hc
yclohepta[ b]thiophene-2-carboxamide;
6-(5-(3-(4-tert-Butylbenzamido)-2-methylphenyl)-l-meth
yl-2-oxo-l,2-
dihydropyridin-3-ylamino)-N-(2-hydroxyethyl)-N-methyln
icotinamide;
N-(2-Methyl-3-(l-methyl-5-(5-(morpholine-4-carbonyl)py
ridin-2-ylamino)-6-oxol,
6-dihydropyridin-3-yl)phenyl)-5,6,7,8-tetrahydro-4Hcyc
lohepta[ b]thiophene-2-carboxamide; N-(3-(5-(5-(
1,4-Oxazepane-4-carbonyl)pyridin-2-ylamino)-
1-methyl-6-oxo- 1,6-
dihydropyridin-3-yl)-2-methylphenyl)-4-tert-butylbenza
mide;
4-tert-Butyl-N-(2-methyl-3-(l-methyl-6-oxo-5-(5-((tetr
ahydro-2H-pyran-4-ylamino)
methyl)pyridin-2-ylamino)-l,6-dihydropyridin-3-yl)phen
yl)benzamide;
6-(5-(3-(4-tert-Butylbenzamido)-2-methylphenyl)-l-meth
yl-2-oxo-l,2-
dihydropyridin-3-ylamino)-N,N-bis(2-methoxyethyl)nicot
inamide;
N,N-bis(2-Methoxyethyl)-6-(l-methyl-5-(2-methyl-3-(4,5
,6,7-tetrahydrobenzo[b]
thiophene-2-carboxamido)phenyl)-2-oxo-
1,2-dihydropyridin-3- ylamino)nicotinamide;
N,N-bis(2-Methoxyethyl)-6-(l-methyl-5-(2-methyl-3-(5,6
,7,8-tetrahydro-4Hcyclohepta[
b]thiophene-2-carboxamido)phenyl)-2-oxo-l,2-dihydropyr
idin-3- ylamino)nicotinamide;
4-tert-Butyl-N-(2-chloro-5-fluoro-3-(l-methyl-5-(5-(mo
rpholine-4-carbonyl)pyridin- 2-ylamino)-6-oxo-
1,6-dihydropyridin-3-yl)phenyl)benzamide;
4-tert-Butyl-N-(3-(5-(5-(4-isopropylpiperazine-l-carbo
nyl)pyridin-2-ylamino)-lmethyl-
6-oxo-l,6-dihydropyridin-3-yl)-2-methylphenyl)benzamid
e;
N-(3-(5-(5-(4-Isopropylpiperazine-l-carbonyl)pyridin-2
-ylamino)-l-methyl-6-oxol,
6-dihydropyridin-3-yl)-2-methylphenyl)-4,5,6,7-tetrahy
drobenzo[b] thiophene-2-carboxamide;
N-(3-(5-(5-(4-Isopropylpiperazine-l-carbonyl)pyridin-2
-ylamino)-l-methyl-6-oxol,
6-dihydropyridin-3-yl)-2-methylphenyl)-5,6,7,8-tetrahy
dro-4H-cyclohepta [b]thiophene-2-carboxamide;
N-(2-Methyl-3-(l-methyl-5-(5-(morpholinomethyl)pyridin
-2-ylamino)-6-oxo-l,6-
dihydropyridin-3-yl)phenyl)-4,5,6,7-tetrahydrobenzo[b]
thiophene-2- carboxamide;
4-tert-Butyl-N-(3-(5-(5-(hydroxymethyl)pyridin-2-ylami
no)-l-methyl-6-oxo-l,6-
dihydropyridin-3-yl)-2-methylphenyl)benzamide;
N-(3-(5-(5-(Hydroxymethyl)pyridin-2-ylamino)-l-methyl-
6-oxo-l,6-dihydropyridin-
3-yl)-2-methylphenyl)-4,5,6,7-tetrahydrobenzo[b]thioph
ene-2-carboxamide;
4-tert-Butyl-N-(3-(5-(5-((isopropyl(methyl)amino)methy
l)pyridin-2-ylamino)-lmethyl-
6-oxo-l,6-dihydropyridin-3-yl)-2-methylphenyl)benzamid
e;
N-(3-(5-(5-((Isopropyl(methyl)amino)methyl)pyridin-2-y
lamino)-l-methyl-6-oxol,
6-dihydropyridin-3-yl)-2-methylphenyl)-4,5,6,7-
tetrahydrobenzo[b]thiophene-2-carboxamide;
N-(3-(5-(5-((Isopropyl(methyl)amino)methyl)pyridin-2-y
lamino)-l-methyl-6-oxol,
6-dihydropyridin-3-yl)-2-methylphenyl)-5,6,7,8-tetrahy
dro-4Hcyclohepta[ b] thiophene-2-carboxamide;
4-tert-Butyl-N-(3-(5-(5-(4-(2-hydroxyethyl)piperazine-
l-carbonyl)pyridin-2- ylamino)- 1-methyl-6-oxo-
1,6-dihydropyridin-3-yl)-2- methylphenyl)benzamide;
N-(3-(5-(5-(4-(2-Hydroxyethyl)piperazine-l-carbonyl)py
ridin-2-ylamino)-l -methyl- 6-oxo-
l,6-dihydropyridin-3-yl)-2-methylphenyl)-4,5,6,7-tetra
hydrobenzo[b] thiophene-2-carboxamide;
N-(3-(5-(5-(4-(2-Hydroxyethyl)piperazine-l-carbonyl)py
ridin-2-ylamino)-l -methyl- 6-oxo-
l,6-dihydropyridin-3-yl)-2-methylphenyl)-5,
6,7,8-tetrahydro-4Hcyclohepta[
b]thiophene-2-carboxamide;
5-Methyl-N-(2-methyl-3-(l-methyl-5-(5-(morpholine-4-ca
rbonyl)pyridin-2-ylamino)-
6-oxo-l,6-dihydropyridin-3-yl)phenyl)-4,5,6,7-tetrahyd
robenzo[b]thiophene- 2-carboxamide;
N-(2-Chloro-3-(l-methyl-5-(5-(morpholine-4-carbonyl)py
ridin-2-ylamino)-6-oxol,
6-dihydropyridin-3-yl)phenyl)-4,5,6,7-tetrahydrobenzo[
b]thiophene-2- carboxamide;
6-(5-(3-(4-tert-Butylbenzamido)-2-methylphenyl)-l-meth
yl-2-oxo-l,2- dihydropyridin-3-ylamino)nicotinamide; 



N-(3-(5-(5-(4-Acetylpiperazine-l-carbonyl)pyridin-2-yl
amino)-l -methyl-6-oxo- 1,6-
dihydropyridin-3-yl)-2-methylphenyl)-4-tert-butylbenza
mide;
N-(3-(5-(5-(4-Acetylpiperazine-l-carbonyl)pyridin-2-yl
amino)-l -methyl-6-oxo- 1,6-
dihydropyridin-3-yl)-2-methylphenyl)-4,5,6,7-tetrahydr
obenzo[b]thiophene-2- carboxamide;
N-(3-(5-(5-(4-Acetylpiperazine-l-carbonyl)pyridin-2-yl
amino)-l-methyl-6-oxo-l,6-
dihydropyridin-3-yl)-2-methylphenyl)-5,6,7,8-tetrahydr
o-4H-cyclohepta[b] thiophene-2-carboxamide;
4-tert-Butyl-N-(2-methyl-3-(l-methyl-6-oxo-5-(5-(3-oxo
piperazine-lcarbonyl)
pyridin-2-ylamino)-l,6-dihydropyridin-3-yl)phenyl)benz
amide;
N-(2-Methyl-3-(l-methyl-6-oxo-5-(5-(3-oxopiperazine-l-
carbonyl)pyridin-2-
ylamino)-l,6-dihydropyridin-3-yl)phenyl)-4,5,6,7-tetra
hydrobenzo[b] thiophene-2-carboxamide;
N-(2-Methyl-3-(l-methyl-6-oxo-5-(5-(3-oxopiperazine-l-
carbonyl)pyridin-2- ylamino)-
1,6-dihydropyridin-3-yl)phenyl)-5,6,7,8-tetrahydro-4Hc
yclohepta[ b]thiophene-2-carboxamide;
6-(5-(3-(4-tert-Butylbenzamido)-2-methylphenyl)-l-meth
yl-2-oxo-l,2-
dihydropyridin-3-ylamino)-N-(2-methoxyethyl)-N-methyln
icotinamide;
N-(2-Methoxyethyl)-N-methyl-6-(l-methyl-5-(2-methyl-3-
(4,5,6,7-tetrahydrobenzo
[b]thiophene-2-carboxamido)phenyl)-2-oxo-l,2-dihydropy
ridin-3-ylamino) nicotinamide;
N-(2-Methoxyethyl)-N-methyl-6-(l-methyl-5-(2-methyl-3-
(5,6,7,8-tetrahydro-4Hcyclohepta[
b]thiophene-2-carboxamido)phenyl)-2-oxo-l,2-dihydropyr
idin-3- ylamino)nicotinamide;
6-(5-(3-(4-tert-Butylbenzamido)-2-methylphenyl)-l-meth
yl-2-oxo-l,2-
dihydropyridin-3-ylamino)-N-ethyl-N-methylnicotinamide
;
N-Ethyl-N-methyl-6-(l-methyl-5-(2-methyl-3-(4,5,6,7-te
trahydrobenzo[b]thiophene-
2-carboxamido)phenyl)-2-oxo-l,2-dihydropyridin-3-ylami
no)nicotinamide;
N-Ethyl-N-methyl-6-(l-methyl-5-(2-methyl-3-(5,6,7,8-te
trahydro-4H-cyclohepta[b]
thiophene-2-carboxamido)phenyl)-2-oxo-
1,2-dihydropyridin-3- ylamino)nicotinamide;
N-(5-Fluoro-2-methyl-3-(l-methyl-5-(5-(morpholine-4-ca
rbonyl)pyridin-2-ylamino)-
6-oxo-l,6-dihydropyridin-3-yl)phenyl)-5,6,7,8-tetrahyd
ro-4H-cyclohepta[b] thiophene-2-carboxamide;
N-(5-Fluoro-2-methyl-3-(l-methyl-5-(5-(morpholine-4-ca
rbonyl)pyridin-2-ylamino)-
6-oxo-l,6-dihydropyridin-3-yl)phenyl)-4,5,6,7-tetrahyd
robenzo[b]thiophene- 2-carboxamide;
6-(5-(3-(4-tert-Butylbenzamido)-2-methylphenyl)-
1-methyl-2-oxo- 1,2-dihydropyridin
-3-ylamino)-N-ethylnicotinamide;
6-(5-(3-(4-tert-Butylbenzamido)-2-methylphenyl)-l
-methyl-2-oxo- 1,2- dihydropyridin-3-ylamino)nicotinic
acid;
6-(l-Methyl-5-(2-methyl-3-(4,5,6,7-tetrahydrobenzo[b]t
hiophene-2- carboxamido)phenyl)-2-oxo-
1,2-dihydropyridin-3-ylamino)nicotinic acid;
6-(l-Methyl-5-(2-methyl-3-(5,6,7,8-tetrahydro-4H-cyclo
hepta[b]thiophene-2- carboxamido)phenyl)-2-oxo-
1,2-dihydropyridin-3-ylamino)nicotinic acid;
4-tert-Butyl-N-(2-methyl-3-(l-methyl-6-oxo-5-(5-(4-oxo
piperidine-lcarbonyl)
pyridin-2-ylamino)-l,6-dihydropyridin-3-yl)phenyl)benz
amide;
N-(2-Methyl-3-(l-methyl-6-oxo-5-(5-(4-oxopiperidine-l-
carbonyl)pyridin-2-ylamino)
-l,6-dihydropyridin-3-yl)phenyl)-4,5,6,7-tetrahydroben
zo[b]thiophene-2- carboxamide;
N-(2-Methyl-3-(l-methyl-6-oxo-5-(5-(4-oxopiperidine-l-
carbonyl)pyridin-2-
ylamino)-l,6-dihydropyridin-3-yl)phenyl)-5,6,7,8-tetra
hydro-4Hcyclohepta[ b]thiophene-2-carboxamide;
4-tert-Butyl-N-(3-(5-(5-(4-(methoxymethyl)piperidine-l
-carbonyl)pyridin-2- ylamino)- 1-methyl-6-oxo-
1,6-dihydropyridin-3-yl)-2- methylphenyl)benzamide;
N-(3-(5-(5-(4-(Methoxymethyl)piperidine-l-carbonyl)pyr
idin-2-ylamino)-l-methyl-6-
oxo-l,6-dihydropyridin-3-yl)-2-methylphenyl)-4,5,6,7-t
etrahydrobenzo[b] thiophene-2-carboxamide;
N-(3-(5-(5-(4-(Methoxymethyl)piperidine-l-carbonyl)pyr
idin-2-ylamino)-l-methyl-6-
oxo-l,6-dihydropyridin-3-yl)-2-methylphenyl)-5,6,7,8-t
etrahydro-4Hcyclohepta[ b]thiophene-2-carboxamide;
4-tert-Butyl-N-(3-(5-(5-(4-cyanopiperidine-l-carbonyl)
pyridin-2-ylamino)-l-methyl- 6-oxo-
1,6-dihydropyridin-3-yl)-2-methylphenyl)benzamide;
N-(3-(5-(5-(4-Cyanopiperidine-l-carbonyl)pyridin-2-yla
mino)-l -methyl-6-oxo- 1,6-
dihydropyridin-3-yl)-2-methylphenyl)-4,5,6,7-tetrahydr
obenzo[b]thiophene-2- carboxamide;
4-tert-Butyl-N-(3-(5-(4-chloro-5-(morpholine-4-carbony
l)pyridin-2-ylamino)-lmethyl-
6-oxo-l,6-dihydropyridin-3-yl)-2-methylphenyl)benzamid
e;
4-tert-Butyl-N-(2-methyl-3-(l-methyl-5-(5-(4-morpholin
opiperidin-l-yl)pyridin-2- ylamino)-6-oxo-
1,6-dihydropyridin-3-yl)phenyl)benzamide;
N-(2-Methyl-3-(l-methyl-5-(5-(4-morpholinopiperidin-l-
yl)pyridin-2-ylamino)-6- 



