
Certain Substituted Amides, Method of Making, and
Method of Use Thereof [0001] This application claims
priority under 35 U.S.C.  119(e), United States
Provisional Application Number 60/973,995 filed
September 20, 2007, and United States Provisional
Application Number 61/050,777 filed May 6, 2008, which
are incorporated herein by reference. [0002] Provided
herein are certain substituted amides and related
compounds, compositions comprising such compounds, and
methods of their use. [0003] 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.
[0004] 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. [0005] 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. [0006] 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, represent an 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). [0007] 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. [0008] 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. [0009] Provided is a compound of
Formula I : (Formula I) and pharmaceutically
acceptable salts, solvates, and mixtures thereof,
wherein X is chosen from N and CR2; Y is chosen from N
and CR3 ; Z is chosen from N and CR3; provided that
only one of X, Y and Z is N at a time;W is chosen from
N and CH; V is chosen from CH and N; provided that one
ofW and V must be N andW and V are not both N; R1 is
chosen from: R2 is chosen from H, CH3, F, Cl, CN,
OCH3, OH and CF3R2 is chosen from H and F; R3 is
chosen from H, CH3, CF3, F, Cl, CN and OCH3; R3' is
chosen from H, CH3, F, Cl, CN and OCH3; R4 is m is
chosen from 0 and 1; n is chosen from 0 and 1; R5 is
chosen from H, C1-C alkyl, and C3-C cycloalkyl,
wherein said alkyl is optionally substituted with one
or more substituents chosen from OH, F, and OCH3; R6
is chosen from H and C1-C6 alkyl; or R5 and R6 are
optionally taken together with the nitrogen atom to
which they are attached to form a 4- to 6-membered
cyclic ring having O- 1 additional N, S or O, wherein
the optional additional ring nitrogen is optionally
substituted with C1-C3 alkyl and said cyclic ring is
optionally substituted with OH; R7 is chosen from H,
C1-C6 alkyl, and C3-C6 cycloalkyl, wherein said alkyl
is optionally substituted with one or more
substituents chosen from OH and 0(C 1-C4 alkyl); or R6
and R7 are optionally taken together with the -
N(R5)C(R9)(CH2)nC(=O)N(R8)- group through the
respective nitrogen atoms to which they are directly
attached to form a 6-membered cyclic ring; R8 is
chosen from H and C1-C6 alkyl, wherein said alkyl is
optionally substituted with one or more substituents
chosen from OH, F, and OCH3; or R7 and R8 are
optionally taken together with the nitrogen atom to
which they are attached to form a 4- to 6-membered
cyclic ring having O- 1 additional N, S or O, wherein
the optional additional ring nitrogen is optionally
substituted with C1-C3 alkyl and said cyclic ring is
optionally substituted with OH; R9 is chosen from H
and CH3; R10 is chosen from OH, H and C1-C3 alkyl
optionally substituted with N(R9)2;R1 1 is chosen from
H, CH3 and CF3; and R12 is C1-C3 alkyl. [0010]
Provided is a pharmaceutical composition, comprising a
compound of any one of Formulae I-IX, together with at
least one pharmaceutically acceptable vehicle chosen
from carriers, adjuvants, and excipients. [0011]
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. [0012] 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 a
compound of any one of Formulae I-IX. [0013] 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 a
compound of any one of Formulae I-IX. [0014] Provided
is a method for increasing sensitivity of cancer cells
to chemotherapy, comprising administering to a patient
undergoing chemotherapy with a chemotherapeutic agent
an amount of a compound of any one of Formulae I-IX
sufficient to increase the sensitivity of cancer cells
to the chemotherapeutic agent. [0015] 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. [0016] Provided
is a method for inhibiting ATP hydrolysis, the method
comprising contacting cells expressing Btk with a
compound of any one of Formulae I-IX in an amount
sufficient to detectably decrease the level of ATP
hydrolysis in vitro. [0017] Provided is a method for
determining the presence of Btk in a sample,
comprising contacting the sample with a compound of
any one of Formulae I-IXunder 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. [0018]
Provided is a method for inhibiting B-cell activity
comprising contacting cells expressing Btk with a
compound of any one of Formulae I-IX in an amount
sufficient to detectably decrease B-cell activity in
vitro. [0019] 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. [0020]
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 compound or "the" kinase or compound
is inclusive of one or more kinases or compounds. The
broken bond indicates the point of attachment. [0021]
As used herein, "alkyl" encompasses straight chain and
branched hydrocarbon chain having the indicated number
of carbon atoms. For example C1-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. 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.
[0022] As used herein, "modulation" refers to a change
in kinase activity as a direct or indirect response to
the presence of compounds described herein, 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 ofthe 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. [0023] Compounds of any one
of Formulae I-IX include, but are not limited to,
optical isomers of Formulae I-IX, 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
include Z- and E- forms (or cis- and trans- forms) of
compounds with carbon-carbon double bonds. Where
compounds exist in various tautomeric forms, chemical
entities of the present invention include all
tautomeric forms of the compound. Compounds also
include crystal forms including polymorphs and
clathrates. [0024] The present invention includes, but
is not limited to, compounds of Formulae I-IX and all
pharmaceutically acceptable forms thereof.
Pharmaceutically acceptable forms of the compounds
recited herein include pharmaceutically acceptable
salts, solvates, prodrugs, and mixtures thereof. In
certain embodiments, the compounds described herein
are in the form of pharmaceutically acceptable salts.
The compounds of this invention remain part of this
invention even when they are in the form of chemical
association with other chemical entities in the manner
of a chelate or a non-covalent complex. The terms
"compound" and "chemical entity" are used
interchangeably herein. [0025] "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-(CH )
-COOH where n is 0-4, and like salts. Similarly,
pharmaceutically acceptable cations include, but are
not limited tosodium, potassium, calcium, aluminum,
lithium, and ammonium. [0026] In addition, if the
compound 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.
[0027] As noted above, prodrugs also fall within the
scope of the present invetion, for example ester or
amide derivatives of the compounds of any one Formulae
I-IX. The term "prodrugs" includes any compounds that
become compounds of any one of Formulae I-IX 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
any one of Formulae I-IX. [0028] 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. [0029] The term "chelate" refers to the
chemical entity formed by the coordination of a
compound to a metal ion at two (or more) points. Such
a metal ion include Ca++ and Mg++. [0030] 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). [0031] 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)). [0032] 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. [0033] The term
"therapeutically effective amount" of a compound 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 effective amount 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
compound/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 compound/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 inflammatoryreactions, 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 compound/chemical entity described herein
sufficient to significantly decrease the activity of
B-cells. In another example, in some embodiments a
therapeutically effective amount is an amount of a
compound of any one of Formulae I-IX sufficient to
significantly decrease the number of B-cells. In
another example, in some embodiments a therapeutically
effective amount is an amount of a compound of any one
of Formulae I-IX sufficient to decrease the level of
anti- acetylcholine receptor antibody in a patient' s
blood with the disease myasthenia gravis. [0034] 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 a compound of any one of
Formulae I-IX, relative to the activity of Btk in the
absence of such compound. The decrease in activity may
be due to the direct interaction of the compound with
Btk, or due to the interaction of such compound with
one or more other factors that in turn affect Btk
activity. For example, the presence of the compound
may decrease Btk activity by directly binding to the
Btk, by causing (directly or indirectly) another
factor to decrease Btk activity, or by (directly or
indirectly) decreasing the amount of Btk present in
the cell or organism. [0035] 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, a compound of any one of
Formulae IIX has an IC50 value less than or equal to 1
micromolar. In some embodiments, a compound of any one
of Formulae I-IX has an IC50 value less than or equal
to less than 25 nanomolar. In some embodiments, a
compound of any one of Formulae I-IX 



has an IC50 value less than or equal to 5 nanomolar.
[0036] "Inhibition of B-cell activity" refers to a
decrease in B-cell activity as a direct or indirect
response to the presence of a compound of any one of
Formulae IIX, relative to the activity of B-cells in
the absence of such compound. The decrease in activity
may be due to the direct interaction of the compound
with Btk or with oneor more other factors that in turn
affect B-cell activity. [0037] 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, a compound of
any one of Formulae I-IX has an IC50 value less than
or equal to 10 micromolar. In some embodiments, a
compound of any one of Formulae I-IX has an IC50 value
less than or equal to less than 0.5 micromolar. In
some embodiments, a compound of any one of Formulae
I-IX has an IC50 value less than or equal to 100
nanomolar. [0038] "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. [0039] 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 IgG or IgA.
[0040] 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.[0041] "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 a compound of any
one of Formulae I-IX as compared to a matched sample
not contacted with such compound. [0042] 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, a compound of any one of Formulae
I-IX has an IC50 value less than or equal to 10
micromolar. In some embodiments, a compound of any one
of Formulae I-IX has an IC50 value less than or equal
to less than 500 nanomolar. In some embodiments, a
compound of any one of Formulae I-IX has an IC50 value
less than or equal to 50 nanomolar. [0043] 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.
[0044] "Asthma" refers to a disorder of the
respiratory system characterized by 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. [0045] 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. [0046] 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). [0047] "Treatment
or treating" means any treatment of a disease in a
patient,including: a) inhibiting the disease; b)
slowing or arresting the development of clinical
symptoms; and/or c) relieving the disease, that is,
causing the regression of clinical symptoms. [0048]
"Prevent or preventing" a disease means causing the
clinical symptoms of the disease not to develop.
[0049] "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. [0050] Provided is a
compound of Formula I : (Formula I) and
pharmaceutically acceptable salts, solvates, and
mixtures thereof, wherein X is chosen from N and CR ;
Y is chosen from N and CR3 ; Z is chosen from N and
CR3; provided that only one of X, Y and Z is N at a
time; W is chosen from N and CH; V is chosen from CH
and N; provided that one of W and V must be N andW and
V are not both N; R1 is chosen from:R2 is chosen from
H, CH3, F, Cl, CN, OCH3, OH and CF3; R is chosen from
H and F; R3 is chosen from H, CH3, CF3, F, Cl, CN and
OCH3; R3' is chosen from H, CH3, F, Cl, CN and OCH3;
R4 ism is chosen from 0 and 1; n is chosen from 0 and
1; R5 is chosen from H, C1-C alkyl, and C -C
cycloalkyl, wherein said alkyl is optionally
substituted with one or more substituents chosen from
OH, F, and OCH3; R6 is chosen from H and C1-C6 alkyl;
or R5 and R6 are optionally taken together with the
nitrogen atom to which they are attached to form a 4-
to 6-membered cyclic ring having 0-1 additional N, S
or O, wherein the optional additional ring nitrogen is
optionally substituted with C1-C3 alkyl and said
cyclic ring is optionally substituted with OH; R7 is
chosen from H, C1-C6 alkyl, and C3-C6 cycloalkyl,
wherein said alkyl is optionally substituted with one
or more substituents chosen from OH and 0(C 1-C4
alkyl); or R6 and R7 are optionally taken together
with the - N(R5)C(R9)(CH2)nC(=O)N(R8)- group through
the respective nitrogen atoms to which they are
directly attached to form a 6-membered cyclic ring; R8
is chosen from H and C1-C6 alkyl, wherein said alkyl
is optionally substituted with one or more
substituents chosen from OH, F, and OCH3; or R7 and R8
are optionally taken together with the nitrogen atom
to which they are attached to form a 4- to 6-membered
cyclic ring having O- 1 additional N, S or O, wherein
the optional additional ring nitrogen is optionally
substituted with C1-C3 alkyl and said cyclic ring is
optionally substituted with OH; R9 is chosen from H
and CH3; R10 is chosen from OH, H and C1-C3 alkyl
optionally substituted with N(R9)2; R1 1 is chosen
from H, CH3 and CF3; and R12 is C1-C3 alkyl. [0051] In
certain embodiments, R1 1 is CH3. In certain
embodiments, R11 is H. [0052] In certain embodiments,
R12 is C1-C2 alkyl.[0053] In certain embodiments, W is
N and V is CH (Formula I-a, wherein R1, R2' , R4, R10
, X, Y and Z are as defined in Formula I). (Formula
I-a) [0054] In certain embodiments, W is CH and V is N
(Formula I-b, wherein R1, R2' , R4, R10 , X, Y and Z
are as defined in Formula I). (Formula I-b) [0055] In
certain embodiments, X is CR . [0056] In certain
embodiments, the compounds of the present invention
are of Formula II wherein R1, R2, R2 , R4, R10 , Y and
Z are as defined in Formula I . (Formula II) [0057] In
certain embodiments, X is N.[0058] In certain
embodiments, the compounds of the present invention
are of Formula in wherein R1, R2' , R3, R3' , R4, and
R10 are as defined in Formula I . (Formula JR) [0059]
In certain embodiments, Y is CR3 . [0060] In certain
embodiments, the compounds of the present invention
are of 



Formula IV wherein R1, R2 , R3 , R4, R10 , X and Z are
as defined in Formula I . (Formula IV) [0061] In
certain embodiments, Y is N. [0062] In certain
embodiments, the compounds of the present invention
are of Formula V wherein R1, R2, R2 , R3, R4, and R10
are as defined in Formula I . (Formula V)[0063] In
certain embodiments, Z is CR3. [0064] In certain
embodiments, the compounds of the present invention
are of Formula VI wherein R1, R2' , R3, R4, R10 , X
and Y are as defined in Formula I . (Formula VI)
[0065] In certain embodiments, Z is N. [0066] In
certain embodiments, the compounds of the present
invention are of Formula VII wherein R , R , R , R , R
, R , and Z are as defined in Formula I . (Formula
VII) [0067] In certain embodiments, the compounds of
the present invention are of Formula VIII wherein R1,
R2, R2' , R3, R3' , R4, and R10 are as defined in
Formula I . (Formula VIII)[0068] In certain
embodiments, R2' is H. [0069] In certain embodiments,
R2z' is F. [0070] In certain embodiments, the
compounds of the present invention are of Formula IX,
wherein: (Formula IX) R1 is chosen from: R is chosen
from H, CH3, F, and Cl; R3 is chosen from H, CH3, F,
and Cl; R3 is chosen from H, CH3, F and Cl; R4 is m is
chosen from 0 and 1; n is chosen from 0 and 1; R5 is
chosen from H and C1-C alkyl;R6 is chosen from H and
C1-C alkyl; or R5 and R6 are optionally taken together
with the nitrogen atom to which they are attached to
form a 6-membered cyclic ring having 0-1 additional N,
S or O, wherein the optional additional ring nitrogen
is optionally substituted with C1-C alkyl; R7 is
chosen from H and C1-C alkyl wherein said alkyl is
optionally substituted with one or more substituents
chosen from OH and 0(C 1-C4 alkyl); or R6 and R7 are
optionally taken together with the -N(R
5)C(R9)(CH2)nC(=O)N(R8)- group through the respective
nitrogen atoms to which they are directly attached to
form a 6-membered cyclic ring; R8 is chosen from H and
C1-C6 alkyl; or R7 and R8 are optionally taken
together with the nitrogen atom to which they are
attached to form a 4- to 6-membered cyclic ring having
0-1 additional N, S or O, wherein the optional
additional ring nitrogen is optionally substituted
with C1-C3 alkyl; R9 is chosen from H and CH3; and R10
is chosen from H and C1-C3 alkyl. [0071] In certain
embodiments, m is 0. In certain embodiments, n is 0.
[0072] In certain embodiments, R1 is chosen from:
[0073] In certain embodiments, R1 is chosen from:
[0074] In certain embodiments, R is chosen from CH3,
F, Cl, and H. [0075] In certain embodiments, R is
chosen from CH3, F, Cl and CN. In certain embodiments,
R2 is chosen from CH3, F, and Cl. In certain
embodiments, R2 is CH3. [0076] In certain embodiments,
R is chosen from H, CH3, F and Cl. Incertain
embodiments, R3 is H. In certain embodiments, R3 is
chosen from F and Cl. In certain embodiments, R3 is
chosen from CH3 and OCH3. [0077] In certain
embodiments, R3 is chosen from H, CH3, F and Cl. In
certain embodiments, R3 is chosen from H, CH3, F, Cl,
and CN. In certain embodiments, R3 is H. In certain
embodiments, R3 is chosen from CH3 and F. In certain
embodiments, R3 is chosen from Cl and CN. [0078] In
certain embodiments, R5 is chosen from H and C1-C3
alkyl optionally substituted with OH. In certain
embodiments, R is chosen from H and C1- Ce alkyl. In
certain embodiments, R is chosen from H and C1-C3
alkyl. In certain embodiments, R is chosen from H,
methyl, ethyl and -(CH2)2q H. In certain embodiments,
R5 is chosen from H, methyl, and ethyl. [0079] In
certain embodiments, R6 is chosen from H and C1-C3
alkyl. In certain embodiments, R6 is chosen from H,
methyl, ethyl, n-propyl and i-propyl. In certain
embodiments, R6 is chosen from H, methyl and ethyl.
[0080] In certain embodiments, R5 and R6 are taken
together with the nitrogen atom to which they are
attached to form a 4- or 6-membered cyclic ring having
0-1 additional N, S or O, wherein the optional
additional ring nitrogen is optionally substituted
with C1-C3 alkyl. In certain embodiments, R5 and R6
are taken together with the nitrogen atom to which
they are attached to form a 6-membered cyclic ring
having 0-1 additional N, S or O, wherein the optional
additional ring nitrogen is optionally substituted
with C1-C3 alkyl. In certain embodiments, R5 and R6
are taken together with the nitrogen atom to which
they are attached to form azetidinyl,
Nmethylpiperazinyl, N-ethylpiperazinyl or morpholinyl.
In certain embodiments, R and R6 are taken together
with the nitrogen atom to which they are attached to
form N-methylpiperazinyl or N-ethylpiperazinyl. [0081]
In certain embodiments, R7 is chosen from H, methyl,
ethyl, - (CH2)2OH, and -(CH2)2OCH3. In certain
embodiments, R7 is chosen from H, methyl, -(CH2)2OH,
and -(CH2)2OCH3. In certain embodiments, R6 and R7 are
taken together with -N(R 5)C(R9)(CH2)nC(=O)N(R8)-
group through the respective nitrogen atoms to which
they are directly attached to form a 6-membered cyclic
ring (e.g.,[0082] In certain embodiments, R8 is chosen
from H and C1-C alkyl. In certain embodiments, R8 is
chosen from H, methyl and ethyl. In certain
embodiments, R7 and R8 are taken together with the
nitrogen atom to which they are attached to form a 4-
to 6-membered cyclic ring having 0- 1 additional N, S
or O, wherein the optional additional ring nitrogen is
optionally substituted with C1-C3 alkyl. In certain
embodiments, R7 and R8 are taken together with the
nitrogen atom to which they are attached to form a 4-
or 6-membered cyclic ring having 0-1 additional N or
O, wherein the optional additional ring nitrogen is
optionally substituted with methyl or ethyl and said
cyclic ring is optionally substituted with OH. In
certain embodiments, R7 and R8 are taken together with
the nitrogen atom to which they are attached to form
N-methylpiperazinyl, N-ethylpiperazinyl, morpholinyl,
or azetidinyl optionally substituted with OH. In
certain embodiments, R7 and R8 are taken together with
the nitrogen atom to which they are attached to form
morpholinyl or azetidinyl. [0083] In certain
embodiments, R9 is H. In certain embodiments, R9 is
methyl. [0084] In certain embodiments, R10 is chosen
from H and CH3. In certain embodiments, R10 is H. In
certain embodiments, R10 is -(CH2)3N(CH3)2. In certain
embodiments, R10 is OH. [0085] In R5- R8 and R10 ,
where optionally substituted alkyl or a cyclic ring is
substituted, in certain embodiments there are 1-3
substituents and these can replace any H atom. In R5-
R8 and R10 , in certain embodiments cyclic rings are
saturated. [0086] In certain embodiments, R1 contains
a thiophene ring fused to a 5, 6, 7 or 8 membered ring
as shown herein. In certain embodiments, R1 contains a
phenylene or benzo ring as shown herein. In certain
embodiments, R5, R6, R7 and/or R8 form a cyclic ring
and in certain embodiments, R5, R6, R7 and/or R8 are
non-cyclic, as shown herein. [0087] In certain
embodiments, the compound of Formula I is chosen
fromN-(3-(6-(4-(
1,4-Dimethyl-3-oxopiperazin-2-yl)phenyl
amino)-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-2-fluorophenyl)-4,5,6J-tetrahydro
benzo[b]thiophene-2- carboxamide;
N-(3-(6-(4-(l-(Ethyl(isopropyl)
amino)-2-((2-methoxyethyl)(methyl)amino)-2-
oxoethyl)phenylamino)-4-methyl-5-oxo-4,5-dihydropyrazi
n-2-yl)-2-
methylphenyl)-4,5,6,7-tetrahydrobenzo[b]thiophene-2-ca
rboxamide;
N-(3-(6-(4-(l,2-Bis(4-ethylpiperazin-l-yl)-2-oxoethyl)
phenylamino)-4-methyl-5-oxo-
4,5-dihydropyrazin-2-yl)-2-methylphenyl)-4,5,6,7-tetra
hydrobenzo[b] thiophene-2-carboxamide;
N-(3-(6-(4-(l,2-Bis(4-ethyl
piperazin-l-yl)-2-oxoethyl)phenylamino)-4-methyl-5-
oxo-4,5-dihydropyrazin-2-yl)-2-methylphenyl)-5,6,7,8-t
etrahydro-4Hcyclohepta[ b] thiophene-2-carboxamide;
N-(3-(6-(4-(l-Ethyl-4-methyl-3-oxopiperazin-2-yl)pheny
lamino)-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-2-methylphenyl)-4,5,6,7-tetra
hydrobenzo[b]thiophene- 2-carboxamide;
4-tert-Butyl-N-(3-(6-(4-(l-ethyl-4-methyl-3-oxopiperaz
in-2-yl)phenylamino)-4- methyl-5-oxo-4,5-dihydro
pyrazin-2-yl)-2-methylphenyl)benzamide;
(S)-N-(3-(6-(4-(3-(Dimethyl
amino)-2-(isopropyl(methyl)amino)-3-oxopropyl)
phenylamino)-4-methyl-5-oxo-4,5-dihydropyrazin-2-yl)-2
-methylphenyl)-
4,5,6,7-tetrahydrobenzo[b]thiophene-2-carboxamide;
N-(3-(6-(4-(3-(Dimethylamino)-l-(isopropyl(methyl)amin
o)-3-oxopropyl)phenyl
amino)-4-methyl-5-oxo-4,5-dihydropyrazin-2-yl)-2-methy
l phenyl)-4,5,6,7- tetrahydro
benzo[b]thiophene-2-carboxamide;
N-(3-(6-(4-(l-Amino-2-morpholino-2-oxoethyl)phenylamin
o)-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-2-methylphenyl)-4-tert-butylbenza
mide;
N-(3-(6-(4-(l,4-Dimethyl-3-oxopiperazin-2-yl)phenyl
amino)-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-2-methylphenyl)-4,5,6,7-tetra
hydrobenzo[b]thiophene- 2-carboxamide; 



4-tert-Butyl-N-(3-(6-(4-(l,4-dimethyl-3-oxopiperazin-2
-yl)phenylamino)-4-methyl-5-
oxo-4,5-dihydropyrazin-2-yl)-2-methylphenyl)benzamide;
N-(3-(6-(4-(2-Amino-
l-(isopropyl(methyl)amino)-2-oxoethyl)phenylamino)-4-
methyl-5-oxo-4,5-dihydro
pyrazin-2-yl)-2-methylphenyl)-4,5,6,7- tetrahydrobenzo
[b]thiophene-2-carboxamide;
N-(2-Methyl-3-(4-methyl-6-(4-(l-methyl-3-oxopiperazin-
2-yl)phenylamino)-5-oxo-
4,5-dihydropyrazin-2-yl)phenyl)-4,5,6,7-tetrahydrobenz
o[b]thiophene-2- carboxamide;
N-(3-(6-(4-(2-(Dimethylamino)-l-(isopropyl(methyl)amin
o)-2-oxoethyl)phenyl amino)-4-methyl-5-oxo-4,5-dihydro
pyrazin-2-yl)-2-methyphenyl)-4,5,6,7-
tetrahydrobenzo[b]thiophene-2-carboxamide;
4-tert-Butyl-N-(3-(6-(4-(2-(dimethylamino)-l-(isopropy
l(methyl)amino)-2-
oxoethyl)phenylamino)-4-methyl-5-oxo-4,5-dihydropyrazi
n-2-yl)-2- methylphenyl)benzamide;
N-(3-(6-(4-(l,4-Dimethyl-3-oxopiperazin-2-yl)phenyl
amino)-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-2,5-difluorophenyl)-4,5,6,7-tetra
hydrobenzo[b] thiophene-2-carboxamide;
(S)-4-tert-Butyl-N-(3-(6-(4-(l,4-dimethyl-3-oxopiperaz
in-2-yl)phenylamino)-4-
methyl-5-oxo-4,5-dihydropyrazin-2-yl)-2-methylphenyl)b
enzamide;
(R)-4-tert-Butyl-N-(3-(6-(4-(l,4-dimethyl-3-oxopiperaz
in-2-yl)phenylamino)-4-
methyl-5-oxo-4,5-dihydropyrazin-2-yl)-2-methylphenyl)b
enzamide;
N-(3-(6-(4-(l,4-Dimethyl-3-oxopiperazin-2-yl)phenylami
no)-5-oxo-4,5-dihydro
pyrazin-2-yl)-2-methylphenyl)-4-(ethyl(methyl)amino)be
nzamide;
(R)-N-(3-(6-(4-(2-(Dimethylamino)-l-(isopropyl(methyl)
amino)-2-oxoethyl)phenyl
amino)-4-methyl-5-oxo-4,5-dihydropyrazin-2-yl)-2-methy
lphenyl)-4,5,6,7-
tetrahydrobenzo[b]thiophene-2-carboxamide;
N-(3-(6-(4-( 1,4-Dimethyl-3-oxopiperazin-2-yl)phenyl
amino)-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-2-methylphenyl)-4-(l-ethylcyclopr
opyl)benzamide; 4-tert-Butyl-N- (3- (6- (4-
(1-(4-ethylpiperazin- 1-yl)-2-morpholino-2-oxoethyl)
phenylamino)-4-methyl-5-oxo-4,5-dihydropyrazin-2-yl)-2
-methylphenyl) benzamide;
N-(3-(6-(4-(l-(4-Ethylpiperazin-l-yl)-2-morpholino-2-o
xoethyl)phenylamino)-4- methyl-5-oxo-4,5-dihydro
pyrazin-2-yl)-2-methylphenyl)-4,5,6,7-
tetrahydrobenzo[b] thiophene-2-carboxamide;
N-(3-(6-(4-(l-(4-ethylpiperazin-l-yl)-2-morpholino-2-o
xoethyl)phenylamino)-4-
methyl-5-oxo-4,5-dihydropyrazin-2-yl)-2-methyl
phenyl)-5,6,7,8-tetrahydro-
4H-cyclohepta[b]thiophene-2-carboxamide;
N-(3-(6-(4-(l,2-Bis(4-ethyl
piperazin-l-yl)-2-oxoethyl) phenylamino)-4-methyl-5-
oxo-4,5-dihydropyrazin-2-yl)-2-methylphenyl)-4-tert-bu
tylbenzamide;
4-tert-Butyl-N-(3-(6-(4-(2-(dimethylamino)-l-(4-ethylp
iperazin-l-yl)-2-oxoethyl)
phenylamino)-4-methyl-5-oxo-4,5-dihydropyrazin-2-yl)-2
-methylphenyl) benzamide;
N-(3-(6-(4-(2-(Dimethylamino)-l-(4-ethylpiperazin-l-yl
)-2-oxoethyl)phenylamino)-
4-methyl-5-oxo-4,5-dihydropyrazin-2-yl)-2-methylphenyl
)-4,5,6,7- tetrahydrobenzo[b]thiophene-2-carboxamide;
N-(3-(6-(4-(2-(Dimethylamino)-l-(4-ethylpiperazin-l-yl
)-2-oxoethyl)phenylamino)- 4-methyl-5-oxo-4,5-dihydro
pyrazin-2-yl)-2-methylphenyl)-5,6,7,8-
tetrahydro-4H-cyclohepta[b]thiophene-2-carboxamide;
4-tert-Butyl-N-(3-(6-(4-(l-(4-ethylpiperazin-l-yl)-2-(
(2-methoxyethyl)(methyl)
amino)-2-oxoethyl)phenylamino)-4-methyl-5-oxo-4,5-dihy
dropyrazin-2-yl)-2- methylphenyl)benzamide;
N-(3-(6-(4-(l-(4-Ethylpiperazin-l-yl)-2-((2-methoxyeth
yl)(methyl)amino)-2-
oxoethyl)phenylamino)-4-methyl-5-oxo-4,5-dihydropyrazi
n-2-yl)-2-methyl
phenyl)-4,5,6,7-tetrahydrobenzo[b]thiophene-2-carboxam
ide;
N-(3-(6-(4-(l-(4-Ethylpiperazin-l-yl)-2-((2-methoxyeth
yl)(methyl)amino)-2-
oxoethyl)phenylamino)-4-methyl-5-oxo-4,5-dihydro
pyrazin-2-yl)-2- methylphenyl)
-5,6,7,8-tetrahydro-4H-cyclohepta[b]thiophene-2-carbox
amide;
N-(3-(6-(4-(l-Isopropyl-4-methyl-3-oxopiperazin-2-yl)p
henylamino)-4-methyl-5-
oxo-4,5-dihydropyrazin-2-yl)-2-methylphenyl)-4,5,6,7-
tetrahydrobenzo[b]thiophene-2-carboxamide;
N-(3-(6-(4-(l,4-Dimethyl-3-oxopiperazin-2-yl)phenylami
no)-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-2-methylphenyl)-5,6,7,8-tetrahydr
o-4H-cyclohepta[b] thiophene-2-carboxamide;
N-(3-(6-(4-( 1,4-Dimethyl-3-oxopiperazin-2-yl)phenyl
amino)-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-5-fluoro-2-methylphenyl)-4,5,6,7-
tetrahydrobenzo[b] thiophene-2-carboxamide;
N-(2-Chloro-3-(6-(4-(l,4-dimethyl-3-oxopiperazin-2-yl)
phenylamino)-4-methyl-5-
oxo-4,5-dihydropyrazin-2-yl)phenyl)-4,5,6,7-tetrahydro
benzo[b]thiophene-2- carboxamide; N-(3-(6-(4-(
1,4-Dimethyl-3-oxopiperazin-2-yl)phenyl
amino)-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-2-methylphenyl)-4-(ethyl(methyl)a
mino)benzamide;
N-(3-(6-(4-(l-(Ethyl(isopropyl)amino)-2-morpholino-2-o
xoethyl)phenylamino)-4- methyl-5-oxo-4,5-dihydro
pyrazin-2-yl)-2-methylphenyl)-4,5,6,7-
tetrahydrobenzo[b] thiophene-2-carboxamide;
N-(3-(6-(4-(l-(Ethyl(isopropyl)amino)-2-(4-ethylpipera
zin-l-yl)-2-
oxoethyl)phenylamino)-4-methyl-5-oxo-4,5-dihydropyrazi
n-2-yl)-2-methyl
phenyl)-4,5,6,7-tetrahydrobenzo[b]thiophene-2-carboxam
ide;
N-(3-(6-(4-(2-(Dimethylamino)-l-(ethyl(isopropyl)amino
)-2-oxoethyl)phenyl mino)-
4-methyl-5-oxo-4,5-dihydropyrazin-2-yl)-2-methylphenyl
)-4,5,6,7- tetrahydrobenzo[b]thiophene-2-carboxamide;
N-{3-[6-({4-[2-(Azetidin-l-yl)-l-(morpholin-4-yl)-2-ox
o ethyl]phenyl}amino)-4- methyl-5-oxo-4,5-dihydro
pyrazin-2-yl]-2-methylphenyl}-4,5,6,7-tetrahydrol-
benzothiophene-2-carboxamide;
N-{2-Methyl-3-[4-methyl-6-({4-[(methylcarbamoyl)(morph
olin-4-yl)methyl]phenyl}
amino)-5-oxo-4,5-dihydropyrazin-2-yl]phenyl}-4,5,6,7-t
etrahydro-lbenzothiophene- 2-carboxamide;
N-{3-[6-({4-[2-(Azetidin-l-yl)-l-[ethyl(propan-2-yl)am
ino]-2-oxoethyl]phenyl}
amino)-4-methyl-5-oxo-4,5-dihydro
pyrazin-2-yl]-2-methylphenyl}-4,5,6,7- tetrahydro-
1-benzothiophene-2-carboxamide; N-{3-[6-({4-[(Dimethyl
carbamoyl)[ethyl(propan-2-yl)amino]methyl]phenyl}amino
)-
4-methyl-5-oxo-4,5-dihydropyrazin-2-yl]-2-methylphenyl
}-4H,5H,6H,7H,
8H-cyclohepta[b]thiophene-2-carboxamide; N-{3-[6-(
{4-[1-(azetidin- 1-yl)-2- (4-ethylpiperazin-
1-yl)-2-oxoethyl]phenyl }amino)-
4-methyl-5-oxo-4,5-dihydro pyrazin-2-yl]-2-methyl
phenyl }-4H,5H,6H,7H,
8H-cyclohepta[b]thiophene-2-carboxamide;
N-[3-(6-{[4-(l,4-Dimethyl-3-oxopiperazin-2-yl)phenyl]
amino }-5-oxo-4,5-dihydro
pyrazin-2-yl)-2-methylphenyl]-4,5,6,7-tetrahydro-l-ben
zothiophene-2- carboxamide;N-{3-[6-( {4-[Azetidin-
1-yl(dimethylcarbamoyl)methyl]phenyl
}amino)-4-methyl-5-
oxo-4,5-dihydropyrazin-2-yl]-2-methylphenyl}-4H,5H,6H,
7H,8Hcyclohepta[ b]thiophene-2-carboxamide;
N-[2-Methyl-3-(4-methyl-5-oxo-6- {[4-(
1,2,4-trimethyl-3-oxopiperazin-2-yl)phenyl] amino
}-4,5-dihydropyrazin-2-yl)phenyl] -4,5,6,7-tetrahydro-
1- benzothiophene-2-carboxamide;
N-[5-Chloro-3-(6-{[4-(l,4-dimethyl-3-oxopiperazin-2-yl
)phenyl]amino}-4-methyl-5-
oxo-4,5-dihydropyrazin-2-yl)-2-fluorophenyl]-4,5,6,7-t
etrahydro-lbenzothiophene- 2-carboxamide; N-{3-[6-(
{4-[Azetidin- 1-yl(dimethylcarbamoyl)methyl]phenyl
}amino)-4-methyl-5- oxo-4,5-dihydropyrazin-2-yl]
-2-methylphenyl }-4-tert-butylbenzamide; N-{3-[6-(
{4-[Azetidin- 1-yl(dimethylcarbamoyl)methyl]phenyl
}amino)-4-methyl-5- oxo-4,5-dihydropyrazin-2-yl]
-2-methylphenyl }-4,5,6,7-tetrahydro- 1-
benzothiophene-2-carboxamide;
N-(3-{6-[(4-{Azetidin-l-yl[(2-hydroxyethyl)(methyl)car
bamoyl]methyl}phenyl)
amino]-4-methyl-5-oxo-4,5-dihydropyrazin-2-yl}-2-methy
lphenyl)-4,5,6,7- tetrahydro-
1-benzothiophene-2-carboxamide;
N-{2-Methyl-3-[4-methyl-6-({4-[4-methyl-3-oxo-l-(propa
n-2-yl)piperazin-2-
yl]phenyl}amino)-5-oxo-4,5-dihydropyrazin-2-yl]phenyl}
-4H,5H,6H,7H,8Hcyclohepta[ b]thiophene-2-carboxamide;
N-{3-[6-({4-[(4-Ethyl piperazin-l-yl)[(2-hydroxy
ethyl)(methyl)carbamoyl]methyl] phenyl
}amino)-4-methyl-5-oxo-4,5-dihydropyrazin-2-yl]
-2-methylphenyl }- 4H,5H,6H, 7H,8H-cyclohepta[b]
thiophene-2-carboxamide; N-{3-[6-( {4-[(Diethyl
carbamoyl)(4-ethylpiperazin- 1-yl)methyl]phenyl
}amino)-4- methyl-5-oxo-4,5-dihydro
pyrazin-2-yl]-2-methyl
phenyl}-4H,5H,6H,7H,8Hcyclohepta[
b]thiophene-2-carboxamide;
4-tert-Butyl-N-(3-{6-[(4-{[ethyl(methyl)carbamoyl](4-e
thylpiperazin-l-yl)methyl} phenyl)amino]
-4-methyl-5-oxo-4,5-dihydropyrazin-2-yl
}-2-methylphenyl) benzamide;
4-tert-Butyl-N-{3-[6-({4-[(diethylcarbamoyl)(4-ethylpi
perazin-l-yl)methyl] phenyl}
amino)-4-methyl-5-oxo-4,5-dihydropyrazin-2-yl]-2-methy
lphenyl}benzamide;
N-[3-(6-{[4-(l,4-Dimethyl-3-oxopiperazin-2-yl)phenyl]
amino }-5-oxo-4,5-
dihydropyrazin-2-yl)-2-methylphenyl]-N-methyl-4,5,6,7-
tetrahydro-lbenzothiophene- 2-carboxamide;
4-tert-Butyl-N-(2-methyl-3- {4-methyl-6-[(4-
{1-[methyl (propan-2-yl)amino] -2-
(morpholin-4-yl)-2-oxoethyl}
phenyl)amino]-5-oxo-4,5-dihydropyrazin-2- yl
}phenyl)benzamide;
N-{3-[6-({4-[2-(Azetidin-l-yl)-l-[methyl(propan-2-yl)a
mino]-2-
oxoethyl]phenyl}amino)-4-methyl-5-oxo-4,5-dihydropyraz
in-2-yl]-2- 



methylphenyl }-4-tert-butylbenzamide; N-{3-[6-( {4-[
1-(Azetidin-
1-yl)-2-(morpholin-4-yl)-2-oxoethyl]phenyl }amino)-4-
methyl-5-oxo-4,5-dihydropyrazin-2-yl] -2-methylphenyl
}-4,5,6,7-tetrahydro- 1- benzothiophene-2-carboxamide;
N-(3-{6-[(4-{ Azetidin-
l-yl[(2-hydroxyethyl)(methyl)carbamoyl]methyl}phenyl)
amino]
-4-methyl-5-oxo-4,5-dihydropyrazin-2-yl}-2-methylpheny
l)- 4H,5H,6H,7H,
8H-cyclohepta[b]thiophene-2-carboxamide;
4-tert-Butyl-N-(2-methyl-3-{4-methyl-6-[(4-{ l-[methyl
(propan-2-yl)amino]-2-(4-
methylpiperazin-l-yl)-2-oxoethyl}phenyl)amino]-5-oxo-4
,5-dihydropyrazin- 2-yl }phenyl)benzamide ;
N-(3-(6-(4-( 1,4-Dimethyl-3-oxopiperazin-2-yl)phenyl
amino)-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-2-methylphenyl)-4-(l-methylcyclop
ropyl)benzamide;
N-(3-(6-(4-(l-Ethyl-4-methyl-3-oxopiperazin-2-yl)pheny
l amino)-4-methyl-5-oxo-
4,5-dihydropyrazin-2-yl)-2-methylphenyl)-5,6,7,8-tetra
hydro-4Hcyclohepta[ b]thiophene-2-carboxamide;
4-tert-Butyl-N-(3-(6-(4-(l-isopropyl-4-methyl-3-oxopip
erazin-2-yl)phenylamino)-4-
methyl-5-oxo-4,5-dihydropyrazin-2-yl)-2-methylphenyl)b
enzamide;
iV-(3-(6-(4-(l,4-Dimethyl-3-oxopiperazin-2-yl)phenylam
ino)-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-2-methylphenyl)-4,5,6,7-tetrahydr
obenzo[ ]thiophene-2- carboxamide;
(S)-N-(3-(6-(4-(l,4-Dimethyl-3-oxopiperazin-2-yl)pheny
lamino)-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-2-methylphenyl)-4,5,6,7-tetrahydr
obenzo[b]thiophene-2- carboxamide;
(R)-N-(3-(6-(4-(l,4-Dimethyl-3-oxopiperazin-2-yl)pheny
lamino)-4-methyl-5-oxo-
4,5-dihydropyrazin-2-yl)-2-methylphenyl)-4,5,6,7-tetra
hydrobenzo[b] thiophene-2-carboxamide; and ( r)-(+)-
-(3-(6-(4-(2-(Dimethylamino)-l-(isopropyl(methyl)amino
)-2-
oxoethyl)phenylamino)-4-methyl-5-oxo-4,5-dihydropyrazi
n-2-yl)-2- methylphenyl)-4,5,6,7-tetrahydrobenzo[
]thiophene-2-carboxamide;
N-[3-(6-{[4-(l,4-dimethyl-3-oxopiperazin-2-yl)phenyl]a
mino}-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-2-methylphenyl]-N-methyl-4,5,6,7-
tetrahydro-lbenzothiophene- 2-carboxamide;
N-(3-{6-[(4-{
l-[ethyl(methyl)amino]-2-(4-ethylpiperazin-l-yl)-2-
oxoethyl}phenyl)amino]-4-methyl-5-oxo-4,5-dihydropyraz
in-2-yl}-2-
methylphenyl)-4H,5H,6H,7H,8H-cyclohepta[b]thiophene-2-
carboxamide;
N-[3-(6-{[4-(l,4-dimethyl-3-oxopiperazin-2-yl)phenyl]a
mino}-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-2-methylphenyl]-6-[ethyl(methyl)a
mino]pyridine-3- carboxamide;
N-[3-(6-{[4-(l,4-dimethyl-3-oxopiperazin-2-yl)phenyl]a
mino}-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-2-fluoro-5-methylphenyl]-4,5,6,7-
tetrahydro-lbenzothiophene- 2-carboxamide;
N-{3-[6-({4-[2-(azetidin-l-yl)-l-[methyl(propan-2-yl)a
mino]-2-
oxoethyl]phenyl}amino)-4-methyl-5-oxo-4,5-dihydropyraz
in-2-yl]-2-
methylphenyl}-4H,5H,6H,7H,8H-cyclohepta[b]thiophene-2-
carboxamide;
N-[3-(6-{[4-(l,4-dimethyl-3-oxopiperazin-2-yl)phenyl]a
mino}-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)phenyl]-4,5,6,7-tetrahydro-l-benzo
thiophene-2- carboxamide;
N-[3-(6-{[4-(4-ethyl-l-methyl-3-oxopiperazin-2-yl)phen
yl]amino}-4-methyl-5-oxo-
4,5-dihydropyrazin-2-yl)-2-methylphenyl]-4,5,6,7-tetra
hydro-lbenzothiophene- 2-carboxamide;
N-[3-(6-{[4-(4-ethyl-l-methyl-3-oxopiperazin-2-yl)phen
yl]amino}-4-methyl-5-oxo-
4,5-dihydropyrazin-2-yl)-2-methylphenyl]-4H,5H,6H,7H,8
Hcyclohepta[ b]thiophene-2-carboxamide;
N-[3-(6-{[4-(l,4-dimethyl-3-oxopiperazin-2-yl)phenyl]a
mino}-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-2,5-dimethylphenyl]-4,5,6,7-tetra
hydro-lbenzothiophene- 2-carboxamide;
N-[5-chloro-3-(6-{[4-(l,4-dimethyl-3-oxopiperazin-2-yl
)phenyl]amino}-4-methyl-5-
oxo-4,5-dihydropyrazin-2-yl)-2-methylphenyl]-4,5,6,7-t
etrahydro-lbenzothiophene- 2-carboxamide; N-{3-[6-(
{4-[(dimethylcarbamoyl)(morpholin-4-yl)methyl]phenyl
}amino)-4-methyl- 5-oxo-4,5-dihydropyrazin-2-yl]
-2-methylphenyl }-4,5,6,7-tetrahydro- 1-
benzothiophene-2-carboxamide; N-{3-[6-(
{4-[(diethylcarbamoyl)(morpholin-4-yl)methyl]phenyl
}amino)-4-methyl-5- oxo-4,5-dihydropyrazin-2-yl]
-2-methylphenyl }-4,5,6,7-tetrahydro- 1-
benzothiophene-2-carboxamide; N-(3- {6-[(4-
{[ethyl(methyl)carbamoyl] (morpholin-4-yl)methyl
}phenyl)amino]-4-
methyl-5-oxo-4,5-dihydropyrazin-2-yl}-2-methylphenyl)-
4,5,6,7-tetrahydro-lbenzothiophene- 2-carboxamide;
N-(3-{6-[(4-{[(2-hydroxyethyl)(methyl)carbamoyl](morph
olin-4-
yl)methyl}phenyl)amino]-4-methyl-5-oxo-4,5-dihydropyra
zin-2-yl}-2-
methylphenyl)-4,5,6,7-tetrahydro-l-benzothiophene-2-ca
rboxamide;
N-{3-[6-({4-[2-(3-hydroxyazetidin-l-yl)-l-(morpholin-4
-yl)-2-
oxoethyl]phenyl}amino)-4-methyl-5-oxo-4,5-dihydropyraz
in-2-yl]-2-
methylphenyl}-4,5,6,7-tetrahydro-l-benzothiophene-2-ca
rboxamide;
N-{3-[6-({4-[(dimethylcarbamoyl)(morpholin-4-yl)methyl
]phenyl}amino)-4-methyl-
5-oxo-4,5-dihydropyrazin-2-yl] -2-methylphenyl
}-4H,5H,6H,7H,8Hcyclohepta[ b]thiophene-2-carboxamide;
N-{3-[6-({4-[(diethylcarbamoyl)(morpholin-4-yl)methyl]
phenyl}amino)-4-methyl-5-
oxo-4,5-dihydropyrazin-2-yl]-2-methylphenyl}-4H,5H,6H,
7H,8Hcyclohepta[ b]thiophene-2-carboxamide;
N-{3-[6-({4-[2-(azetidin-l-yl)-l-(morpholin-4-yl)-2-ox
oethyl]phenyl}amino)-4-
methyl-5-oxo-4,5-dihydropyrazin-2-yl] -2-methylphenyl
}-4H,5H,6H,7H,8Hcyclohepta[ b]thiophene-2-carboxamide;
N-{2-methyl-3-[4-methyl-6-({4-[(methylcarbamoyl)(morph
olin-4- yl)methyl]phenyl
}amino)-5-oxo-4,5-dihydropyrazin-2-yl]phenyl }-
4H,5H,6H,7H,8H-cyclohepta[b]thiophene-2-carboxamide;
N-(3- {6-[(4- {[ethyl(methyl)carbamoyl]
(morpholin-4-yl)methyl }phenyl)amino]-4-
methyl-5-oxo-4,5-dihydropyrazin-2-yl}-2-methylphenyl)-
4H,5H,6H,7H,8Hcyclohepta[ b]thiophene-2-carboxamide;
N-(3- {6-[(4- {[(2-hydroxyethyl)(methyl)carbamoyl]
(morpholin-4- yl)methyl
}phenyl)amino]-4-methyl-5-oxo-4,5-dihydropyrazin-2-yl
}-2-
methylphenyl)-4H,5H,6H,7H,8H-cyclohepta[b]thiophene-2-
carboxamide; N-{3-[6-( {4-[2-(3-hydroxyazetidin-
1-yl)- 1-(morpholin-4-yl)-2-
oxoethyl]phenyl}amino)-4-methyl-5-oxo-4,5-dihydropyraz
in-2-yl]-2-
methylphenyl}-4H,5H,6H,7H,8H-cyclohepta[b]thiophene-2-
carboxamide; 4-tert-butyl-N- [3-(6-
{[4-(1,4-dimethyl-3-oxopiperazin-2-yl)phenyl] amino
}-4-methyl-
5-oxo-4,5-dihydropyrazin-2-yl)-2-methylphenyl]-2-metho
xybenzamide;
N-[2-chloro-3-(6-{[4-(l,4-dimethyl-3-oxopiperazin-2-yl
)phenyl]amino}-4-methyl-5-
oxo-4,5-dihydropyrazin-2-yl)-5-methylphenyl]-4,5,6,7-t
etrahydro-lbenzothiophene- 2-carboxamide;
N-[3-(6-{[4-(l,4-dimethyl-3-oxopiperazin-2-yl)phenyl]a
mino}-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-2,6-dimethylphenyl]-4,5,6,7-tetra
hydro-lbenzothiophene- 2-carboxamide;
N-[3-(6-{[4-(l,4-dimethyl-3-oxopiperazin-2-yl)phenyl]a
mino}-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-5-methoxy-2-methylphenyl]-4,5,6,7
-tetrahydro-lbenzothiophene- 2-carboxamide;
N-[3-(6-{[4-(l,4-dimethyl-3-oxopiperazin-2-yl)phenyl]a
mino}-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-2,6-difluorophenyl]-4,5,6,7-tetra
hydro-lbenzothiophene- 2-carboxamide;
N-[5-(6-{[4-(l,4-dimethyl-3-oxopiperazin-2-yl)phenyl]a
mino}-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-2-fluorophenyl]-4,5,6,7-tetrahydr
o-l-benzothiophene-2- carboxamide;
N-[3-(6-{[4-(l,4-dimethyl-3-oxopiperazin-2-yl)phenyl]a
mino}-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-6-fluoro-2-methylphenyl]-4,5,6,7-
tetrahydro-lbenzothiophene- 2-carboxamide;
N-[2,6-dicmoro-3-(6-{[4-(l,4-dimethyl-3-oxopiperazin-2
-yl)phenyl]amino}-4-
methyl-5-oxo-4,5-dihydropyrazin-2-yl)phenyl]-4,5,6,7-t
etrahydro-lbenzothiophene- 2-carboxamide;
N-[6-chloro-3-(6-{[4-(l,4-dimethyl-3-oxopiperazin-2-yl
)phenyl]amino}-4-methyl-5-
oxo-4,5-dihydropyrazin-2-yl)-2-fluorophenyl]-4,5,6,7-t
etrahydro-lbenzothiophene- 2-carboxamide;
N-[2-chloro-5-(6-{[4-(l,4-dimethyl-3-oxopiperazin-2-yl
)phenyl]amino}-4-methyl-5-
oxo-4,5-dihydropyrazin-2-yl)phenyl]-4,5,6,7-tetrahydro
-l-benzothiophene-2- carboxamide;
N-[2-chloro-3-(6-{[4-(l,4-dimethyl-3-oxopiperazin-2-yl
)phenyl]amino}-4-methyl-5-
oxo-4,5-dihydropyrazin-2-yl)-6-fluorophenyl]-4,5,6,7-t
etrahydro-lbenzothiophene- 2-carboxamide;
N-[2-cyano-5-(6-{[4-(l,4-dimethyl-3-oxopiperazin-2-yl)
phenyl]amino}-4-methyl-5-
oxo-4,5-dihydropyrazin-2-yl)phenyl]-4,5,6,7-tetrahydro
-l-benzothiophene-2- carboxamide;
N-[4-(6-{[4-(l,4-dimethyl-3-oxopiperazin-2-yl)phenyl]a
mino}-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-6-fluoropyridin-2-yl]-4,5,6,7-tet
rahydro-lbenzothiophene- 2-carboxamide;
4-tert-butyl-N-{3-[6-({4-[(S)-(dimethylcarbamoyl)[meth
yl(propan-2-
yl)amino]methyl]phenyl}amino)-4-methyl-5-oxo-4,5-dihyd
ropyrazin-2-yl]-2- methylphenyl}benzamide; 



4-tert-butyl-N-{3-[6-({4-[(R)-(dimethylcarbamoyl)[meth
yl(propan-2-
yl)amino]methyl]phenyl}amino)-4-methyl-5-oxo-4,5-dihyd
ropyrazin-2-yl]-2- methylphenyl}benzamide;
4-tert-butyl-N- [3-(6-
{[4-(1,4-dimethyl-3-oxopiperazin-2-yl)phenyl]amino
}-4-methyl-
5-oxo-4,5-dihydropyrazin-2-yl)-2-methylphenyl]-N-[3-
(dimethylamino)propyl]benzamide;
N-[6-chloro-3-(6-{[4-(l,4-dimethyl-3-oxopiperazin-2-yl
)phenyl]amino}-4-methyl-5-
oxo-4,5-dihydropyrazin-2-yl)-2-methylphenyl]-4,5,6,7-t
etrahydro-lbenzothiophene- 2-carboxamide;
N-[5-(6-{[4-(l,4-dimethyl-3-oxopiperazin-2-yl)phenyl]a
mino}-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)pyridin-3-yl]-4,5,6,7-tetrahydro-l
-benzothiophene-2- carboxamide;
N-[6-(6-{[4-(l,4-dimethyl-3-oxopiperazin-2-yl)phenyl]a
mino}-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)pyridin-2-yl]-4,5,6,7-tetrahydro-l
-benzothiophene-2- carboxamide;
N-[2-chloro-3-(6-{[4-(l,4-dimethyl-3-oxopiperazin-2-yl
)phenyl]amino}-4-methyl-5-
oxo-4,5-dihydropyrazin-2-yl)-6-methylphenyl]-4,5,6,7-t
etrahydro-lbenzothiophene- 2-carboxamide;
N-[6-(6-{[4-(l,4-dimethyl-3-oxopiperazin-2-yl)phenyl]a
mino}-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-3-fluoropyridin-2-yl]-4,5,6,7-tet
rahydro-lbenzothiophene- 2-carboxamide;
N-[6-(6-{[4-(l,4-dimethyl-3-oxopiperazin-2-yl)phenyl]a
mino}-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-5-fluoropyridin-2-yl]-4,5,6,7-tet
rahydro-lbenzothiophene- 2-carboxamide;
N-[3-(6-{[4-(l,4-dimethyl-3-oxopiperazin-2-yl)phenyl]a
mino}-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-2-methylphenyl]-7-oxo-4,5,6,7-tet
rahydro-lbenzothiophene- 2-carboxamide;
N-[3-(6-{[4-(l,4-dimethyl-3-oxopiperazin-2-yl)phenyl]a
mino}-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-2-methylphenyl]-7-hydroxy-4,5,6,7
-tetrahydro-lbenzothiophene- 2-carboxamide;
4-tert-butyl-N- [3-(6-
{[4-(1,4-dimethyl-3-oxopiperazin-2-yl)phenyl]amino
}-4-methyl-
5-oxo-4,5-dihydropyrazin-2-yl)-2-methylphenyl]-2-methy
lbenzamide;
N-[3-(6-{[4-(l-ethyl-3-oxopiperazin-2-yl)phenyl]amino}
-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-6-fluoro-2-methylphenyl]-4,5,6,7-
tetrahydro-lbenzothiophene- 2-carboxamide;
N-[3-(6-{[4-(l-ethyl-3-oxopiperazin-2-yl)phenyl]amino}
-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-2,6-difluorophenyl]-4,5,6,7-tetra
hydro-lbenzothiophene- 2-carboxamide;
N-[3-(6-{[4-(l-ethyl-4-methyl-3-oxopiperazin-2-yl)phen
yl]amino}-4-methyl-5-oxo-
4,5-dihydropyrazin-2-yl)-2,6-difluorophenyl]-4,5,6,7-t
etrahydro-lbenzothiophene- 2-carboxamide;
N-[5-(6-{[4-(4-ethyl-l-methyl-3-oxopiperazin-2-yl)phen
yl]amino}-4-methyl-5-oxo-
4,5-dihydropyrazin-2-yl)-2-fluorophenyl]-4,5,6,7-tetra
hydro-lbenzothiophene- 2-carboxamide; 4-tert-butyl-N-
[6-(6-
{[4-(1,4-dimethyl-3-oxopiperazin-2-yl)phenyl]amino
}-4-methyl-
5-oxo-4,5-dihydropyrazin-2-yl)pyridin-2-yl]benzamide;
N-[5-(6-{[4-(l-ethyl-3-oxopiperazin-2-yl)phenyl]amino}
-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-2-fluorophenyl]-4,5,6,7-tetrahydr
o-l-benzothiophene-2- carboxamide;
N-[5-(6-{[4-(l,4-diethyl-3-oxopiperazin-2-yl)phenyl]am
ino}-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-2-fluorophenyl]-4,5,6,7-tetrahydr
o-l-benzothiophene-2- carboxamide;
N-[3-(6-{[4-(4-ethyl-l-methyl-3-oxopiperazin-2-yl)phen
yl]amino}-4-methyl-5-oxo-
4,5-dihydropyrazin-2-yl)-2,6-difluorophenyl]-4,5,6,7-t
etrahydro-lbenzothiophene- 2-carboxamide;
N-[5-(6-{[4-(l,4-dimethyl-3-oxopiperazin-2-yl)phenyl]a
mino}-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-2-fluorophenyl]-7,7-difluoro-4,5,
6,7-tetrahydro-lbenzothiophene- 2-carboxamide;
N-[5-(6-{[4-(l-ethyl-4-methyl-3-oxopiperazin-2-yl)phen
yl]amino}-4-methyl-5-oxo-
4,5-dihydropyrazin-2-yl)-2-fluorophenyl]-4,5,6,7-tetra
hydro-lbenzothiophene- 2-carboxamide;
N-[6-(6-{[4-(l-ethyl-3-oxopiperazin-2-yl)phenyl]amino}
-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-3-fluoropyridin-2-yl]-4,5,6,7-tet
rahydro-lbenzothiophene- 2-carboxamide;
N-[6-(6-{[4-(4-ethyl-l-methyl-3-oxopiperazin-2-yl)phen
yl]amino}-4-methyl-5-oxo-
4,5-dihydropyrazin-2-yl)-3-fluoropyridin-2-yl]-4,5,6,7
-tetrahydro-lbenzothiophene- 2-carboxamide;
N-[6-(6-{[4-(l-ethyl-4-methyl-3-oxopiperazin-2-yl)phen
yl]amino}-4-methyl-5-oxo-
4,5-dihydropyrazin-2-yl)-3-fluoropyridin-2-yl]-4,5,6,7
-tetrahydro-lbenzothiophene- 2-carboxamide;
N-[6-(6-{[4-(l,4-diethyl-3-oxopiperazin-2-yl)phenyl]am
ino}-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-3-fluoropyridin-2-yl]-4,5,6,7-tet
rahydro-lbenzothiophene- 2-carboxamide;
N-[3-(6-{[4-(l,4-diethyl-3-oxopiperazin-2-yl)phenyl]am
ino}-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-6-fluoro-2-methylphenyl]-4,5,6,7-
tetrahydro-lbenzothiophene- 2-carboxamide;
N-[3-(6-{[4-(4-ethyl-l-methyl-3-oxopiperazin-2-yl)phen
yl]amino}-4-methyl-5-oxo-
4,5-dihydropyrazin-2-yl)-6-fluoro-2-methylphenyl]-4,5,
6,7-tetrahydro-lbenzothiophene- 2-carboxamide;
N-{5-[6-({4-[(2R)-l,4-dimethyl-3-oxopiperazin-2-yl]phe
nyl}amino)-4-methyl-5-oxo- 4,5-dihydropyrazin-2-yl]
-2-fluorophenyl }-4,5,6,7-tetrahydro- 1-
benzothiophene-2-carboxamide;
N-[3-(6-{[4-(l,4-diethyl-3-oxopiperazin-2-yl)phenyl]am
ino}-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-2,6-difluorophenyl]-4,5,6,7-tetra
hydro-lbenzothiophene- 2-carboxamide;
N-{5-[6-({4-[(2S)-l,4-dimethyl-3-oxopiperazin-2-yl]phe
nyl}amino)-4-methyl-5-oxo- 4,5-dihydropyrazin-2-yl]
-2-fluorophenyl }-4,5,6,7-tetrahydro- 1-
benzothiophene-2-carboxamide;
N-{6-[6-({4-[(2S)-l,4-dimethyl-3-oxopiperazin-2-yl]phe
nyl}amino)-4-methyl-5-oxo- 4,5-dihydropyrazin-2-yl]
-3-fluoropyridin-2-yl }-4,5,6,7-tetrahydro- 1-
benzothiophene-2-carboxamide;
N-{6-[6-({4-[(2R)-l,4-dimethyl-3-oxopiperazin-2-yl]phe
nyl}amino)-4-methyl-5-oxo- 4,5-dihydropyrazin-2-yl]
-3-fluoropyridin-2-yl }-4,5,6,7-tetrahydro- 1-
benzothiophene-2-carboxamide;
N-[2-fluoro-5-(4-methyl-6-{[4-(4-methyl-3-oxopiperazin
-2-yl)phenyl]amino}-5-oxo-
4,5-dihydropyrazin-2-yl)phenyl]-4,5,6,7-tetrahydro-l-b
enzothiophene-2- carboxamide;
N-[3-(6-{[4-(l,4-dimethyl-3-oxopiperazin-2-yl)phenyl]a
mino}-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-2-fluoro-6-methylphenyl]-4,5,6,7-
tetrahydro-lbenzothiophene- 2-carboxamide;
N-[3-(6-{[4-(l-ethyl-4-methyl-3-oxopiperazin-2-yl)phen
yl]amino}-4-methyl-5-oxo-
4,5-dihydropyrazin-2-yl)-6-fluoro-2-methylphenyl]-4,5,
6,7-tetrahydro-lbenzothiophene- 2-carboxamide;
N-[5-(6-{[4-(2,4-dimethyl-3-oxopiperazin-2-yl)phenyl]a
mino}-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-2-fluorophenyl]-4,5,6,7-tetrahydr
o-l-benzothiophene-2- carboxamide; N-{5-[6-( {4-[2-
(azetidin- 1-yl)- 1-(dimethylamino)-2-oxoethyl]phenyl
}amino)-4- methyl-5-oxo-4,5-dihydropyrazin-2-yl]
-2-fluorophenyl }-4,5,6,7-tetrahydro- 1-
benzothiophene-2-carboxamide;
N-{2-fluoro-5-[6-({4-[l-(2-hydroxyethyl)-4-methyl-3-ox
opiperazin-2-
yl]phenyl}amino)-4-methyl-5-oxo-4,5-dihydropyrazin-2-y
l]phenyl}-4,5,6,7- tetrahydro-
1-benzothiophene-2-carboxamide;
N-[5-(6-{[4-(l,4-dimethyl-3-oxopiperazin-2-yl)phenyl]a
mino}-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-2-fluorophenyl]-4,4-difluoro-4,5,
6,7-tetrahydro-lbenzothiophene- 2-carboxamide;
N-[3-(6-{[4-(l,4-dimethyl-3-oxopiperazin-2-yl)phenyl]a
mino}-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-2-methylphenyl]-4-hydroxy-4,5,6,7
-tetrahydro-lbenzothiophene- 2-carboxamide;
N-[3-(5-{[5-(l,4-dimethyl-3-oxopiperazin-2-yl)pyridin-
2-yl]amino}-l-methyl-6-oxo-
1,6-dihydropyridin-3-yl)-2-methylphenyl]-4,5,6,7-tetra
hydro- 1- benzothiophene-2-carboxamide; and
pharmaceutically acceptable salts, solvates, and
mixtures thereof. [0088] The present compounds
described herein are potent inhibitors of Btk. While
not being bound by any theory, certain compounds have
improved properties in the form of greater efficacy
(as measured by, for example, the inhibition of Btk in
whole blood and the inhibition of B-cell activation in
mice). [0089] 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 schemes
and examples below, and in the references cited
herein. See, also, U.S. Application No. 11/371,180
(US2006/0229337), filed March 9, 2006, which is
incorporated herein by reference in its entirety.
Reaction Scheme 1[0090] Referring to Reaction Scheme
1, Step 1, to a suspension of a compound of Formula
201, bis(pinacolato)diboron, and a base such as
potassium acetate is added about 0.03 equivalent of
[1,1' bis(diphenylphosphino)-
ferrocene]dichloropalladium (II) complex with
dichloromethane (1:1). The reaction is heated at about
85 0C for for about 20 h. The product, a compound of
Formula 203, is 



isolated and optionally purified. [0091] Referring to
Reaction Scheme 1, Step 2, 10% palladium on charcoal
is added to a mixture of a compound of Formula 203 in
a polar, protic solvent such as methanol. To the
mixture is added hydrogen gas. The reaction is stirred
underballoon pressure of hydrogen at room temperature
for about 13 h. The product, a compound of Formula
205, is isolated and optionally purified. [0092]
Referring to Reaction Scheme 1, Step 3, a solution of
about an equivalent of a compound of formula 206 in an
inert solvent such as dichloromethane is added
portionwise to a solution of a compound of Formula 205
and a base such as triethylamine in an inert solvent
such as dichloromethane. The mixture is stirred at
room temperature for about 16 h. The product, a
compound of Formula 207, is isolated and optionally
purified. Reaction Scheme 2[0093] Referring to
Reaction Scheme 2, Step 1, a mixture of a compound of
Formula 301; an excess (such as about 1.2 equivalents)
of bis(neopentyl glycolato)diboron; and about 0.3
equivalent of [l,l'-bis(diphenylphosphino)-
ferrocene]dichloropalladium, 1:1 complex with
dichloromethane; and a base such as potassium acetate
in an inert solvent such as dioxane is heated at
reflux for about 3h. The product, a compound of
Formula 303, is isolated and optionally purified.
[0094] Referring to Reaction Scheme 2, Step 2, a
mixture of a compound of Formula 303 and 10%
palladium-on-carbon in an inert solvent such as ethyl
acetate methanol is treated with 40psi of hydrogen for
about 2h at room temperature. The product, a compound
of Formula 305, is isolated and optionally purified.
[0095] Referring to Reaction Scheme 2, Step 3, a
solution of a compound of Formula 305 and a base, such
as triethylamine in an inert solvent such as THF is
treated dropwise with about an equivalent of an acid
chloride of the Formula 306 and the mixture is stirred
at room temperature for about 15 min. The product, a
compound of Formula 307, is isolated and optionally
purified. Reaction Scheme 3 501 503[0096] Referring to
Reaction Scheme 3, Step 1, a mixture of a compound of
Formula 501, about an equivalent of a compound of NH
-R13 , and an inert base such as
l-methyl-2-pyrollidinone is heated at about 130C for
about 1 hr. The product, a compound of Formula 503, is
isolated and optionally purified, wherein R13 is
[0097] Referring to Reaction Scheme 3, Step 2, a
mixture of a compound of Formula 503, an excess (such
as about 1.2 equivalents) of a compound of Formula
107, about 0.05 equivalent of
tetrakis(triphenylphosphine)palladium and a base such
as IN sodium carbonate in an inert solvent such as
1,2-dimethoxyethane is heated at about 100 C in a
sealed pressure vessel for about 16 hr. The product, a
compound of Formula 505, is isolated and optionally
purified. [0098] In some embodiments, compounds of any
one of Formulae I-IX are administered as a
pharmaceutical composition or formulation.
Accordingly, the invention provides pharmaceutical
formulations comprising a compound of any one of
Formulae I-IX and pharmaceutically acceptable salts,
solvates, and mixtures thereof, together with at least
one pharmaceutically acceptable vehicle chosen from
carriers, adjuvants, and excipients. [0099]
Pharmaceutically acceptable vehicles must be of
sufficiently highpurity and sufficiently low toxicity
to render them suitable for administration to the
animal being treated. The vehicle can be inert or it
can possess pharmaceutical benefits. The amount of
vehicle employed in conjunction with the compound is
sufficient to provide a practical quantity of material
for administration per unit dose of the compound.
[00100] Exemplary pharmaceutically acceptable carriers
or components thereof are sugars, such as lactose,
glucose and sucrose; starches, such as corn starch and
potato starch; cellulose and its derivatives, such as
sodium carboxymethyl cellulose, ethyl cellulose, and
methyl cellulose; powdered tragacanth; malt; gelatin;
talc; solid lubricants, such as stearic acid and
magnesium stearate; calcium sulfate; synthetic oils;
vegetable oils, such as peanut oil, cottonseed oil,
sesame oil, olive oil, and corn oil; polyols such as
propylene glycol, glycerine, sorbitol, mannitol, and
polyethylene glycol; alginic acid; phosphate buffer
solutions; emulsifiers, such as the TWEENS; wetting
agents, such as sodium lauryl sulfate; coloring
agents; flavoring agents; tableting agents;
stabilizers; antioxidants; preservatives; pyrogen-free
water; isotonic saline; and phosphate buffer
solutions. [00101] Optional active agents may be
included in a pharmaceutical composition, which do not
substantially interfere with the activity of the
compound of the present invention. [00102] Effective
concentrations of a compound of any one of Formulae
I-IX and pharmaceutically acceptable salts, solvates,
and mixtures thereof, are mixed with a suitable
pharmaceutical acceptable vehicle. In instances in
which the compound exhibits insufficient solubility,
methods for solubilizing compounds may be used. Such
methods are known to those of skill in this art, and
include, but are not limited to, using cosolvents,
such as dimethylsulfoxide (DMSO), using surfactants,
such as TWEEN, or dissolution in aqueous sodium
bicarbonate. [00103] Upon mixing or addition of the
compound of any one of Formulae IIX, the resulting
mixture may be a solution, suspension, emulsion or the
like. The form of the resulting mixture depends upon a
number of factors, including the intended mode of
administration and the solubility of the compound in
the chosen vehicle. The effective concentration
sufficient for ameliorating the symptoms of the
disease treated may be empirically determined.[00104]
Compounds of any one of Formulae I-IX may be
administered orally, topically, parenterally,
intravenously, by intramuscular injection, by
inhalation or spray, sublingually, transdermally, via
buccal administration, rectally, as an ophthalmic
solution, or by other means, in dosage unit
formulations. [00105] Dosage formulations suitable for
oral use, include, for example, tablets, troches,
lozenges, aqueous or oily suspensions, dispersible
powders or granules, emulsions, hard or soft capsules,
or syrups or elixirs. Compositions intended for oral
use may be prepared according to any method known to
the art for the manufacture of pharmaceutical
compositions and such compositions may contain one or
more agents, such as sweetening agents, flavoring
agents, coloring agents and preserving agents, in
order to provide pharmaceutically elegant and
palatable preparations. In some embodiments, oral
formulations contain from 0.1 to 99% of a compound of
any one of Formulae I-IX. In some embodiments, oral
formulations contain at least 5% (weight %) of a
compound of Formula I . Some embodiments contain from
25% to 50% or from 5% to 75 % of a compound of any one
of Formulae I-IX. [00106] Orally administered
compositions also include liquid solutions, emulsions,
suspensions, powders, granules, elixirs, tinctures,
syrups, and the like. The pharmaceutically acceptable
carriers suitable for preparation of such compositions
are well known in the art. Oral formulations may
contain preservatives, flavoring agents, sweetening
agents, such as sucrose or saccharin, taste-masking
agents, and coloring agents. [00107] Typical
components of carriers for syrups, elixirs, emulsions
and suspensions include ethanol, glycerol, propylene
glycol, polyethylene glycol, liquid sucrose, sorbitol
and water. Syrups and elixirs may be formulated with
sweetening agents, for example glycerol, propylene
glycol, sorbitol, or sucrose. Such formulations may
also contain a demulcent. [00108] Compounds of any one
of Formulae I-IX can be incorporated into oral liquid
preparations such as aqueous or oily suspensions,
solutions, emulsions, syrups, or elixirs, for example.
Moreover, formulations containing these chemical
entities can be presented as a dry product for
constitution with water or other suitable vehicle
before use. Such liquid preparations can contain
conventional additives, such assuspending agents
(e.g., sorbitol syrup, methyl cellulose,
glucose/sugar, syrup, gelatin, hydroxyethyl cellulose,
carboxymethyl cellulose, aluminum stearate gel, and
hydrogenated edible fats), emulsifying agents (e.g.,
lecithin, sorbitan monsoleate, or acacia), non-aqueous
vehicles, which can include edible oils (e.g., almond
oil, fractionated coconut oil, silyl esters, propylene
glycol and ethyl alcohol), and preservatives (e.g.,
methyl or propyl p-hydroxybenzoate and sorbic acid).
[00109] For a suspension, typical suspending agents
include methylcellulose, sodium carboxymethyl
cellulose, AVICEL RC-591, tragacanth and sodium
alginate; typical wetting agents include lecithin and
polysorbate 80; and typical preservatives include
methyl paraben and sodium benzoate. [00110] Aqueous
suspensions contain the active material(s) in
admixture with excipients suitable for the manufacture
of aqueous suspensions. Such excipients include
suspending agents, for example sodium
carboxymethylcellulose, methylcellulose,
hydropropylmethylcellulose, sodium alginate,
polyvinylpyrrolidone, gum tragacanth and gum acacia;
dispersing or wetting agents; naturally-occurring
phosphatides, for example, lecithin, or condensation
products of an alkylene oxide with fatty acids, for
example polyoxyethylene stearate, or condensation
products of ethylene oxide with long chain aliphatic
alcohols, for example heptadecaethyleneoxycetanol, or
condensation products of ethylene oxide with partial
esters derived from fatty acids and a hexitol such as
polyoxyethylene sorbitol substitute, or condensation
products of ethylene oxide with partial esters derived
from fatty acids and hexitol anhydrides, for example
polyethylene sorbitan substitute. The aqueous
suspensions may also contain one or more
preservatives, for example ethyl, or n- propyl
p-hydroxybenzoate. [00111] Oily suspensions may be
formulated by suspending the active ingredients in a
vegetable oil, for example peanut oil, olive oil,
sesame oil or coconut oil, or in a mineral oil such as
liquid paraffin. The oily suspensions may contain a 



thickening agent, for example beeswax, hard paraffin
or cetyl alcohol. Sweetening agents such as those set
forth above, and flavoring agents may be added to
provide palatable oral preparations. These
compositions may be preserved by the addition of an
anti-oxidant such as ascorbic acid. [00112]
Pharmaceutical compositions of the invention may also
be in the formof oil-in-water emulsions. The oily
phase may be a vegetable oil, for example olive oil or
peanut oil, or a mineral oil, for example liquid
paraffin or mixtures of these. Suitable emulsifying
agents may be naturally-occurring gums, for example
gum acacia or gum tragacanth, naturally-occurring
phosphatides, for example soy bean, lecithin, and
esters or partial esters derived from fatty acids and
hexitol, anhydrides, for example sorbitan monoleate,
and condensation products of the said partial esters
with ethylene oxide, for example polyoxyethylene
sorbitan monoleate. [00113] Dispersible powders and
granules suitable for preparation of an aqueous
suspension by the addition of water provide the active
ingredient in admixture with a dispersing or wetting
agent, suspending agent and one or more preservatives.
Suitable dispersing or wetting agents and suspending
agents are exemplified by those already mentioned
above. [00114] Tablets typically comprise conventional
pharmaceutically acceptable adjuvants as inert
diluents, such as calcium carbonate, sodium carbonate,
mannitol, lactose and cellulose; binders such as
starch, gelatin and sucrose; disintegrants such as
starch, alginic acid and croscarmelose; lubricants
such as magnesium stearate, stearic acid and talc.
Glidants such as silicon dioxide can be used to
improve flow characteristics of the powder mixture.
Coloring agents, such as the FD&C dyes, can be added
for appearance. Sweeteners and flavoring agents, such
as aspartame, saccharin, menthol, peppermint, and
fruit flavors, can be useful adjuvants for chewable
tablets. Capsules (including time release and
sustained release formulations) typically comprise one
or more solid diluents disclosed above. The selection
of carrier components often depends on secondary
considerations like taste, cost, and shelf stability.
[00115] Such compositions may also be coated by
conventional methods, typically with pH or
time-dependent coatings, such that the compound is
released in the gastrointestinal tract in the vicinity
of the desired topical application, or at various
times to extend the desired action. Such dosage forms
typically include, but are not limited to, one or more
of cellulose acetate phthalate, polyvinylacetate
phthalate, hydroxypropyl methylcellulose phthalate,
ethyl cellulose, Eudragit coatings, waxes and shellac.
[00116] Formulations for oral use may also be
presented as hard gelatincapsules wherein the active
ingredient is mixed with an inert solid diluent, for
example, calcium carbonate, calcium phosphate or
kaolin, or as soft gelatin capsules wherein the active
ingredient is mixed with water or an oil medium, for
example peanut oil, liquid paraffin or olive oil.
[00117] Pharmaceutical compositions may be in the form
of a sterile injectable aqueous or oleaginous
suspension. This suspension may be formulated
according to the known art using those suitable
dispersing or wetting agents and suspending agents
that have been mentioned above. The sterile injectable
preparation may also be sterile injectable solution or
suspension in a non-toxic parentally acceptable
vehicle, for example as a solution in 1,3-butanediol.
Among the acceptable vehicles that may be employed are
water, Ringer's solution, and isotonic sodium chloride
solution. In addition, sterile, fixed oils are
conventionally employed as a solvent or suspending
medium. For this purpose any bland fixed oil may be
employed including synthetic mono- or diglycerides. In
addition, fatty acids such as oleic acid can be useful
in the preparation of injectables. [00118] Compounds
of any one of Formulae I-IX may be administered
parenterally in a sterile medium. Parenteral
administration includes subcutaneous injections,
intravenous, intramuscular, intrathecal injection or
infusion techniques. Compounds of any one of Formulae
I-IX, depending on the vehicle and concentration used,
can either be suspended or dissolved in the vehicle.
Advantageously, adjuvants such as local anesthetics,
preservatives and buffering agents can be dissolved in
the vehicle. In many compositions for parenteral
administration the carrier comprises at least 90% by
weight of the total composition. In some embodiments,
the carrier for parenteral administration is chosen
from propylene glycol, ethyl oleate, pyrrolidone,
ethanol, and sesame oil. [00119] Compounds of any one
of Formulae I-IX may also be administered in the form
of suppositories for rectal administration of the
drug. These compositions can be prepared by mixing the
drug with a suitable non-irritating excipient that is
solid at ordinary temperatures but liquid at rectal
temperature and will therefore melt in the rectum to
release the drug. Such materials include cocoa butter
and polyethylene glycols. [00120] Compounds of any one
of Formulae I-IX may be formulated for localor topical
application, such as for topical application to the
skin and mucous membranes, such as in the eye, in the
form of gels, creams, and lotions and for application
to the eye. Topical compositions may be in any form
including, for example, solutions, creams, ointments,
gels, lotions, milks, cleansers, moisturizers, sprays,
skin patches, and the like. [00121] Such solutions may
be formulated as 0.01% -10% isotonic solutions, pH
5-7, with appropriate salts. Compounds of any one of
Formulae I-IX may also be formulated for transdermal
administration as a transdermal patch. [00122] Topical
compositions comprising a compound of any one of
Formulae I-IX can be admixed with a variety of carrier
materials well known in the art, such as, for example,
water, alcohols, aloe vera gel, allantoin, glycerine,
vitamin A and E oils, mineral oil, propylene glycol,
PPG-2 myristyl propionate, and the like. [00123] Other
materials suitable for use in topical carriers
include, for example, emollients, solvents,
humectants, thickeners and powders. Examples of each
of these types of materials, which can be used singly
or as mixtures of one or more materials, are as
follows: [00124] Representative emollients include
stearyl alcohol, glyceryl monoricinoleate, glyceryl
monostearate, propane- 1,2-diol, butane- 1,3-diol,
mink oil, cetyl alcohol, iso-propyl isostearate,
stearic acid, iso-butyl palmitate, isocetyl stearate,
oleyl alcohol, isopropyl laurate, hexyl laurate, decyl
oleate, octadecan-2-ol, isocetyl alcohol, cetyl
palmitate, dimethylpolysiloxane, di-n-butyl sebacate,
iso-propyl myristate, iso-propyl palmitate, iso-propyl
stearate, butyl stearate, polyethylene glycol,
Methylene glycol, lanolin, sesame oil, coconut oil,
arachis oil, castor oil, acetylated lanolin alcohols,
petroleum, mineral oil, butyl myristate, isostearic
acid, palmitic acid, isopropyl linoleate, lauryl
lactate, myristyl lactate, decyl oleate, and myristyl
myristate; propellants, such as propane, butane,
iso-butane, dimethyl ether, carbon dioxide, and
nitrous oxide; solvents, such as ethyl alcohol,
methylene chloride, iso-propanol, castor oil, ethylene
glycol monoethyl ether, diethylene glycol monobutyl
ether, diethylene glycol monoethyl ether, dimethyl
sulphoxide, dimethyl formamide, tetrahydrofuran;
humectants, such as glycerin, sorbitol, sodium 2-
pyrrolidone-5-carboxylate, soluble collagen, dibutyl
phthalate, and gelatin; and powders, such as chalk,
talc, fullers earth, kaolin, starch, gums, colloidal
silicondioxide, sodium polyacrylate, tetra alkyl
ammonium smectites, trialkyl aryl ammonium smectites,
chemically modified magnesium aluminium silicate,
organically modified montmorillonite clay, hydrated
aluminium silicate, fumed silica, carboxyvinyl
polymer, sodium carboxymethyl cellulose, and ethylene
glycol monostearate. [00125] Compounds of any one of
Formulae I-IX may also be topically administered in
the form of liposome delivery systems, such as small
unilamellar vesicles, large unilamellar vesicles, and
multilamellar vesicles. Liposomes can be formed from a
variety of phospholipids, such as cholesterol,
stearylamine and phosphatidylcholines. [00126] Other
compositions useful for attaining systemic delivery of
the compound include sublingual, buccal and nasal
dosage forms. Such compositions typically comprise one
or more of soluble filler substances such as sucrose,
sorbitol and mannitol, and binders such as acacia,
microcrystalline cellulose, carboxymethyl cellulose,
and hydroxypropyl methylcellulose. Glidants,
lubricants, sweeteners, colorants, antioxidants and
flavoring agents disclosed above may also be included.
[00127] Compositions for inhalation typically can be
provided in the form of a solution, suspension or
emulsion that can be administered as a dry powder or
in the form of an aerosol using a conventional
propellant (e.g., dichlorodifluoromethane or
trichlorofluoromethane) . [00128] The compositions of
the present invention may also optionally comprise an
activity enhancer. The activity enhancer can be chosen
from a wide variety of molecules that function in
different ways to enhance or be independent of
therapeutic effects of the present compounds.
Particular classes of activity enhancers include skin
penetration enhancers and absorption enhancers.
[00129] Pharmaceutical compositions of the invention
may also contain additional active agents that can be
chosen from a wide variety of molecules, which can
function in different ways to enhance the therapeutic
effects of a compound of any one of Formulae I-IX.
These optional other active agents, when present, are
typically employed in the compositions of the
invention at a level ranging from 0.01% to 15%. Some
embodiments contain from 0.1% to 10% by weight of the
composition. Other embodiments contain from 0.5% to 5%
by weight of the composition.[00130] The invention
includes packaged pharmaceutical formulations. Such
packaged formulations include a pharmaceutical
composition comprising a compound of any one of
Formulae I-IX and pharmaceutically acceptable salts,
solvates, and mixtures thereof, and instructions for
using the composition to treat a mammal 