oxo-l,6-dihydropyridin-3-yl)phenyl)-4,5,6,7-tetrahydro
benzo[b]thiophene-2- carboxamide;
N-(2-Methyl-3-(l-methyl-5-(5-(4-morpholinopiperidin-l-
yl)pyridin-2-ylamino)-6-
oxo-l,6-dihydropyridin-3-yl)phenyl)-5,6,7,8-tetrahydro
-4H-cyclohepta[b] thiophene-2-carboxamide;
4-tert-Butyl-N-(2-methyl-3-(l-methyl-5-(5-(4-methylpip
erazin-l-yl)pyridin-2- ylamino)-6-oxo-
1,6-dihydropyridin-3-yl)phenyl)benzamide;
N-(2-Methyl-3-(l-methyl-5-(5-(4-methylpiperazin-l-yl)p
yridin-2-ylamino)-6-oxol,
6-dihydropyridin-3-yl)phenyl)-4,5,6,7-tetrahydrobenzo[
b]thiophene-2- carboxamide;
N-(2-Methyl-3-(l-methyl-5-(5-(4-methylpiperazin-l-yl)p
yridin-2-ylamino)-6-oxol,
6-dihydropyridin-3-yl)phenyl)-5,6,7,8-tetrahydro-4H-cy
clohepta[b] thiophene-2-carboxamide;
4-tert-Butyl-N-(3-(5-(5-(4-methoxypiperidin-l-yl)pyrid
in-2-ylamino)-l-methyl-6- oxo-
1,6-dihydropyridin-3-yl)-2-methylphenyl)benzamide;
N-(3-(5-(5-(4-Methoxypiperidin-l-yl)pyridin-2-ylamino)
-l-methyl-6-oxo-l,6-
dihydropyridin-3-yl)-2-methylphenyl)-4,5,6,7-tetrahydr
obenzo[b]thiophene-2- carboxamide;
4-tert-Butyl-N-(3-(5-(5-(4-(dimethylamino)piperidin-l-
yl)pyridin-2-ylamino)-lmethyl-
6-oxo-l,6-dihydropyridin-3-yl)-2-methylphenyl)benzamid
e;
N-(5-Fluoro-2-methyl-3-(l-methyl-5-(5-(4-methylpiperaz
ine-l-carbonyl)pyridin-2-
ylamino)-6-oxo-l,6-dihydropyridin-3-yl)phenyl)-4,5,6,7
- tetrahydrobenzo[b]thiophene-2-carboxamide;
N-(3-(5-(5-(4-Cyanopiperidine-l-carbonyl)pyridin-2-yla
mino)-l-methyl-6-oxo-l,6-
dihydropyridin-3-yl)-5-fluoro-2-methylphenyl)-4,5,6,7-
tetrahydrobenzo[b]thiophene-2-carboxamide;
N-Ethyl-6-(5-(5-fluoro-2-methyl-3-(4,5,6,7-tetrahydrob
enzo[b]thiophene-2- carboxamido)phenyl)-
1-methyl-2-oxo-
1,2-dihydropyridin-3-ylamino)-Nmethylnicotinamide;
N-(3-(5-(5-(4-(Dimethylamino)piperidin-l-yl)pyridin-2-
ylamino)-l-methyl-6-oxol,
6-dihydropyridin-3-yl)-2-methylphenyl)-4,5,6,7-
tetrahydrobenzo[b]thiophene-2-carboxamide;
4-tert-Butyl-N-(2-methyl-3-(l-methyl-5-(5-(4-(4-methyl
piperazin-l-yl)piperidin-lyl)
pyridin-2-ylamino)-6-oxo-l,6-dihydropyridin-3-yl)pheny
l)benzamide;
4-tert-Butyl-N-(2-methyl-5-(l-methyl-5-(5-(morpholine-
4-carbonyl)pyridin-2- ylamino)-6-oxo-
1,6-dihydropyridin-3-yl)phenyl)benzamide; N-(2-Methyl-
3-(1-methyl-5 -(5-(4- (4-methylpiperazin-
1-yl)piperidin- 1-yl)pyridin-2-
ylamino)-6-oxo-l,6-dihydropyridin-3-yl)phenyl)-4,5,6,7
- tetrahydrobenzo[b]thiophene-2-carboxamide;
4-tert-Butyl-N-(5-fluoro-2-methyl-3-(l-methyl-5-(5-mor
pholinopyridin-2-ylamino)-6- OXO-
1,6-dihydropyridin-3-yl)phenyl)benzamide;
4-tert-Butyl-N-(5-fluoro-2-methyl-3-(l-methyl-5-(5-(4-
methylpiperazin-l-yl)pyridin- 2-ylamino)-6-oxo-
1,6-dihydropyridin-3-yl)phenyl)benzamide;
4-tert-Butyl-N-(5-fluoro-2-methyl-3-(l-methyl-5-(5-(4-
morpholinopiperidin-lyl)
pyridin-2-ylamino)-6-oxo-l,6-dihydropyridin-3-yl)pheny
l)benzamide;
4-tert-Butyl-N-(5-fluoro-3-(5-(5-(4-hydroxy-4-methylpi
peridin-l-yl)pyridin-2- ylamino)- 1-methyl-6-oxo-
1,6-dihydropyridin-3-yl)-2-methylphenyl) benzamide;
4-tert-Butyl-N-(3-(5-(5-(4-ethylpiperazin-l-yl)pyridin
-2-ylamino)-l-methyl-6-oxol,
6-dihydropyridin-3-yl)-2-methylphenyl)benzamide;
N-(3-(5-(5-(4-Ethylpiperazin- l-yl)pyridin-2-ylamino)-
1-methyl-6-oxo- 1,6-
dihydropyridin-3-yl)-2-methylphenyl)-4,5,6,7-tetrahydr
obenzo[b]thiophene-2- carboxamide;
4-tert-Butyl-N-(3-(5-(5-(4-isopropylpiperazin-l-yl)pyr
idin-2-ylamino)-l-methyl-6- oxo-
1,6-dihydropyridin-3-yl)-2-methylphenyl)benzamide;
N-(3-(5-(5-(4-Isopropylpiperazin-l-yl)pyridin-2-ylamin
o)-l -methyl-6-oxo- 1,6-
dihydropyridin-3-yl)-2-methylphenyl)-4,5,6,7-tetrahydr
obenzo[b]thiophene-2- carboxamide;
N-(2-Methyl-3-(l-methyl-5-(5-(4-methylpiperazin-l-yl)p
yridin-2-ylamino)-6-oxol,
6-dihydropyridin-3-yl)phenyl)benzo[b]thiophene-2-carbo
xamide;
5-tert-Butyl-N-(2-methyl-3-(l-methyl-5-(5-(4-methylpip
erazin-l-yl)pyridin-2-
ylamino)-6-oxo-l,6-dihydropyridin-3-yl)phenyl)pyrazine
-2-carboxamide; 4-tert-Butyl-N-
(3-(5-(5-(4-(2-hydroxyethyl)piperazin-
1-yl)pyridin-2-ylamino)-1-
methyl-6-oxo-l,6-dihydropyridin-3-yl)-2-methylphenyl)b
enzamide;
N-(2-Methyl-3-(l-methyl-5-(5-(4-methylpiperazin-l-yl)p
yridin-2-ylamino)-6-oxol,
6-dihydropyridin-3-yl)phenyl)-4-(piperidin-l-yl)benzam
ide;
N-(3-(5-(5-(4-(2-Hydroxyethyl)piperazin-l-yl)pyridin-2
-ylamino)-l-methyl-6-oxol,
6-dihydropyridin-3-yl)-2-methylphenyl)-4,5,6,7-tetrahy
drobenzo[b] thiophene-2-carboxamide;
4-tert-Butyl-N-(2-methyl-3-(l-methyl-6-oxo-5-(5-(piper
azin-l-yl)pyridin-2-ylamino)-
l,6-dihydropyridin-3-yl)phenyl)benzamide;
N-(3-(5-(5-(4-Hydroxy-4-methylpiperidin-l-yl)pyridin-2
-ylamino)-l-methyl-6-oxol, 