(typically a human patient). In some embodiments, the
instructions are for using the pharmaceutical
composition to treat a patient suffering from a
disease responsive to inhibition of Btk activity and/
or inhibition of B-cell and/or myeloid-cell activity.
The invention can include providing prescribing
information; for example, to a patient or health care
provider, or as a label in a packaged pharmaceutical
formulation. Prescribing information may include for
example efficacy, dosage and administration,
contraindication and adverse reaction information
pertaining to the pharmaceutical formulation. [00131]
In all of the foregoing the compounds of any one of
Formulae I-IX can be administered alone, as mixtures,
or in combination with other active agents. [00132]
Accordingly, the invention includes a method of
treating a patient, for example, a mammal, such as a
human, having a disease responsive to inhibition of
Btk activity, comprising administrating to the patient
having such a disease, an effective amount of a
compound of any one of Formulae I-IX and
pharmaceutically acceptable salts, solvates, and
mixtures thereof. [00133] To the extent that Btk is
implicated in disease, alleviation of the disease,
disease symptoms, preventative, and prophylactic
treatment is within the scope of this invention. In
some embodiments, compounds of any one of Formulae IIX
may also inhibit other kinases, such that alleviation
of disease, disease symptoms, preventative, and
prophylactic treatment of conditions associated with
these kinases is also within the scope of this
invention. [00134] Methods of treatment also include
inhibiting Btk activity and/ or inhibiting B-cell
and/or myeloid-cell activity, by inhibiting ATP
binding or hydrolysis by Btk or by some other
mechanism, in vivo, in a patient suffering from a
disease responsive to inhibition of Btk activity, by
administering an effective concentration of a compound
of any one of Formulae I-IX and pharmaceutically
acceptable salts, solvates, and mixtures thereof. An
example of an effective concentration would be that
concentration sufficient to inhibit Btk activity in
vitro. An effectiveconcentration may be ascertained
experimentally, for example by assaying blood
concentration of the compound, or theoretically, by
calculating bioavailability. [00135] In some
embodiments, the condition responsive to inhibition of
Btk activity and/ or B-cell and/or myeloid-cell
activity is cancer, a bone disorder, an allergic
disorder and/or an autoimmune and/or inflammatory
disease, and/or an acute inflammatory reaction.
[00136] The invention includes a method of treating a
patient having cancer, a bone disorder, an allergic
disorder and/or an autoimmune and/or inflammatory
disease, and/or an acute inflammatory reaction, by
administering an effective amount of a compound of any
one of Formulae I-IX and pharmaceutically acceptable
salts, solvates, and mixtures thereof. [00137] In some
embodiments, the conditions and diseases that can be
affected using compounds of any one of Formulae I-IX,
include, but are not limited to: allergic disorders
including but not limited to eczema, allergic rhinitis
or coryza, hay fever, bronchial asthma, urticaria
(hives) and food allergies, and other atopic
conditions; autoimmune and/or inflammatory diseases
including but not limited to psoriasis, Crohn's
disease, irritable bowel syndrome, Sjogren's disease,
tissue graft rejection, and hyperacute rejection of
transplanted organs, asthma, systemic lupus
erythematosus (and associated glomerulonephritis),
dermatomyositis, multiple sclerosis, scleroderma,
vasculitis (ANCA-associated and other vasculitides),
autoimmune hemolytic and thrombocytopenic states,
Goodpasture's syndrome (and associated
glomerulonephritis and pulmonary hemorrhage),
atherosclerosis, rheumatoid arthritis, osteoarthritis,
chronic Idiopathic thrombocytopenic purpura (ITP),
Addison's disease, Parkinson's disease, Alzheimer's
disease, Diabetes mellitus (type 1), septic shock,
myasthenia gravis, Ulcerative Colitis, Aplastic
anemia, Coeliac disease, Wegener's granulomatosis and
other diseases in which the cells and antibodies arise
from and are directed against the individual's own
tissues; acute inflammatory reactions including but
not limited to skin sunburn, inflammatory pelvic
disease, inflammatory bowel disease, urethritis,
uvitis, sinusitis, pneumonitis, encephalitis,
meningitis, myocarditis, nephritis, osteomyelitis,
myositis, hepatitis, gastritis, enteritis, dermatitis,
gingivitis, appendicitis, pancreatitis, and
cholocystitis;cancer including but not limited to
hematological malignancies, such as B-cell lymphoma,
andacute lymphoblastic leukemia, acute myelogenous
leukemia, chronic myelogenous leukemia, chronic and
acute lymphocytic leukemia, hairy cell leukemia,
Hodgkin's disease, Non-Hodgkin lymphoma, multiple
myeloma, and other diseases that are characterized by
cancer of the blood or lymphatic system; and bone
disorders including but not limited to osteoporosis.
[00138] Btk is a known inhibitor of apoptosis in
lymphoma B-cells. Defective apoptosis contributes to
the pathogenesis and drug resistance of human
leukemias and lymphomas. Thus, further provided is a
method of promoting or inducing apoptosis in cells
expressing Btk comprising contacting the cell with a
compound of any one of Formulae I-IX, pharmaceutically
acceptable salts, solvates, and mixtures thereof.
[00139] The invention provides methods of treatment in
which a compound of any one of Formulae I-IX, and
pharmaceutically acceptable salts, solvates, and
mixtures thereof, or a composition (e.g., a
pharmaceutical composition thereof), is the only
active agent given to a patient and also includes
methods of treatment in which a compound of any one of
Formulae I-IX, and pharmaceutically acceptable salts,
solvates, and mixtures thereof, or a composition
(e.g., a pharmaceutical composition thereof), is given
to a patient in combination with one or more
additional active agents. The additional active
agent(s) can be given to a patient sequentially or
consecutively with a compound or composition of the
present invention. [00140] The invention provides
methods of treatment of rheumatoid arthritis, systemic
lupus erythematosus, multiple sclerosis and/or asthma
in which a compound of any one of Formulae I-IX, and
pharmaceutically acceptable salts, solvates, and
mixtures thereof, is the only active agent given to a
patient and also includes methods of treatment of
rheumatoid arthritis, systemic lupus erythematosus,
multiple sclerosis and/or asthma in which a compound
of any one of Formulae I-IX, and pharmaceutically
acceptable salts, solvates, and mixtures thereof, is
given to a patient in combination with one or more
additional active agents. [00141] Thus in one
embodiment the invention provides a method of treating
cancer, a bone disorder, an allergic disorder and/or
an autoimmune and/or inflammatory disease, and/or an
acute inflammatory reaction, which comprises
administering to a patient in need thereof an
effective amount of a compound of anyone of Formulae
I-IX and pharmaceutically acceptable salts, solvates,
and mixtures thereof, together with a second active
agent, which can be useful for treating a cancer, a
bone disorder, an allergic disorder and/or an
autoimmune and/or inflammatory disease, and/or an
acute inflammatory reaction. For example the second
agent may be an anti-inflammatory agent. Treatment
with the second active agent may be prior to,
concomitant with, or following treatment with a
compound of any one of Formulae IIX and
pharmaceutically acceptable salts, solvates, and
mixtures thereof. In certain embodiments, a compound
of any one of Formulae I-IX and pharmaceutically
acceptable salts, solvates, and mixtures thereof, is
combined with another active agent in a single dosage
form. Suitable antitumor therapeutics that may be used
in combination with a compound of any one of Formulae
I-IX include, but are not limited to, chemotherapeutic
agents, for example mitomycin C, carboplatin, taxol,
cisplatin, paclitaxel, etoposide, doxorubicin, or a
combination comprising at least one of the foregoing
chemotherapeutic agents. Radiotherapeutic antitumor
agents may also be used, alone or in combination with
chemotherapeutic agents. [00142] Compounds of any one
of Formulae I-IX can be useful as chemosensitizing
agents, and, thus, can be useful in combination with
other chemotherapeutic drugs, in particular, drugs
that induce apoptosis. [00143] A method for increasing
sensitivity of cancer cells to chemotherapy,
comprising administering to a patient undergoing
chemotherapy a chemotherapeutic agent together with a
compound of any one of Formulae I-IX and
pharmaceutically acceptable salts, solvates, and
mixtures thereof, in an amount sufficient to increase
the sensitivity of cancer cells to the
chemotherapeutic agent is also provided herein.
[00144] Examples of other chemotherapeutic drugs that
can be used in combination with the present compounds
include topoisomerase I inhibitors (camptothesin or
topotecan), topoisomerase II inhibitors (e.g.
daunomycin and etoposide), alkylating agents (e.g.
cyclophosphamide, melphalan and BCNU), tubulin
directed agents (e.g. taxol and vinblastine),
biological agents (e.g. antibodies such as anti CD20
antibody, IDEC 8, immunotoxins, and cytokines),
tyrosine kinase inhibitors (e.g., Gleevac) and the
like. Such examples of other chemotherapeutic drugs
that can be used in combination with the present
compounds also include RCHOP (cyclophosphamide (also
called Cytoxan/Neosar), doxorubicin (orAdriamycin),
vincristine (Oncovin) and prednisolone), ICE
(ifosfamide, carboplatin, and etoposide), DHAP
(dexamethasone, cisplatin, and cytarabine), ESHAP
(etoposide, methylpredinsolone, cytarabine, and
cisplatin), gemcitabine, Rituxan (r), Treanda (r),
chlorambucil, fludarabine, alemtuzumab, and the like.
[00145] Included herein are methods of treatment, for
example for treating autoimmune and/or inflammatory
diseases, in which a compound of any one of Formulae
I-IX and pharmaceutically acceptable salts, solvates,
and mixtures thereof, is administered in combination
with an anti-inflammatory agent. Anti-inflammatory
agents include but are not limited to NSAIDs,
non-specific and COX-2 specific cyclooxgenase enzyme
inhibitors, gold compounds, corticosteroids,
methotrexate, tumor necrosis factor receptor (TNF)
receptors antagonists, immunosuppressants and
methotrexate. 



[00146] Examples of NSAIDs include, but are not
limited to ibuprofen, flurbiprofen, naproxen and
naproxen sodium, diclofenac, combinations of
diclofenac sodium and misoprostol, sulindac,
oxaprozin, diflunisal, piroxicam, indomethacin,
etodolac, fenoprofen calcium, ketoprofen, sodium
nabumetone, sulfasalazine, tolmetin sodium, and
hydroxychloroquine. Examples of NSAIDs also include
COX-2 specific inhibitors (i.e., a compound that
inhibits COX-2 with an IC50 that is at least 50-fold
lower than the IC50 for COX-I) such as celecoxib,
valdecoxib, lumiracoxib, etoricoxib and/or rofecoxib.
[00147] In a further embodiment, the anti-inflammatory
agent is a salicylate. Salicylates include but are not
limited to acetylsalicylic acid or aspirin, sodium
salicylate, and choline and magnesium salicylates.
[00148] The anti-inflammatory agent may also be a
corticosteroid. For example, the corticosteroid may be
chosen from cortisone, dexamethasone,
methylprednisolone, prednisolone, prednisolone sodium
phosphate, and prednisone. [00149] In additional
embodiments the anti-inflammatory therapeutic agent is
a gold compound such as gold sodium thiomalate or
auranofin. [00150] The invention also includes
embodiments in which the anti inflammatory agent is a
metabolic inhibitor such as a dihydrofolate reductase
inhibitor, such as methotrexate or a dihydroorotate
dehydrogenase inhibitor, such as leflunomide. The
second anti-inflammatory agent that may be used in
combinationwith any one or more compounds of the
present invention includes biologies and oral agents
for treating rheumatoid arthritis. [00151] Other
embodiments of the invention pertain to combinations
in which at least one anti-inflammatory compound is an
anti-C5 monoclonal antibody (such as eculizumab or
pexelizumab), a TNF antagonist, such as entanercept,
infliximab, and adalimumab (Humira(r)) which are
anti-TNF alpha monoclonal antibodies. [00152] Still
other embodiments of the invention pertain to
combinations in which at least one active agent is an
immunosuppressant compound such as methotrexate,
leflunomide, cyclosporine, tacrolimus, azathioprine,
or mycophenolate mofetil. [00153] Still other
embodiments of the invention pertain to cominations
with Rituxan(r) (Rituximab) or other agents that work
by selectively depleting CD20+ Bcells. [00154] Dosage
levels of the order, for example, of from 0.1mg to 140
mg per kilogram of body weight per day can be useful
in the treatment of the above-indicated conditions
(0.5 mg to 7 g per patient per day). The amount of
active ingredient that may be combined with the
vehicle to produce a single dosage form will vary
depending upon the host treated and the particular
mode of administration. Dosage unit forms will
generally contain from 1mg to 500 mg of an active
ingredient. [00155] Frequency of dosage may also vary
depending on the compound used and the particular
disease treated. In some embodiments, for example, for
the treatment of an allergic disorder and/or
autoimmune and/or inflammatory disease, a dosage
regimen of 4 times daily or less is used. In some
embodiments, a dosage regimen of 1 or 2 times daily is
used. It will be understood, however, that the
specific dose level for any particular patient will
depend upon a variety of factors including the
activity of the specific compound employed, the age,
body weight, general health, sex, diet, time of
administration, route of administration, and rate of
excretion, drug combination and the severity of the
particular disease in the patient undergoing therapy.
[00156] A labeled form of a compound of the invention
can be used as a diagnostic for identifying and/or
obtaining compounds that have the function of
modulating an activity of a kinase as described
herein. The compounds of theinvention may additionally
be used for validating, optimizing, and standardizing
bioassays. [00157] By "labeled" herein is meant that
the compound is either directly or indirectly labeled
with a label which provides a detectable signal, e.g.,
radioisotope, fluorescent tag, enzyme, antibodies,
particles such as magnetic particles, chemiluminescent
tag, or specific binding molecules, etc. Specific
binding molecules include pairs, such as biotin and
streptavidin, digoxin and antidigoxin etc. For the
specific binding members, the complementary member
would normally be labeled with a molecule which
provides for detection, in accordance with known
procedures, as outlined above. The label can directly
or indirectly provide a detectable signal. [00158] The
invention is further illustrated by the following
non-limiting examples. Example 1 Scheme Ia Pd2(dba) 3,
Xantphos, Cs2CO3 1,4-dioxane, reflux, 16 hScheme Ib
H2SO4 ,COOH MeOH ,COOMe NBS / AIBN | ,COOMe - NH HN-
reflux, 16 hr CCI4 EtOH 94 % 78 % RT Methyl
2-(4-Nitrophenyl)ace [00159] A l-L single-neck
round-bottomed flask equipped with a magnetic stirrer
and reflux condenser was charged with
4-nitrophenylacetic acid (14.1 g, 77.5 mmol),
anhydrous methanol (130 mL) and concentrated sulfuric
acid (12.0 mL, 216 mmol), and the reaction mixture was
heated at reflux for 16 h. After this time, the
reaction was concentrated to dryness under reduced
pressure. The resulting residue was partitioned
between water (500 mL) and diethyl ether (200 mL) and
the layers separated. The aqueous phase was extracted
with diethyl ether (100 mL). The combined organic
phases were washed with saturated aqueous sodium
carbonate and dried over magnesium sulfate, and the
drying agent was removed by filtration. The filtrate
was concentrated under reduced pressure and dried to a
constant weight under vacuum to afford a 96% yield of
1 (14.6 g) as a white solid: mp 45-46 0C; 1H NMR (500
MHz, CDCl3) d 8.19 (d, 2H, J = 8.5 Hz), 7.46 (d, 2H, J
= 8.5 Hz), 3.75 (s, 2H), 3.73 (s, 3H). Reference:
Tetrahedron 2002, 58, 10113. Methyl
2-Bromo-2-(4-nitrophenyl)acetate (2).[00160] A l-L
single-neck round-bottomed flask equipped with a
magnetic stirrer and reflux condenser was charged with
1 (10.6 g, 54.1 mmol), carbon tetrachloride (120 mL),
iV-bromosuccinimide (10.7 g, 59.9 mmol) and
azobisisobutylonitrile (275 mg, 1.67 mmol), and the
reaction mixture was heated at reflux for 18 h. After
this time the reaction was cooled to room temperature
and poured into heptane (120 mL). The resulting
suspension was filtered and the filter cake washed
with heptane (40 mL). The filtrate was concentrated
under reduced pressure and the resulting residue was
subjected to flash chromatography to afford 2 in 72%
yield (10.7 g) as a clear oil: 1H NMR (500 MHz, CDCl3)
d 8.23 (d, 2H, J = 9 Hz), 7.74 (d, 2H, J = 9.0 Hz),
5.40 (s, IH), 3.82 (s, 3H); MS (ESI-) m/z 272 (M-H).
Reference: Tetrahedron 2002, 58, 10113.
l,4-Dimethyl-3-(4-nitrophenyl)piperazin-2-one (3).
[00161] A 100-mL single-neck round-bottomed flask
equipped with a magnetic stirrer was purged with
nitrogen, charged with
N1,N2-dimethylethane-l,2-diamine (1.61 g, 18.2 mmol),
ethanol (5 mL) and 2 (500 mg, 1.82 mmol), and the
reaction was stirred at room temperature for 1 h.
After this time, the reaction mixture was evaporated
under reduced pressure, and the resulting residue was
purified by flash column chromatography to afford an
89% yield (404 mg) of 3 as a yellow oil: 1H NMR (500
MHz, DMSO-J 6) d 8.18 (d, 2H, J = 8.5 Hz), 7.60 (d,
2H, J = 8.5 Hz), 3.87 (s, IH), 3.61 (td, IH, J = 12.0,
4.0 Hz), 3.26 (ddd, IH, J = 12.0, 4.0, 2.5 Hz), 3.02
(ddd, IH, J = 12.0, 4.0, 2.5 Hz), 2.84 (s, 3H), 2.64
(td, IH, J = 12.0, 4.0 Hz), 2.06 (s, 3H).
3-(4-Aminophenyl)-l,4-dimethylpiperazin-2-one
(4).[00162] A 50-mL single-neck round-bottomed flask
equipped with a magnetic stirrer was purged with
nitrogen and charged with 3 (200 mg, 0.80 mmol),
ethanol (5 mL) and 10% palladium on carbon (50% wet, 4
mg dry weight). The reaction flask was purged with
hydrogen gas and the reaction mixture stirred under a
balloon pressure of hydrogen for 2 h. After this time
the flask was purged with nitrogen. The catalyst was
removed by filtration through a pad of Celite 521 and
the filter cake washed with ethanol (10 mL). The
filtrate was concentrated under reduced pressure to
afford a 94% yield of 4 (166 mg) as a colorless oil:
1H NMR (500 MHz, DMSO-J 6) d 6.89 (d, 2H, J = 8.5 Hz),
6.47 (d, 2H, J = 8.5 Hz), 4.94 (s, 2H), 3.53 (td, IH,
J = 12.0, 4.0 Hz), 3.44 (m, IH), 3.21 (dt, IH, J =
12.0, 4.0 Hz), 2.92 (dt, IH, J = 12.0, 4.0 Hz), 2.82
(s, 3H), 2.02 (s, 3H); MS (ESI+) m/z 220 (M+H).
5-Bromo-3-hydroxy-l-methyl-l/7-pyrazin-2-one hydrogen
bromide salt (5). [00163] A 500-mL three-neck round
bottomed flask equipped with a mechanical stirrer and
reflux condenser was purged with nitrogen and charged
with 2- (methylamino)acetonitrile (23.4 g, 220 mmol)
and methylene chloride (200 mL). The suspension was
treated with oxalyl bromide (50.0 g, 231 mmol) and the
reaction heated to reflux. After 2.5 days the
resulting mixture was cooled to 0 0C and filtered. The
filter cake was washed with methylene chloride (2 x 30
mL) and dried to a constant weight under vacuum to
afford a 79% yield of 5 (49.4 g) as an orange solid:
mp 161-162 0C dec; 1H NMR (500 MHz, DMSO-J 6) d 12.00
(s, IH), 5.11 (s, IH), 2.95 (s, 3H); MS (ESI+) m/z 205
(M-Br).
4,4,5,5-Tetramethyl-2-(2-methyl-3-nitro-phenyl)-[l,3,2
]dioxaborolane (6).[00164] A l-L three-neck
round-bottomed flask equipped with a mechanical
stirrer and thermoregulator was purged with nitrogen
and charged with 2-bromo-6- nitrotoluene (60.2 g;
278mmol), bis(pinacolato)diboron (85.2 g; 336mmol),
potassium acetate (82.4 g; 840mmol) and DMSO (32OmL).
A stream of nitrogen was passed 



through the resulting suspension for 30 min, [1,1'
bis(diphenylphosphino)- ferrocene]dichloropalladium
(II), complex with dichloromethane (1:1) (7.60 g;
9.30mmol) was then added and the reaction heated at 85
0C for 20 h. After this time the mixture was cooled to
ambient temperature, poured into a mixture of water
(130OmL) and MrBE (50OmL) and treated with Cellpure
P65 (150 cc). The resulting suspension was filtered
through a pad of Cellpure P65 (200 cc) packed onto a
fritted funnel (ID 185 mm). The filter cake was washed
with MrBE (3 x 18OmL) and the organic layer of the
filtrate separated, washed with water (3 x IL) and
dried over sodium sulfate. After filtering off sodium
sulfate, the filtrate was concentrated and purified by
flash chromatography to afford
4,4,5,5-tetramethyl-2-(2-methyl-3-nitrophenyl)-[
l,3,2]dioxaborolane (6) as a light yellow solid: mp
52-53 0C; MS (APCI+) m/z 264 (M+H).
2-Methyl-3-(4,4,5,5-tetr ameth -2-yl)-phenylamine (7).
[00165] A 500-mL round-bottomed flask equipped with a
magnetic stirrer was charged with
4,4,5,5-Tetramethyl-2-(2-methyl-3-nitro-phenyl)-[
1,3,2]dioxaborolane (6) (8.44 g; 32.1mmol) and
methanol (15OmL). The reaction flask was twice
evacuated and back-filled with argon. 10% Palladium on
charcoal (50% wet, 425 mg dry weight) was then added
to the solution, and the reaction flask evacuated and
back filled with hydrogen three times. The reaction
was then stirred under balloon pressureof hydrogen at
room temperature for 13 h. After this time, the flask
was twice evacuated and back-filled with argon, then
filtered through a pad of Celite 521 and the filtrate
concentrated in vacuo. The resulting residue was dried
under high vacuum for 1 d to afford a quantitative
yield (8.16 g) of 2-methyl-3-(4,4,5,5-tetramethyl-
[l,3,2]dioxaborolan-2-yl)-phenylamine (7) as a white
solid: mp 110-112 0C; MS (ESI+) m/z 234 (M+H).
4,5,6,7-Tetrahydro-benzo[b]thiophene-2-carbonyl
chloride (8). [00166]
4,5,6,7-Tetrahydro-benzo[b]thiophene-2-carboxylic acid
(1.Og, 5.50 mmol) is dissolved in dichloromethane
[DCM] (25 mL) that contains 5 drops of
N,Ndimethylformamide [DMF] under nitrogen and cooled
to O0C. Oxalyl chloride (13.7 mL of a 2.0M solution in
DCM) is added via syringe and allowed to warm to RT
over 1 hour. All solvent is then removed under reduced
pressure, and the resultant oil is reduced from
toluene (3 x 20 mL) to remove residual oxalyl
chloride. The residue is then dissolved in ethyl
acetate and washed with saturated sodium bicarbonate
(I x 10OmL), then washed with saturated sodium
chloride ( 1 x 10OmL) and dried over sodium sulfate.
The solution is then filtered and concentrated under
reduced pressure to give
4,5,6,7-tetrahydro-benzo[b]thiophene-2-carbonyl
chloride (8) as an off-white solid (1.03g).
4,5,6,7-Tetrahydro-benzo[b]thiophene-2-carboxylic add
[2-methyl-3-(4,4,5,5-
tetramethyl-[l,3,2]dioxaborolan-2-yl)-phenyl]-amide
(9). 9 [00167]
2-Methyl-3-(4,4,5,5-tetramethyl-[l,3,2]dioxaborolan-2-
yl)- phenylamine (7) (1.20g, 5.16 mmol, 1.0 equiv) and
pyridine (0.42mL, 25.8 mmol) are dissolved in DCM (40
mL) at O0C under a nitrogen atmosphere.
4,5,6,7-Tetrahydrobenzo[b]thiophene-2-carbonyl
chloride (8) (1.03g, 5.16 mmol) is then added in
portions over 5 min and allowed to react warming to RT
over 60 min. All solvent is then removed under reduced
pressure, and the resultant oil is reduced from
toluene (3 x 20 mL) to remove residual pyridine. The
residue is then dissolved in ethyl acetate and washed
with sodium hydroxide (IN, 1 x 100 mL), then washed
with saturated sodium chloride (I x 10OmL) and dried
over sodium sulfate. The solution is then filtered and
concentrated under reduced pressure to give
4,5,6,7-tetrahydrobenzo[ b]thiophene-2-carboxylic acid
[2-methyl-3-(4,4,5,5-tetramethyl-
[l,3,2]dioxaborolan-2-yl)-phenyl]-amide (9) as an
off-white solid (1.87g). Sodium
4-methyl-6-(2-methyl-3-(4,5,6,7-tetrahydrobenzo[Z>]thi
ophene-2-
carboxamido)phenyl)-3-oxo-3,4-dihydropyrazin-2-olate
(10). [00168] A 250-mL three-neck round-bottomed flask
equipped with a mechanical stirrer, reflux condenser
and nitrogen inlet was charged with 1,4-dioxane (100
mL) and aqueous 2.0 M sodium carbonate (15 mL, 29.5
mmol). After bubbling nitrogen through the resulting
solution for 15 minutes, 5 (8.44 g, 29.5 mmol), 9
(12.9 g, 32.5 mmol) and
tetrakis(triphenylphosphine)palladium (2.38 g, 2.06
mmol) were added and the reaction mixture then heated
at reflux for 20 h. After this time the reaction was
cooled to room temperature and filtered through a pad
of Celite 521. The filter cake was washed with a 1:1
solution of methanol/methylene chloride (350 mL) and
the filter cake discarded. On standing a precipitate
fomed in the filtrate and this solid was filtered. The
filter cake was triturated with ethyl acetate (50 mL),
filtered and dried under vacuum. The resulting solid
was suspended in water (75 mL), filtered and the
filter cake washed with water (25 mL). The filter cake
was dried to a constant weight to give a 53% yield
(6.57 g) of 10 as a light yellow solid: mp 225- 230 0C
dec, 1H NMR (500 MHz, DMSO-J 6) d 9.73 (s, IH), 7.66
(s, IH), 7.21 (m, IH), 7.16 (m, 2H), 6.37 (s, IH),
2.75 (m, 2H), 2.61 (m, 2H), 2.20 (s, 3H), 1.77 (m,
4H); MS (ESI+) m/z
418(M+H).-(3-(6-Bromo-4-methyl-5-oxo-4,5-dihydropyrazi
n-2-yl)-2-methylphenyl)- 4,5,6,7- [00169] A 250-mL
single-neck round-bottomed flask equipped with a
magnetic stirrer and reflux condenser was purged with
nitrogen and charged with 10 (6.55 g, 15.7 mmol) and
anhydrous methylene chloride (60 mL). To the resulting
suspension phosphorous oxybromide (9.95 g, 34.3 mmol)
and ./V,./V-dimethylformamide(190 mg, 2.60 mmol) were
added and the reaction was then heated at reflux for 4
h. After this time the reaction mixture was poured
into a 10% aqueous potassium carbonate solution (100
mL) and methylene chloride (75 mL) was added. The
resulting suspension was filtered through Celite 521
and the layers separated. The aqueous layer was
extracted with methylene chloride (2 x 100 mL) and the
combined organic layers were dried over sodium
sulfate, filtered and concentrated under reduced
pressure. The resulting residue was triturated with a
2:1 solution of ethyl acetate/hexanes (10 mL) and
filtered. The filter cake was washed with the 2:1
ethyl acetate/hexanes solution (20 mL) and dried to a
constant weight under vacuum to afford a 50% yield
(3.59 g) of 11 as a light yellow solid: mp 240-241 0C,
1H NMR (500 MHz, DMSO-J 6) d 9.86 (s, IH), 7.98 (s,
IH), 7.67 (s, IH), 7.28 (m, 3H), 3.57 (s, 3H), 2.76
(t, 2H, J = 5.5 Hz), 2.61 (t, 2H, J = 5.5 Hz), 2.18
(s, 3H), 1.76 (m, 4H); MS (ESI+) m/z 458(M+H).
-(3-(6-(4-(l,4-Dimethyl-3-oxopiperazin-2-yl)phenylamin
o)-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-2-methylphenyl)-4,5,6,7-tetrahydr
obenzo[Z>]thiophene-2- carboxamide (12). ) 'CF
3CO2H[00170] A 25-mL single-neck round-bottomed flask
equipped with a magnetic stirrer and reflux condenser
was charged with 4 (160 mg, 0.73 mmol), 11 (304 mg,
0.66 mmol), cesium carbonate (475 mg, 1.46 mmol) and
1,4-dioxane (10 mL). After bubbling nitrogen through
the resulting solution for 30 minutes, Xantphos (32
mg, 0.056 mmol) and
tris(dibenzylideneacetone)dipalladium(0) (30 mg, 0.033
mmol) were added and the reaction mixture was heated
at reflux for 16 h. After this time the reaction was
cooled to room temperature and concentrated under
reduced pressure. The resulting residue was absorbed
onto silica gel and purified by flash chromatography
to give a residue, which was further purified by
preparative reverse phase HPLC to afford a 30% yield
(143 mg) of 12 as a yellow solid: mp 155-156 0C; 1H
NMR (500 MHz, DMSO-J 6) d 9.82 (s, IH), 9.43 (s, IH),
8.08 (d, 2H, J = 7.5 Hz), 7.68 (s, IH), 7.32 (d, 2H, J
= 7.5 Hz), 7.27-7.32 (m, 3H), 7.24 (s, IH), 4.88 (bs,
IH), 3.42-3.75 (m, 4H), 3.59 (s, 3H), 2.95 (s, 3H),
2.76 (m, 2H), 2.61 (m, 5H), 2.28 (s, 3H), 1.78 (m,
4H); MS (ESI+) m/z 597 (M+H). Example 2 Scheme
23,5-dibromo-l-methyl-2(l/7)pyrazinone (13). 13 (J.
Heterocycl. Chem. 1983, 20, 919) [00171] A 250-mL
three-neck round-bottomed flask equipped with a
magnetic stirrer and reflux condenser was charged with
1,2-dichlorobenzene (10OmL) andoxalyl bromide (60.6 g;
281mmol). To the solution was added
methylaminoacetonitrile (7.01 g; 65.8mmol) and the
reaction heated under nitrogen to 8O0C. After 18 h the
resulting mixture was cooled to room temperature,
evaporated under reduced pressure and the resulting
residue purified by flash chromatography to afford
3,5- dibromo-l-methyl-2(l H)pyrazinone (13) (2.87 g,
16%) as an off-white solid: mp 94- 95 0C; MS (ESI+)
m/z 267 (M+H) .
5-Bromo-3-(4-(l,4-dimethyl-3-oxopiperazin-2-yl)phenyla
mino)-l-methylpyrazin- 2(l )-one (14). [00172] A
100-mL three-neck round-bottomed flask equipped with a
mechanical stirrer and reflux condenser was charged
with (4) (780 mg, 3.56 mmol), 13 (998 mg, 3.73 mmol),
cesium carbonate (2.36 g, 7.26 mmol) and 1,4-dioxane
(40 mL). After bubbling nitrogen through the resulting
solution for 30 minutes, Xantphos (.162 g, 0.281 mmol)
and tris(dibenzylideneacetone)dipalladium(0) (.15 g,
.165 mmol) were added, and the reaction mixture was
heated at reflux for 16 h. After this time the
reaction was cooled to room temperature and
concentrated under reduced pressure. The resulting
residue was absorbed onto silica gel and purified by
flash chromatography to afford a 57% yield (818 mg) of
14 as an orange solid: mp 206-207 0C; 1H NMR (500 MHz,
CDCl3) d 8.27 (bs, IH), 7.72 (dd, IH, J = 2.0, 8.5
Hz), 7.36 (dd, 2H, J = 2.0, 8.5 Hz), 6.73 (s, IH),
3.71 (m, IH), 3.69 (s, IH), 3.52 (s, 3H), 3.21 (m,
IH), 3.01 (m, IH), 2.97 (s, 3H), 2.67 (m, IH), 2.19
(s, 3H); MS (ESI+) m/z 406 (M+H).
5-(3-Amino-2-methylphenyl)-3-(4-(l,4-dimethyl-3-oxopip
erazin-2- yl)phenylamino)-l-methylpyrazin-2(l/7)-one
(15).[00173] A 250-mL three-neck round-bottomed flask
equipped with a magnetic stirrer, reflux condenser and
nitrogen inlet was charged with 14 (2.50 g, 6.16
mmol), 



7 (1.79 g, 7.70 mmol), 1,4-dioxane (70 mL) and a
solution of sodium carbonate (1.96 g, 18.5 mmol) in
water (14 mL). After bubbling nitrogen through the
resulting mixture for 30 min,
tetrakis(triphenylphosphine)palladium (711 mg, 0.62
mmol) was added and the reaction mixture then heated
at reflux for H h. After this time the reaction was
cooled to room temperature and 2N hydrochloric acid
(70 mL) followed by ethyl acetate (70 mL) was added.
The mixture was stirred for 0.5 h and then filtered
through a pad of Celite 521. The organic layer of the
filtrate was separated and extracted with 2N
hydrochloric acid (2 x 30 mL). The acidic extracts
were combined and washed with ethyl acetate (4 x 50
mL). The aqueous solution was then stirred vigorously
with ethyl acetate (100 mL) while solid potassium
carbonate was added portionwise until a pH of 12 was
reached. The aqueous layer was separated and extracted
with ethyl acetate (2 x 100 mL). The combined organic
layers were washed with brine (70 mL) and dried over
magnesium sulfate. The drying agent was removed by
filtration, and the filtrate was concentrated under
reduced pressure and dried in a 49 0C vacuum oven for
24 h to afford 15 in 86% yield (2.32 g) as an amber
foam: mp 133-134 0C; 1H NMR (500 MHz, CDCl3) d 8.29
(s, IH), 7.80 (d, IH, J = 8.5 Hz), 7.29 (d, 2H, J =
8.5 Hz), 7.05 (t, IH, J = 8.0 Hz), 6.79 (d, IH, J =
7.5 Hz), 6.73 (d, IH, J = 7.5 Hz), 6.68 (s, IH), 3.72
(s, 3H), 3.64 (m, IH), 3.20 (m, IH), 3.01 (m, IH),
2.99 (s, 3H), 2.66 (m, IH), 2.24 (s, 3H), 2.17 (s,
3H); MS (ESI+) m/z 433.3 (M+H).
7-Oxo-4,5,6,7-tetrahydrobenzo[Z>]thiophene-2-carboxyli
c Acid (16).[00174] A 25-mL single-neck round-bottomed
flask equipped with a magnetic stirrer was purged with
nitrogen and charged with 4,5,6,7-tetrahydrobenzo[ ]
thiophene-2-carboxylic acid (3.00 g, 16.5 mmol),
acetic acid (40 mL) and water (40 mL). A solution of
ammonium cerium(IV) nitrate (36.1 g, 65.9 mmol) in
acetic acid (40 mL) was added dropwise, and the
reaction was stirred at room temperature for 1 h.
After this time, the reaction mixture was poured into
water (200 mL) and extracted with methylene chloride
(3 x 200 mL). The organic extracts were combined,
dried over sodium sulfate, filtered and the solvent
removed under reduced pressure to afford 16 in 72%
yield (2.35 g) as a yellow solid: mp 174-175 0C; 1H
NMR (500 MHz, DMSO-J 6) d 13.60 (bs, IH), 7.68 (s,
IH), 2.86 (t, 2H, J = 6.0 Hz), 2.59 (t, 2H, J = 6.0
Hz), 2.08 (quintet, 2H, J = 6.0 Hz).
-(3-(6-(4-(l,4-Dimethyl-3-oxopiperazin-2-yl)phenylamin
o)-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-2-methylphenyl)-7-oxo-4,5,6,7-
tetrahydrobenzo[Z>]thiophene-2-carboxamide (17).
[00175] A 50-mL single-neck round-bottomed flask
equipped with a magnetic stirrer was purged with
nitrogen and charged with 15 (249 mg, 1.27 mmol), 16
(500 mg, 1.16 mmol), iV,./V-diisopropylethylamine(600
mg, 4.64 mmol) and anhydrous DMF (5 mL).
Benzotriazol-l-yl-oxy-r ps(dimethylamino)phosphonium
hexafluorophosphate (BOP, 616 mg, 1.39 mmol) was
added, and the reaction was stirred for 4 h. After
this time, the reaction was diluted with water (10
mL), and the resulting suspension was filtered. The
filter cake was dissolved in methylene chloride (20
mL), and the solution was washed with 10% aqueous
citric acid (10 mL), saturated aqueous sodium
bicarbonate (10 mL), and water (10 mL), and dried over
sodium sulfate. The drying agent was removed by
filtration, and the solvent was evaporated under
reduced pressure. The resulting residue was purified
by flashchromatography to afford a 52% yield of 17
(370 mg) as a white solid: mp 154-155 0C; 1H NMR (500
MHz, CD2Cl2) d 8.31 (s, IH), 7.81 (dd, IH, J = 7.5,
1.5 Hz), 7.76- 7.72 (m, 3H), 7.50 (s, IH), 7.28-7.23
(m, 4H), 6.73 (s, IH), 3.64 (td, IH, J= 11.5, 4.5 Hz),
3.57 (s, IH), 3.55 (s, 3H), 3.14 (dt, IH, J= 11.5, 3.5
Hz), 2.93 (m, IH), 2.88-2.86 (m, 5H), 2.62-2.57 (m,
3H), 2.36 (s, 3H), 2.17 (m, 2H), 2.09 (s, 3H); MS
(ESI+) m/z 611.2 (M+H).
-(3-(6-(4-(l,4-Dimethyl-3-oxopiperazin-2-yl)phenylamin
o)-4-methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-2-methylphenyl)-7-hydroxy-4,5,6,7
- tetrahydrobenzo[Z>]thiophene-2-carboxamide (18).
[00176] A 50-mL single-neck round-bottomed flask
equipped with a magnetic stirrer was purged with
nitrogen and charged with 17 (250 mg, 0.409 mmol) and
methanol (10 mL). The resulting solution was cooled to
0 0C, and sodium borohydride (31 mg, 0.819 mmol) was
added. After stirring the reaction at room temperature
for 2 h, the solvent was evaporated under reduced
pressure. The resulting residue was purified by flash
chromatography to afford 18 in 88% yield (220 mg) as a
white solid: mp 165-166 0C; 1H NMR (500 MHz, CD2Cl2) d
8.38 (s, IH), 7.90 (d, IH, J = 7.5 Hz), 7.81 (d, 2H, J
= 8.5 Hz), 7.71 (s, IH), 7.39 (s, IH), 7.34-7.27 (m,
4H), 6.80 (s, IH), 4.94 (m, IH), 3.72 (td, IH, J=
11.5, 4.5 Hz), 3.65 (s, IH), 3.62 (s, 3H), 3.21 (m,
IH), 3.01 (m, IH), 2.95 (s, 3H), 2.76-2.62 (m, 3H),
2.43 (s, 3H), 2.22-2.13 (m, 5H), 2.02 (m, IH), 1.83
(m, 2H); MS (ESI+) m/z 595.2 (M+H). Examples 3A and 3B
N-(3-(6-(4-((2R)-l,4-Dimethyl-3-oxopiperazin-2-yl)phen
ylamino)-4-methyl-5-
oxo-4,5-dihydropyrazin-2-yl)-2-methylphenyl)-4,5,6,7-
tetrahydrobenzo[b]thiophene-2-carboxamide
(19).N-(3-(6-(4-((2S)-l,4-Dimethyl-3-oxopiperazin-2-yl
)phenylamino)-4-methyl-5-oxo-
4,5-dihydropyrazin-2-yl)-2-methylphenyl)-4,5,6,7-tetra
hydrobenzo[b]thiophene- 2-carboxamide (20). [00177]
The racemic mixture (12) was subjected to chiral
separation on Chiralcel-AD-H (60% isopropanol in
heptane, with 0.1% trifluoroacetic acid) to give
individual enantiomers at 4.6 minutes (20) ((-)
isomer) ([a]D = -37.8 (c=3.75, CHCl3), mp = 181-183C)
and at 9.2 minutes (19) ((+) isomer) ([a]D 25 = +38.8
(c=3.57, CHCl3), mp = 180-182C). Alternatively, the
racemic mixture (12) was subjected to chiral
separation on Chiralpak AD (75% isopropanol in
heptane, at lmL/min) and individual enantiomers were
collected from 17 to 27 minutes (20) ((-) isomer) and
from 27 to 60 minutes (19) ((+) isomer). [00178]
Alternatively, racemic mixture (4) was subjected to
separation on Chiralpak AD (30% i-propanol/heptane
0.1% trifluoroacetic acid) to give individual
enantiomers at 5.4 minutes (S-isomer) and 14.9 minutes
(R-isomer). The individual isomers 19 and 20 were then
prepared using the general synthetic routes described
in Example 1 or Example 2.
5-Bromo-3-(4-((S)-l,4-dimethyl-3-oxopiperazin-2yl)phen
ylamino)-lmethylpyrazin- 2(l )-one ((S)-14).(S)-14
[00179] To a single-necked 250 niL round-bottomed
flask equipped with a magnetic stirrer and reflux
condenser was charged (-)-l,4-dimethyl-3-(4-
aminophenyl)piperazin-2-one (8.2 g, 37.3 mmol),
3,5-dibromo-l-methylpyrazin- 2(lH)-one (10.0 g, 37.3
mmol), and j-PrOH (100 mL). Triethylamine (5.72 mL, 4
1 mmol, l.leq) was then added and the resulting
suspension was heated at 80 0C for 16 hrs. A thick
slurry was observed the following day. The reaction
was cooled to room temperature then concentrated in
vacuo to -20 mL total volume. At that point 20 mL of
2M Na2CO solution was added followed by 100 mL of
water. The mixture was then allowed to slurry for 2
hrs at room temperature. The off-white solid was then
collected on a fritted funnel and allowed to air dry
for ~ 1 hr. The solids were returned to the reaction
flask and 100 mL of diethyl ether/hexanes (1:1) was
added and the suspension was triturated at room
temperature for 1 hr. The white solid was then
collected on a fritted funnel, dried on the filter
with vacuum for 1 hr, then transferred to a
round-bottomed flask and vacuum-dried overnight. White
solids were obtained, 12.88 g (85 %).
5-Bromo-3-(4-((R)-l,4-dimethyl-3-oxopiperazin-2yl)phen
ylamino)-lmethylpyr a (R)-14 [00180] The (R)-isomer of
compound 14 can be prepared from the (+)-isomer of
l,4-dimethyl-3-(4-aminophenyl)piperazin-2-one using
the same procedure.Example 4 Scheme 4 r -Butyl
4-((lS,2S)-2,3-dihydroxy-l-isopropyl(methyl)amino)prop
yl)- phenylcarbamate (21). [00181] A 50-mL single-neck
round-bottomed flask equipped with a magnetic stirrer
was charged with D-(+) glyceraldehyde (90% purity,
1.62 g, 16.2 mmol), ethanol (16 mL),
iV,iV-methylisopropylamine(1.19 g, 16.3 mmol) and
4-(tertbutoxycarbonylamino)- phenylboronic acid (3.85
g, 16.2 mmol). The flask was sealed with a teflon
stopper, and the reaction mixture was stirred for 3 d.
After this time the mixture was evaporated to dryness
under reduced pressure. The residue was dissolved in
10 mL of 2M aqueous sodium hydrogensulfate (20.0
mmol). The resulting solution was extracted with
methyl t rt-butyl ether (2 x 150 mL), and the aqueous
layer was basified by adding potassium carbonate (2.76
g, 20.0 mmol). Thesuspension was extracted with ether
(2 x 50 rnL), and the organic extracts were combined
and dried over sodium sulfate. After removing the
drying agent by filtration, the solution was
evaporated under reduced pressure to afford a 69%
yield (3.79 g) of 21 as a white solid: mp 61-80 0C; 1H
NMR (300 MHz, DMSO-J 6) d 9.23 (br s, IH), 7.33 (d,
2H, J = 8.4 Hz), 7.16 (d, 2H, J = 8.5 Hz), 4.58 (t,
IH, J = 5.3 Hz), 4.22 (d, IH, J = 4.7 Hz), 3.96
(quintet, IH, J = 5.4 Hz), 3.49 (d, IH, J = 6.2 Hz),
3.30 (m, IH), 3.15 (m, IH), 2.83 (septet, IH, J = 6.5
Hz), 2.06 (s, 3H), 1.47 (s, 9H), 0.85 (d, 3H, J = 6.6
Hz), 0.79 (d, 3H, J = 6.5 Hz); MS (ESI+) m/z 339
(M+H).
(S)-2-(4-(ter^Butoxycarbonylamino)phenyl)-2-(isopropyl
(methyl)amino)acetic Acid (22). [00182] A 100-mL
single-neck round-bottomed flask equipped with a
magnetic stirrer was charged with 21 (1.01 g, 3.00
mmol), acetonitrile (6 mL), carbon tetrachloride (6
mL), water (9 mL) and ruthenium(III) chloride
monohydrate (39 mg, 0.17 mmol); and the resulting
mixture was stirred for 10 min. The reaction was
cooled to -9 0C, and sodium periodate (2.56 g, 12.0
mmol) was added. The mixture was slowly warmed to 0 0C
over 1.5 h, and then stirred at 0 0C for 1 h and
filtered. 



The filter cake was washed with ice-cold water (2 x 5
mL), and the filtrate was diluted with additional
water (20 mL). The aqueous layer was separated, its
acidity was adjusted to pH 5.8, and it was evaporated
to dryness. The residue was triturated with water (10
mL) and the resulting suspension was filtered. The
filter cake was washed with water (2 x 1 mL) and
methyl tert-butyl ether (2 x 5 mL), and dried
overnight under reduced pressure to afford a 13% yield
of 22 (121 mg) as a white solid: 1H NMR (300 MHz,
DMSO-J 6) d 9.40 (s, IH), 7.41 (d, 2H, J = 8.8 Hz),
7.36 (d, 2H, J = 8.8 Hz), 4.19 (s, IH), 3.27 (septet,
IH, J = 6.6 Hz), 2.21 (s, 3H), 1.47 (s, 9H), 1.13 (d,
3H, J = 6.6 Hz), 1.09 (d, 3H, J = 6.6 Hz); MS (ESI+)
m/z 323 (M+H).
(5)-2-(4-Aminophenyl)-2-(isopropyl(methyl)amino)-iV^V-
dimethylacetamide (23).[00183] A 25-mL single-neck
round-bottomed flask equipped with a magnetic stirrer
was purged with nitrogen and charged with 22 ( 116 mg,
0.36 mmol), 1- hydroxy-7-azabenzotriazole (50 mg, 0.37
mmol), iV-(3-dimethylaminopropyl)-iV'-
ethylcarbodiimide hydrochloride (208 mg, 1.08 mmol)
and DMF (2 mL), and the mixture was cooled to 0 0C. A
2M solution of dimethylamine in THF (0.3 mL, 0.6 mmol)
was added, and the reaction was allowed to warm slowly
to room temperature overnight. A solution of potassium
carbonate (2.00 g) in water (10 mL) was added, and the
mixture was extracted with hexanes (3 x 30 mL). The
hexanes extracts were combined, dried over sodium
sulfate, filtered, and evaporated to dryness. The
resulting crude product was mixed with methylene
chloride ( 1 mL) and 4M solution of hydrogen chloride
in dioxane (10 mL). The resulting emulsion was
vigorously stirred for 1 h at room temperature. After
this time, the solvents were evaporated under reduced
pressure, and the resulting residue was treated with
water (2 mL) followed by potassium carbonate (1.0 g),
and then extracted with MrBE (10 mL). The extract was
evaporated and the residue was purified by flash
chromatography on silica gel to afford a 58% yield (53
mg) of 23 as a light yellow oil: 1H NMR (300 MHz,
CDCI3/CD3OD) d 7.20 (d, 2H, J = 8.5 Hz), 6.69 (d, 2H,
J = 8.5 Hz), 4.56 (s, IH), 3.02 (s, 3H), 2.97 (m, IH),
2.91 (s, 3H), 2.11 (s, 3H), 1.03 (d, 3H, J = 6.7 Hz),
1.00 (d, 3H, J = 6.6 Hz). (5)-(+)-
-(3-(6-(4-(2-(Dimethylamino)-l-(isopropyl(methyl)amino
)-2-
oxoethyl)phenylamino)-4-methyl-5-oxo-4,5-dihydropyrazi
n-2-yl)-2-
methylphenyl)-4,5,6,7-tetrahydrobenzo[Z>]thiophene-2-c
arboxamide (24). [00184] A 15-mL three-neck
round-bottomed flask equipped with a magneticstirrer,
nitrogen inlet and reflux condenser was charged with
23(53 mg, 0.212 mmol), 11 (98 mg, 0.212 mmol), cesium
carbonate (152 mg, 0.468 mmol) and 1,4-dioxane (3 mL).
After bubbling nitrogen through the resulting solution
for 30 minutes, Xantphos (10.4 mg, 0.018 mmol) and
tris(dibenzylideneacetone)dipalladium(0) (9.70 mg,
0.010 mmol) were added and the reaction mixture was
heated at reflux for 3 h. After this time the reaction
was cooled to room temperature, filtered and the
filter cake washed with methylene chloride (2 x 25
mL). The filtrate was then concentrated under reduced
pressure and the residue was purified by column
chromatography to afford 24 (68 mg, 52%) as a yellow
solid: mp 133-134 0C; 1U NMR (500 MHz, DMSO-J 6) d
9.79 (br s, IH), 9.19 (br s, IH), 7.93 (d, 2H, J = 8.5
Hz), 7.68 (s, IH), 7.30 (m, 5H), 7.20 (s, IH), 4.56
(s, IH), 3.55 (s, 3H), 3.01 (s, 3H), 2.84 (m, IH),
2.76 (m, 5H), 2.63 (t, 2H, J = 5.5 Hz), 2.28 (s, 3H),
2.02 (s, 3H), 1.79 (m, 4H), 0.91 (m, 6H); MS (ESI+)
m/z 627.5 (M+H); [a]25 D+24.0 (c 0.25, chloroform).
Example 5 Scheme 5Pd2(dba)3, Xantphos, Cs2CO3
1,4-dioxane, reflux, 16 h 2-[4-(/er
-Butoxycarbonylamino)phenyl]-2-[isopropyl(methyl)amino
]acetic Acid (25).25 [00185] A 50-mL single-neck
round-bottomed flask equipped with a magnetic stirrer
was charged with glyoxylic acid (618 mg, 6.72 mmol),
toluene (20 mL), N,Nisopropylmethylamine (486 mg, 6.60
mmol) and 4-(tert-butoxycarbonylamino) phenylboronic
acid (1.58 g, 6.66 mmol). The reaction was sealed with
a plastic cap under a nitrogen atmosphere and stirred
at room temperature for 7 d. After this time, the
reaction was concentrated under reduced pressure. The
resulting residue was subjected to flash
chromatography to afford 25 in 62% yield (1.34 g) as a
light brown solid: mp 320 0C dec, 1 NMR (300 MHz,
DMSO-J 6) d 9.42 (s, IH), 7.42 (d, 2H, J = 8.7 Hz),
7.37 (d, 2H, J = 8.7 Hz), 4.23 (s, IH), 3.28 (m, IH),
3.17 (s, IH), 2.23 (s, 3H), 1.47 (s, 9H), 1.15 (d, 3H,
J = 6.6 Hz), 1.11 (d, 3H, J = 6.6 Hz); MS (ESI+) m/z
323 (M+H). Ethyl
2-[4-(ter^Butoxycarbonylamino)phenyl]-2-[isopropyl(met
hyl)amino] acetate (26). [00186] A 250-mL single-neck
round-bottomed flask equipped with a magnetic stirrer
was purged with nitrogen and charged with 25 (1.50 g,
4.66 mmol), THF (45 mL), l-hydroxy-7-azabenzotriazole
(1.27 g, 9.32 mmol) and l-ethyl-3-[3-dimethyl
amino)propyl]-carbodiimide hydrochloride (1.79 g, 9.32
mmol), and the reaction mixture was stirred for 15
min. Ethanol (429 mg, 9.32 mmol) and 4-dimethylamino
pyridine (57 mg, 0.47 mmol) were added, and the
reaction mixture was stirred at room temperature for a
further 16 h. After this time, the reaction was
partitioned between water (40 mL) and methylene
chloride (50 mL). The layers were separated, and the
aqueous phase was extracted with methylene chloride (2
x 30 mL). The organic extracts were combined and dried
over sodium sulfate. The drying agent was removed by
filtration, and the solvent was evaporated under
reduced pressure. Theresulting residue was dried to a
constant weight under vacuum to afford 26 in 73% yield
(1.20 g) as a white solid: mp 87-88 0C; 1U NMR (500
MHz, DMSO-J 6) d 9.35 (s, IH), 7.40 (d, 2H, J = 7.5
Hz), 7.28 (d, 2H, J = 7.5 Hz), 4.16 (s, IH), 4.05 (m,
2H), 2.80 (septet, IH, J = 6.5 Hz), 2.02 (s, 3H), 1.47
(s, 9H), 1.11 (t, 3H, J = 7.0 Hz), 0.94 (d, 3H, J =
6.5 Hz), 0.88 (d, 3H, J = 6.5 Hz); MS (ESI+) m/z 351
(M+H). Ethyl
2-(4-Aminophenyl)-2-[isopropyl(methyl)amino]acetate
(27). [00187] A 100-mL single-neck round-bottomed
flask equipped with a magnetic stirrer was charged
with 26 (1.19 g, 3.40 mmol) and 4M hydrogen chloride
in 1,4- dioxane (15.0 mL, 60 mmol), and the mixture
was stirred at room temperature for 4 h. After this
time, the reaction mixture was concentrated under
reduced pressure, and the resulting residue was
partitioned between 10% aqueous potassium carbonate
(100 mL) and methylene chloride (75 mL). The layers
were separated, and the aqueous phase was extracted
with methylene chloride (2 x 75 mL). The combined
organic extracts were dried over sodium sulfate,
filtered and concentrated under reduced pressure to
afford 27 in 81% yield (878 mg) as an orange solid: mp
70-71 0C; 1H NMR (500 MHz, DMSO-J 6) d 7.02 (d, 2H, J
= 7.5 Hz), 6.49 (d, 2H, J = 7.5 Hz), 5.07 (bs, 2H),
4.07-3.97 (m, 3H), 2.81 (septet, IH, J = 6.5 Hz), 1.99
(s, 3H), 1.11 (t, 3H, J = 7.0 Hz), 0.92 (d, 3H, J =
6.5 Hz), 0.85 (d, 3H, J = 6.5 Hz); MS (ESI+) m/z 251
(M+H). Ethyl
2-(4-{6-[3-(4-^r/-Butylbenzamido)-2-methylphenyl]-4-me
thyl-3-oxo-3,4-
dihydropyrazin-2-ylamino}phenyl)-2-[isopropyl(methyl)a
mino]acetate (28).[00188] A 50-mL single-neck
round-bottomed flask equipped with a magnetic stirrer,
nitrogen inlet and reflux condenser was charged with
27 (435 mg, 1.74 mmol), 4-tert-butyl-N-
{2-methyl-3-(4,4,5,5,-tetramethyl-[
1,3,2]dioxaborolan-2-yl)-phenyl)- benzamide (717 mg,
1.58 mmol), cesium carbonate (1.13 g, 3.48 mmol) and
1,4- dioxane (15 mL). After bubbling nitrogen through
the resulting solution for 20 minutes, Xantphos (78
mg, 0.134 mmol) and tris(dibenzylideneacetone)
dipalladium(O) (72 mg, 0.079 mmol) were added, and the
reaction mixture was heated at reflux for 16 h. After
this time, the reaction was cooled to room
temperature, filtered and concentrated under reduced
pressure. The resulting residue was purified by flash
chromatography to afford a 43% yield (430 mg) of 28 as
a yellow solid: mp 119-120 0C; 1U NMR (500 MHz, DMSO-J
) d 9.88 (s, IH), 9.24 (s, IH), 7.97 (d, 2H, J = 8.5
Hz), 7.95 (d, 2H, J = 8.5 Hz), 7.55 (d, 2H, J = 8.5
Hz), 7.37 (dd, IH, J = 6.5, 3.5 Hz), 7.31 (d, 2H, J =
8.5 Hz), 7.28 (m, 2H), 7.22 (s, IH), 4.18 (s, IH),
4.04 (m, 2H), 3.56 (s, 3H), 2.81 (septet, IH, J = 6.5
Hz), 2.29 (s, 3H), 2.02 (s, 3H), 1.33 (s, 9H), 1.11
(t, 3H, J = 7.0 Hz), 0.94 (d, 3H, J = 6.5 Hz), 0.88
(d, 3H, J = 6.5 Hz); MS (ESI+) m/z 624 (M+H).
2-(4-{6-[3-(4-^r/-Butylbenzamido)-2-methylphenyl]-4-me
thyl-3-oxo-3,4-
dihydropyrazin-2-ylamino}phenyl)-2-[isopropyl(methyl)a
mino]acetic Acid (29). [00189] A 100-mL single-neck
round-bottomed flask equipped with a magnetic stirrer
and reflux condenser was charged with 28 (400 mg,
0.642 mmol), THF (5 mL) and ethanol (5 mL). A solution
of lithium hydroxide (124 mg, 10.2 mmol) in water (5
mL) was added, and the mixture was heated at 60 0C for
48 h. After this time, the reaction was cooled to room
temperature, and the mixture was slowly acidified to
pH 4.0 with 10% aqueous citric acid. The resulting
precipitate was filtered, and the filter cake was
washed with water (20 mL), then triturated with a 1:10
mixture of methylene chloride/ethyl acetate (20 mL).
The resulting residue was dried to a constant weight
under vacuum at 45 0C to afford 29 in 55% yield (210
mg) as an offwhite solid: mp 197-198 0C; 1 NMR (500
MHz, DMSO-J ) d 9.91 (s, IH), 9.29 (s, IH), 7.99 (d,
2H, J = 8.5 Hz), 7.95 (d, 2H, J = 8.5 Hz), 7.55 (d,
2H, J = 8.5 Hz), 7.39 (d, 2H, J = 8.5 Hz), 7.35 (dd,
IH, J = 7.0, 1.5 Hz), 7.32-7.28 (m, 2H), 7.24 (s, IH),
4.23 (s, IH), 3.56 (s, 3H), 3.30 (m, IH), 2.30 (s,
3H), 2.23 (s, 3H), 1.33 (s, 9H), 1.13 (d, 3H, J = 6.5
Hz), 1.10 (d, 3H, J = 6.5 Hz); MS (ESI+) m/z 596
(M+H). 4-tert-Butyl-N-
(3-(6-(4-(1-(isopropyl(methyl)amino)
-2-(4-methylpiperazin- 1-yl)-
2-oxoethyl)phenylamino)-4-methyl-5-oxo-4,5-dihydropyra
zin-2-yl)-2- methylphenyl)benzamide (30). [00190] To a
sealed tube equipped with a magnetic stirrer, were
charged 29 (100 mg, 0.168 mmol), 1-methylpiperazine
(14.6 mg, 0.168 mmol), DMF (3 niL), Hunig's base (65.1
mg, 0.503 mmol), and BOP (74.3 mg, 0.168 mmol). The
reaction mixture was stirred at room temperature for
26 hrs. Most solvent was removed by rotary evaporation
and the resulting residue was dissolved in ethyl
acetate (100 mL). 



The solution was washed with water (15 mL X 3), dried
over MgSO4, filtered and solvent removed in vacuo.
Silica gel column chromatography (MeOH: CH2Cl = 5: 95)
afforded 30 as a light yellow solid, 25 mg (22 %). 1
NMR (300 MHz, CDCl3) 58.45 (s, 1 H), 8.09 (s, 1 H),
7.95 (s, 1 H), 7.92 (s, 1 H), 7.85 (m, 2 H), 7.75 (m,
1 H), 7.54 (s, 1 H), 7.51 (s, 1 H), 7.40 (m, 2 H),
7.19-7.23 (m, 2 H), , 6.79 (s, 1 H), 5.19 (s, 1 H),
3.62 (s, 3 H), 3.40 (broad s, 2 H), 3.21 (broad s, 2
H), 2.26-2.50 (m, 9 H), 2.18 (s, 3 H), 1.92 (broad s,
2 H), 1.34 (s, 9 H), 1.25-1.31 (m, 6 H) ppm; MS (ESI+)
m/z 678.19 (M+H). Example 6
3-(4-Nitrophenyl)-5,6-dihydropyrazin-2(l/7)-one
(31).[00191] A 50-mL single-neck round-bottomed flask
equipped with a magnetic stirrer was purged with
nitrogen, charged with ethyl 4-nitrophenylpyruvate
(223 mg, 1.00 mmol), 3 pieces of molecular sieves (4-8
mesh, 3A) and anhydrous methanol (10 mL). The
resulting solution was cooled to 0 0C with an ice bath
and 1,2- ethylenediamine (63 mg, 1.05 mmol) was added
dropwise. After addition was complete the reaction was
stirred at room temperature for 1 h. After this time
the resulting suspension was filtered and the filter
cake washed with cold methanol (2 x 5 mL). The filter
cake was dried in an oven at 50 0C overnight under
vacuum to afford 31 in 89% yield (196 mg) as a white
solid: mp 191-192 0C; 1U NMR (500 MHz, DMSO-J 6) d
8.63 (bs, IH), 8.26 (d, 2H, J = 8.0 Hz), 8.09 (d, 2H,
J = 8.0 Hz), 3.88 (t, 2H, J = 6.5 Hz), 3.37 (m, 2H);
MS (ESI+) m/z 220 (M+H).
4-Ethyl-3-(4-nitrophenyl)piperazin-2-one (32). [00192]
A 10-mL single-neck round-bottomed flask equipped with
a magnetic stirrer was purged with nitrogen, charged
with 31 (2.78 g, 12.7 mmol), acetaldehyde (727 mg,
16.5 mmol) and anhydrous methanol (40 mL). A solution
of sodium cyanoborohydride (2.4 g, 38 mmol) and
anhydrous zinc chloride (2.6 g, 19.1 mmol) in
anhydrous methanol (40 mL) was added, and the reaction
was stirred at room temperature for 1 h. After this
time, IN aqueous sodium hydroxide (25 mL) was added,
and the methanol was evaporated under reduced
pressure. The remaining aqueous solution was extracted
with ethyl acetate (3 x 100 mL). The organic layers
were combined, washed with water (100 mL) and brine
(100 mL) and dried over magnesium sulfate. The drying
agent was removed by filtration and the filtrate
concentrated under reduced pressure to afford a 98%
yield (3.20 g) of 32 as a yellow oil: 1 NMR (500 MHz,
DMSO-J ) d 8.18 (d, 2H, J = 8.5 Hz), 8.02 (d, IH, J =
4.0Hz), 7.66 (d, 2H, J = 8.5 Hz), 4.06 (s, IH), 3.39
(td, IH, J = 12.0, 4.0 Hz), 3.22 (m, IH), 3.07 (dt,
IH, J = 12.0, 3.0 Hz), 2.50 (m, IH), 2.37 (m, IH),
2.21 (m, IH), 0.91 (t, 3H, J = 8.5 Hz); MS (ESI+) m/z
250 (M+H). 3-(4-Aminophenyl)-4-ethylpiperazin-2-one
(33). 33 [00193] A 25-mL single-neck round-bottomed
flask equipped with a reflux condenser and magnetic
stirrer was purged with nitrogen and charged with 32
(210 mg, 0.89 mmol), ethanol (6 mL), iron powder (-325
mesh, 491 mg, 8.93 mmol) and 2N hydrochloric acid
(0.70 mL, 1.40 mmol), and the mixture was heated at
reflux for 30 min. After this time, the reaction was
cooled to room temperature, and powdered potassium
carbonate (3.03 g, 22.0 mmol) was added. The resulting
suspension was filtered and the filter cake washed
with ethanol (4 x 10 mL). The filtrate was
concentrated under reduced pressure to afford 33 in
100% yield (185 mg) as a white solid: mp 153-154 0C;
IH NMR (300 MHz, DMSO-d6) d 7.74 (d, IH, J = 2.7 Hz),
6.90 (d, 2H, J = 8.4 Hz), 6.47 (d, 2H, J = 8.4 Hz),
4.95 (bs, 2H), 3.45 (m, IH), 3.42 (s, IH), 3.14 (m,
IH), 2.89 (m, IH), 2.44 (m, IH), 2.02 (s, 3H); MS
(ESI+) m/z 206 (M+H).
5-Bromo-3-(4-(l-ethyl-3-oxopiperazin-2-yl)phenylamino]
-l-methylpyrazin- [00194] A 100-mL single-neck
round-bottomed flask equipped with a magnetic stirrer
and reflux condenser was charged with 33 (450 mg, 2.05
mmol), isopropanol (5 mL), 13 (603 mg, 2.26 mmol) and
DL-10-camphorsulfonic acid (813 mg, 3.50 mmol), and
the reaction mixture was then stirred at reflux for 16
h. After this time, the reaction mixture was cooled to
room temperature, filtered and the filter cake
washedwith isopropanol (10 niL). The resulting solid
was dissolved in methylene chloride/methanol (3:1),
absorbed onto silica gel and purified by flash
chromatography to afford 34 in 79% yield (654 mg) as
an orange solid: mp 152-153 0C; 1U NMR (500 MHz,
CDCl3) 58.28 (bs, 1H7.73 (d, 2H, J = 8.5 Hz), 7.43 (d,
2H, J = 8.5 Hz), 6.74 (s, IH), 5.90 (d, IH, J = 3.5
Hz), 4.12 (s, IH), 3.60 (m, IH), 3.52 (s, 3H), 3.36
(m, IH), 3.12 (m, IH), 2.60 (m, 2H), 2.28 (m, IH),
1.00 (t, 3H, J = 7.0 Hz); MS (ESI+) m/z 406.0 (M+H).
-(3-(6-(4-(l-Ethyl-3-oxopiperazin-2-yl)phenylamino)-4-
methyl-5-oxo-4,5-
dihydropyrazin-2-yl)-6-fluoro-2-methylphenyl)-4,5,6,7-
tetr ahydrobenzo [00195] A 100-mL single-neck
round-bottomed flask equipped with a magnetic stirrer,
reflux condenser and nitrogen inlet was charged with
1,4-dioxane (13 mL), water (3 mL) and sodium carbonate
(417 mg, 3.93 mmol). After bubbling nitrogen through
the resulting mixture for 15 min, 34 (150 mg, 0.370
mmol), iV-(6-Fluoro-2-
methyl-3-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)
phenyl)-4,5,6,7-tetrahydro benzo[
]thiophene-2-carboxamide. (192 mg, 0.460 mmol and
tetrakis(triphenyl phosphine)palladium(O) (75 mg,
0.065 mmol) were added, and the reaction mixture then
heated at reflux for 5 h. After this time, the
reaction mixture was cooled to room temperature,
filtered and the filter cake washed with diethyl ether
(10 mL). The resulting solid was dissolved in
methylene chloride/methanol (10:1), absorbed onto
silica gel and purified by flash chromatography to
afford 35 in 41% yield (93 mg) as a yellow solid: mp
179-180 0C; 1 NMR (500 MHz, CDCl3) d 8.31 (bs, IH),
7.79 (d, 2H, J = 8.5 Hz), 7.39 (m, 3H), 7.33 (m, IH),
7.22 (s, IH), 7.04 (t, IH, J = 8.0 Hz), 6.68 (s, IH),
5.80 (d, IH, J = 3.5 Hz), 3.99 (s, IH), 3.65 (s, 3H),
3.64 (m, IH), 3.36(m, IH), 3.11 (m, IH), 2.82 (t, 2H,
J = 6.0 Hz), 2.66 (t, 2H, J = 6.0 Hz), 2.59 (m, 2H),
2.36 (s, 3H), 2.27 (m, IH), 1.85 (m, 4H), 0.99 (t, 3H,
J = 7.0 Hz); MS (ESI+) m/z 615.3 (M+H). Example 7
Scheme 7 2,6-Dibromopyridine-3-diazonium
Tetrafluoroborate (36). 36 [00196] A 500-mL three-neck
round-bottomed flask equipped with a magnetic stirrer,
nitrogen inlet and addition funnel was purged with
nitrogen and charged with 2,6-dibromo-3-aminopyridine
(25.0 g, 99.2 mmol) and 1,2-dimethoxyethane (70 niL),
and the solution was cooled to -10 0C using an
ice/acetone bath. A solution of boron
trifluoride-diethyl etherate (21.1 g, 148 mmol) in 70
mL of 1,2-dimethoxyethane was added at such a rate at
to maintain the internal reaction temperature below -
5 0C.After the addition was complete, a solution of
tert-butyl nitrite (12.2 g, 118 mmol) in 70 rnL of
1,2-dimethoxyethane was added dropwise maintaining the
internal reaction temperature below - 5 0C. The
reaction was stirred for a further 1 h at -10 0C.
After this time the reaction was filtered and the
filter cake was washed with hexanes (3 x 75 mL) and
dried at room temperature on air for 24 h, to afford a
98% yield (34.1 g) of 36 as a white solid: mp 130-131
0C; 1 NMR (300 MHz, DMSO-J 6) d7.72 (d, IH, J = 9.6
Hz), 5.66 (d, IH, J = 9.6 Hz).
2,6-Dibromo-3-fluoropyridine (37). 37 [00197] A l-L
single-neck round-bottomed flask equipped with a
reflux condenser open to air was charged with 36 (4.00
g, 11.4 mmol) which was equally distributed on the
flask bottom and placed in an oil bath at room
temperature. The bath was heated to 80 0C over 20 min,
then the bath temperature was gradually increased to
130 0C over 30 min, until a decomposition occurred at
an oil bath temperature of 130 0C. Once all of the
powder had visibly decomposed (the solid was
transformed to a goo and the evolution of gas
stopped), the reaction was cooled to room temperature
and the resulting residue extracted with diethyl ether
(3 x 75 mL) decanting the ether extracts. The organic
extracts were combined, washed with saturated aqueous
sodium bicarbonate (200 mL) and dried over sodium
sulfate. The drying agent was removed by filtration,
and the filtrate was concentrated under reduced
pressure at room temperature to afford a 100% yield
(3.00 g) of 37 as a yellow solid: mp 47-48 0C; 1 NMR
(300 MHz, CDCl3) d 7.44 (dd, IH, J = 3.3, 8.4 Hz),
7.31 (m, IH).
-(6-Bromo-3-fluoropyridin-2-yl)-4,5,6,7-tetrahydrobenz
o[Z>]thiophene-2- carboxamide (38).38 [00198] A l-L
three-neck round-bottomed flask equipped with a
mechanical stirrer, reflux condenser and nitrogen
inlet was charged with 1,4-dioxane (56 mL), 37 (3.00
g, 11.7
mmol),4,5,6,7-tetrahydrobenzo[b]thiophene-2-carboxamid
e (1.29 g, 7.12 mmol) and cesium carbonate (5.09 g,
15.6 mmol). After bubbling nitrogen through the
resulting solution for 30 min, Xantphos (350 mg, 0.605
mmol) and tris(dibenzylideneacetone)- dipalladium(O)
(326 mg, 0.365 mmol) were added and the reaction
mixture was heated at reflux for 2 h. After this time
the reaction was cooled to room temperature and
filtered through a pad of Celite 521. The filter cake
was washed with methylene chloride (50 mL). The
filtrate was concentrated under reduced pressure and
the resulting residue was purified by column
chromatography using 500 cc of silica and eluting with
5% EtOAc/hexanes to afford a 37% yield of 38 (940 mg)
a white solid: R/ = 0.55 (20% ethyl acetate in
hexanes); 1H NMR (500 MHz, CDCl3) 57.80 (bs, IH), 7.38
(m, IH), 7.37 (s, IH), 7.32 (dd, IH, J = 3.0, 8.0 Hz),
2.81 (t, 2H, J = 6.5 Hz), 2.64 (t, 2H, J = 6.0 Hz),
1.85 (m, 4H); MS (ESI+) m/z 355.1 (M+H) and
N-(6-bromo-5-fluoropyridin-2-yl)-4,5,6,7-tetrahydroben
zo[b]thiophene-2- carboxamide in 34% yield as a white
solid: Ry= 0.85 (20% ethyl acetate in hexanes); 1 NMR
(500 MHz, CDCl3) d 8.29 (dd, IH, J = 3.5, 9.0 Hz),
8.24 (bs, IH), 7.47 (dd, IH, m), 7.33 (s, IH), 2.81
(t, 2H, J = 6.5 Hz), 2.64 (t, 2H, J = 6.0 Hz), 1.85
(m, 4H); 



MS (ESI+) m/z 355.1 (M+H).
3-(4-(4-Ethyl-l-methyl-3-oxopiperazin-2-yl)phenylamino
)-l-methyl-5-(4,4,5,5- tetr amethyl-l[00199] A 25 niL
single-neck round-bottomed flask equipped with a
magnetic stirrer and thermoregulator was purged with
nitrogen and charged with 5-bromo-3-(4- (4-ethyl-
1-methyl-3-oxopiperazin-2-yl)phenylamino)-
1-methylpyrazin-2( lH)-one (225 mg, 0.536 mmol) ,
bis(4,4,5,5-tetramethylpinacolato)diboron (170 mg,
0.671 mmol) potassium acetate (210 mg, 2.06 mmol) and
1,4-dioxane (10 mL). A stream of nitrogen was passed
through the resulting suspension for 30 min.
Pd(dppf)Ci2*CH2Cl2 (15 mg, 0.016 mmol) was then added
and the reaction stirred at reflux for 3 h. After this
time, the mixture was cooled to ambient temperature,
partitioned between water (40 mL) and ethyl acetate
(60 mL) and filtered through a plug of Celite 521. The
organic phase was separated, dried over sodium
sulfate, filtered and concentrated under reduced
pressure. The residue was triturated with diethyl
ether (5 mL) and the suspension was filtered. The
filter cake was dried under vacuum at room temperature
to afford) crude 39, which was used in the following
reaction directly: MS (ESI+) m/z 468.2 (M+H).
-(6-(6-(4-(4-Ethyl-l-methyl-3-oxopiperazin-2-yl)phenyl
amino)-4-methyl-5-oxo-
4,5-dihydropyrazin-2-yl)-3-fluoropyridin-2-yl)-4,5,6,7
- tetr ahydrobenzo[ ]thio [00200] A 25-mL three-neck
round-bottomed flask equipped with a magnetic stirrer,
reflux condenser and nitrogen inlet was charged with
1,4-dioxane (7 mL), a solution of sodium carbonate
(163 mg, 2.08 mmol) in water (ImL), 38 (183 mg, 0.515
mmol) and 39 (0.537 mmol, presuming quantitative
yield) After bubbling nitrogen through the resulting
mixture for 30 min,
tetrakis(triphenylphosphine)palladium(0) (60 mg, 0.052
mmol) was added, and the reaction mixture then heated
at reflux for 4 h. After this time, the reaction
mixture was cooled to room temperature, and 2N
hydrochloric acid (20 mL) followed by methylene
chloride (20 mL) was added. Theaqueous layer was
separated, washed with methylene chloride (2 x 25 rnL)
and then basified to pH 9 with saturated aqueous
potassium carbonate. The aqueous layer was then
extracted with methylene chloride (3 x 25 mL), and the
organic extracts were combined and dried over sodium
sulfate. The drying agent was removed by vacuum
filtration and the filtrate concentrated under reduced
pressure to afford 40 in 30% yield (83 mg) as a yellow
solid: mp 155-156 0C; 1 NMR (500 MHz, CDCl3) d 8.27
(bs, IH), 7.95 (dd, IH, J = 3.5, 8.5 Hz), 7.84 (m,
3H), 7.72 (s, IH), 7.55 (t, IH, J = 9.0 Hz), 7.46 (m,
3H), 4.01 (s, IH), 3.72 (m, 2H), 3.64 (s, 3H), 3.49
(m, IH), 3.40 (m, IH), 3.38 (m, IH), 3.24 (m, IH),
2.83 (t, 2H, J = 6.0 Hz), 2.67 (m, 3H), 1.86 (m, 4H),
1.16 (t, 3H, J = 7.5 Hz); MS (ESI+) m/z 616.3 (M+H).
Example 8 Scheme
85-Bromo-l-methyl-3-nitropyridin-2-one (41). 41
[00201] A 1-L round-bottomed flask equipped with a
magnetic stirrer was purged with nitrogen and charged
with 5-bromo-3-nitro-2-hydroxypyridine (24.0 g, 0.11
mol), anhydrous DMF (280 mL) and powdered potassium
carbonate (-350 mesh, 33.4 g, 0.24 mol), and the
suspension stirred for 15 min at ambient temperature.
After this time methyl iodide (17.1 g, 0.124 mol) was
added, and the mixture stirred at room temperature for
18 h. The reaction mixture was then diluted with water
(750 mL) and extracted with ethyl acetate (3 x 1.0 L).
The organic extracts were combined, washed with brine
(500 mL) and dried over sodium sulfate. After removing
the drying agent by filtration, the filtrate was
evaporated to dryness under reduced pressure. The
resulting residue was purified by flash chromatography
on silica to afford an 85% yield (21.7 g) of 41 as a
yellow solid: mp 122-123 0C; 1U NMR (300 MHz, CDCl3) d
8.37 (d, IH, J = 2.7 Hz), 7.26 (s, IH), 3.68 (s, 3H);
MS (ESI+) m/z 234 (M+H).
3-Amino-5-bromo-l-methylpyridin-2-one (42).42 [00202]
A l-L three-neck round-bottomed flask equipped with a
mechanical stirrer and reflux condenser was purged
with nitrogen and charged with 41 (21.7 g, 93.3 mmol),
ethanol (305 mL), iron powder (-325 mesh, 52.1 g, 933
mmol) and 2N hydrochloric acid (50 mL, 100 mmol), and
the mixture was heated for 2 h at 60 0C. After this
time, the reaction was cooled to room temperature, and
potassium carbonate was added to pH 8 as determined by
a pH paper. The resulting suspension was filtered and
the filter cake washed with ethanol (4 x 100 mL). The
filtrate was concentrated under reduced pressure to
yield a brown solid. This solid was purified by column
chromatography on silica gel to afford 42 in 77% yield
(14.5 g) as an offwhite powder: mp 104-105 0C; 1 NMR
(500 MHz, DMSO-J ) d 7.15 (d, IH, J = 2.5 Hz), 6.46
(d, IH, J = 2.5 Hz), 5.45 (bs, 2H), 3.40 (s, 3H); MS
(ESI+) m/z 203 (M+H).
-(3-(5-Amino-l-methyl-6-oxo-l,6-dihydropyridin-3-yl)-2
-methylphenyl)-4,5,6,7- tetr ahydrobenz [00203] Using
the same general procedure as described for the
preparation of 10, 42 (3.67 g) gave a 28% yield (2.10
g) of 43 as a yellow solid: mp 210-211 0C; 1 NMR (500
MHz, DMSO-J 6) d 9.78 (bs, IH), 7.65 (s, IH), 7.25
(dd, IH, J = 1.5, 8.0 Hz), 7.21 (t, IH, J = 7.5 Hz),
7.09 (dd, IH, J = 1.0, 7.0 Hz), 6.89 (d, IH, J = 2.0
Hz), 6.43 (d, IH, J = 2.5 Hz), 5.19 (bs, 2H), 3.49 (s,
3H), 2.75 (m, 2H), 2.62 (m, 2H), 2.12 (s, 3H), 1.77
(m, 4H); MS (ESI+) m/z 394 (M+H).
N-[3-(5-{[5-(l,4-dimethylO-oxopiperazin-2-yl)pyridin-2
-yl]amino}-l-methyl-6-
oxo-l,6-dihydropyridin-3-yl)-2-methylphenyl]-4,5,6,7-t
etrahydro-lbenzothiophene- 2-carboxamide (44).[00204]
A 48-mL sealed tube equipped with a magnetic stirring
bar was charged with 43 (0.20 g, 0.5 mmol),
3-(6-chloropyridin-3-yl)-l,4-dimethylpiperazin- 2-one
(0.185 g, 0.8 mmol), Pd2(dba)3 (0.032 g, 0.035 mmol),
9,9-dimethyl-4,5- bis(diphenylphosphino)xanthene
(0.030 g, 0.05 mmol), and Cs2CO3 (0.326 g, 1.0 mmol)
in dioxane (10 mL). After the mixture was degassed for
15 min., it was heated at 95 0C for 16 h. Then, the
reaction mixture was cooled to room temperature and
poured into H2O (10 mL). To this was added
dichloromethane (10 mL) and the layers were separated.
The aqueous phase was extracted with dichloromethane
(3 x 10 mL), and the combined organic extracts were
washed with H2O (5 mL) and brine (5 mL), dried (Na2SO
), and concentrated. The crude mixture was purified by
column chromatography, gradient 0-10 %, MeOH in
dichloromethane/ether (1/1), to afford 0.10 g (34 %)
of 44 as a solid; MS (ESI+) m/z 596 (M+H). Example 9
Scheme 9Ethyl
2-(4-Ethylpiperazin-l-yl)-2-(4-(4-methyl-6-(2-methyl-3
-(5,6,7,8-tetrahydro- 4
-cyclohepta[Z>]thiophene-2-carboxamido)phenyl)-3-oxo-3
,4-dihydropyrazin-2- ylamino)phenyl)acetate (45).
[00205] Using the same procedure as described for the
preparation of 10, the reaction of ethyl
2-(4-(6-Bromo-4-methyl-3-oxo-3,4-dihydropyrazin-2-
ylamino)phenyl)-2-(4-ethylpiperazin-l-yl)acetate (1.33
g) with N-(2-methyl-3-
(4,4,5,5-tetramethyl-l,3-dioxolan-2-yl)phenyl)-5,6,7,8
-tetrahydro-4Hcyclohepta[ b]thiophene-2-carboxamide
(1.26 g) gave a 73% yield (1.39 g) of 45 as atan foam:
mp 168-170 0C; 1 NMR (300 MHz, CDCl3) d 8.34 (s, IH),
7.92 (d, IH, J = 7.8 Hz), 7.80 (d, 2H, J = 8.7 Hz),
7.54 (s, IH), 7.39 (d, 2H, J = 8.7 Hz), 7.39 (s, IH),
7.27 (t, IH, J = 8.1 Hz), 7.18 (dd, IH, J = 7.8, 1.2
Hz), 6.74 (s, IH), 4.14 (m, 2H), 3.91 (s, IH), 3.60
(s, 3H), 2.87 (t, 2H, J = 5.7 Hz), 2.76 (t, 2H, J =
5.7 Hz), 2.61 (br s, 8H), 2.32 (s, 3H), 1.88 (m, 2H),
1.77 (m, 4H), 1.17 (t, 3H, J = 7.2 Hz), 1.05 (t, 3H, J
= 7.2 Hz); MS (ESI+) m/z 683 (M+H).
2-(4-Ethylpiperazin-l-yl)-2-(4-(4-methyl-6-(2-methyl-3
-(5,6,7,8-tetrahydro-4 -
cyclohepta[Z>]thiophene-2-carboxamido)phenyl)-3-oxo-3,
4-dihydropyrazin-2- ylamino)phenyl)acetic Acid (46).
[00206] Using the same procedure as described for the
preparation of 29, saponification of 45 (1.29 g) gave
a 97% yield (1.20 g) of 46 as an off-white solid: mp
168-170 0C; 1 NMR (300 MHz, DMSO-J 6) d 9.79 (s, IH),
9.25 (s, IH), 7.96 (d, 2H, J = 7.5 Hz), 7.70 (s, IH),
7.29 (m, 6H), 3.86 (m, IH), 3.71 (s, 3H), 3.37 (q, 2H,
J = 7.2 Hz), 2.81 (m, 2H), 2.69 (m, 2H), 2.42 (br s,
8H), 2.19 (s, 3H), 1.83 (br s, 2H), 1.61 (br s, 4H),
0.95 (t, 3H, J = 7.2 Hz); MS (ESI+) m/z 655 (M+H).
-(3-(6-(4-(l-(4-Ethylpiperazin-l-yl)-2-((2-hydroxyethy
l)(methyl)amino)-2-
oxoethyl)phenylamino)-4-methyl-5-oxo-4,5-dihydropyrazi
n-2-yl)-2- methylpheny - S-tetr ahydr o
-cyclohepta^lthiophene^-carboxamide (47).[00207] Using
the same procedure as described for the preparation of
30, the reaction of 46 (307 mg) with
2-(methylamino)ethanol (71 mg) gave a 37% yield
(125mg) of 47 as a white solid: mp 163-165 0C; 1U NMR
(500 MHz, CDCl3) d 8.33 (s, IH), 7.90 (d, IH, J = 8.0
Hz), 7.80 (d, 2H, J = 9.0 Hz), 7.62 (s, IH), 7.48 (m,
IH), 7.41 (s, IH), 7.35 (d, 2H, J = 8.5 Hz), 7.27 (t,
IH, J = 8.0 Hz), 7.17 (d, IH, J = 7.5 Hz), 6.74 (s,
IH), 4.15 (s, IH), 3.72 (m, 2H), 3.62 (m, IH), 3.61
(s, 3H), 3.50 (m, 2H), 3.02 (s, 3H), 2.87 (t, 2H, J =
5.5 Hz), 2.75 (t, 2H, J =5.5 Hz), 2.56 (m, 8H), 2.40
(s, 3H), 1.88 (m, 2H), 1.74 (m, 2H), 1.65 (m, 2H),
1.09 (t, 3H, J = 7.0 Hz); MS (ESI+) m/z 712 (M+H).
Example 10 [00208] The following compounds were
prepared using procedures similar to those described
in Examples 1-9.N-(3-(6-(4-(l-(ethyl(isopropyl)
amino)-2-((2-methoxyethyl) (methyl)amino)-2-oxoethyl)
phenylamino)-4-methyl-5-oxo- 684.35 685.0
4,5-dihydropyrazin-2-yl)-2- methylphenyl)-4,5,6,7-
tetrahydrobenzo[b]thiophene- 2-carboxamide
N-(3-(6-(4-(l,2-bis(4-ethyl piperazin-
1-yl)-2-oxoethyl) 