6-dihydropyridin-3-yl)-2-methylphenyl)-5,6,7,8-tetrahy
dro-4Hcyclohepta[ b]thiophene-2-carboxamide;
N-(3-(5-(5-(4-Ethylpiperazin-l-yl)pyridin-2-ylamino)-l
-methyl-6-oxo-l,6-
dihydropyridin-3-yl)-2-methylphenyl)-5,6,7,8-tetrahydr
o-4Hcyclohepta[ b]thiophene-2-carboxamide;
N-(3-(5-(5-(4-Isopropylpiperazin-l-yl)pyridin-2-ylamin
o)-l-methyl-6-oxo-l,6-
dihydropyridin-3-yl)-2-methylphenyl)-5,6,7,8-tetrahydr
o-4Hcyclohepta[ b]thiophene-2-carboxamide;
4-(Ethyl-methyl-amino)-N-(2-methyl-3-{
l-methyl-5-[5-(4-methyl-piperazin-l-yl)-
pyridin-2-ylamino] -6-oxo-
l,6-dihydro-pyridin-3-yl}-phenyl)-benzamide;
4,5,6,7-Tetrahydro-benzo[b]thiophene-2-carboxylic acid
(2,5-difluoro-3-{ l-methyl-5-
[5-(4-methyl-piperazin-l-yl)-pyridin-2-ylamino]
-6-oxo- l,6-dihydro-pyridin-3- yl}-phenyl)-amide;
5,6,7,8-Tetrahydro-4H-cyclohepta[b]thio-phene-2-carbox
ylic acid (2,5-difluoro-3-{ 1-
methyl-5-[5-(4-methyl-piperazin-l-yl)-pyridin-2-ylamin
o]-6-oxo-l,6-dihydropyridin- 3-yl}-phenyl)-amide;
4-(1-Methyl-cyclopropyl)-N-(2-methyl-3-{1-methyl-5-
[5-(4-methyl-piperazin- 1-yl)- pyridin-2-ylamino]
-6-oxo- l,6-dihydro-pyridin-3-yl}-phenyl)-benzamide;
4,5,6,7-Tetrahydro-benzo[b]thiophene-2-carboxylic acid
(2-methyl-3-{5-[5-(4- methyl-piperazin-
1-yl)-pyridin-2-ylamino] -6-oxo-
1,6-dihydro-pyridin-3-yl }- phenyl)-amide;
5,6,7,8-Tetrahydro-4H-cyclohepta[b]thio-phene-2-carbox
ylic acid [2-fluoro-3-(5-{5-
[4-(2-methoxy-ethyl)-piperazin- 1-yl]
-pyridin-2-ylamino }-1-methyl-6-oxo- 1,6-
dihydro-pyridin-3-yl)-phenyl] -amide;
4-(l-Ethyl-cyclopropyl)-N-(2-methyl-3-{
l-methyl-5-[5-(4-methyl-piperazin-l-yl)-
pyridin-2-ylamino] -6-oxo- 1,6-dihydro-pyridin-3-yl
}-phenyl)-benzamide;
N-(3-(5-(5-(4-Cyclopropylpiperazin-
l-yl)pyridin-2-ylamino)- 1-methyl-6-oxo- 1,6-
dihydropyridin-3-yl)-2-fluorophenyl)-5,6,7,8-tetrahydr
o-4Hcyclohepta[ b]thiophene-2-carboxamide;
N-(3-(5-(5-(4-(2-Cyanoethyl)piperazin-
l-yl)pyridin-2-ylamino)- 1-methyl-6-oxo- 1,6-
dihydropyridin-3-yl)-2-fluorophenyl)-5,6,7,8-tetrahydr
o-4Hcyclohepta[ b]thiophene-2-carboxamide;
N-(2-Fluoro-3-(5-(5-(4-(2-methoxyethyl)piperazin-l-yl)
pyridin-2-ylamino)-l -methyl- 6-oxo-
l,6-dihydropyridin-3-yl)phenyl)-5,6,7,8-tetrahydro-4H-
cyclohepta[b] thiophene-2-carboxamide;
N-(2-Fluoro-3-(5-(5-(4-(2-fluoroethyl)piperazin-l-yl)p
yridin-2-ylamino)-l-methyl-6- oxo-
1,6-dihydropyridin-3-yl)phenyl)-5,6,7,8-tetrahydro-4Hc
yclohepta[ b]thiophene-2-carboxamide;
N-(2-Fluoro-3-(l-methyl-5-(5-(4-(2-(methylsulfonyl)eth
yl)piperazin-l-yl)pyridin-2-
ylamino)-6-oxo-l,6-dihydropyridin-3-yl)phenyl)-5,6,7,8
-tetrahydro-4Hcyclohepta[ b] thiophene-2-carboxamide;
N-(2-Fluoro-3-(l-methyl-5-(5-(4-methyl-l,4-diazepan-l-
yl)pyridin-2-ylamino)-6-
oxo-l,6-dihydropyridin-3-yl)phenyl)-5,6,7,8-tetrahydro
-4H-cyclohepta[b] thiophene-2-carboxamide;
N-(3-(5-(5-( 1,4-Oxazepan-4-yl)pyridin-2-ylamino)-
1-methyl-6-oxo- 1,6-dihydro
pyridin-3-yl)-2-fluorophenyl)-5,6,7,8-tetrahydro-4H-cy
clohepta[b]thiophene- 2-carboxamide;
N-(2-Fluoro-3-(l-methyl-6-oxo-5-(5-(l,l-dioxo-l
l6-thiomorpholin-4-yl)-pyridin-2-
ylamino)-l,6-dihydropyridin-3-yl)phenyl)-5,6,7,8-tetra
hydro-4H-cyclohepta [b]thiophene-2-carboxamide;
N-(3-(5-(5-(4-Cyclopropylpiperazin-l-yl)pyridin-2-ylam
ino)-l-methyl-6-oxo-l,6-
dihydropyridin-3-yl)-2-methylphenyl)-5,6,7,8-tetrahydr
o-4H-cyclohepta[b] thiophene-2-carboxamide;
N-(3-(5-(5-(4-(2-Cyanoethyl)piperazin-l-yl)pyridin-2-y
lamino)-l-methyl-6-oxo-l,6-
dihydropyridin-3-yl)-2-methylphenyl)-5,6,7,8-tetrahydr
o-4H-cyclohepta[b] thiophene-2-carboxamide;
N-(3-(5-(5-(4-(2-Methoxyethyl)piperazin-l-yl)pyridin-2
-ylamino)-l-methyl-6-oxol,
6-dihydropyridin-3-yl)-2-methylphenyl)-5,6,7,8-tetrahy
dro-4H-cyclohepta [b]thiophene-2-carboxamide;
N-(3-(5-(5-(4-(2-Fluoroethyl)piperazin-l-yl)pyridin-2-
ylamino)-l-methyl-6-oxo-l,6-
dihydropyridin-3-yl)-2-methylphenyl)-5,6,7,8-tetrahydr
o-4H-cyclohepta[b] thiophene-2-carboxamide;
N-(2-Methyl-3-(l-methyl-5-(5-(4-(2-(methylsulfonyl)eth
yl)piperazin-l-yl)pyridin-2-
ylamino)-6-oxo-l,6-dihydropyridin-3-yl)phenyl)-5,6,7,8
-tetrahydro-4Hcyclohepta[ b]thiophene-2-carboxamide;
N-(2-Methyl-3-(l-methyl-5-(5-(4-methyl-l,4-diazepan-l-
yl)pyridin-2-ylamino)-6- oxo-
1,6-dihydropyridin-3-yl)phenyl)-5,6,7,8-tetrahydro-4Hc
yclohepta[ b]thiophene-2-carboxamide; N-(3-(5-(5-(
1,4-Oxazepan-4-yl)pyridin-2-ylamino)- 1-methyl-6-oxo-
1,6-dihydro
pyridin-3-yl)-2-methylphenyl)-5,6,7,8-tetrahydro-4H-cy
clohepta[b]thiophene- 2-carboxamide; 



N-(2-Methyl-3-(l-methyl-6-oxo-5-(5-(5-(l,l-dioxo-l
l6-thiomorpholin-4-yl)-pyridin-
2-ylamino)-l,6-dihydropyridin-3-yl)phenyl)-5,6,7,8-tet
rahydro-4H-cyclohepta [b]thiophene-2-carboxamide;
N-(3-(5-(5-(4-Cyclopropylpiperazin-
l-yl)pyridin-2-ylamino)- 1-methyl-6-oxo- 1,6-
dihydropyridin-3-yl)-2-methylphenyl)-4,5,6,7-tetrahydr
obenzo[b]thiophene-2- carboxamide;
N-(3-(5-(5-(4-(2-Cyanoethyl)piperazin-
l-yl)pyridin-2-ylamino)- 1-methyl-6-oxo- 1,6-
dihydropyridin-3-yl)-2-methylphenyl)-4,5,6,7-tetrahydr
obenzo[b]thiophene-2- carboxamide;
N-(3-(5-(5-(4-(2-Methoxyethyl)piperazin-l-yl)pyridin-2
-ylamino)-l-methyl-6-oxol,
6-dihydropyridin-3-yl)-2-methylphenyl)-4,5,6,7-tetrahy
drobenzo[b] thiophene-2-carboxamide;
N-(3-(5-(5-(4-(2-Fluoroethyl)piperazin-l-yl)pyridin-2-
ylamino)-l-methyl-6-oxo-l,6-
dihydropyridin-3-yl)-2-methylphenyl)-4,5,6,7-tetrahydr
obenzo[b]thiophene-2- carboxamide;
N-(2-Methyl-3-(l-methyl-5-(5-(4-(2-(methylsulfonyl)eth
yl)piperazin-l-yl)pyridin-2-
ylamino)-6-oxo-l,6-dihydropyridin-3-yl)phenyl)-4,5,6,7
-tetrahydrobenzo[b] thiophene-2-carboxamide;
N-(2-Methyl-3-(l-methyl-5-(5-(4-methyl-l,4-diazepan-l-
yl)pyridin-2-ylamino)-6-
oxo-l,6-dihydropyridin-3-yl)phenyl)-4,5,6,7-tetrahydro
benzo[b]thiophene-2- carboxamide; N-(3-(5-(5-(
1,4-Oxazepan-4-yl)pyridin-2-ylamino)- 1-methyl-6-oxo-
1,6-dihydro
pyridin-3-yl)-2-methylphenyl)-4,5,6,7-tetrahydrobenzo[
b]thiophene-2- carboxamide; and
N-(2-Methyl-3-(l-methyl-6-oxo-5-(5 -(5-(l,l-dioxo-l
l6-thiomorpholin-4-yl)-pyridin-
2-ylamino)-l,6-dihydropyridin-3-yl)phenyl)-4,5,6,7-tet
rahydrobenzo[b] thiophene-2-carboxamide. [00108] The
chemical entities described herein are potent
inhibitors of Btk. While not being bound by any
theory, that increased potency may result from the
combination of a 2-aminopyridine head group with a
pyridone core. In other words, the chemical entities
described herein are more potent Btk inhibitors than
similar compounds having a pyrazinone core or a
different head group. For example, a compound having a
6-pyridone core with a phenylamino head group showed
IC50 of 273 nM in a Btk biochemical assay (in the
presence of 10 micromolar ATP) (see, Example 6), while
a compound that is otherwise structurally identical
except for the replacement of the phenylamino head
group by 2-aminopyridyl showed IC50 of 12nM in the
same assay. A compound having a 5-pyrazinone core with
a 2-aminopyridyl head group showed IC50 of 193 nM in a
Bkt biochemical assay (in the present of 10 micromolar
ATP) as decribed in Example 6, while a compound that
is otherwise structurally identical except for the
replacement of the 5-pyrazinone core by 6- pyridone
showed IC50 of 12nM in the same assay.[00109] Methods
for obtaining the novel compounds described herein
will be apparent to those of ordinary skill in the
art, suitable procedures being described, for example,
in the reaction scheme and examples below, and in the
references cited herein. Reaction Scheme 1 101 103
105107 [00110] Referring to Reaction Scheme 1, Step 1,
a compound of Formula 101 in a suitable solvent, such
as anhydrous DMF, and an excess (such as at least 2
equivalents) of powdered potassium carbonate is
stirred for about 15 minutes. An excess (such as about
1.1 equivalents) of a compound of Formula R1 X where X
is a leaving group, such as iodide, is added. The
mixture is stirred at room temperature. The product, a
compound of Formula 103 is isolated and optionally
purified. [00111] Referring to Reaction Scheme 1, Step
2, to a solution of an excess (such as about 1.2
equivalents) of diaminopyridine, a compound of Formula
103, 0.05 equivalent of Pd2(dba)3, about 0.15
equivalent of 9,9-dimethyl-4,5-
bis(diphenylphosphino)xanthene, and an excess (such as
about 1.5 equivalents) of Cs2CO3 in dioxane is heated
at about 95 0C for about 16 h. The product, a compound
of Formula 105 was isolated and optionally purified.
[00112] Referring to Reaction Scheme 1, Step 3, a
mixture of a compound of Formula 105, an excess (such
as about 1.2 equivalents) of a compound of Formula
106, and about 0.05 equivalent of Pd(PPh 3)4 in a
suitable solvent such as DMF is heated at about 95 0C
for about 16 h. The product, a compound of Formula
107, is isolated and optionally purified. Reaction
Scheme 2103 203[00113] Referring to Reaction Scheme 2,
Step 1, a mixture of an excess (such as about 1.2
equivalents) of benzophenone imine, a compound of
Formula 103, about 0.6 equivalent of Pd(OAc) 2, 0.07
equivalent of 2,2'-bis(diphenylphosphino)-l,l'-
binaphthyl (rac-BINAP), and an excess (such as about
1.4 equivalents) OfCs2CO in a suitable solvent such as
dioxane is heated at about 95 0C for about 16 h. The
product, a compound of Formula 203, is isolated and
optionally purified. 



[00114] Referring to Reaction Scheme 2, Step 2, a
mixture of a compound of Formula 203, an excess (such
as about 1.4 equivalents) of a compound of Formula
106, and 0.05 equivalent of Pd(PPh 3)4 in a suitable
solvent such as DME with aqueous base, such as IN
Na2CO3 is heated at about 95 0C for about 16 h. The
product, a compound of Formula 205, is isolated and
optionally purified. [00115] Referring to Reaction
Scheme 2, Step 3, a mixture of a compound of Formula
205, an excess (such as about 1.09 equivalents) of
2-chloronitropyridine, about 0.09 equivalent of
Pd2(dba)3, about 0.1 equivalent of 9,9-dimethyl-4,5-
bis(diphenylphosphino)xanthene and an excess (such as
about 2 equivalents) of Cs2CO3 in a suitable solvent
such as dioxane is heated at about 95 0C for about 16
h. The product, a compound of Formula 207, is isolated
and optionally purified. [00116] Referring to Reaction
Scheme 2, Step 4, a compound of Formula 207, 10% Pd/C,
and cyclohexene in a suitable solvent such as
EtOAc:MeOH is microwaved using 300 W of power at about
135 0C for about 10 min. The product, a compound of
Formula 209, is isolated and optionally
purified.Reaction Scheme 3VOIP GROUP RESOURCE
MANAGEMENT CROSS-REFERENCE [0001] This application
claims the benefit of U.S. Provisional Application
Serial No. 60/843,804, filed 9/1 1/06, entitled "VOIP
GROUP RESOURCE MANAGEMENT FOR LBC FDD," the entirety
of which is incorporated herein by reference.
BACKGROUND I. Field [0002] The following description
relates generally to wireless communication systems
and more particularly to scheduling and managing group
resources in a wireless communication network. II.
Background [0003] Wireless communication systems are
widely deployed to provide various types of
communication content such as voice, data, and other
content. These systems may be multiple-access systems
capable of supporting communication with multiple
users by sharing the available system resources (e.g.,
bandwidth and transmit power). Examples of such
multiple-access systems include code division multiple
access (CDMA) systems, time division multiple access
(TDMA) systems, frequency division multiple access
(FDMA) systems, 3rd Generation Partnership Project
Long Term Evolution (3GPP LTE) systems, orthogonal
frequency division multiple access (OFDMA) systems,
and so forth. [0004] Generally, a wireless
multiple-access communication system can
simultaneously support communication for multiple
wireless terminals. Each terminal communicates with
one or more base stations through transmissions on the
forward and reverse links. The forward link (or
downlink) refers to the communication link from base
stations to the terminals, and the reverse link (or
uplink) refers to the communication link from the
terminals to the base stations. This communication
link may be established through a
single-in-single-out, multiple-in-single-out or a
multiplein- multiple-out (MIMO) system. [0005] A MIMO
system employs multiple (Nr) transmit antennas and
multiple (NR) receive antennas for data transmission.
A MIMO channel formed by the N Ttransmit and NR
receive antennas may be decomposed into Ns independent
channels, which are also referred to as spatial
channels, where Ns  min{NT, NR} . Each of the Ns
independent channels corresponds to a dimension. The
MIMO system can 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. [0006] A
MIMO system supports a time division duplex (TDD) and
frequency division duplex (FDD) systems. 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 beamforming gain
on the forward link when multiple antennas are
available at the access point. [0007] Generally, there
are a large number of users that can access a system
at any time. Each of these users needs to be scheduled
and provided resources. With a large number of users,
if every packet needs to be scheduled, a large amount
of resources need to be dedicated to this scheduling.
In addition, each packet contains information relating
to the scheduling, which requires system resources and
contributes to the amount of information that needs to
be transmitted. SUMMARY [0008] The following presents
a simplified summary in order to provide a basic
understanding of some aspects of the disclosed
embodiments. This summary is not an extensive overview
and is intended to neither identify key or critical
elements nor delineate the scope of such embodiments.
Its purpose is to present some concepts of the
described embodiments in a simplified form as a
prelude to the more detailed description that is
presented later. [0009] In accordance with one or more
embodiments and corresponding 



disclosure thereof, various aspects are described in
connection group setup message and bitmap encoding for
VoIP group resource allocation and management.
Multiplexing of various forward link assignments on a
per frame basis to minimize partial loading caused by
traffic activity is enabled. Statistical multiplexing
of Voice over Internet Protocol (VoIP) traffic can be
increased, and VoIP can be multiplexed with other
traffic types. The various embodiments can enable
certain flexibility of rate and bandwidthassignment
within multiplexed resources. Additionally,
statistical multiplexing of bandwidth and power can be
improved by combining two PHY frames into a "VoIP
frame" with a common group definition. [0010] Provided
is a method for group resource management. The method
comprises creating a group of members, wherein each
member comprises at least one user device and
assigning each group member a position within a first
bitmap in a persistent fashion. The method also
includes indicating a rate option or size option in a
second bitmap as a function of a profile of each group
member and transmitting the first bitmap and the
second bitmap to the group. [0011] Another aspect
relates to a wireless communications apparatus that
includes a processor and a memory that stores
information generated by the processor. The processor
executes instructions for creating a group of members
and assigning a position in a first bitmap to each
group member. The processor can also execute
instructions for including a rate option or a size
option in a second bitmap as a function of a profile
of each group member and sending the first bitmap and
the second bitmap to the group. [0012] In a related
aspect is a wireless communications apparatus that
facilitates group resource management. The apparatus
includes a means for establishing a group of members,
wherein each member comprises at least one user
device. Also included is a means for assigning each
group member a position within a first bitmap and a
means for indicating a rate option or size option in a
second bitmap as a function of a profile of each group
member. A means for conveying the first bitmap and the
second bitmap to the group is also included in
apparatus. [0013] Another aspect relates to a
machine-readable medium having stored thereon
machine-executable instructions for establishing a
group of member user devices and generating a first
bitmap equal to the number of group members, measured
in bits, and assigning each group member a position
within a first bitmap. A second bitmap equal to the
number of "on" bits in the first bitmap is produced
and indicates a rate option or size option in the
second bitmap as a function of a profile of each group
member. The instructions include transmitting the
first bitmap and the second bitmap to the group.
[0014] A further related aspect in a wireless
communication system is an apparatus comprising a
processor. The processor is configured to create a
group of member user devices and produce a first
bitmap equal to the number of group members,measured
in bits, and assigning each group member a position
within a first bitmap. The processor is further
configured to generate a second bitmap equal to the
number of "on" bits in the first bitmap indicating a
rate option or size option in the second bitmap as a
function of a profile of each group member and
communicate the first bitmap and the second bitmap to
the group. [0015] Another aspect relates to a method
for selectively determining assigned resources. The
method includes receiving a first bitmap in a VoIP
frame, wherein the first bitmap is intended for a
group of user device members identified by a group
identification. An assigned position within the first
bitmap is located and a second bitmap is selectively
receiving. The method also includes determining a rate
option or a size option included in the second bitmap
based in part on the assigned position within the
first bitmap. [0016] A further aspect is a wireless
communications apparatus, comprising a processor and a
memory that stores information generated by the
processor. The processor executes instructions for
receiving a first bitmap in a VoIP frame, wherein the
first bitmap is intended for a group of user device
members identified by a group identification. The
processor also executes instructions for detecting an
assigned position within the first bitmap, selectively
receiving a second bitmap, and identifying a rate
option or a size option included in the second bitmap
based in part on the assigned position within the
first bitmap. [0017] Still another aspect relates to a
wireless communications apparatus that includes a
means for receiving a first bitmap in a VoIP frame,
wherein the first bitmap is intended for a group of
user device members identified by a group
identification. A means for locating an assigned
position within the first bitmap and a means for
selectively receiving a second bitmap, and a means for
determining a rate option or a size option included in
the second bitmap based in part on the assigned
position within the first bitmap are also included in
apparatus. [0018] A further aspect relates to a
machine-readable medium having stored thereon
machine-executable instructions for determining
assigned resources. The instructions include receiving
a first bitmap in a VoIP frame, wherein the first
bitmap is intended for a group of user device members
identified by a group identification, and 



locating an assigned position within the first bitmap.
A second bitmap is selectively received depending on
if the assigned position within the first bitmap is
set to "1" or "0". The instructions also include
determining a rate option or a size option included
inthe second bitmap based in part on the assigned
position within the first bitmap, wherein the rate
option or size option is indicated in each x-bit
position in the second bitmap. [0019] A related aspect
in a wireless communication system is an apparatus
comprising a processor configured to receive a first
bitmap in a VoIP frame, wherein the first bitmap is
intended for a group of user device members identified
by a group identification. The processor is also
configured to determine an assigned position within
the first bitmap, receive a second bitmap depending on
if the assigned position within the first bitmap is
set to "1" or "0", and ascertain a rate option or a
size option included in the second bitmap based in
part on the assigned position within the first bitmap,
wherein the rate option or size option is indicated in
each x-bit position in the second bitmap. [0020] To
the accomplishment of the foregoing and related ends,
one or more embodiments comprise the features
hereinafter fully described and particularly pointed
out in the claims. The following description and the
annexed drawings set forth in detail certain
illustrative aspects and are indicative of but a few
of the various ways in which the principles of the
embodiments may be employed. Other advantages and
novel features will become apparent from the following
detailed description when considered in conjunction
with the drawings and the disclosed embodiments are
intended to include all such aspects and their
equivalents. BRIEF DESCRIPTION OF THE DRAWINGS [0021]
Fig. 1 illustrates a multiple access wireless
communication system for group resource management.
[0022] Fig. 2 illustrates an example OFDMA
sub-structure. [0023] Fig. 3 illustrates a bitmap in
accordance with the disclosed aspects. [0024] Fig. 4
illustrates an example system for group resource
allocation. [0025] Fig. 5 illustrates an example
system for group resource management. [0026] Fig. 6
illustrates another example bitmap. [0027] Fig. 7
illustrated is a method for serving many users at
substantially the same time while mitigating the need
to schedule every packet to every user. [0028] Fig. 8
illustrates a method for determining assigned resource
based on a group assignment. [0029] Fig. 9 illustrates
a block diagram of an embodiment of a transmitter
system and a receiver system[0030] Fig. 10 illustrates
an example system for group resource management.
[0031] Fig. 11 illustrates an example system for group
resource management. DETAILED DESCRIPTION [0032]
Various embodiments are now described with reference
to the drawings. In the following description, for
purposes of explanation, numerous specific details are
set forth in order to provide a thorough understanding
of one or more aspects. It may be evident, however,
that such embodiment(s) may be practiced without these
specific details. In other instances, well-known
structures and devices are shown in block diagram form
in order to facilitate describing these embodiments.
[0033] As used in this application, the terms
"component", "module", "system", and the like are
intended to refer to a computer-related entity, either
hardware, firmware, a combination of hardware and
software, software, or software in execution. For
example, a component may be, but is not limited to
being, a process running on a processor, a processor,
an object, an executable, a thread of execution, a
program, and/or a computer. By way of illustration,
both an application running on a computing device and
the computing device can be a component. One or more
components can reside within a process and/or thread
of execution and a component may be localized on one
computer and/or distributed between two or more
computers. In addition, these components can execute
from various computer readable media having various
data structures stored thereon. The components may
communicate by way of local and/or remote processes
such as in accordance with a signal having one or more
data packets (e.g. , data from one component
interacting with another component in a local system,
distributed system, and/or across a network such as
the Internet with other systems by way of the signal).
[0034] Furthermore, various embodiments are described
herein in connection with a wireless terminal. A
wireless terminal can also be called a system,
subscriber unit, subscriber station, mobile station,
mobile, mobile device, remote station, remote
terminal, access terminal, user terminal, terminal,
wireless communication device, user agent, user
device, or user equipment (UE). A wireless terminal
may be 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, computing device, or other processing
device connected to a wireless modem. Moreover,
various embodiments are described herein inconnection
with a base station. A base station may be utilized
for communicating with wireless terminal(s) and may
also be referred to as an access point, Node B, or
some other terminology. 