phenylamino)-4-methyl-5-oxo-
4,5-dihydropyrazin-2-yl)-2- 736.39 737.4
methylphenyl)-4,5,6,7- tetrahydrobenzo[b]thiophene-
2-carboxamide N-(3-(6-(4-(l,2-bis(4-ethyl piperazin-
1-yl)-2-oxoethyl) phenylamino)-4-methyl-5-oxo-
4,5-dihydropyrazin-2-yl)-2- 750.40 751.4
methylphenyl)-5,6,7,8- tetrahydro-4H-cyclo hepta[b]
thiophene-2-carboxamideGalenical Formulations of
Organic Compounds The present invention relates to
pharmaceutical oral fixed dose combinations comprising
an orally active renin inhibitor, Aliskiren, or a
pharmaceutically acceptable salt thereof, and an
angiotensin Il antagonist, Valsartan, or a
pharmaceutically acceptable salt thereof, as the
active ingredients in a suitable carrier. In
particular, the present invention provides galenical '
formulations comprising the hemi-fumarate salt of
Aliskiren in combination with Valsartan. The present
invention also relates to the processes for their
preparation and to their use as medicaments. Renin
released from the kidneys cleaves angiotensinogen in
the circulation to form the decapeptide angiotensin I
. This is in turn cleaved by angiotensin converting
enzyme in the lungs, kidneys and other organs to form
the octapeptide angiotensin II. The octapeptide
increases blood pressure both directly by arterial
vasoconstriction and indirectly by liberating from the
adrenal glands the sodium-ion-retaining hormone
aldosterone, accompanied by an increase in
extracellular fluid volume. Inhibitors of the
enzymatic activity of renin bring about a reduction in
the formation of angiotensin I . As a result a smaller
amount of angiotensin Il is produced. The reduced
concentration of that active peptide hormone is the
direct cause of, e.g., the antihypertensive effect of
renin inhibitors. Accordingly, renin inhibitors, or
salts thereof, may be employed, e.g., as
antihypertensives or for treating congestive heart
failure. The renin inhibitor, Aliskiren, in
particular, a hemi-fumarate thereof, is known to be
effective in the treatment of reducing blood pressure
irrespective of age, sex or race and is also well
tolerated. Aliskiren in form of the free base is
represented by the following formula and chemically
defined as 2(S),4(S),5(S),7(S)-
L/-(3-amino-2,2-dimethyl-3-oxopropyl)-2,7-
di(1-methylethyl)-4-hydroxy-5-amino-8-{4-methoxy-3-(3-
methoxy-propoxy)phenyl]-octanamide. As described
above, most preferred is the hemi-fumarate salt
thereof which is specifically disclosed in EP 678503 A
as Example 83. Valsartan is a known Angiotensin
receptor blocker (ARB, angiotensin Il antagonist) and
the combination with Aliskiren is described, e.g. in
WO02/40007. Angiotensin Il is a hormone that causes
blood vessels to constrict. This, in turn, can result
in high blood pressure and strain on the heart. It is
known that angiotensin Il interacts with specific
receptors on the surface of target cells. Two receptor
subtypes for angiotensin II, namely AT1 and AT2, have
been identified thus far. In recent times, great
efforts have been made to identify substances that
bind to the AT1 receptor. Angiotensin receptor
blockers (ARBs, angiotensin Il antagonists) are now
known to prevent angiotensin Il from binding to its
receptors in the walls of blood vessels, thereby
resulting in lower blood pressure. Because of the
inhibition of the AT1 receptor, such antagonists can
be used, therefore, as anti-hypertensives or for the
treatment of congestive heart failure, among other
indications. Administration of such pharmaceutical
agents via the oral route is preferred to parenteral
administration because it allow self-administration by
patients whereas parenteral formulations have to be
administered in most cases by a physician or
paramedical personnel. However, Aliskiren is a drug
substance difficult to formulate due to its
physicochemical properties and it is not trivial to
make oral formulations in the form of tablets in a
reliable and robust way. For example, Aliskiren has a
needle shaped crystallization habit, which has a
negative influence on the bulk properties of the drug
substance, e.g., flow properties and bulk density. The
compression behavior of the drug substance is poor,
leading to weak interparticulate bonds and
polymorphism changes under pressure. Aliskiren has a
strong elastic component that also leads to weakening
of interparticulate bonds. The drug substance quality
is very variable with effect on the processability of
a tablet, e.g., particle size distribution, bulk
density, flowability, wetting behavior, surface area
and sticking tendency. Moreover, Aliskiren is highly
hygroscopic. After contact with water and removal of
the water, the drug substance polymorphism changes to
an amorphous state, which shows inferior stability
compared to the crystalline state. In addition, in the
particular case of high dose of Aliskiren or a
pharmaceutically acceptable salt thereof (up to 300 mg
of the freebase per tablet) makes a high drug loading
necessary in order to achieve a reasonable tablet
size. The combination of these hurdles makes a
standard tablet manufacturing process extremely
difficult. A solid oral dosage form of Aliskiren is
described in WO2005/089729. On the other hand,
Valsartan has pH dependent solubility whereby it
ranges from very slightly soluble in an acidic
environment to soluble in a neutral environment of the
gastrointestinal tract. Further, development of a
patient-convenient oral dosage form of Valsartan is
challenging due to its low bulk density. Moreover, in
general the development of oral fixed dose combination
formulations using certain active ingredients is
challenging. As used herein, "fixed dose combination"
refers to a combination of defined doses of two drugs
or active ingredients presented in a single dosage
unit (e.g. a tablet or a capsule) and administered as
such; further as used herein, "free dose combination"
refers to a combination of two drugs or active
ingredients administered simultaneously but as two
distinct dosage units. When formulating oral fixed
dose combinations, it is of advantage to provide a
patient-convenient dosage form that is bioequivalent
to the corresponding free dose combination of the same
active ingredients in order to save time and costs in
the development of the fixed dose combination.
Development of fixed-dose combinations that are
bioequivalent to the free dose combination is
challenging due to the multiplicity of hurdles arising
from pharmacokinetic and pharmaceutical properties of
the drugs sought to be combined. The difficulties
encountered with Aliskiren to prepare oral
formulations in the form of tablets in a reliable and
robust way are believed to be potentiated when using
it in combination with other therapeutic agents, in
particular Valsartan for the reasons mentioned above.
In the case where the therapeutic doses of Valsartan
and Aliskiren are high, when the two drugs are
combined it is highly desired that the amounts of
excipients are kept at a minimum to avoid excessively
large formulations. Despite that fact, the formulation
should still fulfill all of the above requirements.-
AAccordingly, a suitable and robust galenical
formulation overcoming the above problems related to
the properties of Aliskiren in particular when
formulated together with Valsartan need to be
developed. Surprisingly it has been found that a
certain dissolution profile of the two active
ingredients is required in order to achieve a robust
galenical formulation of the combination which is as
similar as possible to the corresponding free dose
combination with regard to the area under the curve
(AUC) and preferably also the maximum plasma
concentration (Cmax) so as to be most preferably
bioequivalent to the free combination of the two
active ingredients. From the solubility and absorption
properties of the individual active ingredients one
would not expect that the dissolution profile is
critical in approaching or reaching bioequivalence. In
one embodiment, the present invention is directed to a
pharmaceutical oral fixed dose combination comprising
a) a therapeutically effective amount of Aliskiren, or
a pharmaceutically acceptable salt thereof, b) a
therapeutically effective amount of Valsartan, or a
pharmaceutically acceptable salt thereof, wherein the
pharmaceutical oral fixed dose combination shows an in
vitro dissolution of component a) of 80% or less,
preferably of 60% or less, more preferably of from 60%
to 15%, after 10 minutes and 98% or less, preferably
95% or less, more preferably of from 95% to 40%, after
20 minutes, and a dissolution profile of component b)
of 25 % or more, preferably of 30% or more, after 30
minutes, and 40% or more, preferably 45% or more after
60 minutes at pH 4.5. In a preferred embodiment, the
present invention is directed to a pharmaceutical oral
fixed dose combination comprising a) a therapeutically
effective amount of Aliskiren, or a pharmaceutically
acceptable salt thereof,b) a therapeutically effective
amount of Valsartan, or a pharmaceutically acceptable
salt thereof, wherein the pharmaceutical oral fixed
dose combination shows an in vitro dissolution of
component a) of 80% or less after 10 minutes and 98%
or less after 20 minutes, and a dissolution profile of
component b) of 25 % or more after 30 minutes, and 40%
or more after 60 minutes at pH 4.5; preferably an in
vitro dissolution of component a) of 60% or less after
10 minutes and 95% or less after 20 minutes, and a
dissolution profile of component b) of 25 % or more
after 30 minutes, and 45% or more after 60 minutes at
pH 4.5; more preferably an in vitro dissolution of
component a) of from 60% to 15%, after 10 minutes and
of from 95% to 40%, after 20 minutes, and a
dissolution profile of component b) of 30% or more,
after 30 minutes, and 40% or more after 60 minutes at
pH 4.5. In a further embodiment, the present invention
is directed to a pharmaceutical oral fixed dose
combination comprising a) a therapeutically effective
amount of Aliskiren, or a pharmaceutically acceptable
salt thereof, b) a therapeutically effective amount of
Valsartan, or a pharmaceutically acceptable salt
thereof, wherein the pharmaceutical oral fixed dose
combination shows an in vitro dissolution of 



component a) of 60% or less after 10 minutes and 95%
or less after 20 minutes, and a dissolution profile of
component b) of 25 % or more after 30 minutes, and 45%
or more after 60 minutes at pH 4.5. In yet further
embodiment, the present invention is directed to a
pharmaceutical oral fixed dose combination comprising
a) a therapeutically effective amount of Aliskiren, or
a pharmaceutically acceptable salt thereof,b) a
therapeutically effective amount of Valsartan, or a
pharmaceutically acceptable salt thereof, wherein the
pharmaceutical oral fixed dose combination shows an in
vitro dissolution of component a) of from 60% to 15%,
after 10 minutes and of from 95% to 40%, after 20
minutes, and a dissolution profile of component b) of
30% or more, after 30 minutes, and 40% or more after
60 minutes at pH 4.5. In another embodiment, the
present invention is directed to a pharmaceutical oral
fixed dose combination comprising a) a therapeutically
effective amount of Aliskiren, or a pharmaceutically
acceptable salt thereof, b) a therapeutically
effective amount of Valsartan, or a pharmaceutically
acceptable salt thereof, wherein the pharmaceutical
oral fixed dose combination shows an in vitro
dissolution of component a) of 60% or less after 10
minutes and 95% or less, preferably of from 95% to
40%, after 20 minutes, and a dissolution profile of
component b) of 40 % or less after 30 minutes, and 50%
or less after 60 minutes at pH 1. In yet another
embodiment, the present invention is directed to a
pharmaceutical oral fixed dose combination comprising
a) a therapeutically effective amount of Aliskiren, or
a pharmaceutically acceptable salt thereof, b) a
therapeutically effective amount of Valsartan, or a
pharmaceutically acceptable salt thereof, wherein the
pharmaceutical oral fixed dose combination shows an in
vitro dissolution of component a) of 50% or less after
10 minutes and 95% or less, preferably of from 95%
to30% after 20 minutes, and a dissolution profile of
component b) of 75 % or more after 30 minutes, and 85%
or more after 60 minutes at pH 6.8. Such a
pharmaceutical oral fixed dose combination has an AUC
and preferably also a Cmax for the respective active
ingredients which is as similar as possible to the to
a free dose combination of Aliskiren and Valsartan and
such a pharmaceutical oral fixed dose / combination is
most preferably bioequivalent to such a free
combination. It was surprising that the above
dissolution data were so crucial since for Aliskiren
and Valsartan it should not matter at which rate the
active ingredient is released during the first 20 min
and 60 min, respectively. As a BCS (biopharmaceutical
classification system) class 3 compound (high
solubility, low permeability), the release rate and
subsequent dissolution rate for Aliskiren from the
fixed dose combination should not be critical as long
as the dissolution rate is similar or faster than for
the existing Aliskiren film-coated tablets. Indeed,
one of the pharmacokinetic parameters, the area under
the curve (AUC) is taken over a period of 24 h so that
the release rate and subsequent dissolution rate
during the first 1h or less should not be that
important. Nevertheless, it was found that if the
dissolution profile for at least one of the
components, i.e. Aliskiren or Valsartan, typically the
dissolution profile for Aliskiren, was outside the
above-mentioned ranges, no similarity in AUC and/or
Cmax and thus no bioequivalence for the fixed dose
combination was found. For example in the case of
Aliskiren, a faster dissolution than as mentioned
above leads to a substantially lower exposure from the
fixed combination compared to that from the free
combination. It is surprising to find that an inverse
relationship exists for Aliskiren between dissolution
and absorption, whereby a dosage form with a faster
dissolution of Aliskiren has lower bioavailability.
Throughout the present application, the various terms
are as defined below: Release profile: The term
"release" as used herein refers to a process by which
the pharmaceutical oral fixed dose combination is
brought into contact with a fluid and the fluid
transports the drug(s) outside the dosage form into
the fluid that surrounds the dosage form. The
combination of delivery rate and delivery duration
exhibited by a given dosage form in a patient can be
described as its in vivo release profile. The release
profiles of dosage forms may exhibitdifferent rates
and durations of release and may be continuous.
Continuous release profiles include release profiles
in which one or more active ingredients are released
continuously, either at a constant or variable rate.
When two or more components that have different
release profiles are combined in one dosage form, the
resulting individual release profiles of the two
components may be the same or different compared to a
dosage form having only one of the components. Thus,
the two components can affect each other's release
profile leading to a different release profile for
each individual component. A two-component dosage form
can exhibit release profiles of the two components
that are identical or different to each other. The
release profile of a two-component dosage form where
each component has a different release profile may be
described as "asynchronous". Such a release profile
encompasses both (1) different continuous releases
where preferably component b) is released at a slower
rate than component a), and (2) a profile where one of
components a) and b), preferably component b), is
released continuous and the other of components a) and
b), preferably component a), is modified to be
released continuous with a time delay. Also a
combination of two release profiles for one drug is
possible e.g. 50% of the drug in continuous and 50% of
the same drug continuous with a time delay. Immediate
release: For the purposes of the present application,
an immediate release formulation is a formulation
showing a release of the active substance(s), which is
not deliberately modified by a special formulation
design or manufacturing method. Modified release: For
the purposes of the present application, a modified
release formulation is a formulation showing a release
of the active substance(s), which is deliberately
modified by a special formulation design or
manufacturing method. This modified release can be
typically obtained by delaying the time of release of
one or both of the components, preferably component
a). Typically for the purposes of the present
invention, a modified release refers to a release over
5 h , such as a release over 3 h or even shorter.
Modified release as used herein is meant to encompass
both a different continuous release over time of the
two components or a delayed release where one of the
components, preferably component a), is released
onlyafter a lag time. Such a modified release form may
be produced by applying releasemodifying coatings,
e.g. a diffusion coating, to the drug substance(s) or
to a core containing the drug substance(s), or by
creating a release-modifying matrix embedding the drug
substance(s). The term "time delay" as used herein
refers to the period of time between the
administration of a dosage form comprising the
composition of the invention and the release of the
active ' ingredient from a particular component
thereof. The term "lag time" as used herein refers to
the time between the release of the active ingredient
from one component of the dosage form and the release
of the active ingredient from another component of the
dosage form. Disintegration: The term "disintegration"
as used herein refers to a process where the
pharmaceutical oral fixed dose combination, typically
by means of a fluid, falls apart into separate
particles and is dispersed. Disintegration is achieved
when the solid oral dosage form is in a state in which
any residue of the solid oral dosage form, except
fragments of insoluble coating or capsule shell, if
present, remaining on the screen of the test apparatus
is a soft mass having no palpably firm core in
accordance with USP<701>. The fluid for determining
the disintegration property is water, such as tap
water or deionized water. The disintegration time is
measured by standard methods known to the person
skilled in the art, see the harmonized procedure set
forth in the pharmacopeias USP <701> and EP 2.9.1 and
JP. Erosion: The term "erosion" as used herein refers
to a process by which the pharmaceutical oral fixed
dose combination may be worn away, diminished or
dissolved when placed in an external environment (e.g.
dissolution medium, body fluids etc.). In contrast to
disintegration, the pharmaceutical oral fixed dose
combination is not dispersed by falling apart, rather
it is becoming smaller with time as the erosion
process proceeds.Dissolution rate: The term
"dissolution" as used herein refers to a process by
which a solid substance, here the active ingredients,
is dispersed in molecular form in a medium. The
dissolution rate of the active ingredients of the
pharmaceutical oral fixed dose combination of the
invention is defined by the amount of drug substance
that goes in solution per unit time under standardized
conditions of liquid/solid interface, temperature and
solvent composition. The dissolution rate is measured
by standard methods known to the person skilled in the
art, see the harmonized procedure set forth in the
pharmacopeias USP <71 1> and EP 2.9.3 and JP. For the
purposes of this invention, the test is for measuring
the dissolution of the individual active ingredients
is performed following pharmacopeia USP <71 1> at the
pH as set forth herein for the different embodiments.
In particular, at pH 4.5 and 1 the test is performed
using a paddle stirring element at 75 rpm (rotations
per minute), whereas at pH 6.8 the test is performed
using a shaft stirring element at 100rpm. At pH 4.5 or
pH 6.8, the dissolution medium is preferably a buffer,
typically a phosphate buffer, especially as described
in the example "Dissolution Test". The molarity of the
buffer is preferably 0.1 M. At pH 6.8, the molarity of
the buffer is preferably 0.05 M. Physically separated:
The term "physically separated" as defined herein
refers to a pharmaceutical oral fixed dose combination
containing both components a) and b) formulated to
minimize physical contact such that the dissolution
profile is as similar as possible to the free dose
combination of a) 



and b) with regard to the area under the curve (AUC)
and preferably also the maximum plasma concentration
(Cmax) so as to approach or reach bioequivalence. In
one embodiment, "physically separated" refers to a
pharmaceutical oral fixed dose combination containing
both components a) and b) formulated such that they
are not mixed with each other in the same carrier but
are separated. This separation helps to minimize the
interactions between the two components especially
upon release of same. Typically the physical
separation means that the two components a) and b) are
present in different compartments, such as layers, or
are present as different entities, such as
particulates or granulates, of the formulation. It is
not necessary that he two components a) and b) are
further separated by additional layers or coating
although this may be appropriate from case to case.
This physical separation of the two components a) and
b) in one dosage form can be achieved by various means
known in the art.In one embodiment, this is achieved
by formulating the respective components a) and b)
into separate layers, coats or shells, preferably
layers or shells to obtain, e.g. a multi- or bilayer
formulation, a dry-coated (core in a shell) tablet, a
molded delivery system, or a spray coated tablet,
preferably to obtain a bilayer formulation or a
dry-coated formulation. Specific examples of such
formulation techniques are described hereinafter. In
another embodiment, this is achieved by using
particulate systems (multiparticulates) that comprise
particles of different populations of component a) and
component b), respectively, to obtain, e.g. capsules,
sachets, stickpacks filled with multiparticulates,
tablets obtained from compressing multiparticulates,
and minitablets obtained from compressing
multiparticulates, such as granules or beads, which
can subsequently be filled into capsules. Another form
of a physical separation is a capsule filled with 1)
multiparticulates of one of the components and 2) one
tablet, several tablets or minitablets obtained from
compressing multiparticulates, such as granules or
beads, of the other component. One can also consider
any combination of the above two approaches such as
multiparticulates, such as pellets, or minitablets
provided with a layer, coat or shell where the layer,
coat or shell contains one of the components a) and b)
and the multiparticulates or minitablets contain the
other of the components a) and b). The term
"particulate" as used herein refers to a state of
matter which is characterized by the presence of
discrete particles, pellets, beads or granules
irrespective of their size, shape or morphology. When
a plurality of particulates is present, these are
referred to a multiparticulates. Typically, the
particulates have an average size of lower than of
from 3 mm, preferably of from 1 mm to 3 mm. By "
average particle size" it is meant that at least 50%
of the particulates have a particle size of less than
about the given value, by weight. The particle size
may be determined on the basis of the weight average
particle size as measured by conventional particle
size measuring techniques well known to those skilled
in the art. Such techniques include, for example,
sedimentation field flow fractionation, photon
correlation spectroscopy, light scattering, and disk
centrifugation. If a mixture of multiparticulates
component a) and component b) are used, the
multiparticulates of component a) and b) may be in the
same form (e.g. granules) and/or size or the
multiparticulate sytem for one of the components may
be in one form (e.g. particles) andsize and the
multiparticulate sytem for the other component may be
in a different form (e.g. granules) and/or size. The
term "small tablets" within the scope of this
application denotes tablets with an overall size of
from 3 to 5 mm. The term "minitablets" within the
scope of this application denotes small tablets with
an overall weight of from 2 to 30 mg, e.g. of from 4
to 9 mg, such as 7 mg, in their uncoated form.
Minitablets are a specific form of multiparticulates
as defined herein. They can be prepared as described
herein, including preparation from other, smaller
multiparticulates, such as granules or beads. The
minitablets may have any shape known to the skilled
person for tablets, e.g. round e.g. with a diameter of
from 1.25 to 3 mm; cyclindrical e.g. having a convex
upper face and convex lower face and e.g. with a
cylindrical diameter and height independently of each
other are of from 1 to 3 mm; or biconvex minitablets
e.g. whose height and diameter are approximately equal
and are of from 1.25 to 3 mm. Preferably,
multiparticulates have a modified release coating.
Specifically, if a mixture of multiparticulates
component a) and component b) are used, the respective
multiparticulates comprise different modified release
coatings in order to provide different modified
release profiles. As used herein the term "granulation
excipient" refers to any pharmaceutically acceptable
material or substance that can be melt-extruded or
melt-granulated with a therapeutic compound as further
described below. The granulation excipient, for
example, can be a polymer or a non-polymeric material
as further described below. As used herein the term
"polymer" refers to a polymer or mixture of polymers
that have a glass transition temperature, softening
temperature or melting temperature by itself or in
combination both above or below melting point (or
melting range) of the therapeutic compound. The glass
transition temperature ("Tg") is the temperature at
which such polymer's characteristics change from that
of highly viscous to that of relatively less viscous
mass.Bioequivalence: The term "bioequivalence" as used
herein is related to bioavailability as follows. The
term "bioavailability", as used herein, is defined as
a measure of the rate and amount of active ingredient
which reaches the systemic circulation unchanged
following the administration of the dosage form. The
bioavailability of pharmaceutical oral fixed dose
combination of the present invention is compared with
that of the corresponding free dose combinations. The
test (fixed dose combination) and the reference (free
dose combination) formulations are administered orally
to the subjects, and plasma samples are collected over
time. The plasma samples are analyzed for
concentration of Valsartan and Aliskiren. The maximum
plasma concentration (Cmax) and the area under the
plasma concentration vs. time curve (AUC) are
calculated. Log-transformed AUCO-tlast (AUC from time
zero to the last measurable concentration sampling
time), AUCO- (AUC from time zero to infinity), Cmax of
aliskiren and valsartan are analyzed separately using
a linear mixed effects model, with fixed effects from
sequence, treatment and period, and random effects
from subject. A point estimate (ratio of geometric
mean of Cmax or AUC for test versus reference
formulation) and the corresponding 90% confidence
intervals are used to evaluate bioequivalence. For the
test and reference products to be bioequivalent, the
90% confidence intervals for both AUC and Cmax point
estimates should fall within 0.8-1.25. Obtaining
bioequivalence between test and reference products is
challenging, particularly for combinations of active
ingredients, and the result cannot be predicted a
priori. Whenever reference is made to an AUC being
similar to the active ingredient in the free
combination, it is meant that the AUC in the
pharmaceutical oral fixed dose combination of the
present invention has preferably a 90% confidence
interval which should fall within 0.8- 1.25 for the
active ingredients. Whenever reference is made to an
Cmax being similar to the active ingredient in the
free combination, it is meant that the Cmax in the
pharmaceutical oral fixed dose combination of the
present invention has preferably a 90% confidence
interval which should fall within 0.8- 1.25 for the
active ingredients. In a preferred embodiment, the
pharmaceutical oral fixed dose combination of the
present invention has a release profile for one or
both of the active ingredients, in particular
forAliskiren, such that the AUC point estimate(s) are
in the range of from 0.7 to 1.30, more preferably of
from 0.75 to 1.25, most preferably of from 0.8 to 1.1
. In another embodiment, the pharmaceutical oral fixed
dose combination of the present invention has a
release profile for one or both of the active
ingredients, in particular for Aliskiren, such that
the 90% confidence interval for AUC(s) are, of from
0.65 to 1.35, more preferably of from 0.7 to 1.30,
still more preferably of from 0.75 to 1.25, most
preferably of from 0.8 to 1.25, In another embodiment,
the pharmaceutical oral fixed dose combination of the
present invention has a release profile for one or
both of the active ingredients, in particular for
Aliskiren, such that the 90% confidence interval for
Cmax(s) are, of from 0.4 to 1.35, more preferably of
from 0.5 to 1.30, still more preferably of from 0.7 to
1.25, most preferably of from 0.8 to 1.25 It is
preferred that at least the AUC(s), more preferably
both the AUC(s) and the Cmax(s) are within the
above-mentioned ranges. By virtue of this the
pharmaceutical oral fixed dose combination of the
present invention will approach or preferably reach
bioequivalence. In a preferred embodiment of the
present invention, component a) is present in an
amount ranging of from 10 to 45%, such as 10 to 35%,
by weight based on the total weight of the
pharmaceutical oral fixed dose combination. These
percentages refer to the hemifumarate salt of
aliskiren, and if the free base or other salts are
used, the percentages will be adapted accordingly. In
another preferred embodiment of the present invention
component a) is present in an amount of from 12 to
45%, such as of from 12 to 40%, in one embodiment of
from 12 to 30%, such as of from 12 to 25%, by weight
based on the total weight of the pharmaceutical oral
fixed dose combination. These percentages refer to the
hemifumarate salt of aliskiren, and if the free base
or other salts are used, the percentages will be
adapted accordingly.In yet another preferred
embodiment, component a) is present in an amount of
20% or more, such as 25% or more, by weight based on
the total weight of the oral dosage form. These
percentages are based on the free base of component a)
and if a salt is used the percentages will be adapted
accordingly. In still another preferred embodiment,
component a) is present in an amount of from 15 to
35%, such as of from 20 to 30%, by weight based on the
total weight of the oral dosage form. These
percentages are based on the free base of component a)
and if a salt is used the percentages will be adapted
accordingly. In a further preferred embodiment,
component a) is present in an amount of 79% or more,
such as 84% or more, by weight based on the total
weight of the granules comprising component a). These
percentages are based on the free base of component a)
and if a salt is used the percentages will be adapted
accordingly. 



In yet a further preferred embodiment, component a) is
present in an amount of from 70 to 95%, such as of
from 75 to 90%, by weight based on the total weight of
the granules comprising component a). These
percentages are based on the free base of component a)
and if a salt is used the percentages will be adapted
accordingly. It is preferred that component a) is
present in an amount ranging of from 75 mg to 300 mg
of the free base per unit pharmaceutical oral fixed
dose combination. In a preferred embodiment of the
present invention, component a) is present in an
amount ranging of from 75 to 300mg, such as of from 75
to150 mg, of the free base per unit pharmaceutical
oral fixed dose combination, in particular 75, 150 or
300 mg, such as 150 or 300 mg. In a preferred
embodiment of the present invention, component b) is
present in an amount ranging of from 8 to 45 %, such
as of from 10 to 30 %, in particular of from 12 to 27
%, by weight based on the total weight of the
pharmaceutical oral fixed dose combination. These
percentages are based on the free acid of component b)
and if a salt is used, the percentages will be adapted
accordingly.In a preferred embodiment of the present
invention, component b) is present in an amount of
from 15 to 40%, such as of from 20 to 40%, such as of
from 20 to 30%, by weight based on the total weight of
the pharmaceutical oral fixed dose combination. These
percentages are based on the free acid of component b)
and if a salt is used, the percentages will be adapted
accordingly. In another preferred embodiment,
component b) is present in an amount of 20% or more,
such as 25% or more, such as 28% or more, by weight
based on the total weight of the oral dosage form.
These percentages are based on the free acid of
component b) and if a salt is used the percentages
will be adapted accordingly. It is preferred that
component b) is present in an amount ranging of from
75 to 350mg, such as of from 100 to 200 mg, more
preferably of from 80 mg to 320 mg, such as of from
160 to 320 mg, per unit dosage form, in particular 80,
160 or 320 mg, such as 160 or 320 mg, based on the
free acid of b). The weight ratio of component a) to
component b) preferably ranges of from 1:0.001 to 1:5,
more preferably of from 1:0.5 to 1:4 or 1:0.03 to
1:0.07. Most preferably, the weight ratio is of from
1:1 .0 to1 .1 ; 1:2.1 to 2.2; or 1:0.005 to 0.006
based on the free base of a) and the free acid of b).
Most preferably, components a) and b), are used in
amounts of 75/80 mg, 75/160 mg, 150/80 mg, 150/160 mg,
300/320 mg, 300/160 mg or 150/320 mg, most preferably
150/160 mg, 300/320 mg, 300/160 mg or 150/320 mg of
a)/b), based on the free base of a) and the free acid
of b). In one embodiment it is preferred to use a high
drug load using 300 mg of a) and/or 320 mg of b), most
preferably 300/320 mg of of a)/b). When using a salt,
such as the hemifumarate for component a), the ratios
will be adapted accordingly. The terms "effective
amount" or "therapeutically effective amount" refers
to the amount of the active ingredient or agent which
halts or reduces the progress of the condition being
treated or which otherwise completely or partly cures
or acts palliatively on the condition. The terms
"drugs", "active substances", active ingredients",
"active agents" etc. as used herein refer to
components a) and b) unless specified otherwise. Each
of component a) or b) can be referred to as a "drug",
"active substance", active ingredient", "active agent"
etc..In the above and in the following the term
"Aliskiren", if not defined specifically, is to be
understood both as the free base and as a salt
thereof, especially a pharmaceutically acceptable salt
thereof, such as a hemi-fumarate, hydrogen sulfate,
orotate or nitrate, most preferably a hemi-fumarate
thereof. Aliskiren, or a pharmaceutically acceptable
salt thereof, can, e.g., be prepared in a manner known
perse, especially as described in EP 678503 A, e.g.,
in Example 83. In the following the term "Valsartan",
if not defined specifically, is to be understood both
as the free base and as a salt thereof, especially a
pharmaceutically acceptable salt thereof, as described
below. Valsartan , or a pharmaceutically acceptable
salt thereof, can, e.g., be prepared in a manner known
perse. Preferred salts forms include acid addition
salts. The compounds having at least one acid group
(e.g., COOH or 5-tetrazolyl) can also form salts with
bases. Suitable salts with bases are, e.g., metal
salts, such as alkali metal or alkaline earth metal
salts, e.g., sodium, potassium, calcium or magnesium
salts, or salts with ammonia or an organic amine, such
as morpholine, thiomorpholine, piperidine,
pyrrolidine, a mono-, di- or tri-lower alkylamine,
e.g., ethyl-, tert-butyl-, diethyl-, diisopropyl-,
triethyl-, tributyl- or dimethylpropylamine, or a
mono-, di- or trihydroxy lower alkylamine, e.g.,
mono-, di- or triethanolamine. Corresponding internal
salts may furthermore be formed. Salts which are
unsuitable for pharmaceutical uses but which can be
employed, e.g., for the isolation or purification of
free compounds I or their pharmaceutically acceptable
salts, are also included. Even more preferred salts
are, e.g., selected from the mono-sodium salt in
amorphous form; di-sodium salt of Valsartan in
amorphous or crystalline form, especially in hydrate
form, thereof. Mono-potassium salt of Valsartan in
amorphous form; di-potassium salt of Valsartan in
amorphous or crystalline form, especially in hydrate
form, thereof. Calcium salt of Valsartan in
crystalline form, especially in hydrate form,
primarily the tetrahydrate thereof; magnesium salt of
Valsartan in crystalline form, especially in hydrate
form, primarily the hexahydrate thereof;
calcium/magnesium mixed salt of Valsartan in
crystalline form, especially in hydrate form;
/b/s-diethylammonium salt of Valsartan in crystalline
form, especially in hydrate form;
/b/s-dipropylammonium salt of Valsartan in crystalline
form, especially in hydrate form; /s-dibutylammonium
salt of Valsartan in crystalline form, especially in
hydrate form, primarily the hemihydrate thereof;
mono-Larginine salt of Valsartan in amorphous form;
/s-L-arginine salt of Valsartan in amorphousform;
mono-L-lysine salt of Valsartan in amorphous form;
b/s-L-lysine salt of Valsartan in amorphous form. Most
preferably, Valsartan is used as the free acid. The
pharmaceutical oral fixed dose combination according
to the present invention needs to be selected
appropriately to show the desired dissolution profile.
Typically, the pharmaceutical oral fixed dose
combination is a solid dosage form. The pharmaceutical
oral fixed dose combination of the present invention
preferably exhibits release profiles of both
components a) and b), more preferably component a)
that are regarded as modified release profiles. The
pharmaceutical oral fixed dose combination of the
present invention preferably exhibits a release
profile of component b) that is regarded as an
immediate release profile. In a preferred embodiment
of the present invention, the release profiles of the
two components of the pharmaceutical oral fixed dose
combination are asynchronous. In one embodiment, both
components are released continuously with an
asynchronous release profile, whereby one of the
components, preferably component a), is modified to be
released at a slower continuous rate. In another
embodiment, one of the components, preferably
component a), is released with a time delay so as
result in a time lag of component a) compared to
component b). Preferably, the pharmaceutical oral
fixed dose combination of the present invention is
designed in such a way that components a) and b) are
physically separated. Typical technologies and
formulation principles for pharmaceutical oral fixed
dose combinations capable to match the required
dissolution profile according to the present invention
include the formulation examples described below in
more detail. Multilayer tablets In one embodiment, the
present invention is in particular related to a
pharmaceutical oral fixed dose combination in the form
of a multilayer tablet. A multilayer tablet has at
least two layers (bilayer tablet) or can have three,
four, five or more layers. Each of the layers contains
not more than one of the components. Preferably, the
tablet has 2 layers with one of the components in one
of the two layers, but it is also possible that in
addition to these twolayers the tablet contains
further layers containing only carrier and which may
function e.g. as separation layer(s) or outer coating
layer(s). Alternatively, if more than two layers are
present, the components may be present in more than
one layer as long as they are not present together in
the same layer. For practical purposes, a bilayer
tablet is preferred but all information detailed below
is equally applicable to multilayer tablets.
Multilayer tablets, in particular, bilayer tablets,
according to the present invention are ' characterized
in that one layer contains component a) and the other
layer contains component b). Multilayer tablets, in
particular, bilayer tablets, can be manufactured by
methods known in the art, in particular, the methods
described for preparing the individual tablets
containing either component a) or component b).
Preferably, each of the layers can be prepared using
wet or dry granulation. Examples for wet granulation
are aqueous or organic wet granulation, in particular
organic wet granulation as described below. Preferred
examples of dry granulation include roller compaction
as described e.g. below. Dry granulation methods are
preferred since these circumvent the use of solvents
and avoid additional drying steps. For the multilayer
tablet, in particular, the bilayer tablet of the
present invention, the individual layers can be
prepared by the same or different processes for
example one layer can be prepared by wet granulation
and the second layer can be prepared by roller
compaction or, most preferably, both layers can be
prepared using roller compaction. In another preferred
embodiment, the layer that contains component a) is
prepared by roller compaction, wet granulation or melt
extrusion, most preferably melt extrusion.
Pharmaceutically acceptable additives suitable for use
in multilayer tablets, in particular bilayer tablets,
according to the present invention include, without
limitation, diluents or fillers, disintegrants,
glidants, lubricants, binders, colorants and
combinations thereof. Preferred pharmaceutically
acceptable additives include fillers and binders. The
amount of each additive in a pharmaceutical oral fixed
dose combination may vary within ranges conventional
in the art. Suitable fillers include, without
limitation, microcrystalline cellulose (e.g.,
cellulose MK GR), mannitol, sucrose or other sugars or
sugar derivatives, Calcium hydrogen phosphate,
lowsubstituted hydroxypropyl cellulose (L-HPC),
hydroxyethyl cellulose, hydroxypropyl methyl
cellulose, and combinations thereof, preferably,
microcrystalline cellulose, e.g., productsavailable
under the registered trade marks AVICEL, FILTRAK,
HEWETEN or PHARMACEL. When present, a filler in the
layer containing component a) may be employed in an
amount ranging of from 1% to 40%, preferably of from
10% to 30% by weight of the tablet (prior to 



any optional film coating). As regards the layer
containing component b), when present, a filler may be
employed in an amount ranging of from 1% to 40%,
preferably of from 10% to 30% by weight of the tablet
(prior to any optional film coating). Preferably, both
layers contain a filler. Suitable binders include,
without limitation, polyvinylpyrrolidone (PVP), such
as e.g., PVP K 30 or PVP90F, polyethylene glycols
(PEG), e.g., PEG 4000, hydroxypropylmethyl cellulose,
hydroxypropyl cellulose, both preferably of medium to
high viscosity, , e.g., viscosity grades 3 or 6 cps,
pregelatinized starch and combinations thereof.. A
most preferred binder is PVP K 30 or PVP90F. It was
found that the presence of binder in the layer
containing component a) plays an important role in
obtaining the desired dissolution profile. A roller
compacted layer containing component a) preferably
contains the binder in the internal phase and a
wet-granulated layer containing component a)
preferably contains the binder in the internal and in
the external phase. When present, a binder in the
layer containing component a) may be employed in an
amount ranging of from 0.1% to 20%, preferably of from
0.5% to 15%, such as of from 0.7% to 10%, by weight of
the multilayer, preferably bilayer, tablet (prior to
any optional film coating). When present, a binder in
the layer containing component b) may be employed in
an amount ranging of from 0.1% to 20%, preferably of
from 0.2% to 10% by weight of the multilayer,
preferably bilayer tablet, (prior to any optional film
coating). Preferably, the binder is omitted in the
layer containing component b). Suitable lubricants
include, without limitation, magnesium stearate,
aluminum or calcium silicate, stearic acid, cutina,
PEG 4000-8000, talc and combinations thereof,
preferably magnesium stearate. When present, a
lubricant in the layer containing component a) may be
employed in an amount ranging of from 0.1% to 5%,
preferably of from 0.5% to 3%, by weight of the
multilayer, preferably bilayer, tablet (prior to any
optional film coating). When present, a lubricant in
the layer containing component b) may be employed in
an amount ranging of from 0.1 % to 5%, preferably of
from 0.5% to 3%, by weight of the multilayer,
preferably bilayer tablet (prior to any optional film
coating). Preferably, both layers contain a lubricant,
in each case preferably both in the external and the
internal phase.Suitable disintegrants include, without
limitation, carboxymethylcellulose calcium (CMCCa),
carboxymethylcellulose sodium (CMC-Na), crosslinked
PVP (e.g. CROSPOVIDONE, POLYPLASDONE or KOLLIDON XL),
alginic acid, sodium alginate and guar gum, most
preferably crosslinked PVP (CROSPOVIDONE), crosslinked
CMC (Ac-Di-SoI), carboxymethylstarch-Na (PIRIMOJEL and
EXPLOTAB). A most preferred disintegrant is
crosslinked PVP, preferably PVPPXL. When present, a
disintegrant in the layer containing ' component a)
may be employed in an amount ranging of from 0.5% to
20%, preferably of from 1% to 3%, by weight of the
multilater, preferably bilayer, tablet (prior to any
optional film coating). When present, a disintegrant
in the layer containing component b) may be employed
in an amount ranging of from 1% to 20%, preferably of
from 2% to 12%, by weight of the multilayer,
preferably bilayer tablet (prior to any optional film
coating). Preferably the disintegrant is absent in the
layer containing component a), especially in a roller
compacted layer containing component a). A wet
granulated layer containing component a) may contain
the disintegrant. Preferably the layer containing
component b) includes a disintegrant. Suitable
glidants include, without limitation, colloidal
silicon dioxide (e.g., Aerosil 200), magnesium
trisilicate, powdered cellulose, starch, talc and
combinations thereof. When present, a glidant in the
layer containing component a) may be employed in an
amount ranging of from 00.05% to 5%, preferably of
from 0.1% to 1%, by weight of the multilayer,
preferably bilayer, tablet (prior to any optional film
coating). When present, a disintegrant in the layer
containing component b) may be employed in an amount
ranging of from 0.05% to 5%, preferably of from 0.1%
to 1%, by weight of the multilayer, preferably bilayer
tablet (prior to any optional film coating). In a
first embodiment, the pharmaceutical oral fixed dose
combinations of invention are multilayer, preferably
bilayer, tablet pharmaceutical oral fixed dose
combinations of low friability. Preferably the
friability is not more than 0.8%. The friability is
measured by standard methods known to the person
skilled in the art, see the harmonized procedure set
forth in the pharmacopeias USP <1216> and EP 2.9.7 and
JP.The pharmaceutical oral fixed dose combinations of
the first embodiment of the invention are multilayer,
preferably bilayer, tablet pharmaceutical oral fixed
dose combinations of suitable hardness (e.g.an average
hardness ranging of from 250 N to 300 N for bilayer
forms). Such an average hardness is determined prior
to the application of any film coating on the
pharmaceutical oral fixed dose combinations. In that
regard, a preferred embodiment of this invention is
directed to pharmaceutical oral fixed dose
combinations which are film-coated. Suitable film
coatings are known and commercially available or can
be made according to known methods. Typically the film
coating material is a polymeric film coating material
comprising materials such as hydroxypropylmethyl
cellulose, polyethylene glycol, talc and colorant.
Typically, a film coating material is applied in such
an amount as to provide a film coating that ranges of
from 1% to 6% by weight of the filmcoated tablet. A
further embodiment of the present invention is a
process for the manufacture of a multilayer,
preferably a bilayer, tablet according to the present
invention. For example, a bilayer tablet comprising
one layer containing component a) and one layer
containing component b) can be prepared by the
following method, comprising the steps of (1)
granulating component a) and pharmaceutically
acceptable additives, optionally in the presence of a
granulation liquid, to form an Aliskiren granulate;
(2) granulating component b) and pharmaceutically
acceptable additives to form a Valsartan granulate;
(3) optionally drying resulting respective granulates;
(4) sieving; (5) optionally mixing the respective
granulates with outer phase excipients; and (6)
compressing the Valsartan granulates and the Aliskiren
granulates together to form a bilayer tablet. The
details regarding the components a) and b) and
pharmaceutically acceptable additives, i.e., source,
amount, etc., are as set forth above. Attention is
drawn to the numerous known methods of granulating,
drying sieving and mixing employed in the art, e.g.,
spray granulation in a fluidized bed, wet granulation
in a high-shear mixer, melt granulation, drying in a
fluidized-bed dryer, mixing in a free-fall or tumble
blender, compressing into tablets on a single-punch or
rotary tablet press. The blending steps can be
accomplished using any suitable means. Typically the
component , e.g. component a), and pharmaceutically
acceptable additives are dispatched to a suitable
vessel such as a diffusion blender or diffusion mixer.
The drying step can be accomplished by using any
suitable means. The sieving steps can be accomplished
using any suitablemeans, e.g. using oscillating
sieving. The screening step can be accomplished using
any suitable means. The compacting step can be
accomplished using any suitable means. Typically
compacting is accomplished using a roller compactor
with a compaction force ranging of from 20 kN to 60
kN, preferably 35 kN. Compaction may also be carried
out by slugging the blended powders into large tablets
that are then size-reduced. The milling step can be
accomplished using any suitable means. Typically the
compacted material is milled through a screening mill.
Preferably the milled material is blended, often with
a ' pharmaceutically acceptable additive such as a
lubricant, in a diffusion blender In the first step of
the method, component a) is granulated with
pharmaceutically acceptable additives, optionally in
the presence of a granulation liquid, to form an
Aliskiren granulate. The granulation liquid can be any
liquid or liquid mixture well-known in the granulation
art such as ethanol, a mixture of ethanol and water, a
mixture of ethanol, water and isopropanol, said
mixtures may contain a binder, such as those described
herein. The process is then referred to as an organic
wet granulation. A preferred mixture of ethanol and
water ranges of from 50/50 to 99/1 (% w/w), most
preferably it is 94/6 (% w/w). A preferred mixture of
ethanol, water and isopropanol ranges of from 45/45/5
to 98/1/1 (% w/w/w), most preferably of from
88.5/5.5/6.0 to 91.5/4.5/4.0 (% w/w/w). In a preferred
embodiment, the granulation is effected by an
ethanolic solution of the binder and additional
ethanol. Aliskiren wet granulation is typically
accomplished by using the following method (1)
blending component a) and pharmaceutically acceptable
additives in the presence of a granulation liquid to
form a blended material; (2) drying the blended
material, (3) sieving the blended material; and (4)
screening the sieved material to isolate the adequate
Aliskiren granulate fraction. Alternatively, Aliskiren
granulation is accomplished using another method (dry
granulation) as follows : (1) blending component a)
and pharmaceutically acceptable additives to form a
blended material; (2) sieving the blended material;
(3) blending the sieved material to form a final blend
material; (4) compacting the final blend material to
form a compacted material; (5) milling the compacted
material to form a milled material; and (6) blending
the milled material to form the Aliskiren
granulate.Particularly preferable is a roller
compaction method whereby the step of compacting is
performed using a roller compactor. In this case, the
compacting step can be accomplished using any suitable
means. Typically, compacting is accomplished by using
a roller compactor with a compaction force (for
development scale machines) ranging of from 2 kN to 6
kN i.O., preferably of from 3 to 5 kN. Compaction may
also be carried out by slugging the blended powders
into large tablets that are then size-reduced.
Preferably, the device used is a Freund Corporation;
Roller Compactor Type TF Mini. Using this equipment,
the screw speed is suitably adjusted to ensure proper
quality of the roller compacted material. Preferably,
the screw speed is more than 15 rpm, such as 20 to 30
rpm. Moreover, using this equipment, the roll speed is
suitably adjusted to ensure proper quality of the
roller compacted material. Preferably, the roll speed
is 3 to 5 rpm. It is also preferred that no
pre-compression force is applied. In another preferred
embodiment component a) is granulated by a melt
extrusion granulation method. It has been surprisingly
found that multilayer, preferably bilayer, tablets
according to the present invention wherein component
a) is granulated by a melt extrusion granulation
method are robust formulations. Such formulations show
less variability in their dissolution profile and in
other tablet characteristics such as hardness.
Furthermore, the drug loading that can be achieved
when component a) is granulated by a melt extrusion
granulation 



method is higher than that achievable by either a wet
granulation or a roller compaction method.
Accordingly, the melt extrusion granulation provides,
as a further benefit, means to reduce the tablet size,
which can help improve patient compliance. Aliskiren
melt extrusion granulation is typically accomplished
by using the following method: (a) blending Aliskiren,
or a pharmaceutical acceptable salt thereof, and
optionally one or more granulation excipient, to give
a preblended material; (b) sieving the blended
material to give a screened material; (c) blending the
sieved material to give a blended material; (d) melt
extruding the blended material to give an extrudate;
(c) cooling the extrudate to ambient temperature; (d)
milling the cooled extrudate; (e) optionally blending
the milled extrudate with one or more pharmaceutically
acceptable excipients to give the final Aliskiren melt
granulate.In one embodiment step (d) takes place
according to a method comprising the following steps,
preferably by using a 50 mm extruder: (d1) preheating
of the extruder prior to feeding the material,
preferably at a extrusion temperature such as; zones
1-3 of from 25 0C to 30 0C, such as 25 0C, zone-4 of
from 50 0C to 80 0C, such as 50 0C, zone-5 of from 60
0C to 80 0C, such as 60 0C, zone-6 of from 70 0C to
100 0C, such as 70 0C, zones 7-8 of from 80 0C to 120
0C, such as 80 0C and zones 9-10 of from 60 0C to 120
0C, such as 60 0C, ' (d2) running the extrusion
process, preferably at a extrusion temperature such
as; zones 1-3 of from 25 0C to 70 0C, such as of from
25 0C to 35 0C, such as 30 0C, zones 4-6 of from 45 0C
to 90 0C, such as of from 45 0C to 55 0C, such as 50
0C, zones 7-8 of from 45 0C to 90 0C, such as of from
45 0C to 55 0C, such as 50 0C and zones 9-1 0 of from
40 0C to 120 0C, such as of from 40 0C to 50 0C such
as 45 0C. In another embodiment step (d) preferably
takes place by using a 16 mm extruder, preferably
running the extrusion process at an extrusion
temperature such as; zone-1 of from 25 0C to 55 0C,
such as of from 25 0C to 30 0C, such as 25 0C, zone-2
of from 25 0C to 70 0C, such as of from 25 0C to 30
0C, such as 25 0C, zone-3 of from 25 0C to 90 0C, such
as of from 25 0C to 30 0C, such as 25 0C, zone-4 of
from 30 0C to 130 0C, such as of from 30 0C to 50 0C,
such as 40 0C and zone-5 of from 50 0C to 130 0C, such
as of from 50 0C to 80 0C, such as 70 0C. In another
embodiment step (d) preferably takes place by using a
27 mm extruder, preferably running the extrusion
process at an extrusion temperature such as; zones 1-3
of from 25 0C to 50 0C, such as of from 25 0C to 35
0C, such as 30 0C, zone-4 of from 25 0C to 50 0C, such
as of from 25 0C to 40 0C, such as 35 0C, zone-5 of
from 25 0C to 50 0C, such as of from 25 0C to 40 0C,
such as 35 0C, zone-6 of from 40 0C to 70 0C, such as
of from 40 0C to 50 0C, such as 45 0C and zones 7-8 of
from 40 0C to 70 0C, such as of from 40 0C to 50 0C,
such as 45 0C. In a further embodiment, step (d)
preferably takes place according to a method
comprising the following steps, preferably by using a
50 mm extruder: (d1) preheating of the extruder prior
to feeding the material, at a extrusion temperature
such as; zones 1-3 25 0C, zone 4 50 0C, zone-5 60 0C,
zone-6 70 0C, zones 7-8 80 0C and zones 9-10 60
0C,(d2) running the extrusion process, preferably at a
extrusion temperature such as; zones 1-3 30 0C, zones
4-6 50 0C, zones 7-8 50 0C and zones 9-10 45 0C. In a
still further embodiment, step (d) preferably takes
place by using a 16 mm extruder, preferably running
the extrusion process at an extrusion temperature such
as; zone-1 25 0C, zone-2 25 0C, zone-3 25 0C and
zone-4 40 0C and zone-5 70 0C. In a still further
embodiment, step (d) preferably takes place by using a
27 mm extruder, preferably running the extrusion
process at an extrusion temperature such as; zones 1-3
30 0C, zone-4 35 0C, zone-5 35 0C, zone-6 45 0C and
zones 7-8 of 45 0C. In a preferred embodiment, the
melt extrusion operation utilizes a 50 mm, a 27 mm or
a 16 mm extruder, preferably wherein the material is
fed at a rate of from 1 to 80 Kg/h, preferably of from
1 to 60 Kg/h, such as 1 Kg/h, 9 Kg/h or 50 Kg/h. In a
preferred embodiment, alsikiren, or a pharmaceutical
acceptable salt thereof, is melt granulated with one
or more granulation excipient. In one embodiment, the
granulation excipient is a polymer or mixture of
polymers. Types of polymers include, but are not
limited to, water-soluble, water-swellable, water
insoluble polymers and combinations of the foregoing.
Examples of polymers include, but are not limited to:
- homopolymers and copolymers of N-vinyl lactams,
e.g., homopolymers and copolymers of N-vinyl
pyrrolidone (e.g., polyvinylpyrrolidone), copolymers
of N-vinyl pyrrolidone and vinyl acetate or vinyl
propionate; - cellulose esters and cellulose ethers
(e.g., methylcellulose and ethylcellulose)
hydroxyalkylcelluloses (e.g., hydroxypropylcellulose),
hydroxyalkylalkylcelluloses (e.g.,
hydroxypropylmethylcellulose), cellulose phthalates
(e.g., cellulose acetate phthalate and
hydroxylpropylmethylcellulose phthalate) and cellulose
succinates (e.g., hydroxypropylmethylcellulose
succinate or hydroxypropylmethylcellulose acetate
succinate); - high molecular polyalkylene oxides such
as polyethylene oxide and polypropylene oxide and
copolymers of ethylene oxide and propylene oxide (e.g.
poly(propylene oxide) flanked by chains of
poly(ethylene oxide), also known by the trade name
pluronics); - polyacrylates and polymethacrylates
(e.g., methacrylic acid/ethyl acrylate copolymers,
methacrylic acid/methyl methacrylate copolymers, butyl
methacrylate/2-dimethylaminoethyl methacrylate
copolymers, poly(hydroxyalkyl acrylates),
poly(hydroxyalkyl methacrylates));- polyacrylamides; -
vinyl acetate polymers such as copolymers of vinyl
acetate and crotonic acid, partially hydrolyzed
polyvinyl acetate; - polyvinyl alcohol; and - oligo-
and polysaccharides such as carrageenans,
galactomannans and xanthan gum, or mixtures of one or
more thereof. In one embodiment the polymer is
selected from the group consisting of polyalkylene
oxides, polyvinylpyrrolidone, such as PVPK 30,
cellulose polymers, such as
hydroxypropylmethylcellulose (e.g. HPMC 3cps) and
hydroxypropyl cellulose (e.g. HPC-EXF) or mixtures
thereof. Most preferably the polymer is hydroxypropyl
cellulose (e.g. HPC-EXF). When present, the ratio of
aliskiren to polymer is preferably of from 88:12 to
95:5, more preferably of from 88:12 to 94:7, most
preferably is 93.25:6.75. In another embodiment, the
granulation excipient is a non-polymeric material.
Examples of non-polymeric materials include, but are
not limited, to esters, hydrogenated oils, oils,
natural waxes, synthetic waxes, hydrocarbons, fatty
alcohols, fatty acids, monoglycerides, diglycerides,
triglycerides and mixtures thereof. In one embodiment
the non-polymeric granulation excipient is a fatty
acid, for example stearic acid. Examples of esters,
such as glyceryl esters include, but are not limited
to, glyceryl monostearate, e.g., CAPMUL GMS from
Abitec Corp. (Columbus, OH); glyceryl palmitostearate;
acetylated glycerol monostearate; sorbitan
monostearate, e.g., ARLACEL 60 from Uniqema (New
Castle, DE); and cetyl palmitate, e.g., CUTINA CP from
Cognis Corp. (Dsseldorf, Germany), magnesium stearate
and calcium stearate. Examples of hydrogenated oils
include, but are not limited to, hydrogenated castor
oil; hydrogenated cottonseed oil; hydrogenated soybean
oil; and hydrogenated palm oil. An example of oil
includes sesame oil. Examples of waxes include, but
are not limited to, carnauba wax, beeswax and
spermaceti wax. Examples of hydrocarbons include, but
are not limited to, microcrystalline wax and paraffin.
Examples of fatty alcohols, i.e., higher molecular
weight nonvolatile alcohols that have of from 14 to 3
1 carbon atoms include, but are not limited to, cetyl
alcohol, e.g., CRODACOL C-70 from Croda Corp. (Edison,
NJ) ; stearyl alcohol, e.g., CRODACOL S-95 from Croda
Corp; lauryl alcohol; and myristyl alcohol. Examples
of fatty acids which may have of from 10 to 22 carbon
atoms include, but are not limited to, stearicacid,
e.g., HYSTRENE 5016 from Crompton Corp. (Middlebury,
CT); decanoic acid; palmitic acid; lauric acid; and
myristic acid. In a preferred embodiment, the melt
extrusion granulation process is a continuous process.
Said continuous process utilizes an equipment train
that features various pieces of equipment for unit
operations, such as mixing, sieving, granulating,
milling, compressing, tableting or coating, linked
together via transfer means, such as vacuum, gravity,
convey belts, vibratory belts or bucket belts. The
pharmaceutical materials (i.e., the raw materials,
such as aliskiren or salt thereof, one or more
pharmaceutically acceptable excipients or a mixture of
the foregoing, intermediate drug products and final
drug product) are continuously conveyed from one piece
of unit operation equipment to the next piece of unit
operation equipment without any intervention or
assistance from a human operator of the equipment
train. Therefore, the final result is a concatenation
of a chain of independent unit operations into a
single equipment train that allows for the feeding of
raw materials into the equipment train upstream and
having a solid oral dosage form, such as tablets,
pills, caplets, capsules or sachets, preferably
tablets, produced downstream. An exemplary equipment
train can comprise, for example, the following pieces:
a blender; a extruder; a mill; and a tablet press. Any
type of blender as known by one of ordinary skill may
be used in the present invention, for example a bin
blender. The extruder used in the present invention is
configured for melt granulation. In general, a
extruder includes a rotating screw(s) within a
stationary barrel. Along the entire length of the
screw, distributive kneading of the materials (e.g.
aliskiren, or salt thereof, and optionally one or more
granulation excipient) is provided by the rotation of
the screw(s) within the barrel. The output of the
extrude, extrudates, is transferred to a cooling
tower. The cooling tower cools the extrudates to
ambient temperature and once cooled, the extrudates
may be transferred to an in-line mill for milling into
granules. Preferably the extruder of the present
invention is a twin-screw extruder, for example a 50
mm, 27 mm or a 16 mm twin-screw extruder. Any type of
mill as known by one of ordinary skill may be used in
the present invention, for example a Frewitt hammer
mill using 2mm screen with a rate of 2000 rpm. Any
type of tablet press as known by one of ordinary skill
in the art may also be used in the present invention.
Examples of such tablet presses include, but are not
limited to, low or high-speed presses, 



single / bi multilayer presses, and tablet-in-tablet
presses. Tablet presses use forces between two and
ninety kN to compress the milled materials.In a
preferred embodiment, the melt extrusion continuous
process comprises, for example, the operations of
extrusion, cooling, flaking and milling. Preferably
the cooling operation utilizes a chiller flaker unit
which cools the melted extrudate and cuts the formed
solid sheets into small flakes. The flakes are
conveyed into the mill, through a cooling tower, and
are milled through a screen, for example a 2 mm
screen. In the second step of the method, component b)
is granulated with pharmaceutically ' acceptable
additives to form a Valsartan granulate. Valsartan
granulation can be accomplished by any suitable means.
In a preferred embodiment of this invention, Valsartan
granulation is accomplished by (1) blending component
b) and pharmaceutically acceptable additives to form a
blended material; (2) sieving the blended material ;
(3) blending the sieved material to form a final blend
material; (4) compacting the final blend material to
form a compacted material; (5) milling the compacted
material to get a milled material; and (6) blending
the milled material to form the Valsartan granulate.
The blending of step ( 1 and 3) can be accomplished
using any suitable means. Typically the component b)
and pharmaceutically acceptable additives are
dispatched to a suitable vessel such as a diffusion
blender or diffusion mixer. The sieving of step (2)
can be accomplished using any suitable means such as
those described above. The compaction of step (4) can
be accomplished using any suitable means. For example,
typically for component b) compacting is accomplished
using a roller compactor with a compaction force
ranging of from 20 kN to 60 kN, preferably 35 kN.
Compaction may also be carried out by slugging the
blended powders into large tablets that are then
size-reduced. The milling of step (5) can be
accomplished using any suitable means. Typically the
compacted material is milled through a screening mill.
The blending of step (6) can be accomplished using any
suitable means. Preferably the milled material is
blended, often with a pharmaceutically acceptable
additive such as a lubricant, in a diffusion blender.
In a further step of the method, pharmaceutically
acceptable additives may be added to the valsartan
granulates and/or the aliskiren granulates. This is
described as adding additives in the outer phase. The
respective Aliskiren and Valsartan granulates are
referred to as the inner phase. The additives may be
distributed partly in the granulate (in the inner
phase) and partly in the outer phase, which is
preferably the case in the described invention.
Filler, lubricant and glidant (if present), more
preferably lubricant, can be distributed partly in
theinner and partly in the outer phase, binder (if
present) is preferably only part of the inner phase.
In the final step of the method, the Valsartan
granulate (including additives) and the Aliskiren
granulates (including additives) are compressed
together to form a bilayer tablet. Compression can be
accomplished using any suitable means. Typically
compression is accomplished by using a bilayer rotary
tablet press. Typical compression force ranges of from
5 kN to 35 kN, preferably of from 12k N to 45 kN.
Preferably, the layer containing component b) is
pre-compressed and the layer containing component a)
is added to the resulting pre-compressed layer and
then both layers are compressed. Optionally, the
method comprises the step of film coating the
multilayer, preferably bilayer, tablet. The details
regarding the film coating material, i.e., components,
amounts, etc., are as described herein. Film coating
can be accomplished using any suitable means. Suitable
film coatings are known and commercially available or
can be made according to known methods. Typically the
film coating material is a polymeric film coating
material comprising materials such as
hydroxypropylmethyl cellulose, polyethylene glycol,
talc and colorant. Typically, a film coating material
is applied in such an amount as to provide a film
coating that ranges of from 1% to 6% by weight of the
film-coated tablet. In one embodiment, in a multilayer
tablet, according to the present invention, such as a
bilayer tablet, component a) is present in an amount
of 20% of more, such as 22% or more, such as 25% or
more by weight based on the total weight of the
pharmaceutical oral fixed dose combination. These
percentages are based on the free base of component a)
and if a salt is used the percentages will be adapted
accordingly. In another embodiment, in a multilayer
tablet, according to the present invention, such as a
bilayer tablet, component a) is present in an amount
of 40% of more, such as 50% or more, such as 60%, by
weight based on the total weight of the layer
comprising component a). These percentages are based
on the free base of component a) and if a salt is used
the percentages will be adapted accordingly.In a
further embodiment, in a multilayer tablet, according
to the present invention, such as a bilayer tablet,
component a) is present in an amount of from 40 to
70%, such as 50 to 65%, such as 50 to 60%, by weight
based on the total weight of the layer comprising
component a). These percentages are based on the free
base of component a) and if a salt is used the
percentages will be adapted accordingly. In a still
further embodiment, in a multilayer tablet, according
to the present invention, such as a bilayer tablet,
component b) is present in an amount of 20% of more,
such as 23% or more, such as 25% or more, such as 28%
or more, by weight based on the total weight of the
pharmaceutical oral fixed dose combination. These
percentages are based on the free acid of component b)
and if a salt is used the percentages will be adapted
accordingly. In yet another embodiment, in a
multilayer tablet, according to the present invention,
such as a bilayer tablet, component b) is present in
an amount of 50% of more, by weight based on the total
weight of the layer comprising component b). These
percentages are based on the free acid of component b)
and if a salt is used the percentages will be adapted
accordingly. In a still further embodiment, in a
multilayer tablet, according to the present invention,
such as a bilayer tablet, component b) is present in
an amount of from 30% to 70% by weight based on the
total weight of the layer comprising component b).
These percentages are based on the free acid of
component b) and if a salt is used the percentages
will be adapted accordingly. Overencapsulated tablets
In another embodiment, the present invention is in
particular related to a pharmaceutical oral fixed dose
combination in the form of overencapsulated tablets.
Thus the present invention is in particular related to
pharmaceutical oral fixed dose combination in the form
of overencapsulated tablets. Overencapsulated tablets
in accordance with the present invention are typically
a capsule filled with 1) multiparticulates containing
one of the components and 2) a tablet, tablets or
minitablets obtained from compressing
multiparticulates containing the other component.
Preferably, component a) isin the form of a tablet,
tablets or minitablets obtained from compressing
multiparticulates and component b) is in the form of
multiparticulates. In general, tablets containing
component a) or component b), preferably component a),
are obtained from mixing the active ingredient with
the respective additives and granulating the mixture
before compression into a tablet. The exact methods
for preparing the tablet as well as the type of
additives that can be employed can be taken from
WO2005/089729 for component a) and WO 97/49394, WO
00/38676 and WO 01/97805 for component b). One or more
tablets prepared in such a manner can be used for
overencapsulation depending on the desired dose.
Multiparticulates containing component a) or component
b), preferably component b), that are filled into the
capsule are typically in the form of granulates.
Multiparticulates can be manufactured by methods known
in the art. Preferably, multiparticulates are
granulates that can be prepared using wet or dry
granulation. Examples for wet granulation are aqueous
or organic wet granulation, in particular organic wet
granulation as described below. Preferred examples of
dry granulation include roller compaction as described
e.g. below. Dry granulation methods are preferred
since these circumvent the use of solvents and avoid
additional drying steps. Most preferably,
multiparticulates can be prepared by using roller
compaction. Multiparticulates may further contain
excipients well known in the art. Pharmaceutically
acceptable additives suitable for use in
multiparticulates according to the present invention
include, without limitation, diluents or fillers,
disintegrants, glidants, lubricants, binders,
surfactants, colorants and combinations thereof e.g.
as described below. Preferred pharmaceutically
acceptable additives include fillers, surfactants and
binders. The amount of each additive in a
pharmaceutical oral fixed dose combination may vary
within ranges conventional in the art. Suitable
fillers include, without limitation, microcrystalline
cellulose (e.g., cellulose MK GR), mannitol, sucrose
or other sugars or sugar derivatives, Calcium hydrogen
phosphate, lowsubstituted hydroxypropyl cellulose,
hydroxyethyl cellulose, hydroxypropyl methyl
cellulose, and combinations thereof, preferably,
microcrystalline cellulose, e.g., products available
under the registered trade marks AVICEL, FILTRAK,
HEWETEN or PHARMACEL. Whenpresent, a filler may be
employed in an amount ranging of from 1% to 40%,
preferably of from 10% to 30% by weight of the
multiparticulates. Suitable binders include, without
limitation, polyvinylpyrrolidone (PVP), such as e.g.,
PVP K 30 or PVP90F, polyethylene glycols (PEG), e.g.,
PEG 4000, hydroxypropylmethyl cellulose, hydroxypropyl
cellulose, both preferably of medium to high
viscosity, , e.g., viscosity grades 3 or 6 cps,
pregelatinized starch and combinations thereof. A most
preferred binder is PVP K 30 or PVP90F. When present,
a binder may be employed in an amount ranging of from
0.5% to 30%, preferably of from 1% to 20%, such as of
from 2% to 15%, by weight of the multiparticulates.
Suitable lubricants include, without limitation,
magnesium stearate, aluminum or calcium silicate,
stearic acid, cutina, PEG 4000-8000, talc and
combinations thereof, preferably magnesium stearate.
When present, a lubricant may be employed in an amount
ranging of from 0.1% to 5%, preferably of from 0.3% to
3%, by weight of the multiparticulates. Suitable
disintegrants include, without limitation,
carboxymethylcellulose calcium (CMCCa),
carboxymethylcellulose sodium (CMC-Na), crosslinked
PVP (e.g. CROSPOVIDONE, POLYPLASDONE or KOLLIDON XL),
alginic acid, sodium alginate and guar gum, most
preferably crosslinked PVP (CROSPOVIDONE), crosslinked
CMC (Ac-Di-SoI), carboxymethylstarch-Na (PIRIMOJEL and
EXPLOTAB). A most preferred disintegrant is
crosslinked PVP, preferably PVPPXL. When present, a
disintegrant may be employed in an amount ranging of
from 0.5% to 30%, preferably of from 1% to 20%, by
weight of the 



multiparticulates. Suitable surfactants include,
without limitation, sodium laurylsulphate, sodium
dodecyl sulfate cetomacrogol, a wax, glycerol
monostearate, a sorbitan ester and a poloxamer, in
particular Duponol C, and combinations thereof. When
present, a surfactant in the layer containing
component a) may be employed in an amount ranging of
from 0.05% to 5%, preferably of from 0.1% to 1%, by
weight of the multiparticulates. Suitable glidants
include, without limitation, colloidal silicon dioxide
(e.g., Aerosil 200), magnesium trisilicate, powdered
cellulose, starch, talc and combinations thereof. When
present, a glidant may be employed in an amount
ranging of from 0.05% to 5%, preferably of from 0.1%
to 1%, by weight of the multiparticulates.A preferred
group of multiparticulates of component a) or
component b) according to the invention are those
having an effective average particle size of less than
1000 mm, preferably of from 10 to 800 mm, more
preferably of from 30 to 500 mm. The drug
microparticles consist of pure drug or may optionally
be combined with one or more pharmaceutically
acceptable excipients to form a drug excipient matrix,
e.g. ethylcellulose or a methacrylic acid copolymer
and a stabilizer, e.g. colloidal silica, to form the
microparticle drug core, for instance by spray-drying,
fluid-bed drying or precipitation techniques.
Crystalline particles, e.g. in a size range of from 1
to 200 micron (mm), may also be prepared by means of
high pressure homogenization of a suspension of
unmilled crystalline drug crystals in any fluid in
which the drug substance is sparsely soluble, such as
organic solvents, e.g. cyclohexane. These
microparticulate drug suspensions may be directly
coated with the aid of a polymer, or embedded in a
polymer matrix, e.g. by adding the polymer and
dissolving it in the homogenized suspension which is
subsequently spray dried or spray layered. Preferably
polymers used are Ethylcellulose or acrylic and
methacrylic copolymers containing quaternary ammonium
groups. The precipitation techniques may also include
the coacervation techniques, e.g. to separate a liquid
phase of a coating material from a polymeric solution
and wrapping of that phase as a uniform layer around
suspended core particles. The resulting microparticles
may be collected by filtration or centrifugation,
washed with an appropriate solvent, and subsequently
dried by standard techniques such as spray drying or
fluidized bed drying. These drug particles may then be
further coated with modified release coating
ingredients as disclosed herein, and optionally a
stabilizer, e.g. colloidal silica. The modified
release coating may be prepared for instance by
fluid-bed coating and/or granulation or precipitation
techniques. The proper coating technology can be
selected by a person skilled in the art. The resulting
coated drug particles may optionally be combined with
a diluent, e.g. as disclosed herein, for example
lactose, mannitol or sucrose, a lubricant, e.g. as
disclosed herein, for instance magnesium stearate. In
another embodiment component a) or component b) may
optionally be combined with a binder or optionally
with a diluent and a binder, e.g. as disclosed herein,
and formed into granules, e.g. using a technique such
as high or low shear granulation or fluid
bedgranulation to form the granule drug core. The
granules obtained may then be coated with modified
release coating ingredients. The granule drug core
typically has a mean width of diameter of from 0.05 to
2mm or preferably from 0.1 to 2mm, or more preferably
of from 0.15 to 1.5mm . The amount of drug substance
present in the core may be of from 1 to 95% or
preferably of from 20 to 90%, or more preferably of
from 50 to 90% by weight, based on the total weight of
the granule drug core (i.e. excluding the coating).
Drug particles were the drug is in the form of
crystals, amorphous particles or a mixture thereof can
also be used for subsequent coating. In another
embodiment component a) or component b) may optionally
be combined with one or more pharmaceutically
acceptable extrusion aid(s), e.g. microcrystalline
cellulose, an amylose pregelled starch, etc.,
binder(s), e.g. as herein disclosed, or diluents, e.g.
as herein disclosed, and formed into pellets, e.g.
using a technique such as extrusion spheronisation,
direct pelletisation/high or low shear granulation,
fluid bed granulation or spray drying/melt concealing
to form the pellet drug core. The pellets obtained may
be coated with modified release coating ingredients.
The pellet drug core typically has a width of diameter
of from 0.2 to 2mm, preferably of from 0.5 to 1.4mm .
The amount of drug substance present in the core may
be of from 1 to 95% by weight, based on the total
weight of the pellet drug core (i.e. excluding the
coating). In another embodiment, the drug optionally
in combination with a pharmaceutically acceptable
binder, may be layered onto the surface of a
pharmaceutically acceptable seed, typically a particle
(e.g. a sphere) of sucrose, lactose, mannitol, starch,
microcrystalline cellulose or any combination thereof,
to form the bead drug core. Such layering may be
solution layering or powder layering. Such a
pharmaceutically acceptable seed is preferably a
non-pareil sugar/starch sphere of 18-20 mesh, 25-30
mesh or 35-40 mesh, most preferably a non-pareil sugar
starch sphere of 25-30 mesh or Cellets, i.e.
microcrystalline cellulose beads e.g. from Pharmatrans
Sanaq AG, in the size range of 100-1000 mm, more
preferably of 100-200 and 200-355 mm. The beads
obtained may be coated with modified release coating
ingredients, e.g. as herein disclosed. The bead drug
core typically has a width of diameter of from 0.2 to
2 mm, preferably of from 0.5 to 1.4mm. The amount of
drug substance present in the core may be of from 1 to
95% by weight, based on the total weight of the bead
drug core (i.e. excluding the coating).Multi
particulates in the form of e.g. beads or granulates
can also be pressed into minitablets as known in the
art and these minitablets are filled into the
capsules. Multiparticulates can be prepared preferably
by granulation. If component a) is in the form of
multiparticulates such as granulates, it can be
prepared as follows. Component a) is granulated with
pharmaceutically acceptable additives, optionally in
the presence of a granulation liquid, to form an
Aliskiren granulate. The granulation liquid can be any
liquid or liquid mixture well-known in the granulation
art such as ethanol, a mixture of ethanol and water, a
mixture of ethanol, water and isopropanol, said
mixtures may contain a binder, such as those described
herein. The process is then referred to as an organic
wet granulation. A preferred mixture of ethanol and
water ranges of from 50/50 to 99/1 (% w/w), most
preferably it is 94/6 (% w/w). A preferred mixture of
ethanol, water and isopropanol ranges of from 45/45/5
to 98/1/1 (% w/w/w), most preferably of from
88.5/5.5/6.0 to 9 1.5/4.5/4.0 (% w/w/w). In a
preferred embodiment, the granulation is effected by
an ethanolic solution of the binder and additional
ethanol. Aliskiren granulation can be accomplished by
any suitable means. Aliskiren granulation is typically
accomplished using the following method (wet
granulation) (1) blending component a) and
pharmaceutically acceptable additives in the presence
of a granulation liquid to form a blended material;
(2) drying the blended material, (3) sieving the
blended material; and (4) screening the sieved
material to isolate the adequate Aliskiren granulate
fraction. Alternatively, Aliskiren granulation is
accomplished using another method (dry granulation) as
follows : (1) blending component a) and
pharmaceutically acceptable additives to form a
blended material; (2) sieving the blended material;
(3) blending the sieved material to form a final blend
material; (4) compacting the final blend material to
form a compacted material; (5) milling the compacted
material to form a milled material; and (6) blending
the milled material to form the Aliskiren granulate.
Attention is drawn to the numerous known methods of
granulating, drying sieving and mixing employed in the
art, e.g., spray granulation in a fluidized bed, wet
granulation in a high-shear mixer, melt granulation,
drying in a fluidized-bed dryer, mixing in a free-fall
or tumble blender, compressing into tablets on a
single-punch or rotary tablet press. The blending
steps can be accomplished using any suitable means.
Typically the component a) and pharmaceutically
acceptable additives are dispatched to a suitable
vessel such as a diffusion blender or diffusion mixer.
The drying of step can be accomplished using any
suitable means, e.g. the sieving steps can be
accomplished using any suitable means, e.g.
usingoscillating sieving. The screening step can be
accomplished using any suitable means. The compacting
step can be accomplished using any suitable means.
Typically compacting is accomplished using a roller
compactor with a compaction force ranging of from 20
kN to 60 kN, preferably 35 kN. Compaction may also be
carried out by slugging the blended powders into large
tablets that are then size-reduced. The milling step
can be accomplished using any suitable means.
Typically the compacted material is milled through a
screening mill. Preferably the milled material is
blended, often with a pharmaceutically acceptable
additive such as a lubricant, in a diffusion blender.
If in a preferred embodiment, component b) is in the
form of multiparticulates, such as granulates, it can
be prepared as follows. Component b) is granulated
with pharmaceutically acceptable additives to form a
Valsartan granulate. Valsartan granulation can be
accomplished by any suitable means. In a preferred
embodiment of this invention, Valsartan granulation is
accomplished by (1) blending component b) and
pharmaceutically acceptable additives to form a
blended material; (2) sieving the blended material ;
(3) blending the sieved material to form a final blend
material; (4) compacting the final blend material to
form a compacted material; (5) milling the compacted
material to get a milled material; and (6) blending
the milled material to form the Valsartan granulate.
The blending of step ( 1 and 3) can be accomplished
using any suitable means. Typically the component b)
and pharmaceutically acceptable additives are
dispatched to a suitable vessel such as a diffusion
blender or diffusion mixer. The sieving of step (2)
can be accomplished using any suitable means such as
those described above. The compaction of step (4) can
be accomplished using any suitable means. For example,
typically for component b) compacting is accomplished
using a roller compactor with a compaction force
ranging of from 20 kN to 60 kN, preferably 35 kN.
Compaction may also be carried out by slugging the
blended powders into large tablets that are then
size-reduced. The milling of step (5) can be
accomplished using any suitable means. Typically the
compacted material is milled through a screening mill.
The blending of step (a6) can be accomplished using
any suitable means. Preferably the milled material is
blended, often with a pharmaceutically acceptable
additive such as a lubricant, in a diffusion blender.
The overencapsulated tablets can be prepared as
follows:1) the multiparticulates containing component
a) or component b), preferably component b), are
filled into a capsule and then one or multiple units
of tablets containing component a) or 