[0035] Various aspects or features will be presented
in terms of systems that may include a number of
devices, components, modules, and the like. It is to
be understood and appreciated that the various systems
may include additional devices, components, modules,
etc. and/or may not include all of the devices,
components, modules etc. discussed in connection with
the figures. A combination of these approaches may
also be used. [0036] With reference now to the
drawings, Fig. 1 illustrates a multiple access
wireless communication system 100 for group resource
management. System 100 can facilitate assignment of
resources in a persistent manner, which involves
assigning a channel and resources to a user device for
a specified interval while allowing users within the
group to be multiplexed dynamically. Thus, each time a
packet is sent to the user device, information
relating the channel assignment does not need to be
sent, unless the specified interval has expired {e.g.,
the channel has been de-assigned) and a new channel
needs to be assigned. While the various aspects
disclosed herein relate to increasing statistical
multiplexing of VoIP traffic; the aspects can also
provide multiplexing of VoIP with other traffic types.
[0037] In further detail, system 100 includes an
access point 102 (AP) that can include multiple
antenna groups, one including 104 and 106, another
including 108 and 110, and an additional group
including 112 and 114. In Fig. 1, only two antennas
are illustrated for each antenna group, however, more
or fewer antennas may be utilized for each antenna
group. Access terminal 116 (AT) is in communication
with antennas 112 and 114, where antennas 112 and 114
transmit information to access terminal 116 over
forward link 118 and receive information from access
terminal 116 over reverse link 120. Access terminal
122 is in communication with antennas 106 and 108,
where antennas 106 and 108 transmit information to
access terminal 122 over forward link 124 and receive
information from access terminal 122 over reverse link
126. In a FDD system, communication links 118, 120,
124 and 126 may use different frequencies for
communication. For example, forward link 118 may use a
different frequency then that used by reverse link
120. [0038] Each group of antennas and/or the area in
which they are designed to communicate is often
referred to as a sector of the access point. As
illustrated, antennagroups can be designed to
communicate to access terminals in a sector of the
areas covered by access point 100. [0039] In
communication over forward links 118 and 124, the
transmitting antennas of access point 100 utilize
beamforming in order to improve the signal-tonoise
ratio of forward links for the different access
terminals 116 and 124. Also, an access point using
beamforming to transmit to access terminals scattered
randomly through its coverage causes less interference
to access terminals in neighboring cells than an
access point transmitting through a single antenna to
all its access terminals. [0040] An access point may
be a fixed station used for communicating with the
terminals and may also be referred to as an access
point, a Node B, or some other terminology. An access
terminal may also be called an access terminal, user
equipment (UE), a wireless communication device, a
user device, terminal, wireless terminal, access
terminal or some other terminology. [0041] Access
point 102 can be configured to transmit to either or
both access terminals 116 and 124 information relating
to a channel assigned to each access terminal. The
transmission can be multicast or broadcast. The
information relating to channel assignment can be sent
in a persistent manner, wherein each access terminal
116 and 124, upon successful receipt of the
information utilizes that assigned channel for a
predetermined amount of time or until a different
channel is provided for use by that particular access
terminal. In such a manner, access terminal 102 can
serve a large number of access terminals 116 and 124,
which can be part of a group of users, at
substantially the same time while mitigating the need
to schedule or provide resources each time a packet is
sent to each access terminal 116 and 124. Thus, system
100 can provide multiplexing of various forward link
assignments on a per frame bases to mitigate partial
loading caused by traffic activity. [0042] The various
aspects disclosed herein can allow flexibility of
resource assignment to a group of users. Preferred
selection of resources can be assigned to a group.
[0043] To more fully appreciate the disclosed aspects,
an OFDMA system will be briefly described. Fig. 2
illustrates an example OFDMA sub-structure 400. The
vertical axis 202 illustrates frequency and the
horizontal axis 404 illustrates time. There are eight
slots or interlinks, illustrated at 406, labeled "0"
through "7". This sequence repeats, as illustrated at
208. In the frequency domain, there are channels. Each
channel, one of which is illustrated at 210, can
include sixteen tones (minimumchannels) over eight
OFDM symbols (e.g., this channel is eight symbols).
The total bandwidth can depend on location. For
example, in a 5 MHz OFDMA system, there are 512 tones
with generally 480 tones available due to some tones
used as guard tones. The available tones are divided
into channels, wherein each channel is sixteen tones.
[0044] The channels are sent to the various users,
which can be included in a group, wherein each user is
characterized or identified by a Mac Identification
(ID). 



Therefore, in a group of Gusers, where Gis an integer,
the group will be identified as {MacIDi . .. MacIDo} .
Each group member can be a single user (MacID) or a
mulicast set (defined by a set of MacIDs). There are
also K number of channels "C", where K is an integer.
Thus the channels can be referred to as (Ci though
CK}. Thus, the group is defined by the set of users
{MacIDi . .. MacIDo} and the set of channels (Ci
though CK} This signifies that at any given point in
time the set of users maps to the set of channels. The
set of channels can be less than the set of user
because, statistically, only about 50% of the users
are active at any moment. [0045] However, the moment
that the user decodes the packet cannot be identified
because of Hybrid Automatic Repeat-reQuest (H-ARQ).
When a packet is sent to the user, if the packet or
data frame is successfully decoded a positive
acknowledgement (ACK) is sent to the transmitting
device. If the packet is not successfully decoded, a
retransmission request (e.g., more redundancy bits) is
sent. A timeout, which provides a reasonable interval
for the receiver to respond with an ACK can be
provided. If the ACK is not received by sender 302
before expiration of the time, the sender 202 resends
the data frame, provided a predetermined number of
attempts has not been exceeded. [0046] There are at
least two sources of variability: the first is when
the receiver terminates and the second is during
periods of inactivity (this second source of
variability will be discussed below with reference to
Fig. 3). When a user (e.g., receiving device)
terminates, the number of transmissions needed is
variable since it depends on channel and interference
conditions, which is not predictable at the receiving
device. [0047] To illustrate further, Fig. 3 depicts a
bitmap 300 in accordance with the disclosed aspects.
Each position, a representative few are labeled at
302, 304 and 306, can be assigned to a different user
device (or receiver). Information relating to the
position or block assigned to the user device can be
transmitted once per interval (e.g., every 20
milliseconds). A block size can be the minimum
granularity of groupresources measured in units of
base node per PHY frame. The number of blocks in a
group assignment can span a certain number of base
nodes across a VoIP frame. It should be understood
that bitmap 300 is illustrated having eight bits,
however, there can be any number of bits transmitted.
[0048] As discussed above, there are at least two
sources of variability. The first source of
variability is when the receiver terminates and the
second is during periods of inactivity. For example,
if there are 300 users, statistically on average, only
half of the users will be transmitting at a time.
Thus, group resource management can create a bitmap
300 after the group is identified. [0049] The size of
the bitmap is G, which represents the number of users
or MacIDs (of which only eight are illustrated). If in
a given frame, there is a transmission intended for a
user with MacIDi, then the first bit 302 is set to
"1". If a user with MaClD is to be transmitted
information, the second bit 304 is set to "1". If a
third user, having MaClD does not have any data, such
as if he terminated early, the packet for that user
goes into a silence period and the bit 306 associated
with that user is set to inactive or "0", and so on.
[0050] The bitmap 300 is broadcast by the base station
so that each user in the group can modulate. If a user
device receives a bitmap, first the user device
evaluates its position within the bitmap to determine
whether a packet is intended for it (e.g., bit set to
"0" or "1"). In addition, the user device determines
how many set bits ("l"s) are prior to it on the
bitmap. The number of set bits before the bit position
of the user device indicates the channel the user
device will be utilizing to receive the packet. [0051]
Bitmap encoding can include joint encoding of bitmaps.
In this joint encoding, bitmap 1 and bitmap 2 (if
present) can be encoded in a single codeword. A bitmap
segment can be carried over forward-link control
segments within PHY frames of the VoIP frame. In
accordance with some aspects, two PHY frames can be
combined into a "VoIP frame" with a common group
definition to improve statistical multiplexing of
bandwidth and power. In a UMB system, a bitmap segment
can replace a certain number of forward link shared
code channel (F-SCCH) segments, which are a set of
modulation symbols allocated to carry a Link
Assignment Block (LAB). User devices that are unaware
of the presence and size of a bitmap segment can
demodulate forward link control segments successfully.
[0052] The location and order of F-SCCH segments
replaced by a bitmap segment can be specified in a
group setup message. With a large number of F-SCCH
segments,which can be used in scenarios where group
transmission is used, some user devices will be
demodulating a limited number of F-SCCH segments based
on the device's capability. With this flexibility,
scheduling can designate any selection of F-SCCH
segments used for bitmaps, thus avoiding certain
segments needed for some user devices. [0053] In
accordance with some aspects, a bitmap segment can be
encoded with spectral efficiency of F-SCCH. An
encoding of around 1 bps/Hz can achieve a good
tradeoff of bandwidth / power overhead. [0054] Fig. 4
illustrates an example system 400 for group resource
allocation. Each 



user device can be assigned to a group of user devices
and an assignment of resources for that group in a
persistent manner, which can be utilized to mitigate
sending information relating to assignment with each
packet. System 400 includes a sender 402, which can be
an access point, and receivers, which can be user
devices. Receivers are labeled Receiveri through
Receivere, where G is an integer, and referred to
collectively as receivers 404. [0055] To facilitate
group resource allocation, sender 402 can include a
group allocator 406 that can be configured to identify
a group of receivers {e.g., members) and assign a
group identifier (Group ID). The Group ID can be
utilized to identify the group for subsequent updates
of group parameters, such as group members, resources
assigned to the group, and so forth. The group can be
characterized at a high-level by a number of receivers
or sets of receivers. Information relating to which
group each user belongs to and positioning can be
communicated to each receiver. Each receiver 404 can
be identified by a unique MAC Identifier (MacID). For
example, if there is a group of users identified by
group allocator 406 that consists of Gusers, then
there will be a number of MacIDs labeled {MacIDi . ..
MacIDe} . The units of group resources assigned to
sets of users {e.g., MacIDs) can support both
broadcast and multicast. Each user can be a single
user (MacID) or a multicast set (defined by a set of
MacIDs), thus, both broadcast and multicast can be
accommodated. [0056] Group allocator 406 can also be
configured to identify a group based on a set of
channels "C" in addition to the set of users. For
example, there are number of channels, where K is an
integer. Thus there are a number of channels "C" from
0 to K, which can be labeled (Ci . . . C }. Thus,
group allocator 406, at any point in time, can map the
group of receivers to the group channels.[0057] At all
times for a given frame, each receiver might not
receive a packet. On average, only about fifty percent
of the receivers will be active and the other
receivers will be inactive. In an OFDM system, for
example, when a user device is active, it sends and
receives packets about every 20 milliseconds. For
example, if there are 300 receivers in the group,
statistically at any time only around 150 users (50%)
will be active (e.g., transmitter has a packet to
deliver). Thus, the number of channels can be less
than the number of receivers. If system 400 needs to
schedule each individual packet received about every
20 milliseconds for each of the 150 users, the
scheduling overhead is high. [0058] Transmitter 402
also includes a bitmap generator 408 that can be
configured to assign each receiver 404 to a bit or
position on a first bitmap. Thus, each user in the
group is assigned a position on the bitmap. A group
member index, which can be created by group allocator
406, can define a position for each group member
(e.g., one receiver) within a bitmap. Whichever bit
(e.g., position on the bitmap) the receiver 404 is
assigned to represents the resource that the receiver
404 can use for a predetermined amount of time (e.g.,
assigning resources in a persistent fashion). [0059]
Multiple choices of rate or assignment size can be
accommodated by system 400. A second bitmap can be
generated to indicate choice of rate or assignment
size. The rate or assignment size can be chosen from
"rate profile" or "size profile" , which consists of
multiple rate options and multiple size options
respectively. The rate and size profiled can be
communicated through a group setup message. For
example, a rate profile can be suitable for VoIP
traffic and a size profile can be suitable for best
effort (BE) traffic. Each profile can include up to
four options. In accordance with some aspects, 2 bits
per group member in a Bitmap 2 is provided to signal a
preferred option. [0060] A scheduler 410 can be
configured to selectively encode the first bitmap by
setting particular bit to "0" or "1", depending on
whether the receiver assigned to that position has a
packet. The number of bits in the second bitmap can be
equal to the number of "1" bits in the first bitmap.
Receiver 402 can determine whether a packet is to be
expected and the estimated amount of time before that
packet arrives based on whether the bit is set to "0"
or "1" and the number of bits positioned before the
assigned bit that set to "1". Further information
relating to the receiver will be described below with
reference to Fig. 5.[0061] A transmitter 412 can be
configured to transmit the bitmaps and/or packets. In
accordance with some aspects, the bitmap is sent at
substantially the same time as the packet, included
within the packet or transmitted separately. Upon
receipt of the bitmap, each receiver reads the bitmap
and determines where its assigned position is "set"
(e.g., "1"), which indicates that there is a packet
for that receiver. If the position is not "set" (e.g.,
"0"), it indicates that there is not a packet for that
receiver. If the bit is set, that receiver counts how
many positions are set before its position. This
allows receiver to determine the resources it is using
because not only is the group assigned from a certain
set of users, but also certain resources that are
"set." [0062] System 400 can include memory 414
operatively coupled to sender 402. Memory 414 can
store information related to a group identification, a
group member index, and the member profile generated
by the processor. The group identification identifies
the group for a subsequent update of group parameters
and the group member index defines a position for each
group member with a first bitmap. In accordance with 