component b), preferably component a), are
subsequently added; 2) one or multiple units of
tablets containing component a) or component b),
preferably component a), are filled into a capsule and
then multiparticulates containing component a) or
component b), preferably component b), are
subsequently added; 3) one unit of tablets containing
component a) or component b), preferably component a),
is filled into a capsule, multiparticulates containing
component a) or component b), preferably component b),
are subsequently added, and then one more unit of
tablets containing component a) or component b),
preferably component a), is added. Multilayered molded
delivery systems In another embodiment, the present
invention is in particular related to a pharmaceutical
oral fixed dose combination in the form of
multilayered molded delivery systems. Thus, the
present invention is related in particular to
pharmaceutical oral fixed dose combination in the form
of a molded multi-layered delivery system. This
delivery system, in accordance with the present
invention are typically multilayered delivery systems
having two matrix zones, one containing component a)
and the other containing component b). The matrix
zones are designed to be erodible or disintegrate in
an aqueous medium in which the composition is to be
used. The matrix zones are preferably separated by a
separation layer containing none of components a) or
b). Optionally, pharmaceutical oral fixed dose
combination has no separation layer. Preferably, the
matrix zones and the optional separation layer are
coated with a coating layer leaving at least one
surface of each of the two matrix zones open to
exposure by the aqueous medium. A preferred embodiment
is as described in WO20061 28471 where the matrix zone
comprising component a) is placed on top of the matrix
zone comprising component b), separated by a
separation layer, and the formulation is further
coated with a coating layer whereby the coating layer
is left out on the top surface exposing the matrix
zone comprising component a) and is left out on the
bottom surface exposing the matrix zone comprising
component b). The construction of the delivery system
is preferably cylindrical or oval.The matrix zones
comprising either component a) or component b) may
also contain other excipients as well, e.g. in order
to improve the technical properties of the matrix
zones so that it may be easier to produce or in order
to improve the stability or obtain the desired release
profile of the pharmaceutical oral fixed dose
combination. A suitable pharmaceutically acceptable
excipient for use in the individual matrix zones may
be selected from the group consisting of fillers,
polymers, waxes, diluents, disintegrants, glidants,
pH-adjusting agents, viscosity adjusting agents,
solubility increasing or decreasing agents,
osmotically active agents, stabilizers, surface active
agents and solvents. Suitable excipients for
multilayered molded delivery systems include
conventional tablet or capsule excipients. These
excipients may be, for example, diluents such as
dicalcium phosphate, calcium sulfate, lactose or
sucrose or other disaccharides, cellulose, cellulose
derivatives, kaolin, mannitol, dry starch, glucose or
other monosaccharides, dextrin or other
polysaccharides, sorbitol, inositol or mixtures
thereof; binders such as acacia, sodium alginate,
starch, gelatin, saccharides (including glucose,
sucrose, dextrose and lactose), molasses, extract of
Irish moss, panwar gum, ghatti gum, mucilage of isapol
husk, carboxymethylcellulose, methylcellulose, veegum,
larch arabolactan, polyethylene glycols,
ethylcellulose, water, alcohols, waxes,
polyvinylpyrrolidone such as, e.g. , PVP K90 (may be
used to improve mixing of the polymer with the other
ingredients) or mixtures thereof; lubricants such as
talc, magnesium stearate, calcium stearate, staeric
acid, hydrogenated vegetable oils, sodium benzoate,
sodium chloride, leucine, carbowax 4000, magnesium
lauryl sulfate, colloidal silicon dioxide and mixtures
thereof, disintegrants such as starches, clays,
cellulose derivatives including crosscarmellose, gums,
aligns, various combinations of hydrogencarbonates
with weak acids (e.g. sodium
hydrogencarbonate/tartaric acid or citric acid)
crosprovidone, sodium starch glycolate, agar, cation
exchange resins, citrus pulp, veegum HV, natural
sponge, bentonite or mixtures thereof; volatile
solvents such as alcohols, including aqueous alcohols,
petroleum benzine, acetone, ether or mixtures thereof;
plasticizers such as sorbitol and glycerine; and
others such as cocoa butter, polyethylene glycols or
polyethylene oxides, e.g. with a molecular weight of
fromi , 000- 500,000 daltons, typically of from
1,000-100,000 daltons, more typically of from 1,000-
50,000 daltons, especially of from 1,000-10,000
daltons, in particular of from 1,500-5,000 daltons,
and mixtures thereof, hydrogenated vegetable oils,
glycerinated gelatin or mixtures thereof.Examples of
suitable fillers are also dextrin, sucralfate, calcium
hydroxyl-apatite and calcium phosphates. The filler
may be added in an amount so that the combination of
the filler and the active substance, i.e. either
component a) or component b) comprises up to 60%,
typically up to 50%, by weight of the first
composition. In order to soften the carrier system, a
plasticziser may be incorporated in the matrix zones.
A suitable plasticizer is selected from the group
consisting of phosphate esters; phthalate esters;
amides; mineral oils; fatty acids and esters; fatty
alcohols, vegetable oils and hydrogenated vegetable
oils including acetylated hydrogenated cottonseed
glyceride and acetylated hydrogenated soybean oil
glycerides; acetyl tributyl citrate, acetyl triethyl
citrate, Castor oil, diacetylated monoglycerides,
dipropylene glycol salicylate glycerin, glyceryl
cocoate, mono-and di-acetylated monoglycerides,
nitrobenzene, carbon disulfide, b-naphtyl salicylate,
phthalyl glycolate, diocyl phthalate; sorbitol,
sorbitol glyceryl tricitrate; sucrose octaacetate;
a-tocopheryl polyethylene glycol succinate, phosphate
esters; phthalate esters; amides; mineral oils; fatty
acids and esters; fatty alcohols; and vegetable oils,
fatty alcohols including cetostearyl alcohol, cetyl
alcohol, stearyl alcohol, oleyl alcohol and myristyl
alcohol; methyl abietate, acetyl tributyl citrate,
acetyl triethyl citrate, diisooctyl adipate, amyl
oleate, butyl ricinoleate, benzyl benzoate, butyl and
glycol esters of fatty acids, butyl diglycol
carbonate, butyl oleate, butyl stearate,
di(beta-methoxyethyl)adipate, dibutyl sebacate,
dibutyl tartrate, diisobutyl adipate, dihexyl adipate,
triethylene glycol di(beta-ethyl butyrate),
polyethylene glycol di(2-ethyl hexoate), diethylene
glycol monolaurate, monomeric polyethylene ester,
hydrogenated methyl ester of rosin, methoxyethyl
oleate, butoxyethyl stearate, butyl phthalyl butyl
glycolate, glycerol tributyrate, triethylene glycol
dipelargonate, beta-(p-tert-amyl phenoxy)ethanol,
beta(p-tert-butytphenoxy)ethanol,
beta-(p-teftbutytphenoxyethyl) acetate,
bis(beta-p-tert-buthylphenoxydiethyl) ether, camphor,
Cumar W- 1, Cumar MH-1 , Cumar V-1 , diamyl phthalate,
(diamylphenoxy)ethanol, diphenyl oxide, technical
hydroabietyl alcohol, beckolin, benzene
hexahydrochlonde, Clorafin 40, Piccolastic A-5,
Piccalastic A-25, Flexol B400, Glycerol alfa-methyl
alfa-phenyl ether, chlorinated naphthalene, HB-40,
monoamylphthalate, Nevillac 10 o-nitrodiphenyl and
Paracril 26. The separation layer, if present,
contains none of components a) or b) and may contain
suitable excipients as listed above for the matrix
zones. In a preferred embodiment, the delivery system
of the invention further comprises a coating layer
having at least one opening exposing at least one
surface of each of the two matrixzones, the coating
being one which crumbles and/or erodes upon exposure
to the aqueous medium at a rate which is equal to or
slower than the rate at which the matrix zones erode
in the aqueous medium, allowing exposure of said
surfaces of the matrix zones to the aqueous medium to
be modified. Coatings of this type are described in WO
95/22962, to which reference is made. These coatings
comprise:  (a) a first cellulose derivative which has
thermoplastic properties and which is substantially
insoluble in the aqueous medium in which the
composition is to be used, e.g. an ethylcellulose such
as ethylcellulose having an ethoxyl content in the
range of from 44.5-52.5%, or cellulose acetate,
cellulose propionate or cellulose nitrate; and at
least one of:  (b) a second cellulose derivative which
is soluble or dispersible in water, e.g. a cellulose
derivative selected from the group consisting of
methylcellulose, carboxymethyl cellulose and salts
thereof, cellulose acetate phthalate, microcrystalline
cellulose, ethylhydroxyethylcellulose,
ethylmethylcellulose, hydroxyethylcellulose,
hydroxyethylmethylcellulose, hydroxypropylcellulose,
hydroxypropylmethylcellulose, hydroxymethylcellulose
and hydroxymethylpropylcellulose;  (c) a plasticizer,
e.g. selected from the group consisting of phosphate
esters; phthalate esters; amides; mineral oils; fatty
acids and esters thereof with polyethylene glycol,
glycerin or sugars; fatty alcohols and ethers thereof
with polyethylene glycol, glycerin or sugars; and
vegetable oils; or a non-ionic surfactant; and  (d) a
filler, e.g. selected from conventional tablet or
capsule excipients such as diluents, binders,
lubricants and disintegrants. The content of
components a) and b) in the individual matrix zones
may vary within wide limits. Typically, they may each
suitably be present in an amount of up to 60%,
typically up to 50%, by weight of the respective
matrix zone. The systems may be produced by methods
known perse in the art, e.g. using methods described
in WO 89/09066. WO 91/04015 and WO 95/22962, or using
other methods known either in the pharmaceutical
industry or used in the production of polymer-based
materials. One important advantage of the compositions
of the invention is that they may be producedby
relatively simple and inexpensive methods. For
compositions without a coating, any suitable extrusion
or injection moulding method and apparatus may be
used. For compositions provided with a coating,
non-limiting examples of suitable production methods
include the following co-extrusion and injection
moulding techniques known in the art, such as
injection moulding of the coating layer and subsequent
injection moulding of the two matrix layers and
injection moulding of the two matrix containing into a
pre-formed tube which forms the coating. Most
preferably the delivery system is fabricated using
injection molds as described e.g. in WO20061 28471 .
For production of an inner separation layer, a mould
is used. The mould is cooled and is placed on a glass
plate and the molten/softened inner separation layer
composition is poured on the mould and, if necessary,
pressed into the holes of the mould. The inner plugs
are weighted to ensure the uniformity of mass before
use. The matrix is coated with a polymeric material
(e.g. composition containing Ethylcellulose) using the



procedure described in EP 0493 513 Bl. The inner and
outer plugs are assembled by pressing the cold inner
plug into the coat with a cold metal pin. The outer
plugs are assembled in the same manner. The finished
coated composition is stored in the refrigerator until
use. Automated machines for the purpose are
commercially available, as this technology originated
from the plastic industry. This methodology is used
for manually making the delivery system. Dry-coated
tablets In another embodiment, the present invention
is in particular related to a pharmaceutical oral
fixed dose combination in the form of dry-coated
tablets. Thus the present invention is related in
particular to a pharmaceutical oral fixed dose
combination in the form of a tablet having a core
containing an active agent and a compression coating
('dry coat', 'dry coating layer' or 'shell')
surrounding the core, said compression coating
containing also an active agent. This pharmaceutical
oral fixed dose combination is referred to in the art
as a press-coated, dry-coated or
core-in-a-shell-tablet. Either component a) or
component b) could be present in the core of the
tablet and the shellof the tablet, respectively.
Preferably, component a) is present in the core and
component b) is present in the shell . In one
embodiment, the pharmaceutical oral fixed dose
combination in the form of a drycoated tablet
comprises a core comprising component a), said core
being surrounded by a shell comprising component b),
wherein said pharmaceutical oral fixed dose
combination shows an in vitro dissolution of component
a) of 60% or less after 10 minutes and 95% or ' less
after 20 minutes, and a dissolution profile of
component b) of 25 % or more after 30 minutes, and 45%
or more after 60 minutes at pH 4.5; more preferably an
in vitro dissolution of component a) of from 60% to
15%, after 10 minutes and of from 95% to 40%, after 20
minutes, and a dissolution profile of component b) of
30% or more, after 30 minutes, and 40% or more after
60 minutes at pH 4.5. In another embodiment, the
pharmaceutical oral fixed dose combination in the form
of a drycoated tablet comprises a core comprising
component b), said core being surrounded by a shell
comprising component a), wherein said pharmaceutical
oral fixed dose combination shows an in vitro
dissolution of component a) of 80% or less after 10
minutes and 98% or less after 20 minutes, and a
dissolution profile of component b) of 25 % or more
after 30 minutes, and 40% or more after 60 minutes at
pH 4.5; more preferably an in vitro dissolution of
component a) of 60% or less after 10 minutes and 95%
or less after 20 minutes, and a dissolution profile of
component b) of 25 % or more after 30 minutes, and 45%
or more after 60 minutes at pH 4.5. Dry-coated tablets
are also particularly useful to administer active
substances in a timecontrolled manner. Preferably, the
core is reliably and accurately positioned within the
shell to obtain tablets having precisely defined
release profiles. This is particularly advantageous
when the tablet is adapted to release component a)
from the core only after a defined lag time following
dissolution of the shell. In a preferred embodiment, a
core may contain of from 0.1 to 90% by weight, more
particularly of from 1 to 70%, still more particularly
of from 1 to 50% by weight of component a) based on
the total weight of the core. Typically the dry coat
(shell) may contain of from 0.1 to 90% by weight, more
particularly of from 1 to 70%, still more particularly
of from 1 to 50%by weight of component b) based on the
total weight of the dry coat (shell) of the dosage
form. In another embodiment, a core may contain of
from 0.1 to 90% by weight, more particularly of from 1
to 70%, still more particularly of from 1 to 50% by
weight of component b) based on the total weight of
the core. Typically the dry coat (shell) may contain
of from 0.1 to 90% by weight, more particularly of
from 1 to 70%, still more particularly of from 1 to
50% by weight of component a) based on the total
weight of the dry coat (shell) of the dosage form. The
core as well as the shell can be manufactured using
methods known in the art such as e.g. direct blending,
wet or dry granulation. Similarly, any conventional
tabletting additives like fillers, binders, lubricants
and others may be employed in both core and shell of
the dosage form. The particular core and/or shell
excipients according to the present invention include,
without limitation, diluents or fillers,
disintegrants, glidants, lubricants, binders,
colorants and combinations thereof. Preferred
pharmaceutically acceptable additives include fillers
and binders. The amount of each additive in a
pharmaceutical oral fixed dose combination may vary
within ranges conventional in the art. In a preferred
embodiment, the core contains component a) as well as
common tabletting excipients such as binders, fillers,
disintegrants, lubricants and others as described
herein. The shell preferably contains component b) as
well as common tabletting excipients such as binders,
fillers, disintegrants, lubricants and others as
described herein. Suitable fillers include, without
limitation, microcrystalline cellulose (e.g.,
cellulose MK GR), mannitol, sucrose or other sugars or
sugar derivatives, Calcium hydrogen phosphate,
lowsubstituted hydroxypropyl cellulose, hydroxyethyl
cellulose, hydroxypropyl methyl cellulose, and
combinations thereof, preferably, microcrystalline
cellulose, e.g., products available under the
registered trade marks AVICEL, FILTRAK, HEWETEN or
PHARMACEL. When present, a filler in each of the core
and/or shell may be employed in an amount ranging of
from 1% to 40%, preferably of from 10% to 30% by
weight of the tablet (prior to any optional film
coating). Suitable binders include, without
limitation, polyvinylpyrrolidone (PVP), such as e.g.,
PVP K 30 or PVP90F, polyethylene glycols (PEG), e.g.,
PEG 4000, hydroxypropylmethyl cellulose, hydroxypropyl
cellulose, both preferably of medium to high
viscosity, , e.g., viscosity grades3 or 6 cps,
pregelatinized starch and combinations thereof. When
present, a binder in each of the core and/or shell may
be employed in an amount ranging of from 0.1% to 20%,
preferably of from 0.5% to 15%, such as 0.7% to 10%,
by weight of the tablet (prior to any optional film
coating). Suitable lubricants include, without
limitation, magnesium stearate, aluminum or calcium
silicate, stearic acid, cutina, PEG 4000-8000, talc
and combinations thereof, preferably magnesium
stearate. When present, a lubricant in each of the
core and/or shell may be employed in an amount ranging
of from 0.1% to 5%, preferably of from 0.5% to 3%, by
weight of the tablet (prior to any optional film
coating). In one embodiment, for the core as well as
the shell tablet materials may be chosen to provide an
immediate release effect upon contact with moisture,
liquids or fluids and as such may contain any of the
known disintegrating or effervescing excipients to
achieve this purpose. Alternatively, the skilled
person may wish to have a modified release of
component a) or b), preferably component a), and
therefore employ excipients, or mixtures of excipients
that form a gel matrix or eroding system when
contacted with physiological or other media, thereby
to permit of slow diffusion of the component a) or b),
preferably component a), in a modified release manner.
These agents useful in the exercise of the present
invention may be materials that effervesce in the
presence of aqueous media thereby to provide the force
necessary to mechanically disrupt the core and/or
shell or cause erosion of the core and/or shell of the
dosage form. Standard disintegrants used in the
manufacturing of solid dosage forms do not or do not
substantially swell or gel and prevent release of the
active agent. Suitable disintegrants include, without
limitation, carboxymethylcellulose calcium (CMC-Ca),
carboxymethylcellulose sodium (CMC-Na), crosslinked
PVP (e.g. CROSPOVIDONE, POLYPLASDONE or KOLLIDON XL),
alginic acid, sodium alginate and guar gum, most
preferably crosslinked PVP (CROSPOVIDONE), crosslinked
CMC (Ac-Di-SoI), carboxymethylstarch-Na (PIRIMOJEL and
EXPLOTAB). Preferably the core of the dosage form as
well as the shell might contain, in addition to the
active agent, cross-linked polyvinyl pyrollidone
and/or croscarmellose sodium. When present, a
disintegrant in each of the core and/or shell may be
employed in an amount ranging of from 0.5% to 20%,
preferably of from 1% to 10%, more preferably of from
1% to 3%, by weight of the tablet (prior to any
optional film coatina . In Darticular. cross-linked
Dolvvinvl Dvrolidone (e.a. CROSPOVIDONE.POLYPLASDONE
or KOLLIDON XL) may be employed in the core and shell,
respectively, in the amounts disclosed in relation to
the core and shell, respectively. The polyvinyl
pyrolidone is preferably present in amounts of fromi
to 25% by weight of the core or shell, more
particularly of from 4 to 12%. Croscarmellose sodium
is an internally cross-linked sodium carboxymethyl
cellulose (also known as Ac-Di-SoI). It may be used in
amounts of from 5 to 30% by weight based on the core,
preferably of from 10 to 25%, e.g. of from 15 to 20%
by weight. Any other common agent which has
disintegrating or eroding effects on the core and/or
shell such as e.g. pre-gelatinized starch could also
be part of the core and shell formulation. Suitable
glidants include, without limitation, colloidal
silicon dioxide (e.g., Aerosil 200), magnesium
trisilicate, powdered cellulose, starch, talc and
combinations thereof. When present, a glidant i in
each of the core and/or shell may be employed in an
amount ranging of from 00.05% to 5%, preferably of
from 0.1% to 1%, by weight of the tablet (prior to any
optional film coating). The core and/or shell may as
well contain hydrophilic or hydrophobic excipients to
either increase or decrease the rate of ingress of
media with regards to the core of the dosage form.
Other core and/or shell materials may be employed that
disisntegrate upon contact with physiological
environments of certain pH values, or in response to
the action of physiological reactive media such as
enzymes. Other core and/or shell materials may be
employed that simply provided an aesthetic aspect such
as pleasant tasting material excipients. Any
conventional tabletting excipients may be employed as
well in the shell to achieve mechanical stability of
the dosage form. Excipients also used could be calcium
phosphate salts such as dibasic calcium phosphate
dihydrate, and may be present in an amount of from 5
to 90%, preferably of from 10 to 90% by weight of the
core or shell, preferably of from 10 to 80%, more
preferably of from 20 to 80% e.g. of from 10 to 45% or
40 to 75%. The core as well as the shell formulation
may in addition contain other common tablet excipients
such as colorants, diluents, and taste-masking agents
or flavourants.Examples of excipients include
colorants such a ferric oxide, e.g. yellow ferric
oxide; lubricants such as magnesium stearate, stearic
acid, cutina HR (hydrogenated ricinus oil); 



and glidants such as silicon dioxide, e.g. colloidal
silicon dioxide. Ferric oxides may be used in amounts
of from 0.01 to 0.5% by weight based on the core or
shell, respectively; magnesium stearate may be present
in amounts of 1 to 20% by weight of the core or shell,
respectively; and colloidal silica may be used in
amounts of from 0.1 to 20% by weight of the core or
shell, respectively. The core of the dosage form as
well as the final dosage form may be a coated or
non-coated dosage form. In case of a coated dosage
form, a non-functional coat or functional coat, more
preferably a non-functional coat, using conventional
coating excipients such as e.g. Methylcellulose,
Hydroxypropylcelluslose, Hydroxypropylmethylcellulose,
Hydroxyethylcellulose, Polyethyleneglycol
and-derivates, Polyvinylalcohol and- derivates,
Talcum, Titanium oxide and iron oxides could be
applied. Another embodiment of the present invention
is a process for the manufacture of dry-coated
tablets, according to the present invention. The
tablets may be formed on conventional press coating
equipment. For example, the following process may be
employed. A series of dies are arranged on a rotating
platform. The dies are removably mounted in the
platform such that differently sized dies may be
employed as appropriate. Each die is hollow to receive
a lower punch. The punch is positioned within the die
such that the upper surface of the punch and the inner
surface of the die define a volume for receiving a
precise amount of shell material. Once loaded, die is
rotated on the platform until it is positioned under
an upper punch. The upper punch is then urged down
onto the core material and the core material is
pre-compressed or tamped between the upper and lower
punch. A pre-formed core is then fed into the die to
rest accurately in the required position on the tamped
coating. Conventional press coating apparatus are
equipped with centering devices that enable cores to
be positioned- both vertically and radially-
accurately in the required position to guarantee
mechanical stability of the final dosage form. This
might be achieved e.g. by a tamping process, whereby
an initial amount of coating material is placed in a
die and is tamped with a shaped punch that leaves an
indentation in the coating material in which to
receive a core. Thereafter, in a second filling
operation, a precise amount of shell material is fed
into the die to cover the core, and an upper punch
compresses the coating material shell to form tablets
according to the present invention.The compression
force applied during the tamping process is commonly
low and is just sufficient to provide a bed for the
core and to prevent movement of the coating material
as a result of centrifugal force. Subsequent
compression to form the coated tablet may be adjusted
to give tablets of requisite hardness. Preferably,
this compression force is high enough to guarantee
mechanical stability of the dosage form but limited in
order not to damage the punches. The amount of shell
material fed into the die can be precisely defined
taking into consideration to the density of the shell
material to ensure, after compression that the tablet
is formed with the required shell thickness. Should it
be necessary to change the thickness of the shell, die
of appropriate internal dimensions may be placed in
the rotating platform, and the amount of shell
material fed into the die may be changed accordingly.
Suitable rotary tablet machines having high process
speeds are known in the art and need no further
discussion here. The hardness of the tablet is
preferably as high as required to achieve desired
dissolution profile and mechanical stability of the
dosage form for further processing. Hardness may be
measured according to a process described in The
European Pharmacopoeia 4 , 2.9.8 on page 201 . The
test employs apparatus consisting of 2 opposing jaws,
one of which moves towards the other. The flat
surfaces of the jaws are perpendicular to the
direction of movement. The crushing surfaces of the
jaws are flat and larger than the zone of contact with
the tablet. The apparatus is calibrated using a system
with a precision of one Newton. The tablet is placed
between the jaws. For each measurement, the tablet is
oriented in the same way with respect to the direction
of the applied force. Measurements are carried out on
10 tablets. Results are expressed in terms of the
mean, minimum and maximum values (in Newtons) of the
force needed to crush the tablets. Tablets should have
a hardness to ensure that they are mechanically robust
to withstand packaging and transportation.
Furthermore, the tablets should be sufficiently porous
to permit ingress of aqueous media to the core. The
cores may likewise be formed using a conventional
rotary tablet machine. Cores are preferably compressed
under compression forces sufficient to provide cores
having a hardness allowing further processing. The
cores having the respective hardness must show desired
release characteristics. If desired, the cores can be
formed at the same time as the tablets are produced.
In such case, one might employ a Manesty Dry Cota.
Such a pressconsists of two side-by-side and
inter-connected presses where the core is made on one
press before being mechanically transferred to the
other press for compression coating. Such equipment
and techniques for making tablets using such equipment
is known in the art and no more needs to be said about
this here. Core and shell material could be
manufactured using any conventional manufacturing
process for a pharmaceutical dosage form, e.g. direct
compression, wet granulation, dry granulation, melt
extrusion. Core and shell materials are preferably
formed according to wet or dry granulation techniques
generally known in the art but not limited to this. In
a typical wet granulation procedure, core materials
are sieved and blended. Granulating fluid, typically
water is then added to the blend and the mixture is
homogenized to form a granulate, which is then sprayed
dried or dried on a fluid bed drier to obtain a
granulate with requisite residual moisture. Preferably
the residual moisture content is of from 0.4 to 2.0%
by weight but not limited to that. The granulate is
then sized by passing it through screens of desired
aperture. At this stage, any adjuvants are sized and
added to the granulate to form the core composition
suitable for compression. The skilled person will
appreciate that a shell composition can be formed in
an analogous manner. The resulting formulations in
accordance with the present invention show the
following advantages: . Formulations approaching,
preferably reaching, bioequivalence are achieved;  A
relatively high drug loading may easily be achieved; .
The formulation of pharmaceutical oral fixed dose
combinations with sufficient hardness, resistance to
friability, disintegration time etc. is possible;  The
sticking tendency and poor flow of the drug substance
is reduced to a minimum; . A robust manufacturing
process is achieved; . Scale-up of formulation and
process resulting in a reproducible performance is
achieved; and . Sufficient stability to achieve a
reasonable shelf life is achieved. The invention
likewise relates to a process for the preparation of
pharmaceutical oral fixed dose combinations as
described herein above. Such pharmaceutical oral fixed
dosecombination may be produced by working up
components as defined herein above in the appropriate
amounts, to form unit pharmaceutical oral fixed dose
combinations. The pharmaceutical oral fixed dose
combinations of the present invention are useful for
lowering the blood pressure, either systolic or
diastolic or both. The conditions for which the
instant invention is useful include, without
limitation, hypertension (whether of the malignant,
essential, reno-vascular, diabetic, isolated systolic,
or other secondary type), congestive heart failure,
angina (whether stable or unstable), myocardial
infarction, artherosclerosis, diabetic nephropathy,
diabetic cardiac myopathy, renal insufficiency,
peripheral vascular disease, left ventricular
hypertrophy, cognitive dysfunction (such as
Alzheimer's) and stroke, headache and chronic heart
failure. The present invention likewise relates to a
method of treating hypertension (whether of the
malignant, essential, reno-vascular, diabetic,
isolated systolic, or other secondary type),
congestive heart failure, angina (whether stable or
unstable), myocardial infarction, artherosclerosis,
diabetic nephropathy, diabetic cardiac myopathy, renal
insufficiency, peripheral vascular disease, left
ventricular hypertrophy, cognitive dysfunction, e.g.,
Alzheimer's, stroke, headache and chronic heart
failure comprising administering to an animal,
including human patient, in need of such treatment a
therapeutically effective pharmaceutical oral fixed
dose combination according to the present invention.
The present invention likewise relates to the use of a
pharmaceutical oral fixed dose combination according
to the present invention for the manufacture of a
medicament for the treatment of hypertension (whether
of the malignant, essential, reno-vascular, diabetic,
isolated systolic, or other secondary type),
congestive heart failure, angina (whether stable or
unstable), myocardial infarction, artherosclerosis,
diabetic nephropathy, diabetic cardiac myopathy, renal
insufficiency, peripheral vascular disease, left
ventricular hypertrophy, cognitive dysfunction, e.g.,
Alzheimer's, stroke, headache and chronic heart
failure. The present invention likewise relates to a
pharmaceutical composition for the treatment of
hypertension (whether of the malignant, essential,
reno-vascular, diabetic, isolated systolic, or other
secondary type), congestive heart failure, angina
(whether stable or unstable), myocardial infarction,
artherosclerosis, diabetic nephropathy, diabetic
cardiac myopathy, renal insufficiency, peripheral
vascular disease, left ventricular hypertrophy,
cognitive dysfunction, e.g., Alzheimer's, stroke,
headache and chronic heart failure, comprising a
pharmaceutical oral fixed dose combination according
to the present invention.Ultimately, the exact dose of
the active agent and the particular formulation to be
administered depend on a number of factors, e.g., the
condition to be treated, the desired duration of the
treatment and the rate of release of the active agent.
For example, the amount of the active agent required
and the release rate thereof may be determined on the
basis of known in vitro or in vivo techniques,
determining how long a particular active agent
concentration in the blood plasma remains at an
acceptable level for a therapeutic effect. The above
description fully discloses the invention including
preferred embodiments thereof. Modifications and
improvements of the embodiments specifically disclosed
herein are within the scope of the following claims.
Without further elaboration, it is believed that one
skilled in the art can, using the preceding
description, utilize the present invention to its
fullest extent. Therefore, the Examples herein are to
be construed as merely illustrative and not a
limitation of the scope of the present invention in
any way.Example 1: Bilayer Tablet Formulations The
components of the Aliskiren layer were mixed,
granulated and optionally compressed as 



described herein for preparing a wet-granulated, a
roller-compacted or a melt-extrusiongranulated
Aliskiren layer, respectively. The components of the
Valsartan layer were mixed, granulated and compressed
as described herein. The Valsartan layer was filled
into an eccentric tablet press for all bilayer
variants and compressed with a compression force of
<2.5kN. The Aliskiren layer was added on top of the
Valsartan layer and then the tablet core was
compressed with a compaction force of from 5 to 4OkN
to obtain a bilayer tablet core.Examplei.1. Bilayer
formulations with a roller compacted Aliskiren layer
VARIANT VARIANT VARIANT 1 2 3 Aliskiren/Valsartan
%tablet %tablet mg per unit mg per unit mg per unit %
tablet 150/160mg weight weight weight Aliskiren layer
Aliskiren compacted 338.25 47 86 338.25 47 86 338.25
47 86 granulate Aliskiren hemifumarate 165 75 23 45
165 75 23 45 165 75 23 45 Cellulose MK GR 159 50 22 57
152 75 21 61 146 00 20 66 PVP 9OF 6 75 0 96 13 50 1 91
- - PVPKiO - 0 00 - 0 00 20 25 2 87 Aerosil 200 1 00 0
14 1 00 0 14 1 00 0 14 Mg stearate 5 25 0 74 5 25 0 74
5 25 0 74 Mg-Stearat 5.00 0 7 1 5.00 0 7 1 5.00 0 7 1
Valsartan layer Vasartan compacted 307.00 43 44 307.00
43 44 307.00 43 44 Granulate Valsartan 160 00 22 64
160 00 22 64 160 00 22 64 Cellulose MK GR 108 00 15 28
108 00 15 28 108 00 15 28 PVPXL 30 00 4 24 30 00 4 24
30 00 4 24 Aerosil 200 3 00 0 42 3 00 0 42 3 00 0 42
Mg stearate 6 00 0 85 6 00 0 85 6 00 0 85 PVP XL 18.80
2 66 18.80 2 66 18.80 2 66 Cellulose MG GR 35.70 5 05
35.70 5 05 35.70 5 05 Aerosil 200 0.50 0 07 0.50 0 07
0.50 0 07 Mg-Stearate 1.50 0 2 1 1.50 0 2 1 1.50 0 2 1
Total 706.75 100 00 706.75 100 00 706.75 100 00
Hardness [N] (mean) 258 252 302 Friability 10St. /6 5g
0 23 0.23 500U.[%] Disintegration time in 11OO - 1'30
11OO - 1'30 11OO - 1'30 min/Valsartan layer
Disintegration time in 22'35 - 241OO - 20'30-22'30
min/Aliskiren layer 231OO 251OOSYSTEM AND METHOD TO
FACILITATE HANDLING OF ACCESS TERMINALS CAMPED ONTO AN
ACCESS POINT BASE STATION Claim of Priority under 35
U.S.C. 119 [0001] The present Application for Patent
claims priority to Provisional Application No.
60/976,741 entitled "SYSTEM AND METHOD TO FACILITATE
HANDLING OF USER EQUIPMENT CAMPED ONTO AN ACCESS POINT
BASE STATION" filed October 1, 2007, and assigned to
the assignee hereof and hereby expressly incorporated
by reference herein. BACKGROUND Field [0002] The
present application relates generally to wireless
communications, and more specifically to methods and
systems to facilitate camping of access terminals onto
nonassociated access point base stations and handling
of connection requests initiated by the access
terminals. Background [0003] Wireless communication
systems are widely deployed to provide various types
of communication (e.g., voice, data, multimedia
services, etc.) to multiple users. As the demand for
high-rate and multimedia data services rapidly grows,
there lies a challenge to implement efficient and
robust communication systems with enhanced
performance. [0004] In recent years, users have
started to replace fixed line communications with
mobile communications and have increasingly demanded
great voice quality, reliable service, and low prices.
In addition to mobile phone networks currently in
place, a new class of small base stations has emerged,
which may be installed in a user's home and provide
indoor wireless coverage to mobile units using
existing broadband Internet connections. Such a
personal miniature base station is generally known as
an access point (AP) base station, also referred to as
Home Node B (HNB) unit, femto cell, femto base station
(fBS), base station, or a base station transceiver
system (BTS). Typically, such miniature base stations
are connected to the Internet and the mobile
operator's network via a digital subscriber line (DSL)
router or cable modem, and allow for smallscale
network environments, also referred to as femto
networks (i.e., a network of an AP base station or
femto cell). [0005] AP base stations allow for
cellular access where normal base station support for
a macro network (i.e., a network of non-femto cells)
is weak or unavailable (e.g., indoors, remote
locations, and the like). AP base stations may be
described as small base stations that connect to
wireless service providers via a broadband backhaul
link, such as digital subscriber line (DSL), cable
internet access, T1/T3, etc., and offer typical base
station functionality, such as base transceiver
station (BTS) technology, radio network controller,
and gateway support node services. This allows an
access terminal (AT), also referred to as a
cellular/mobile device or handset, or user equipment
(UE), to connect to the AP base stations and utilize
the wireless service. It is noted that ATs can
include, for example, cellular phones, smart phones,
laptops, handheld communication devices, handheld
computing devices, satellite radios, navigational
devices, PDAs, and/or any other suitable device for
communicating over a wireless communication system.
[0006] In essence, AP base stations provide an
alternative way for ATs to communicate with a macro
network, particularly when normal base station support
is unreliable. However, an owner of an AP base station
will typically limit access to his/her AP base station
to those ATs associated with the AP base station, such
as, for example, his/her AT and those ATs that he/she
has specifically granted access to. Sometimes, a
visitor AT (i.e., an AT that is not associated with
any AP base stations, or an AT that is not currently
in the coverage area of its associated AP base
station) may enter the coverage area of a given AP
base station it is not associated with. In certain
situations, such as when the given AP base station is
deployed on the same carrier channel as the macro
network, the visitor AT may camp within the coverage
area of the given AP base station the visitor AT is
idle. Because the visitor AT may not provide any
indication of its current location to the macro
network, the visitor AT may not be reached by the
macro network. Accordingly, there is a need for a
technique for handling visitor ATs camped within the
coverage areas of non-associated AP base stations.
SUMMARY [0007] The following presents a simplified
summary of one or more embodiments in order to provide
a basic understanding of such embodiments. This
summary is not anextensive overview of all
contemplated embodiments, and is intended to neither
identify key or critical elements of all embodiments
nor delineate the scope of any or all embodiments. Its
sole purpose is to present some concepts of one or
more embodiments in a simplified form as a prelude to
the more detailed description that is presented later.
[0008] In accordance with one or more embodiments and
corresponding disclosure thereof, various aspects are
described in connection with handling a visitor access
terminal (AT) associated with a macro network. In
particular, described herein are method and systems
for allowing the visitor AT to enter a coverage area
of an access point (AP) base station and to reside on
a carrier channel while in idle mode. Communication
between the visitor AT and the macro network may be
facilitated in one or more ways upon activation of the
visitor AT. [0009] For example, such communication may
be facilitated by forwarding a paging request to the
visitor AP through the AP base station. In the
alternative, or in addition, such communication may be
facilitated by, upon receiving a connection request
from the visitor AP, transmitting the connection
request and a radio environment report (RER) received
from the visitor AT to the macro network. Upon
receiving channel assignment information from the
macro network, such information may be forwarded to
the visitor AT. [0010] According to related aspects,
there is provided a wireless communications apparatus
that includes: a transceiver supporting a
communication link with a visitor AT associated with a
macro network; at least one processor in operative
communication with the transceiver; and a memory in
operative communication with the at least one
processor. The memory may include executable code for
the at least one processor to: (a) in response to the
visitor AT entering a coverage area of an AP base
station, allow the visitor AT to reside on a carrier
channel while in idle mode; and (b) upon activation of
the visitor AT, facilitating communication between the
visitor AT and the macro network. [0011] For example,
the executable code may include instructions for the
least one processor to: (a) define a zone for the AP
base station different than a macro network zone
corresponding to the macro network; (b) enable
registration of the visitor AT with the AP base
station; and (c) forward registration information
regarding the registration to the macro network. In
the alternative, or in addition, the at least one
processor may 



be adapted to facilitate the communication between the
visitor AT and the macronetwork by forwarding a paging
request to the visitor AT through the AP base station
based on at least in part the registration
information. [0012] In another example, the at least
one processor may facilitate the communication between
the visitor AT and the macro network by, receiving a
connection request from the visitor AT, transmitting
the connection request and an RER received from the
visitor AT to the macro network. The at least one
processor may be adapted to receive channel assignment
information from the macro network, the channel
assignment information comprising a macro carrier
channel for the visitor AT. The at least one processor
may be further adapted to forward the channel
assignment information to the visitor AT. [0013]
According to further related aspects, there is
provided an apparatus for handling a visitor AT that
camps within the coverage area of an AP base station.
Such an apparatus may be configured as either a
communication terminal or device, or as a processor or
similar device for use within a communication
terminal, device or an AP. The apparatus may include a
means for allowing the visitor AT to reside on a
carrier channel while in idle mode, and a means for
enabling registration of the visitor AT. The apparatus
may further include a means for forwarding
registration information regarding the registration to
the macro network, and a means for facilitating
communication between the visitor AT and the macro
network upon activation of the visitor AT. [0014] The
facilitating means may comprise a means for forwarding
a paging request to the visitor AT based at least in
part on the registration information. In the
alternative, or in addition, the facilitating means
may comprise a means for receiving a connection
request from the visitor AT, and a means for
transmitting the connection request and an RER
received from the visitor AT to the macro network. The
facilitating means may further comprise a means for
receiving channel assignment information from the
macro network, wherein the channel assignment
information further comprises a macro carrier channel
for the visitor AT. The facilitating means may further
comprise a means for forwarding the channel assignment
information to the visitor AT. [0015] According to yet
further related aspects, there is provided an
apparatus for communicating with a macro network via a
AP base station. The apparatus may be configured as
either a communication terminal or device, or as a
processor or similar device for use within a
communication terminal, device or an AT. The apparatus
may include a means for residing on a carrier channel
while in an idle mode upon entering a coverage area of
the AP base station, and a means for sending a
connection request tothe AP base station in response
to switching from the idle mode to an activation mode.
The AP base station may be adapted to forward the
connection request to the macro network. The apparatus
may further include a means for transmitting an RER to
the AP base station. The AP base station may be
further adapted to forward the RER to the macro
network. The apparatus may include a receiving means
that may be adapted to receive a paging request from
the macro network via the AP base station. In the
alternative, or in addition, the receiving means may
be adapted to receive channel assignment information
from the macro network via AP base station. [0016] To
the accomplishment of the foregoing and related ends,
the 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 of the one or more embodiments.
These aspects are indicative, however, of but a few of
the various ways in which the principles of various
embodiments may be employed and the described
embodiments are intended to include all such aspects
and their equivalents. BRIEF DESCRIPTION OF THE
DRAWINGS [0017] FIG. 1 illustrates an exemplary
wireless communication system. [0018] FIG. 2 is an
illustration of a wireless communication system in
accordance with various aspects set forth herein.
[0019] FIG. 3 illustrates an exemplary communication
system to enable deployment of access point (AP) base
stations within a network environment. [0020] FIG. 4
illustrates one embodiment for a method for handling a
visitor access terminal (AT) camped within the
coverage area of an AP base station. [0021] FIG. 5
illustrates another embodiment of a method for
handling a visitor AT camped within the coverage area
of an AP base station. [0022] FIG. 6 illustrates yet
another embodiment of a method for handling a visitor
AT camped within the coverage area of an AP base
station. [0023] FIG. 7 illustrates an exemplary method
for communicating with a macro network via an AP base
station. [0024] FIG. 8A illustrates one embodiment for
an apparatus for handling a visitor AT camped within
the coverage area of an AP base station.[0025] FIG. 8B
is a simplified block diagram of several sample
aspects of the apparatus shown in FIG. 8A. [0026] FIG.
9 illustrates another embodiment for an apparatus for
handling a visitor AT camped within the coverage area
of an AP base station. [0027] FIG. 10 illustrates an
exemplary apparatus for communicating with a macro
network via an AP base station. DETAILED DESCRIPTION
[0028] Various embodiments are now described with
reference to the drawings, wherein like reference
numerals are used to refer to like elements
throughout. 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 embodiments. It may be evident, however,
that such embodiment(s) can 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 one or more
embodiments. [0029] As previously mentioned, there is
a need for an access point (AP) base station that can
effectively handle an access terminal (AT) that,
thought not affiliated with the AP base station, camps
within a coverage area of the AP base station and
cannot otherwise be reached by a macro network. The
techniques described herein address the need for the
handling of such visitor ATs by providing techniques
that allow the visitor AT to be paged by the macro
network via the AP base station, and that allow the
visitor AT to originate a connection with the macro
network via the AP base station. [0030] AP base
stations can be deployed to individual consumers and
placed in homes, apartment buildings, office
buildings, and the like. An AP base station can
communicate wirelessly with an AT in range of the AP
base station utilizing a licensed cellular
transmission band. Further, AP base stations may be
connected to a core cellular network by way of an
Internet Protocol (IP) connection, such as a Digital
Subscriber Line (DSL, e.g., including Asymmetric DSL
(ADSL), High data rate DSL (HDSL), Very high speed DSL
(VDSL), etc.), a TV cable carrying Internet Protocol
(IP) traffic, a Broadband over Power Line (BPL)
connection, or like connection. The connection between
the IP line and the cellular network can be a direct
connection, or by way of the Internet. An AP base
station, therefore, can provide cellular support to an
AT or cellular handset and route cellular traffic
(e.g., voice, data, video, audio, Internet,etc.) to a
macro cellular network through the IP connection. This
mechanism can save consumers air time costs and reduce
a network provider's cellular network traffic load.
Also, cellular coverage inside a home, office
building, apartment, etc. can be greatly improved via
implementation of AP base stations. [0031] Although an
AP base station is capable of forming a cellular link
(e.g., a wireless link utilizing one or more licensed
radio network frequencies) with multiple ATs, a
consumer typically desires only his or her own traffic
to be carried by a private IP connection connected to
the AP base station. For instance, consumers may wish
to preserve IP bandwidth for their own use, rather
than for the use of other AT users. As a result, a AP
base station is generally associated only with a
single AT or group of ATs, and traffic related to such
AT(s) is routed over the consumer's IP connection,
whereas traffic related to other ATs is blocked.
Consequently, although the AP base station can
communicate with multiple ATs regardless of
subscriber, the AP base station is typically
programmed to ignore devices that are not associated
with a particular consumer, service plan, and/or the
like. [0032] FIG. 1 illustrates an exemplary wireless
communication system 100 adapted to support a number
of users, in which various disclosed embodiments and
aspects may be implemented. As shown in FIG. 1, by way
of example, system 100 provides communication for
multiple cells 102, such as, for example, macro cells
102a-102g, with each cell being serviced by a
corresponding AP base station 104 (such as AP base
stations 104a-104g). Each cell may be further divided
into one or more antenna groups, also referred to as
sectors. Various ATs 106, including ATs 106a-106k may
be dispersed throughout the system 100. Each AT 106
may communicate with one or more APs 104 on a forward
link and/or a reverse link at a given moment,
depending upon whether the AT is active and whether it
is in soft handoff, for example. The wireless
communication system 100 may provide service over a
large geographic region, for example, macro cells
102a- 102g may cover a few blocks in a neighborhood.
[0033] Referring now to FIG. 2, a wireless
communication system 200 is illustrated in accordance
with various embodiments presented herein. System 200
comprises a base station 202 that can include multiple
antenna groups. For example, one antenna group can
include antennas 204 and 206, another group can
comprise antennas 208 and 210, and an additional group
can include antennas 212 and 214. Two antennas are
illustrated for each antenna group; however, more or
fewer antennas can be utilized for eachgroup. Base
station 202 can additionally include a transmitter
chain and a receiver chain, each of which can in turn
comprise a plurality of components associated with
signal transmission and reception (e.g., processors,
modulators, multiplexers, demodulators,
demultiplexers, antennas, etc.), as will be
appreciated by one skilled in the art. Base station
202 can communicate with one or more ATs, such as, for
example, AT 216 and AT 222. [0034] As depicted in FIG.
2, AT 216 is in communication with antennas 212 and
214, 