some aspects, memory 414 can store information related
to groups of user devices, assignment of resources,
scheduling of users and other suitable information
related to group resource management in a
communication network. A processor 416 can be
operatively connected to sender 402 (and/or memory
414) to execute instructions relating to assigning
group resources having a rate option or size option as
a function of a generated profile for each member
contained in the group. [0063] In accordance with some
aspects, processor can execute instructions relating
to analysis of information related to group resource
management in a communication network. Processor 414
can execute instructions for creating a first bitmap
having a length (measured in bits) that is equal to a
number of group members, assigning a position in the
first bitmap for each group member, selectively
setting the position to indicate if the corresponding
group member is on or off in a current VoIP frame, and
transmitting the first bitmap in each VoIP frame. The
position is set to "on" if a packet is transmitted to
the corresponding group member and set to "off" if
there is not a packet transmitted to the corresponding
group member in the current VoIP frame. Additionally,
processor 414 can execute instructions for
transmitting the first bitmap on a Shared Signaling
Channel (F-SCCH) having its own index, wherein the
F-SCCH index is transmitted as part of a group set-up
message [0064] Processor 414 can execute instructions,
in accordance with some aspects, for creating a second
bitmap having a length (measured in x-bit units, where
x is aninteger and can vary) that is equal to the
number of on-bits in the first bitmap and indicating
the rate option or size option in each x-bit position
in the second bitmap. The absence of a second bitmap
can be indicated by a null size and a default rate
option or a default size option can apply to each
group member in the absence of a second bitmap. [0065]
Processor 416 can be a processor dedicated to
analyzing and/or generating information received by
transmitter 402 (e.g., MacID information, location of
user devices, packets to be communicated to user
devices, and so forth). Processor 416 can also be a
processor that controls one or more components of
system 400, and/or a processor that both analyzes and
generates information received by transmitter and
controls one or more components of system 400. [0066]
Memory 414 can store protocols associated with
assigning user devices to a group, creating a Group
ID, capturing and/or retaining MacIDs, taking action
to control communication between transmitter 402 and
receiver 404, etc., such that system 400 can employ
stored protocols and/or algorithms to achieve group
resource management in a wireless network as described
herein. It should be appreciated that the data store
(e.g., memories) components described herein can be
either volatile memory or nonvolatile memory, or can
include both volatile and nonvolatile memory. By way
of example and not limitation, nonvolatile memory can
include read only memory (ROM), programmable ROM
(PROM), electrically programmable ROM (EPROM),
electrically erasable ROM (EEPROM), or flash memory.
Volatile memory can include random access memory
(RAM), which acts as external cache memory. By way of
example and not limitation, RAM is available in many
forms such as synchronous RAM (DRAM), dynamic RAM
(DRAM), synchronous DRAM (SDRAM), double data rate
SDRAM (DDR SDRAM), enhanced SDRAM (ESDRAM), Synchlink
DRAM (SLDRAM), and direct Rambus RAM (DRRAM). Memory
414 of the disclosed embodiments are intended to
comprise, without being limited to, these and other
suitable types of memory. [0067] Fig. 5 illustrates an
example system 500 for group resource management.
System 500 can be configured to assign resources for a
group of wireless terminals, wherein the assignment is
represented as a bitmap that is decoded by respective
devices in order to determine available resources.
Utilizing a bitmap can mitigate assigning and
conveying the assignment of resources each time a
packet is to be sent to a receiving device, thus
mitigating the amount of information that needs to be
transmitted.[0068] System 500 can include a base
station 502 and multiple receivers or user devices 504
(only one is illustrated) that are in wireless
communication. Associated with each receiver can be a
unique MacID 506. User device 504 can be included with
a multitude of other receives within a group,
identified by transmitter 502 and assigned a group
identifier or other means of identifying the group.
Transmitter 502 can be configured to schedule each
user within the group and encode the scheduling
information within a bitmap, which can be transmitted
to indicate a persistent schedule for each user device
504 in the group. The schedule can remain the same
(e.g., each wireless terminal is assigned the same
resource) for a particular length of time. After
expiration of the time, a new scheduling might be
created for the group. This new scheduling can be
conveyed to the user devices 504 that utilize the old
scheduling until information relating to the new
schedule is received. [0069] Base station 502 can
broadcast a bitmap 508 so that every user device 504
within the group (not shown) can modulate. In order to
facilitate receipt of packets, user device 504 can
include a position identifier 508 that can be
configured to determine, upon receipt of a bitmap, its
position within the bitmap. The position within the
bitmap might have already been communicated in a
previous transmission. Thus, position identifier 508
evaluates the position assigned to user device 504 and
determines 



whether user device 504 is to receive a packet. Such a
determination can be made by determining whether there
is a "0" or a "1" assigned to the respective position
in the bitmap. If the position is set to "0", there is
no packet being sent to user device 504. If the
position is set to "1", it indicates that there is a
packet being transmitted to user device 504. [0070] If
the position is set to "1", a channel establisher 510
can determine how many channels will be used before
the packet is received at user device 504. Such a
determination can include evaluating the number of
positions that are set to "1" prior to the position of
user device 504. The number of positions indicates
which channel to use. Thus, depending on the number of
positions set to "1", channel establisher 510 can
determine which channel user device 504 will be locked
into. [0071] System 500 can include memory 512
operatively coupled to user device 504. Memory 512 can
store information related to a MacID assigned and an
assigned position. A processor 514 can be operatively
connected to user device 504 (and/or memory 512) and
can execute instructions for receiving a first bitmap
in a VoIP frame, wherein the first bitmap is intended
for a group of user device members identified by
agroup identification, detecting an assigned position
within the first bitmap, selectively receiving a
second bitmap, and identifying a rate option or a size
option included in the second bitmap based in part on
the assigned position within the first bitmap. The
rate option or size option is indicated in each x-bit
position in the second bitmap. The rate profile can
provides multiple rate options based on a profile of a
corresponding group member. The size profile can
provide multiple assignment size options based on a
profile of a corresponding group member. Processor 514
can further execute instructions for determining if
the assigned position within the first bitmap is set
to "1" or "0". If the position is set to "1", the
second bitmap is accepted. If the position is set to
"0", the second bitmap is ignored. [0072] In
accordance with some aspects, processor 514 can
execute instructions for determining an assigned
position within a current VOIP frame, ascertaining if
the position is "on" or "off", and selectively
determining a current channel for the current VoIP
frame if the assigned position is set to "on". The
position is set to "on" if a packet for the
corresponding group member is included in the current
VoIP frame. The position is set to "off if a packet
for a corresponding group member is not included in
the current VoIP. [0073] Processor 514 can further
determine a position within a first bitmap, a
scheduling included in the bitmap, a number of bits
set to "1" or "on" that are ahead of user device's
position, and other suitable information related to
managing group resources in a communication network.
In accordance with some aspects, processor 514
facilitates analysis of information related to group
resource management in a communication network.
Processor 514 can be a processor dedicated to
analyzing and/or generating information received by
user device 504, a processor that controls one or more
components of system 500, and/or a processor that both
analyzes and generates information received by user
device 504 and controls one or more components of
system 504. [0074] Memory 512 can store protocols
associated with generating acknowledgments, receiving
scheduling information, taking action to control
communication between user device 504 and base station
502, etc., such that system 500 can employ stored
protocols and/or algorithms to achieve group resource
management in a wireless network as described herein.
[0075] With reference now to Fig. 6, are example
bitmaps. The first bitmap 600 is considered a Bitmap
1. Group setup message fields can take a few different
lengths andrates. Bitmap 1 (600) has a length that is
equal to the number of group members, measured in
bits. Bitmap 1 (600) is transmitted each VoIP frame.
Each position in Bitmap 1 (600) indicates that
corresponding group member is on ("1") or off ("0") in
the current VoIP frame. [0076] A Bitmap 2 (602) has a
length that is equal to the number of on-bits in
Bitmap 1 (600), measured in x-bit units. The absence
of Bitmap 2 is indicated with a null size. Each 2-bit
position in Bitmap 2(602) indicates a rate or size
option depending on the profile of the corresponding
group member. When Bitmap 2 (602) is absent, default
rate and size apply, which are the rate option and
size option for group member. Thus, there is
flexibility of rate and bandwidth assignment within
multiplexed resources. [0077] The rate profile can
define a vector of four packet formats, which are
illustrated at 604. As illustrated, 00 = PF2, 0 1 =
PF4, 10 = PF5, and 11 can be reserved. In further
detail, position 1 (606) is mapped to packet 00 (608),
which has the member rate profile "0O=PF2", shown in
block 604. The position indicated at 610 is mapped to
channel "10", which is = PF5. [0078] A size profile
can define a vector of four channel sizes in terms of
the number of blocks (e.g., 1 block, 2 blocks, 4
blocks), as indicated at 612. Thus, the position
indicated at 614 can be mapped to channel "01", which
is 2 blocks and the position indicated at 616 can be
mapped to channel "10", which is 4 blocks. It should
be noted that mapping to channel "01" and channel "10"
are used as examples and the 