where antennas 212 and 214 transmit information to AT
216 over a forward link 218 and receive information
from AT 216 over a reverse link 220. Moreover, AT 222
is in communication with antennas 204 and 206, where
antennas 204 and 206 transmit information to AT 222
over a forward link 224 and receive information from
AT 222 over a reverse link 226. In a Frequency
Division Duplex (FDD) system, forward link 218 can
utilize a different frequency band than that used by
reverse link 220, and forward link 224 can employ a
different frequency band than that employed by reverse
link 226, for example. Further, in a Time Division
Duplex (TDD) system, forward link 218 and reverse link
220 can utilize a common frequency band and forward
link 224 and reverse link 226 can utilize a common
frequency band. [0035] Each group of antennas and/or
the area in which they are designated to communicate
can be referred to as a sector of base station 202.
For example, antenna groups can be designed to
communicate to ATs in a sector of the areas covered by
base station 202. In communication over forward links
218 and 224, the transmitting antennas of base station
202 can utilize beamforming to improve signal-to-noise
ratio of forward links 218 and 224 for ATs 216 and
222. Also, while base station 202 utilizes beamforming
to transmit to ATs 216 and 222 scattered randomly
through an associated coverage, ATs in neighboring
cells can be subject to less interference as compared
to a base station transmitting through a single
antenna to all its ATs. Moreover, ATs 216 and 222 can
communicate directly with one another using a
peer-to-peer or ad hoc technology in one example.
[0036] Similar functionality of base station 202 can
be implemented in AP base stations 228 and 230, which
can be deployed in smaller scale locations, such as a
residence or office building for example. As mentioned
previously, AP base stations are also referred to as
femto cells or Home Node B (HNB) units, and can have a
broadband backhaul link to a wireless service
provider, such as over DSL, cable, T1/T3, etc., andcan
provide wireless communication service to one or more
ATs. As shown, AP base station 228 can communicate
with one or more AT(s) 232 over a forward link 234 and
receive communication from the AT(s) 232 over a
reverse link 236 similarly to the base station 202.
[0037] According to an example, AP base station 230
can be deployed to provide wireless service access. AP
base station 230 can connect to a wireless service
access provider via broadband backhaul link, one or
more disparate femto cells or macro cells
over-the-air, etc. Upon being deployed, AP base
station 230 can optionally selfconfigure to avoid
interference with surrounding femto cells (e.g., AP
base station 228) and macro cells (e.g., base station
202 or a sector/cell thereof). In this regard, AP base
station 230 can receive signals from the base station
202 and disparate AP base station 228 much like ATs
216, 222, and 232. The signals can be overhead system
messages that can be utilized by the AP base station
230 to determine configuration parameters utilized by
the disparate AP base station 228 and/or base station
202. [0038] The configuration parameters can be
determined by AP base station 230 for similar
environment configuration. In addition, the parameters
can be determined and utilized to ensure AP base
station 230 selects different parameters to mitigate
interference. These parameters can include, for
example, a channel identifier (e.g., a Code Division
Multiple Access (CDMA) channel ID), a pseudo-noise
(PN) offset, and/or the like, for AP base station 228,
base station 202, and/or substantially any other
surrounding transmitters. AP base station 230 can
accordingly self-configure its channel identifier, PN
offset, etc. so as not to interfere with the
surrounding femto cells and macro cells. Additionally,
AP base station 230 can utilize this information to
build a neighbor list of surrounding femto cells and
macro cells to facilitate hard and soft handoffs for
devices communicating with AP base station 230. It is
noted that AP base station 230 may be adapted to
receive RF signals, for example, from AP base station
228 and/or base station 202 to determine timing,
location, and/or the like. [0039] FIG. 3 illustrates
an exemplary communication system to enable deployment
of AP base stations within a network environment. As
shown in FIG. 3, the system 300 may include multiple
AP base stations, such as, for example, AP base
stations 310, 312 each being installed in a
corresponding small scale network environment, such
as, for example, in one or more user residences 330 or
the like, and may be configured to serve an associated
AT 320, as well as a non-associated AT 322. While the
illustrativeembodiment of FIG. 3 shows two AP base
stations 310 and 312, it is noted that the system 300
may include any number of AP base stations. Further,
while the present description focuses on AP base
station 310, it is noted that the description is also
applicable to AP base station 312 and other
equivalents (not shown). [0040] AP base station 310
may be further coupled to the Internet 340 and a macro
network 350 (which also be referred to as a macro cell
mobile network, a mobile operator core network, or
variations thereof) via a DSL router, a cable modem,
or the like. It is noted that, although certain
embodiments described herein use 3GPP terminology, the
embodiments may be applied to 3rd Generation
Partnership Project (3GPP) (Rel99, Rel5, Rel6, Rel7)
technology, as well as 3GPP2 (IxRTT, IxEV-DO ReIO,
RevA, RevB) technology, and other known and related
technologies. In such embodiments described herein,
the owner of AP base station 310 may subscribe to a
mobile service, such as, for example, a 3G mobile
service, offered through macro network 350. [0041] AT
320 may adapted to operate both in a macro cellular
environment (e.g., via macro cell access 342
operatively coupled to macro network 350) as well as
in a residential small scale network environment
(e.g., via AP base station 310 and/or 312). Thus, AP
base station 310 may be backward compatible with any
existing AT 320. In addition to macro network 350, AT
320 can be served by any number of AP base stations,
predetermined or otherwise (e.g., AP base stations
310, 312 that reside within corresponding user
residence 330), and generally will not be in a soft
handover state with macro network 350. [0042] If a
macro AT that is not associated with AP base station
310, such as, for example, visitor AT 322, comes into
the coverage area of AP base station 310, macro
network 350 may direct the visitor AT 322 to another
carrier frequency. AP base station 310 may be deployed
in the same carrier channel as macro network 350, or,
in the alternative, in a different carrier channel.
When deployed in the same channel, visitor AT 322
within the coverage area of AP base station 310, when
idle, may camp within the coverage area of AP base
station 310, and may not provide any indication to
macro network 350 of its location. During this time
period, visitor AT 322 cannot be reached by macro
network 350 and any incoming pages may be missed by
visitor AT 322. Accordingly, it would be advantageous
to implement a system and method thatallows visitor AT
322 to be paged, and that allows a connection
originated by visitor AT 322 over macro network 350.
[0043] In one embodiment, a zone-based registration
may be used for visitor AT 322. AP base station 310
may be further defined to belong to a different zone
than macro network 350. When visitor AT 322 enters
into the coverage area of AP base station 310, visitor
AT 322 may attempt to register with AP base station
310. AP base station 310 may forward the registration
to macro network 350. When visitor AT 322 needs to be
paged, the page may be forwarded to visitor AT 322 via
AP base station 310. [0044] If a predetermined set of
parameters, including identifiers such as, for
example, a System Identifier/Network Identifier
(SID/NID) and/or a Mobile Country Code/Mobile Network
Code (MCC/MNC), are configured such that visitor AT
322 has to make an access attempt (e.g., perform a
registration due to change in zone or subnet ID), this
may result in repeated access attempts as visitor AT
322 enters the coverage area of AP base station 310.
When there is a change in such a parameter when
switching from one system/network to another, visitor
AT 322 will typically register to indicate to macro
network 350 that it can be reached in the new system.
[0045] Alternatively, when visitor AT 322 is within a
zone of macro network 350, macro network 350 may also
page visitor AT 322 via AP base stations 310 and/or
312 residing within that region. This will not require
any additional action on visitor AT 322, and AP base
station 310 may handle the page response/connection
request as described in detail below. [0046] In one
embodiment, once a connection request is received,
visitor AT 322 may be provided with a traffic channel
allocation to the macro carrier/cells. For example, AP
base station 310 may contact the macro network 350 to
allocate the required channel resources. Macro network
350 may provide the channel assignment information to
AP base station 310, which is forwarded by AP base
station 310 to visitor AT 322. Once visitor AT 322
receives the channel assignment it may tune itself to
the macro system from that point based on the
information provided in the channel assignment. [0047]
It is noted that this action may require an interface
between AP base station 310 and macro network 350 to
forward the RER (radio environment report) as provided
by visitor AT 322 to macro network 350. For example,
AP base station 310 may remove information regarding
AP base station 310 from the RER prior to sending the
RER to macro network 350. For example, AP base station
310 in the RER will likely be thereported reference
pilot. When reformatting the RER, AP base station 310
may elect a new reference pilot and report the PN
phases relative to the elected reference pilot when
visitor AT 322 reported AP base station 310 as the
reference pilot. [0048] It is noted that macro network
350 may treat this action similar to a hard handoff
request received over a side haul interface. Macro
network 350 may provide the channel assignment
information to AP base station 310, which may be sent
over a common channel to visitor AT 322. The channel
assignment information may include only channel
assignments with macro network pilots. Macro network
350 may potentially choose another channel, other than
the channel where AP base station 310 is located, so
that it avoids interference issues with other ATs in
the vicinity of AP base station 310. However, this is
not mandated, and it is to be understood that other
interference avoidance techniques can be used when
visitor AT 322 is provided channel 



allocation over the same channel as AP base station
310. [0049] The increased load that may be added to AP
base station 310 may involve the additional
registration and paging channel capacity. AP base
station 310 may interact with macro network 350 in
sending the connection request information and forward
the traffic channel assignment of the macro carrier
via AP base station 310 to visitor AT 322. [0050] FIG.
4 illustrates one embodiment for a method for
facilitating the handling of a visitor AT camped
within the coverage area of an AP base station. As
shown in FIG. 4, at processing block 410, the visitor
AT is allowed to enter the coverage area of the AP
base station and to reside on a carrier channel while
in idle mode. In one approach to processing block 410,
a unique location area identifier or the like is
assigned to each AP base station in the network.
[0051] At processing block 420, when the visitor AT is
active (i.e., no longer in idle mode), communication
between the visitor AT and the macro network may be
facilitated by enabling (a) transmission of page
requests to the visitor AT via the AP base station,
and/or (b) handling of connection requests from the AT
to the macro network. In one approach to processing
block 420, each AP base stations may be configured
with or otherwise comprise an optimal scrambling code,
such as, for example, a code that is unique for a
given AP base station and that is typically
independent of the data to be transmitted or received
by the given AP base station. The scrambling code for
the given AP base station may comprise a pseudo-random
code oroffset, also referred to as a pseudo-noise (PN)
offset. The scrambling code for a given AP base
station is generally unique for that AP base station
(i.e., different from the scrambling code for other
neighboring AP base stations and the scrambling code
for the macro network). The scrambling code may
comprise a short code (e.g., a 16-bit short code) and
may be selected from a set of codes reserved for the
given AP base station. At processing block 430, each
AP base station may be adapted to transmit to
associated AT(s) the set of reserved scrambling codes.
In addition, each AP base stations may be adapted to
send to associated AT(s) information associated with
one or more neighboring macro cells. [0052] In
accordance with aspects of the embodiments described
herein, there are provided several techniques that ATs
may implement to select and communicate over
systems/networks, including femto and macro networks.
More specifically, there are provided techniques for
detecting and breaking system selection loops, which
will depend in part on which type of AT is operating
on which type of system. [0053] For example, in one
embodiment, there is provided a femto AT (FAT) (i.e.,
AT that is capable of being associated with an AP base
station, based on software upgrades, through
provisioning, etc.) operating on a macro network. It
is noted that such a femto AT may not be camped on its
most preferred system (i.e., a corresponding AP base
station), and may continue to search for the most
preferred system using a Better System Reselection
(BSR) approach. BSR refers to when an AT, associated
with a system that is not the most preferred system as
defined in a Preferred Roaming List (PRL), every so
often scans to determine if better systems are
available and tries to associate with a more preferred
system when available. [0054] With the acquisition
entry, the femto AT may limit the search for a
specific band and channel. The femto AT may be adapted
to search for the most preferred system at defined
time intervals (e.g., every three minutes). On
discovery of a AP base station associated with the
preferred system, the femto AT may select the AP base
station. It is noted that the change in the SID/NID
may require the femto AT to register with the selected
AP base station. [0055] In another embodiment, there
is provided a home femto AT (HFAT) (i.e., femto AT
that is currently in the coverage of its associated
femto cell) and a guest femto AT (GFAT) (i.e., femto
AT that has temporary authorization to operate on a
given AP base station, typically an AP base station
that the femto AT is normally not authorized tooperate
on.). The home femto AT and/or guest femto AT may be
adapted to operate on a home AP base station (HAPBS)
(i.e., AP base station on which a given AT is
authorized to operate on). [0056] It is noted that
there may be one or more FATs associated with a given
home AP base station. The description of the present
embodiment focuses on an HFAT within the coverage area
of an HABPS, but is also applicable to a GFAT camped
within the coverage area of the HABPS. It is also
noted that, in contrast to HFATs, there is a general
category of ATs referred to herein as visitor ATs,
which as explained above refers to those ATs that are
not associated with any AP base stations or are not
currently in the coverage area of their associated AP
base stations. A visitor AT may comprise a GFAT
(explained above), an alien AT (AFAT) (described
below), or a macro femto AT (MFAT) (described below).
[0057] While camped within the coverage area of the
HABPS, the HFAT may be on the most preferred system
and generally does not perform BSR. On coverage
degradation, however, the HFAT may search for other or
all available systems. In one embodiment, the HFAT may
use entries on a PRL to find the next available
system, which will typically be the macro network.
[0058] In another embodiment, when the macro network
pilot is at a preset level (e.g., 3dB) above the
HAPBS, the HFAT may perform an idle handoff to the
macro network. Since the macro network belongs to a
different SID/NID, the HFAT typically registers as it
enters the macro network. [0059] In yet another
embodiment, there is provided an alien femto AT (AFAT)
(i.e., femto AT that is in the coverage of an AP base
station it is not authorized to operate on) on a macro
network. With the acquisition entry, the AFAT may
limit its search to a specific band and channel. It is
noted that a PRL entry for a SID may be identified
with specific NID(s) that the AFAT is supposed to
associate with. On discovery of the AFAT that is
deployed in the same band and channel as the HAPBS,
one of two things may happen as part of the power up
sequence or BSR. [0060] In a first scenario, when the
SID/NID matches an entry in the PRL (potentially the
entry used to identify the HAPBS), the AFAT may fail
authentication and may move to find another system.
The AFAT may blacklist this system for a defined time
period (e.g., thirty seconds), after which time the
AFAT may attempt associating with the SID/NID. If the
AFAT enters the HAPBS within the defined time period,
the AFATwill not acquire the HAPBS until the defined
time period expires. In a second scenario, when the
SID/NID does not match any entries in the PRL, the
AFAT may continue searching for other available
systems. Depending on the scenario, the AFAT may stay
in the current network it is associated with or may
continue its search to find a better system. [0061] In
still another embodiment, there is provided a macro
femto AT (MFAT) (i.e., femto AT that is currently not
in the coverage of its associated AP base station).
The PRL of the MFAT typically does not contain SID or
NIDs for a non-associated AP base stations or alien AP
base station (AAPBS) (i.e., AP base station on which a
given AT is not authorized to operate on). The MFAT
may discover the AAPBS (a) while searching for
coverage when the macro coverage degrades and/or (b)
while performing a remaining PN scan or neighbor PN
scan. [0062] In a first scenario, when the PREF ONLY
flag is set (i.e., when the MFAT is adapted to search
only for networks/systems on its PRL), the MFAT will
not select the AAPBS, which will result in the MFAT
leaving the current channel to find another available
(potentially less preferred) system. In a second
scenario, when the PREF ONLY flag is not set (i.e.,
when the MFAT is not limited to networks/systems on
its PRL), the MFAT may attempt to acquire the AAPBS.
Here, the MFAT may discover the change in the SID and
may attempt registration with the AAPBS. On the
registration attempt, the AAPBS may send an SRDM
(Service Redirection Message) message to the MFAT
requesting that it go to the macro network. [0063] In
one approach, also referred to as the redirection
approach, the SRDM may contain the band and channel of
the overlapping macro network. Here, the MFAT should
be redirected to another SID/NID; otherwise, it may
result in the MFAT hashing back to the same channel.
On receiving the SRDM, the MFAT may attempt to acquire
the macro network. [0064] In another approach, also
referred to as the system reselection, when the MFAT
fails authentication on the AAPBS, the MFAT may
declare system loss on this channel and may perform
system reselection based on the PRL entries. This may
result in the MFAT selecting the same channel where it
encountered the error, so the MFAT may be adapted to
avoid that macro SID/NID and look for other lesser
preferred systems. In no other systems are available,
the MFAT may be adapted to enter power save mode
(i.e., amode of operation in which a given AT, in
response to not being able to find a valid system,
enters a sleep mode and periodically checks for
available systems). [0065] In accordance with one or
more aspects of the embodiments described herein,
there are provided methods for handling a visitor AT
camped within the coverage area of an AP base station.
With reference to the flow chart shown in FIG. 5,
there is provided a method 500 that may involve
allowing a visitor AT to enter a coverage area of an
AP base station and to reside on a carrier channel
while in idle mode (step 510). The visitor AT may
optionally be associated with a macro network. Method
500 may further involve, upon activation of the
visitor AT, facilitating communication between the
visitor AT and the macro network (step 520). [0066]
Step 510 may comprise defining a zone for the AP base
station different than a macro network zone
corresponding to the macro network. Step 510 may
comprise enabling registration of the visitor AT with
the AP base station, and forwarding registration
information regarding the registration to the macro
network. [0067] Step 520 may comprise forwarding a
paging request to the visitor AT through the AP base
station based at least in part on the registration
information. In the alternative, or in addition, step
520 may comprise receiving a connection request from 



the visitor AT, and transmitting the connection
request and an RER received from the visitor AT to the
macro network. Step 520 may further comprise receiving
channel assignment information from the macro network,
the channel assignment information further comprising
a macro carrier channel for the visitor AT, and
forwarding the channel assignment information to the
visitor AT. It is noted that the macro carrier channel
for the visitor AT may be different than the carrier
channel. With reference to the flow chart shown in
FIG. 6, there is provided a method 600 that may
involve allowing a visitor AT to reside on a carrier
channel while in idle mode (step 610), defining a zone
for the AP base station different than a macro network
zone corresponding to the macro network (step 615),
and enabling registration of the visitor AT with an AP
base station (step 620). At step 630, registration
information regarding the registration may be
forwarded to the macro network. Next, at step 640,
upon activation of the visitor AT, communication
between the visitor AT and the macro network may be
facilitated. [0068] Step 640 may comprise forwarding a
paging request to the visitor AT based at least in
part on the registration information. In the
alternative, or in addition, step 640may comprise, in
response to receiving a connection request from the
visitor AT, transmitting the connection request and an
RER received from the visitor AT to the macro network.
Step 640 may further comprise receiving channel
assignment information from the macro network, wherein
the channel assignment information comprises a macro
carrier channel for the visitor AT. Step 640 may
further comprise forwarding the channel assignment
information to the visitor AT. [0069] In accordance
with one or more aspects of the embodiments described
herein, there are provided methods for communicating
with a mobile operator core network of a macro network
via an AP base station, wherein the AP base is in
operative communication with the core network via the
Internet. With reference to the flow chart shown in
FIG. 7, there is provided a method 700 that involves,
upon entering a coverage area of the AP base station,
attempting to reside on a carrier channel while in
idle mode (710). At step 720, in response to switching
from the idle mode to an activation mode, a connection
request may be sent to the AP base station, wherein
the AP base station is adapted to forward the
connection request to the macro network. Next, at step
730 an RER may be transmitted to the AP base station,
wherein the AP base station is further adapted to
forward the RER to the macro network. [0070] Method
700 may further involve receiving a paging request
from the macro network via the AP base station. In the
alternative, or in addition, the method 700 may
further involve receiving channel assignment
information from the macro network via AP base
station. The channel assignment information may
comprise a macro carrier channel for the visitor AT,
which may be different than the carrier channel.
[0071] In accordance with one or more aspects of the
embodiments described herein, there are provided
devices and apparatuses for handling a visitor AT that
camps within the coverage area of an AP base station.
With reference to FIG. 8, there is provided an
exemplary apparatus 800 for restricted access
configuration of an AP base station. It is noted that
apparatus 800 may be configured as either a
communication terminal or device, or as a processor or
similar device for use within a communication
terminal, device or an AP. [0072] As illustrated,
apparatus 800 includes a means 810 for allowing a
visitor AT, such as, for example, an AT associated
with a macro network, to enter the coverage area of an
AP base station and to reside on a carrier channel
while in idle mode. Apparatus800 may include a means
820 for facilitating communication between the visitor
AT and the macro network upon activation of the
visitor AT. [0073] The means 810 for allowing may
comprise a means for defining a zone for the AP base
station different than a macro network zone
corresponding to the macro network. In the
alternative, or in addition, the means 810 may
comprise a means for enabling registration of the
visitor AT with the AP base station, and a means for
forwarding registration information regarding the
registration to the macro network. [0074] The means
820 for facilitating may comprise a means for
forwarding a paging request to the visitor AT through
the AP base station based at least in part on the
registration information. In the alternative, or in
addition, the facilitating means 820 may comprise a
means for receiving a connection request from the
visitor AT, and a means for transmitting the
connection request and an RER received from the
visitor AT to the macro network. The facilitating
means 820 may further comprise a means for receiving
channel assignment information from the macro network,
and a means for forwarding the channel assignment
information to the visitor AT. [0075] As shown in FIG.
8B, the facilitating means 820 may comprise a means
822 for forwarding a paging request to the visitor AT
through the AP base station based at least in part on
the registration information. In the alternative, or
in addition, the facilitating means 820 may comprise a
means 824 for receiving a connection request from the
visitor AT (824), and a means 826 for transmitting the
connection request and a radio environment report
received from the visitor AT to the macro network. The
facilitating means 820 may further comprise a means
828 for receiving channel assignment information from
the macro network, wherein the channel assignment
information may include a macro carrier channel for
the visitor AT. The facilitating means 820 may further
comprise a means 830 for forwarding the channel
assignment information to the visitor AT. [0076] With
reference to FIGS. 8A-B, apparatus 800 may optionally
include a processor 850 in the case of an apparatus
800 configured as a communication terminal, rather
than as a processor. Processor 850, in such case, may
be in operative communication with means 810, 820,
822, 824, 826, 828, 830 via a bus 802 or similar
communication coupling. Processor 850 may effect
initiation and scheduling of the processes or
functions performed by means 810, 820, 822, 824, 826,
828, 830.[0077] Also, apparatus 800 may include an
optional computer readable medium or memory device 860
that may be operatively coupled to the other
components of apparatus 800 via bus 802 or the like.
The computer readable medium or memory device 860 may
be adapted to store computer readable instructions and
data for effecting the processes and behavior of
either means 810, 820, 822, 824, 826, 828, 830, or
processor 850 (in the case of apparatus 800 configured
as a terminal) or the methods disclosed herein. The
apparatus 800 may also include a transceiver 870
operatively coupled to the other components of the
apparatus 800. A stand alone receiver and/or stand
alone transmitter may be used in lieu of or in
conjunction with the transceiver 870. [0078] With
reference to FIG. 9, there is provided another
exemplary apparatus 900 for handling a visitor AT that
camps within the coverage area of an AP base station.
Apparatus 900 may be configured as either a
communication terminal or device, or as a processor or
similar device for use within a communication
terminal, device or an AP. [0079] As illustrated,
apparatus 900 includes a means 910 for allowing the
visitor AT to reside on a carrier channel while in
idle mode, a means 915 for defining a zone for the AP
base station different than a macro network zone
corresponding to the macro network, and a means 920
for enabling registration of the visitor AT. The
apparatus 900 may include a means 930 for forwarding
registration information regarding the registration to
the macro network. The apparatus 900 may further
include a means 940 for facilitating communication
between the visitor AT and the macro network upon
activation of the visitor AT. [0080] The means 940 for
facilitating may comprise a means for forwarding a
paging request to the visitor AT based at least in
part on the registration information. In the
alternative, or in addition, the means 940 may
comprise a means for receiving a connection request
from the visitor AT, and a means for transmitting the
connection request and an RER received from the
visitor AT to the macro network. The means 940 may
further comprise a means for receiving channel
assignment information from the macro network, wherein
the channel assignment information further comprises a
macro carrier channel for the visitor AT. The means
940 may further comprise a means for forwarding the
channel assignment information to the visitor AT.
[0081] Apparatus 900 may optionally include a
processor 950 in the case of an apparatus 900
configured as a communication terminal, rather than as
a processor. Processor 950, in such case, may be in
operative communication with means 910, 920,930, 940
via a bus 902 or similar communication coupling.
Processor 950 may effect initiation and scheduling of
the processes or functions performed by means 910,
920, 930, 940. [0082] Also, apparatus 900 may include
an optional computer readable medium or memory device
960 that may be operatively coupled to the other
components of the apparatus 900 via bus 902 or the
like. The computer readable medium or memory device
960 may be adapted to store computer readable
instructions and data for effecting the processes and
behavior of either means 910, 920, 930, 940 or
processor 950 (in the case of apparatus 900 configured
as a terminal) or the methods disclosed herein. The
apparatus 900 may also include a transceiver 970
operatively coupled to the other components of the
apparatus 900. A stand alone receiver and/or stand
alone transmitter may be used in lieu of or in
conjunction with the transceiver 970. [0083] In
accordance with one or more aspects of the embodiments
described herein, there are provided devices and
apparatuses for communicating with a macro network via
an AP base station. With reference to FIG. 10, there
is provided an exemplary apparatus 1000 for
communicating with a macro network via a AP base
station. Apparatus 1000 may be configured as either a
communication terminal or device, or as a processor or
similar device for use within a communication
terminal, device or an AT. [0084] As illustrated,
apparatus 1000 includes a means 1010 for residing on a
carrier channel while in idle mode upon entering a
coverage area of the AP base station, and a means 1020
for sending a connection request to the AP base
station in response to switching from the idle mode to
an activation mode. The AP base station may be adapted
to forward the connection request to the macro
network. The apparatus 1000 



may further include a means 1030 for transmitting an
RER to the AP base station. The AP base station may be
further adapted to forward the RER to the macro
network. Apparatus 1000 may optionally include a
receiving means 1040 that may be adapted to receive a
paging request from the macro network via the AP base
station. In the alternative, or in addition, receiving
means 1040 may be adapted to receive channel
assignment information from the macro network via AP
base station. [0085] Apparatus 1000 may optionally
include a processor 1050 in the case of an apparatus
1000 configured as a communication terminal, rather
than as a processor. Processor 1050, in such case, may
be in operative communication with means 1010, 1020,
1030, 1040 via a bus 1002 or similar communication
coupling. Processor 1050may effect initiation and
scheduling of the processes or functions performed by
means 1010, 1020, 1030, 1040. [0086] Also, apparatus
1000 may include an optional computer readable medium
or memory device 1060 that may be operatively coupled
to the other components of the apparatus 1000 via bus
1002 or the like. The computer readable medium or
memory device 1060 may be adapted to store computer
readable instructions and data for effecting the
processes and behavior of either means 1010, 1020,
1030, 1040 or processor 1050 (in the case of apparatus
1000 configured as a terminal) or the methods
disclosed herein. The apparatus 1000 may also include
a transceiver 1070 operatively coupled to the other
components of the apparatus 1000. A stand alone
receiver and/or stand alone transmitter may be used in
lieu of or in conjunction with the transceiver 1070.
[0087] While this application describes particular
examples of the present invention, those of ordinary
skill can devise variations of the present invention
without departing from the inventive concept. For
example, the teachings herein refer to
circuit-switched network elements but are equally
applicable to packet-switched domain network elements.
It is noted that the word "exemplary" is used herein
to mean "serving as an example, instance, or
illustration." Any embodiment described herein as
"exemplary" is not necessarily to be construed as
preferred or advantageous over other embodiments.
[0088] It will be appreciated that, in accordance with
one or more aspects described herein, inferences can
be made regarding determining communication parameters
for a plurality of surrounding femto cells and/or
macro cells as described. As used herein, the term to
"infer" or "inference" refers generally to the process
of reasoning about or inferring states of the system,
environment, and/or user from a set of observations as
captured via events and/or data. Inference can be
employed to identify a specific context or action, or
can generate a probability distribution over states,
for example. The inference can be probabilistic-that
is, the computation of a probability distribution over
states of interest based on a consideration of data
and events. Inference can also refer to techniques
employed for composing higher-level events from a set
of events and/or data. Such inference results in the
construction of new events or actions from a set of
observed events and/or stored event data, whether or
not the events are correlated in close temporal
proximity, and whether the events and data come from
one or several event and data sources.[0089] 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 can
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 can
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 can 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). [0090] It is understood that the
specific order or hierarchy of steps in the processes
disclosed herein in 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 sample order, and are not meant to be
limited to the specific order or hierarchy presented.
[0091] Those skilled in the art will 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. [0092] Those
skilled in the art will further appreciate that the
various illustrative logical blocks, modules,
circuits, methods and algorithms described in
connection with the examples 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,
methods and algorithms have been described above
generally in terms of theirfunctionality. 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
invention. [0093] Furthermore, various embodiments are
described herein in connection with a mobile device. A
mobile device can also be called a system, subscriber
unit, subscriber station, mobile station, mobile,
remote station, remote terminal, Access Terminal (AT),
user terminal, terminal, wireless communication
device, user agent, user device, or User Equipment
(UE). A mobile device can 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 in connection with a base station. A
base station can be utilized for communicating with
mobile device(s) and can also be referred to as an
access point, Node B, evolved Node B (eNode B or eNB),
base transceiver station (BTS) or some other
terminology. [0094] Moreover, various aspects or
features described herein can 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 computer-readable 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., Erasable Programmable Read Only
Memory (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 "machine -readable 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. [0095] The techniques
described herein may be used for various wireless
communication systems such as Code Division Multiple
Access (CDMA), Multiple- Carrier CDMA (MC-CDMA),
Wideband CDMA (W-CDMA), High-Speed PacketAccess (HSPA,
HSPA+), Time Division Multiple Access (TDMA),
Frequency Division Multiple Access (FDMA), Orthogonal
Frequency Division Multiple Access (OFDMA), Single
Carrier Frequency Domain Multiplexing (SC-FDMA) and
other multiple access systems/techniques. The terms
"system" and "network" may be used interchangeably. A
CDMA system may implement a radio technology such as
Universal Terrestrial Radio Access (UTRA), CDMA2000,
etc. UTRA may includes W-CDMA and/or other variants of
CDMA. CDMA2000 covers IS-2000, IS-95 and IS-856
standards. A TDMA system may implement a radio
technology such as Global System for Mobile
Communications (GSM). An OFDMA system may implement a
radio technology such as Evolved UTRA (E-UTRA), Ultra
Mobile Broadband (UMB), IEEE 802.1 1 (Wi-Fi), IEEE
802.16 (WiMAX), IEEE 802.20, Flash-OFDM, etc. UTRA and
E-UTRA are part of Universal Mobile Telecommunication
System (UMTS). 3GPP Long Term Evolution (LTE) is an
upcoming release of UMTS that uses E-UTRA, which
employs OFDMA on the downlink and SC-FDMA on the
uplink. UTRA, E-UTRA, UMTS, LTE and GSM are described
in documents from an organization named "3rd
Generation Partnership Project" (3GPP). CDMA2000 and
UMB are described in documents from an organization
named "3rd Generation Partnership Project 2" (3GPP2).
It is further noted that the wireless communication
system described herein may implement one or more
standards, such as, for example, IS-95, cdma2000,
IS-856, W-CDMA, TD-SCDMA, etc. The various
illustrative logical blocks, modules, and circuits
described in connection with the examples 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.[0097] The methods or
algorithms described in connection with the examples
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 Random Access Memory (RAM), flash memory, Read-Only
Memory (ROM), EPROM, Electrically Erasable
Programmable Read-Only Memory (EEPROM), registers,
hard disk, a removable disk, a CD-ROM, or any other
form of storage medium known in the art. A storage
medium may be coupled to the processor such that 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. [0098] In one or more exemplary
embodiments, the functions described may be
implemented in hardware, software, firmware, or any
combination thereof. If implemented in software, the
functions may be stored on or transmitted over as one
or more instructions or code on a computer-readable
medium. Computer-readable media includes both computer
storage media and communication media including any
medium that facilitates transfer of a computer program
from one place to another, A storage media may be any
available media that can be accessed by a computer. By
way of example, and not limitation, such
computer-readable media can comprise RAM, ROM, EEPROM,
CD-ROM or other optical disk storage, magnetic disk
storage or other magnetic storage devices, or any
other medium that can be used to carry or store
desired program code in the form of instructions or
data structures and that can be accessed by a
computer. Also, any connection is properly termed a
computer-readable medium. For example, if the software
is transmitted from a website, server, or other remote
source using a coaxial cable, fiber optic cable,
twisted pair, digital subscriber line (DSL), or
wireless technologies such as infrared, radio, and
microwave, then the coaxial cable, fiber optic cable,
twisted pair, DSL, or wireless technologies such as
infrared, radio, and microwave are included in the
definition of medium. Disk and disc, as used herein,
includes compact disc (CD), laser disc, optical disc,
digital versatile disc (DVD), floppy disk and blu-ray
disc where disks usually reproduce data magnetically,
while discs reproduce data optically with lasers.
Combinations of the above should also be included
within the scope of computer-readable media. [0099]
The previous description of the disclosed examples is
provided to enable any person skilled in the art to
make or use the present invention. Various
modifications tothese examples will be readily
apparent to those skilled in the art, and the generic
principles defined herein may be applied to other
examples without departing from the spirit or scope of
the invention. Thus, the present invention is not
intended to be limited to the examples shown herein
but is to be accorded the widest scope consistent with
the principles and novel features disclosed
herein.CLAIMS WHAT IS CLAIMED IS: 1. A method for
handling a visitor access terminal (AT) associated
with a macro network, comprising: allowing the visitor
AT to enter a coverage area of an access point (AP)
base station and to reside on a carrier channel while
in idle mode; and upon activation of the visitor AT,
facilitating communication between the visitor AT and
the macro network. 2. The method of Claim 1, wherein
the allowing comprises: defining a zone for the AP
base station different than a macro network zone
corresponding to the macro network; enabling
registration of the visitor AT with the AP base
station; and forwarding registration information
regarding the registration to the macro network. 3.
The method of Claim 2, wherein the facilitating
comprises: forwarding a paging request to the visitor
AT through the AP base station based at least in part
on the registration information. 4. The method of
Claim 1, wherein the facilitating further comprises:
receiving a connection request from the visitor AT;
transmitting the connection request and a radio
environment report received from the visitor AT to the
macro network; receiving channel assignment
information from the macro network, the channel
assignment information further comprising a macro
carrier channel for the visitor AT; and forwarding the
channel assignment information to the visitor AT. 5.
The method of Claim 4, wherein the macro carrier
channel for the visitor AT is different than the
carrier channel.6. An apparatus, comprising: means for
allowing a visitor AT associated with a macro network
to enter the coverage area of an access point base
station and to reside on a carrier channel while in
idle mode; and means for facilitating communication
between the visitor AT and the macro network upon
activation of the visitor AT. 7. The apparatus of
Claim 6, wherein the means for allowing comprises:
means for defining a zone for the AP base station
different than a macro network zone corresponding to
the macro network; means for enabling registration of
the visitor AT with the AP base station; and means for
forwarding registration information regarding the
registration to the macro network. 8. The apparatus of
Claim 7, wherein the means for facilitating comprises:
means for forwarding a paging request to the visitor
AT through the AP base station based at least in part
on the registration information. 9. The apparatus of
Claim 6, wherein the means for facilitating further
comprises: means for receiving a connection request
from the visitor AT; means for transmitting the
connection request and a radio environment report
received from the visitor AT to the macro network;
means for receiving channel assignment information
from the macro network, the channel assignment
information further comprising a macro carrier channel
for the visitor AT; and means for forwarding the
channel assignment information to the visitor AT. 10.
The apparatus of Claim 9, wherein the macro carrier
channel for the visitor AT is different than the
carrier channel.11. A computer program product,
comprising: a computer-readable medium comprising:
code for causing a computer to allow a visitor AT
associated with a macro network to enter the coverage
area of an access point base station and to reside on
a carrier channel while in idle mode; and code for
causing the computer to facilitate communication
between the visitor AT and the macro network upon
activation of the visitor AT. 12. A method for
handling a visitor AT associated with a macro network,
comprising: allowing the visitor AT to reside on a
carrier channel while in idle mode; enabling
registration of the visitor AT; forwarding
registration information regarding the registration to
the macro network; and upon activation of the visitor
AT, facilitating communication between the visitor AT
and the macro network. 13. The method of Claim 12,
wherein the facilitating comprises forwarding a paging
request to the visitor AT based at least in part on
the registration information. 14. The method of Claim
12, further comprising: in response to receiving a
connection request from the visitor AT, transmitting
the connection request and a radio environment report
received from the visitor AT to the macro network;
receiving channel assignment information from the
macro network, the channel assignment information
comprising a macro carrier channel for the visitor AT;
and forwarding the channel assignment information to
the visitor AT. 15. The method of Claim 14, wherein
the macro carrier channel for the visitor AT is
different than the carrier channel.16. An apparatus
for handling a visitor AT associated with a macro
network, comprising: means for allowing the visitor AT
to reside on a carrier channel while in idle mode;
means for enabling registration of the visitor AT;
means for forwarding registration information
regarding the registration to the macro network; and
means for facilitating communication between the
visitor AT and the macro network upon activation of
the visitor AT. 17. The apparatus of Claim 16, wherein
the means for facilitating comprises means for
forwarding a paging request to the visitor AT based at
least in part on the registration information. 18. The
apparatus of Claim 16, further comprising: means for
receiving a connection request from the visitor AT;
means for transmitting the connection request and a
radio environment report received from the visitor AT
to the macro network; means for receiving channel
assignment information from the macro network, 



the channel assignment information comprising a macro
carrier channel for the visitor AT; and means for
forwarding the channel assignment information to the
visitor AT. 19. The apparatus of Claim 18, wherein the
macro carrier channel for the visitor AT is different
than the carrier channel.20. A wireless communications
device, comprising: a transceiver supporting a
communication link with a visitor AT associated with a
macro network; at least one processor in operative
communication with the transceiver; a memory in
operative communication with the at least one
processor and comprising executable code for the at
least one processor to: in response to the visitor AT
entering a coverage area of an access point (AP) base
station, allow the visitor AT to reside on a carrier
channel while in idle mode; and upon activation of the
visitor AT, facilitating communication between the
visitor AT and the macro network. 21. The device of
Claim 20, wherein the executable code comprises
instructions for the least one processor to: define a
zone for the AP base station different than a macro
network zone corresponding to the macro network;
enable registration of the visitor AT with the AP base
station; and forward registration information
regarding the registration to the macro network. 22.
The device of Claim 21, wherein the at least one
processor facilitates the communication between the
visitor AT and the macro network by forwarding a
paging request to the visitor AT through the AP base
station based on at least in part the registration
information. 23. The device of Claim 20, wherein the
at least one processor facilitates the communication
between the visitor AT and the macro network by:
receiving a connection request from the visitor AT;
transmitting the connection request and a radio
environment report received from the visitor AT to the
macro network; receiving channel assignment
information from the macro network, the channel
assignment information comprising a macro carrier
channel for the visitor AT; and forwarding the channel
assignment information to the visitor AT.24. The
device of Claim 22, wherein the macro carrier channel
for the visitor AT is different than the carrier
channel. 25. A computer program product, comprising: a
computer-readable medium comprising: code for causing
a computer to allow a visitor AT associated with a
macro network to AT to reside on a carrier channel
while in idle mode; code for causing the computer to
enable registration of the visitor AT; code for
causing the computer to forward registration
information regarding the registration to the macro
network; and code for causing the computer to
facilitate communication between the visitor AT and
the macro network upon activation of the visitor AT.
26. A method for communicating with a macro network
via an access point (AP) base station, comprising:
upon entering a coverage area of the AP base station,
attempting to reside on a carrier channel while in an
idle mode; in response to switching from the idle mode
to an activation mode, sending a connection request to
the AP base station, the AP base station adapted to
forward the connection request to the macro network;
and transmitting a radio environment report (RER) to
the AP base station, the AP base station further
adapted to forward the RER to the macro network. 27.
The method of Claim 26, further comprising receiving a
paging request from the macro network via the AP base
station. 28. The method of Claim 26, further
comprising receiving channel assignment information
from the macro network via AP base station. 29. The
method of Claim 28, wherein the channel assignment
information comprises a macro carrier channel for the
visitor AT.30. The method of Claim 29, wherein the
macro carrier channel for the visitor AT is different
than the carrier channel. 31. A wireless
communications apparatus associated with a macro
network, comprising: means for residing on a carrier
channel while in an idle mode upon entering a coverage
area of an access point (AP) base station; means for
sending a connection request to the AP base station in
response to switching from the idle mode to an
activation mode, the AP base station adapted to
forward the connection request to the macro network;
and means for transmitting a radio environment report
(RER) to the AP base station, the AP base station
further adapted to forward the RER to the macro
network. 32. The apparatus of Claim 31, further
comprising means for receiving a paging request from
the macro network via the AP base station. 33. The
apparatus of Claim 31, further comprising means for
receiving channel assignment information from the
macro network via AP base station. 34. The apparatus
of Claim 33, wherein the channel assignment
information comprises a macro carrier channel for the
visitor AT. 35. The apparatus of Claim 34, wherein the
macro carrier channel for the visitor AT is different
than the carrier channel.36. A wireless communications
device associated with a macro network, comprising: a
transceiver supporting a communication link with an
access point (AP) base station; at least one processor
in operative communication with the transceiver; a
memory in operative communication with the at least
one processor and comprising executable code for the
at least one processor to: upon entering a coverage
area of the AP base station, attempt to reside on a
carrier channel while in idle mode; in response to
switching from the idle mode to an activation mode,
send a connection request to the AP base station, the
AP base station adapted to forward the connection
request to the macro network; and instruct the
transceiver to transmit a radio environment report
(RER) to the AP base station, the AP base station
further adapted to forward the radio environment
report to the macro network. 37. The device of Claim
31, wherein the transceiver is adapted to receive a
paging request from the macro network via the AP base
station. 38. The device of Claim 31, wherein the
transceiver is adapted to receive channel assignment
information from the macro network via the AP base
station. 39. The device of Claim 38, wherein the
channel assignment information comprises a macro
carrier channel for the visitor AT. 40. The device of
Claim 39, wherein the macro carrier channel for the
visitor AT is different than the carrier channel.41. A
computer program product, comprising: a
computer-readable medium comprising: code for causing
a computer to, upon entering a coverage area of an
access point (AP) base station, reside on a carrier
channel while in an idle mode; code for causing the
computer to, in response to the computer switching
from the idle mode to an activation mode, send a
connection request to the AP base station, the AP base
station adapted to forward the connection request to
the macro network; and code for causing the computer
to transmit a radio environment report (RER) to the AP
base station, the AP base station further adapted to
forward the RER to the macro network. 