actual mapping is not limited to this example. [0079]
The group setup message can also specify the resources
on which the bitmap is to be transmitted. The bitmap
may be transmitted on the Shared Signaling Channel
(SCCH), which can carry multiple blocks, each having
its own index. In accordance with an aspect, each SCCH
block may have an index that consists of two integers,
denoted by the pair (m,n). In accordance with another
aspect, the SCCH block index may be given by a single
integer m. The SCCH block index may be included in the
group setup message so as to enable the mobile device
to decode the bitmap efficiently. [0080] A
unicast/multicast group member indicates to the user
device whether it is assigned a unicast or multicast
position. In the case of a multicast position, data
transmission on group resources is not acknowledge by
the user device and proceeds for the default maximum
number of transmissions.[0081] Acknowledgement of
H-ARQ transmissions within the group can follow
existing rules and can utilize existing R-ACKCH
resources. A baseline can be a channel based R-ACKCH.
Each base node on the forward link tress can be
associated with a R-ACKCH. The user device can send an
acknowledgement on R-ACKCH associated with the lowest
NodeID at the base level within its assignment. [0082]
Each block can include an integer number of base nodes
on any PHY frame of the VoIP frame. A unicast group
member (user device) can use an R-ACKCH associated to
the lowest NodeID within the blocks assigned to this
group member. Changes to an existing acknowledgement
mechanism are not necessary. [0083] In view of the
exemplary systems shown and described above,
methodologies that may be implemented in accordance
with the disclosed subject matter, will be better
appreciated with reference to the flow charts of Figs.
7 and 8. While, for purposes of simplicity of
explanation, the methodologies are shown and described
as a series of blocks, it is to be understood and
appreciated that the claimed subject matter is not
limited by the number or order of blocks, as some
blocks may occur in different orders and/or
concurrently with other blocks from what is depicted
and described herein. Moreover, not all illustrated
blocks may be required to implement the methodologies
described hereinafter. It is to be appreciated that
the functionality associated with the blocks may be
implemented by software, hardware, a combination
thereof or any other suitable means (e.g. device,
system, process, component). Additionally, it should
be further appreciated that the methodologies
disclosed hereinafter and throughout this
specification are capable of being stored on an
article of manufacture to facilitate transporting and
transferring such methodologies to various devices.
Those skilled in the art will understand and
appreciate that a methodology could alternatively be
represented as a series of interrelated states or
events, such as in a state diagram. [0084] With
reference to Fig. 7, illustrated is a method 700 for
serving many users at substantially the same time
while mitigating the need to schedule every packet to
every user. Method 700 can facilitate VoIP group
resource management. Method 700 starts, at 702, a user
group is created that includes users (e.g., user
devices) that can be designed through various means
(e.g., location, broadcast, multicast, and so forth).
Creating the user group can include defining, at 704,
the MacIDs associated with each user in the group,
wherein each user device is defined by a MacID and a
multicast set of user devices is defined by a set of
MacIDS. The number of MacIDs associated with thegroup
of user devices can be determined. The group can also
be defined by designing a number of channels, at 706.
The number of channels does not have to be the same as
the number of users since, on average, only about
fifty percent of the user devices will be active at
any time. Each group member can be defined a position
on a first bitmap, at 708. A group member index can be
defined based on the positioning of each group member
within the first bitmap . The first bitmap can be
provided for assigning resources in a persistent
fashion while allowing users within the group to be
multiplexed more dynamically. The first bitmap can
equal the number of group members (e.g., use devices),
measured in bits. [0085] A determination can be made
whether a packet is intended for a particular user ID
(e.g., single user device or multicast set), which can
be identified by its MacID. Depending on whether or
not a packet or transmission is intended for a user
devices, a bit in the first bitmap is selectively set
to either active ("1") or inactive ("0"). If a packet
is intended for the user device, the bit associated
with the particular user devices is set to active or
"1". If a packet is not intended for the user device,
the bit associated to that particular device is set to
inactive "0". [0086] At 710, a second bitmap is
created that can indicate a rate option or a size
option as a function of a profile of each group
member. The number of bits included in the second bit
map can be equal to the number of "on" bits in the
first bitmap. The rate option or size option can be
indicated in each x-bit position in the second bitmap.
The absence of the second bitmap can be indicated by a
null size. If there is no second bitmap, a default
rate option or a default size option is assigned for
each group member. [0087] The first bitmap and the
second bitmap are transmitted to the group of users,
at 712. The bitmap can be used as assignment of
resources in a persistent manner, wherein a user
device is associated with a particular resource for a
particular interval, 



after which the resources might change for that
device. [0088] In accordance with some aspects, a
first bitmap (Bitmap 1) is created that has a length
equal to the number of group members. This first
bitmap can be created before assigning each group
member a position. This first bit map can be encoded
to indicate if a corresponding group member (e.g.,
based on position) is "on" (e.g., has a packet) or
"off (e.g., does not have a packet) in a current VoIP
frame. The first bitmap can be transmitted in each
VoIP frame. [0089] A second bitmap (Bitmap 2) can be
provided in accordance with some aspects. The second
bitmap can be created by determining the number of
"on" bits inthe first bitmap and utilizing that number
as the length of the second bitmap. A profile of each
group member can be determined. A rate option or size
option in each 2-bit position in the second bitmap can
be indicated as a function of the profile of each
group member. [0090] If a second bitmap is not
provided, it can be indicated by a null size for the
second bitmap. Without a second bitmap, a default rate
option and size option for each group member can
apply. [0091] Fig. 8 illustrates a method 800 for
determining assigned resource based on a group
assignment. Method 800 starts, at 802, when a first
bitmap is received intended for a group of users that
are identified by respective MAC IDs and a number of
channels. The number of bits within the first bitmap
can be equal to the number of members within a group,
wherein the group is identified by a GroupID. The
position within the bitmap associated with a
respective user device is determined, at 804. The
position can be included to assign resources in a
persistent manner. A determination is made whether the
bit assigned to the device is set to "1" or to "0". If
the bit is set to "0", it indicates that there is no
packet to be transmitted to the device. If the bit is
set to "1", then it indicates that there is a packet
intended for the device and a channel that the device
is to use for that packet is determined. The channel
can be determined by calculating the number of bits
that are active, or set to "1" in the bitmap before
the channel. [0092] At 806, a second bitmap can be
selectively received based on whether there is a
packet intended for the user device in a current VoIP
frame. If there is a packet (e.g., corresponding bit
set to "1"), the second bitmap is received. If there
is no packet (e.g., corresponding bit set to "0"), the
second bitmap is ignored. [0093] A rate option or size
option included in the second bit map is determined,
at 808. The rate option provides multiple rate options
and the size option provides multiple assignment size
options. The rate option or size option is based on a
profile of a corresponding group member (e.g., the
member assigned to the corresponding position on the
first bitmap). [0094] Fig. 9 illustrates a block
diagram of an embodiment of a transmitter system 910
(also known as the access point) and a receiver system
950 (also known as access terminal) in a MIMO system
900. At the transmitter system 910, traffic data for a
number of data streams is provided from a data source
912 to a transmit (TX) data processor 914.[0095] In
accordance with some aspects, each data stream is
transmitted over a respective transmit antenna. TX
data processor 914 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. [0096] 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 (e.g.,, 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 be
determined by instructions performed by processor 930.
[0097] The modulation symbols for all data streams are
then provided to a TX MIMO processor 920, which may
further process the modulation symbols (e.g., for
OFDM). TX MIMO processor 920 then provides NT
modulation symbol streams to NT transmitters (TMTR)
922a through 922t. In some embodiments, TX MIMO
processor 920 applies beamforming weights to the
symbols of the data streams and to the antenna from
which the symbol is being transmitted. [0098] Each
transmitter 922 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. NT modulated signals from transmitters 922a
through 922t are then transmitted from N T antennas
924a through 924t, respectively. [0099] At receiver
system 950, the transmitted modulated signals are
received by NR antennas 952a through 952r and the
received signal from each antenna 952 is provided to a
respective receiver (RCVR) 954a through 954r. Each
receiver 954 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. [00100] An RX
data processor 960 then receives and processes the NR
received symbol streams from NR receivers 954 based on
a particular receiver processing technique to provide
NT "detected" symbol streams. The RX data processor
960 then demodulates, deinterleaves, and decodes each
detected symbol stream to recover the traffic data for
the data stream. The processing by RX data processor
960 iscomplementary to that performed by TX MIMO
processor 920 and TX data processor 914 at transmitter
system 910. [00101] A processor 970 periodically
determines which pre-coding matrix to use (discussed
below). Processor 970 formulates a reverse link
message comprising a matrix index portion and a rank
value portion. [00102] 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 938, which also receives traffic data
for a number of data streams from a data source 936,
modulated by a modulator 980, conditioned by
transmitters 954a through 954r, and transmitted back
to transmitter system 910. [00103] At transmitter
system 910, the modulated signals from receiver system
950 are received by antennas 924, conditioned by
receivers 922, demodulated by a demodulator 940, and
processed by a RX data processor 942 to extract the
reserve link message transmitted by the receiver
system 950. Processor 930 then determines which
pre-coding matrix to use for determining the
beamforming weights then processes the extracted
message. [00104] Fig. 10 illustrates an example system
1000 for group resource management. For example,
system 1000 may reside at least partially within an
access point. It is to be appreciated that system 1000
is represented as including functional blocks, which
may be functional blocks that represent functions
implemented by a processor, software, or combination
thereof (e.g., firmware). [00105] System 1000 includes
a logical grouping 1002 of electrical components that
can act separately or in conjunction. For instance,
logical grouping 1002 may include an electrical
component for establishing a group of members 1004.
Each member in the group can be a single user,
identified by a MacID, or a multicast set of users,
identified by a set of MacIDs. Also included is an
electrical component for assigning each group member a
position within a first bitmap 1006. The position in
the bitmap can be assigned in a persistent fashion.
[00106] Also included in logical grouping 1002 may be
an electrical component for indicating a rate option
or a size option in a second bitmap as a function of a
profile of each group member 1008. A rate profile per
group member allows for multiple rate options. A size
profile per group member allows for multiple
assignment size options.Further, logical grouping 1002
can also include an electrical component for conveying
the first bitmap and the second bitmap to the group
1010. [00107] In accordance with some aspects, logical
grouping 1002 can include an electrical component for
estimating a channel for each sector based on the
received pilots, an electrical component for
generating a first bitmap equal to the number of group
members, measured in bits and an electrical component
for producing a second bitmap equal to the number of
"on" bits in the first bitmap. The "on" bits in the
first bitmap can indicate a packet for the member
assigned to that bit. [00108] Additionally or
alternatively, logical grouping 1002 can include an
electrical component for defining a group member index
based on the position of each group member within the
first bitmap. Also included can be an electrical
component for indicating the rate option or size
option in each x-bit position in the second bitmap. In
accordance with some aspects, logical grouping 1002
can include an electrical component for indicating the
absence of the second bitmap with a null size and an
electrical component for assigning a default rate
option or a default size option for each group member.
[00109] Additionally, system 1000 can include a memory
1012 that retains instructions for executing functions
associated with electrical components 1004, 1006,
1008, and 1010 or other components. While shown as
being external to memory 1012, it is to be understood
that one or more of electrical components 1004, 1006,
1008, and 1010 may exist within memory 1012. [00110]
Fig. 11 illustrates an example system 1100 for group
resource management. For example, system 1100 may
reside at least partially within an access terminal.
It is to be appreciated that system 1100 is
represented as including functional blocks, which may
be functional blocks that represent functions
implemented by a processor, software, or combination
thereof (e.g., firmware). [00111] System 1100 includes
a logical grouping 1102 of electrical components that
can act separately or in conjunction. For instance,
logical grouping 1102 may include an electrical
component for receiving a first bitmap in a VoIP frame
1104. The first bitmap can be intended for a group of
user device members identified by a group
identification. Also included is an electrical
component for locating an assigned position with the
first bitmap 1106. The position in the bitmap can be
assigned in a 



persistent fashion.[00112] Also included in logical
grouping 1102 may be an electrical component
selectively receiving a second bitmap 1008. If the
corresponding position in the first bitmap is "1", the
second bitmap is received. If the corresponding
position in the first bitmap is "0", the second bitmap
is ignored. Further, logical grouping 1102 can also
include an electrical component for determining a rate
option or a size option 1110. The rate or size option
can be indicated in each x-bit position in the second
bitmap . The rate profile can provide multiple rate
option and the size profile can provide multiple
assignment size options. [00113] Additionally, system
1100 can include a memory 1112 that retains
instructions for executing functions associated with
electrical components 1104, 1106, 1108, and 1110 or
other components. While shown as being external to
memory 112, it is to be understood that one or more of
electrical components 1104, 1106, 1108, and 1110 may
exist within memory 1112. [001 14] It is understood
that the specific order or hierarchy of steps in the
processes disclosed is an example of exemplary
approaches. 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. [001 15] 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. [00116] Those of skill would
further appreciate that the various illustrative
logical blocks, modules, circuits, and algorithm steps
described in connection with the embodiments disclosed
herein may be implemented as electronic hardware,
computer software, 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. [00117] The various
illustrative logical blocks, modules, and circuits
described in connection with the embodiments disclosed
herein may be implemented or performed with 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, or any
combination thereof designed to perform the functions
described herein. 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. [001 18] The steps of
a method or algorithm described in connection with the
embodiments disclosed herein may be embodied directly
in hardware, in a software module executed by a
processor, or in a combination of the two. A software
module may reside in RAM memory, flash memory, ROM
memory, EPROM memory, EEPROM memory, registers, hard
disk, a removable disk, a CD-ROM, or any other form of
storage medium known in the art. An exemplary storage
medium is coupled to the processor such the processor
can read information from, and write information to,
the storage medium. In the alternative, the storage
medium may be integral to the processor. The processor
and the storage medium may reside in an ASIC. The ASIC
may reside in a user terminal. In the alternative, the
processor and the storage medium may reside as
discrete components in a user terminal. [00119] The
previous description of the disclosed embodiments is
provided to enable any person skilled in the art to
make or use the present disclosure. Various
modifications to these embodiments will be readily
apparent to those skilled in the art, and the generic
principles defined herein may be applied to other
embodiments without departing from the spirit or scope
of the disclosure. Thus, the present disclosure is not
intended to be limited to the embodiments shown herein
but is to be accorded the widest scope consistent with
the principles and novel features disclosed herein.
[00120] For a software implementation, the techniques
described herein may be implemented with modules
(e.g., procedures, functions, and so on) that perform
thefunctions described herein. The software codes may
be stored in memory units and executed by processors.
The memory unit may be implemented within the
processor or external to the processor, in which case
it can be communicatively coupled to the 



processor through various means as is known in the
art. [00121] Moreover, various aspects or features
described herein may be implemented as a method,
apparatus, or article of manufacture using standard
programming and/or engineering techniques. The term
"article of manufacture" as used herein is intended to
encompass a computer program accessible from any
computerreadable device, carrier, or media. For
example, computer-readable media can include but are
not limited to magnetic storage devices (e.g., hard
disk, floppy disk, magnetic strips, etc.), optical
disks (e.g., compact disk (CD), digital versatile disk
(DVD), etc.), smart cards, and flash memory devices
(e.g., EPROM, card, stick, key drive, etc.).
Additionally, various storage media described herein
can represent one or more devices and/or other
machine-readable media for storing information. The
term "machinereadable medium" can include, without
being limited to, wireless channels and various other
media capable of storing, containing, and/or carrying
instruction(s) and/or data. [00122] What has been
described above includes examples of one or more
embodiments. It is, of course, not possible to
describe every conceivable combination of components
or methodologies for purposes of describing the
aforementioned embodiments, but one of ordinary skill
in the art may recognize that many further
combinations and permutations of various embodiments
are possible. Accordingly, the described embodiments
are intended to embrace all such alterations,
modifications and variations that fall within scope of
the appended claims. To the extent that the term
"includes" is used in either the detailed description
or the claims, such term is intended to be inclusive
in a manner similar to the term "comprising" as
"comprising" is interpreted when employed as a
transitional word in a claim. Furthermore, the term
"or" as used in either the detailed description of the
claims is meant to be a "non exclusive or".CLAIMS What
is claimed is: 1. A method for group resource
management, comprising: creating a group of members,
wherein each member comprises at least one user
device; assigning each group member a position within
a first bitmap in a persistent fashion; indicating a
rate option or size option in a second bitmap as a
function of a profile of each group member; and
transmitting the first bitmap and the second bitmap to
the group. 2. The method of claim 1, after creating
the group of members further comprising: creating a
first bitmap equal to the number of group members,
measured in bits; and creating a second bitmap equal
to the number of "on" bits in the first bitmap. 3. The
method of claim 2, the number of "on" bits in the
first bitmap indicates a packet for the member
assigned to the bit. 4. The method of claim 1, further
comprises defining a group member index based on the
position of each group member within the first bitmap.
5. The method of claim 1, further comprises indicating
the rate option or size option in each x-bit position
in the second bitmap. 6. The method of claim 1,
wherein each group member can be a single user device
or a multicast set of user devices. 7. The method of
claim 1, further comprising: indicating the absence of
the second bitmap with a null size; and assigning a
default rate option or a default size option for each
group member.8. The method of claim 1, further
comprises transmitting the first bitmap on a Shared
Signaling Channel (F-SCCH) having its own index,
wherein the F-SCCH index is transmitted as part of a
group set-up message. 9. A wireless communications
apparatus, comprising: a processor that executes
instructions for creating a group of members,
assigning a position in a first bitmap to each group
member, including a rate option or a size option in a
second bitmap as a function of a profile of each group
member, and sending the first bitmap and the second
bitmap to the group; and a memory that stores
information generated by the processor. 10. The
apparatus of claim 9, the processor further executes
instructions for creating a first bitmap equal to the
number of group members, measured in bits and
generating a second bitmap equal to the number of "on"
bits in the first bitmap. 11. The apparatus of claim
10, the number of "on" bits in the first bitmap
indicates a packet for the member assigned to the bit.
12. The apparatus of claim 9, the processor further
executes instructions for defining a group member
index based on the position of each group member
within the first bitmap. 13. The apparatus of claim 9,
the processor further executes instructions for
indicating the rate option or size option in each
x-bit position in the second bitmap. 14. The apparatus
of claim 9, wherein each group member can be a single
user device or a multicast set of user devices. 



15. The apparatus of claim 9, the processor further
executes instructions for indicating the absence of
the second bitmap with a null size and assigning a
default rate option or a default size option for each
group member.16. The apparatus of claim 9, the
processor further executes instructions for
transmitting the first bitmap on a Shared Signaling
Channel (F-SCCH) having its own index, wherein the
F-SCCH index is transmitted as part of a group set-up
message 17. A wireless communications apparatus that
facilitates group resource management, comprising:
means for establishing a group of members, wherein
each member comprises at least one user device; means
for assigning each group member a position within a
first bitmap; means for indicating a rate option or
size option in a second bitmap as a function of a
profile of each group member; and means for conveying
the first bitmap and the second bitmap to the group.
18. The wireless communications apparatus of claim 17,
further comprising: means for generating a first
bitmap equal to the number of group members, measured
in bits; and means for producing a second bitmap equal
to the number of "on" bits in the first bitmap. 19.
The wireless communications apparatus of claim 17,
wherein an "on" bit in the first bitmap indicates a
packet for the member assigned to the bit. 20. The
wireless communications apparatus of claim 17, further
comprises means for defining a group member index
based on the position of each group member within the
first bitmap. 21. The wireless communications
apparatus of claim 17, further comprises means for
indicating the rate option or size option in each
x-bit position in the second bitmap. 22. The wireless
communications apparatus of claim 17, wherein each
group member is a single user device or a multicast
set of user devices.23. The wireless communications
apparatus of claim 17, further comprising: means for
indicating the absence of the second bitmap with a
null size; and means for assigning a default rate
option or a default size option for each group member.
24. A machine-readable medium having stored thereon
machine-executable instructions for: establishing a
group of member user devices; generating a first
bitmap equal to the number of group members, measured
in bits assigning each group member a position within
a first bitmap; producing a second bitmap equal to the
number of "on" bits in the first bitmap indicating a
rate option or size option in the second bitmap as a
function of a profile of each group member; and
transmitting the first bitmap and the second bitmap to
the group. 25. In a wireless communication system, an
apparatus comprising: a processor configured to:
create a group of member user devices; produce a first
bitmap equal to the number of group members, measured
in bits assigning each group member a position within
a first bitmap; generate a second bitmap equal to the
number of "on" bits in the first bitmap indicating a
rate option or size option in the second bitmap as a
function of a profile of each group member; and
communicate the first bitmap and the second bitmap to
the group. 26. A method for selectively determining
assigned resources, comprising: receiving a first
bitmap in a VoIP frame, wherein the first bitmap is
intended for a group of user device members identified
by a group identification; locating an assigned
position within the first bitmap; selectively
receiving a second bitmap; and determining a rate
option or a size option included in the second bitmap
based in part on the assigned position within the
first bitmap.27. The method of claim 26, selectively
receiving a second bitmap, comprising: determining if
the assigned position within the first bitmap is set
to "1" or "0"; and accepting the second bitmap if the
assigned position is set to "1". 28. The method of
claim 26, selectively receiving a second bitmap,
comprising: determining if the assigned position
within the first bitmap is set to "1" or "0"; and
ignoring the second bitmap if the assigned position is
set to "0". 29. The method of claim 26, wherein the
rate option or size option is indicated in each x-bit
position in the second bitmap. 30. The method of claim
26, wherein a rate profile provides multiple rate
options based on a profile of a corresponding group
member. 31. The method of claim 26, wherein a size
profile provides multiple assignment size options
based on a profile of a corresponding group member.
32. The method of claim 26, further comprises
transmitting a R-ACKCH associated 



with a lowest NodeID at a base level within an
assignment, wherein each base node on a forward link
is associated with a R-ACKCH. 33. A wireless
communications apparatus, comprising: a processor that
executes instructions for receiving a first bitmap in
a VoIP frame, wherein the first bitmap is intended for
a group of user device members identified by a group
identification, detecting an assigned position within
the first bitmap, selectively receiving a second
bitmap, and identifying a rate option or a size option
included in the second bitmap based in part on the
assigned position within the first bitmap; and a
memory that stores information generated by the
processor. 34. The wireless communications apparatus
of claim 33, the processor further executes
instructions for determining if the assigned position
within the first bitmap is set to "1" or "0" and
accepting the second bitmap if the assigned position
is set to "1".35. The wireless communications
apparatus of claim 33, the processor further executes
instructions for determining if the assigned position
within the first bitmap is set to "1" or "0" and
ignoring the second bitmap if the assigned position is
set to "0". 36. The wireless communications apparatus
of claim 33, wherein the rate option or size option is
indicated in each x-bit position in the second bitmap.
37. The wireless communications apparatus of claim 33,
wherein a rate profile provides multiple rate options
based on a profile of a corresponding group member.
38. The wireless communications apparatus of claim 33,
wherein a size profile provides multiple assignment
size options based on a profile of a corresponding
group member. 39. A wireless communications apparatus,
comprising: means for receiving a first bitmap in a
VoIP frame, wherein the first bitmap is intended for a
group of user device members identified by a group
identification; means for locating an assigned
position within the first bitmap; means for
selectively receiving a second bitmap; and means for
determining a rate option or a size option included in
the second bitmap based in part on the assigned
position within the first bitmap. 40. The wireless
communications apparatus of claim 39, the means for
selectively receiving a second bitmap determines if
the assigned position within the first bitmap is set
to "1" or "0" and accepts the second bitmap if the
assigned position is set to "1". 41. The wireless
communications apparatus of claim 39, the means for
selectively receiving a second bitmap determines if
the assigned position within the first bitmap is set
to "1" or "0" and ignores the second bitmap if the
assigned position is set to "0". 42. The wireless
communications apparatus of claim 39, wherein the rate
option or size option is indicated in each x-bit
position in the second bitmap.43. The wireless
communications apparatus of claim 39, wherein a rate
profile provides multiple rate options based on a
profile of a corresponding group member. 44. The
wireless communications apparatus of claim 39, wherein
a size profile provides multiple assignment size
options based on a profile of a corresponding group
member. 45. A machine-readable medium having stored
thereon machine-executable instructions for
determining assigned resources, comprising: receiving
a first bitmap in a VoIP frame, wherein the first
bitmap is intended for a group of user device members
identified by a group identification; locating an
assigned position within the first bitmap; selectively
receiving a second bitmap depending on if the assigned
position within the first bitmap is set to "1" or "0";
and determining a rate option or a size option
included in the second bitmap based in part on the
assigned position within the first bitmap, wherein the
rate option or size option is indicated in each x-bit
position in the second bitmap. 46. In a wireless
communication system, an apparatus comprising: a
processor configured to receive a first bitmap in a
VoIP frame, wherein the first bitmap is intended for a
group of user device members identified by a group
identification; determine an assigned position within
the first bitmap; receive a second bitmap depending on
if the assigned position within the first bitmap is
set to "1" or "0"; and ascertain a rate option or a
size option included in the second bitmap based in
part on the assigned position within the first bitmap,
wherein the rate option or size option is indicated in
each x-bit position in the second bitmap. 


