
HETEROARYL COMPOUNDS AND USES THEREOF CROSS-REFERENCE TO RELATED
APPLICATIONS [0001] This application claims priority to United States
application serial number 12/426,495, filed April 20, 2009, which is a
continuation-in-part of United States application serial number 12/253,424,
filed October 17, 2008, which claims priority to United States provisional
application serial number 60/981,432, filed October 19, 2007, and United
States provisional application serial number 61/052,002, filed May 9, 2008,
the entirety of each of which is hereby incorporated herein by reference.
TECHNICAL FIELD OF THE INVENTION [0002] The present invention relates to
compounds useful as inhibitors of protein kinases. The invention also
provides pharmaceutically acceptable compositions comprising compounds of
the present invention and methods of using said compositions in the
treatment of various disorders. BACKGROUNDOF THE INVENTION [0003] The
search for new therapeutic agents has been greatly aided in recent years by
a better understanding of the structure of enzymes and other biomolecules
associated with diseases. One important class of enzymes that has been the
subject of extensive study is protein kinases. [0004] Protein kinases
constitute a large family of structurally related enzymes that are
responsible for the control of a variety of signal transduction processes
within the cell. Protein kinases are thought to have evolved from a common
ancestral gene due to the conservation of their structure and catalytic
function. Almost all kinases contain a similar 250-300 amino acid catalytic
domain. The kinases may be categorized into families by the substrates they
phosphorylate (e.g., protein-tyrosine, protein-serine/threonine, lipids,
etc.). [0005] In general, protein kinases mediate intracellular signaling
by effecting a phosphoryl transfer from a nucleoside triphosphate to a
protein acceptor that is involved in a signaling pathway. These
phosphorylation events act as molecular on/off switches that can modulate
or regulate the target protein biological function. These phosphorylation
events are ultimately triggered in response to a variety of extracellular
and other stimuli. Examples of such stimuliinclude environmental and
chemical stress signals (e.g., osmotic shock, heat shock, ultraviolet
radiation, bacterial endotoxin, and H O ), cytokines (e.g., interleukin- 1
(IL-I) and tumor necrosis factor a (TNF-a)), and growth factors (e.g.,
granulocyte macrophage-colony-stimulating factor (GM-CSF), and fibroblast
growth factor (FGF)). An extracellular stimulus may affect one or more
cellular responses related to cell growth, migration, differentiation,
secretion of hormones, activation of transcription factors, muscle
contraction, glucose metabolism, control of protein synthesis, and
regulation of the cell cycle. [0006] Many diseases are associated with
abnormal cellular responses triggered by protein kinase-mediated events as
described above. These diseases include, but are not limited to, autoimmune
diseases, inflammatory diseases, bone diseases, metabolic diseases,
neurological and neurodegenerative diseases, cancer, cardiovascular
diseases, allergies and asthma, Alzheimer's disease, and hormone-related
diseases. Accordingly, there remains a need to find protein kinase
inhibitors useful as therapeutic agents. SUMMARY OF THE INVENTION [0007] It
has now been found that compounds of this invention, and pharmaceutically
acceptable compositions thereof, are effective as inhibitors of one or more
protein kinases. Such compounds have the general formula I : or a
pharmaceutically acceptable salt thereof, wherein Ring A, Ring B, m, Rx,
Ry,W, and R are as defined herein. [0008] Compounds of the present
invention, and pharmaceutically acceptable compositions thereof, are useful
for treating a variety of diseases, disorders or conditions, associated
with abnormal cellular responses triggered by protein kinase-mediated
events. Such diseases, disorders, or conditions include those described
herein.[0009] Compounds provided by this invention are also useful for the
study of kinases in biological and pathological phenomena; the study of
intracellular signal transduction pathways mediated by such kinases; and
the comparative evaluation of new kinase inhibitors. BRIEF DESCRIPTION OF
THE DRAWINGS Figure 1 depicts the EGF inhibiting activity of compound 1-1.
Figure 2 depicts the results of compound 1-1 in a "washout" experiment as
compared with compound 1-93. Figure 3 depicts dose response inhibition of
EGFR phosphorylation and p42/p44 Erk phosphorylation with compounds 1-16
and 1-17 in A431 cells. Figure 4 depicts dose response inhibition of EGFR
phosphorylation and p42/p44 Erk phosphorylation with compound 1-19 in A43 1
cells. Figure 5 depicts dose response inhibition of EGFR phosphorylation
with compound 1-1 in A431 cells as compared with its "reversible control"
compound (IR-3). Figure 6 depicts the results of compound 1-1 in a
"washout" experiment as compared with its "reversible control" compound
(IR-3). 



Figure 7 depicts MS analysis confirming covalent modification of ErbB4 by
compound 1-1. Figure 8 depicts MS analysis confirming covalent modification
of ErbBl at Cys797 by compound 1-1. Figure 9 depicts the inhibition of BTK
signaling in Ramos cells by compound 1-13. Figure 10 depicts the results of
compound 1-13 in a "washout" experiment with BTK in Ramos cells. Figure 11
depicts MS analysis of the tryptic digests confirming covalent modification
of TEC kinase by compound 1-13. Figure 12 depicts MS analysis confirming
covalent modification of BTK by compound 1-63. Figure 13 depicts MS
analysis confirming covalent modification of BTK by compound 1-66. Figure
14 depicts an amino acid sequence for BTK (SEQ ID 1). Figure 15 depicts an
amino acid sequence for TEC (SEQ ID 2). Figure 16 depicts an amino acid
sequence for ITK (SEQ ID 3). Figure 17 depicts an amino acid sequence for
BMX (SEQ ID 4). Figure 18 depicts an amino acid sequence for JAK3 (SEQ ID
5).Figure 19 depicts an amino acid sequence for TXK (SEQ ID 6). DETAILED
DESCRIPTION OF CERTAIN EMBODIMENTS 1. General Description of Compounds of
the Invention [0010] In certain embodiments, the present invention provides
a compound of formula I : or a pharmaceutically acceptable salt thereof,
wherein: Ring A is an optionally substituted group selected from phenyl, an
8-10 membered bicyclic partially unsaturated or aryl ring, a 5-6 membered
monocyclic heteroaryl ring having 1-4 heteroatoms independently selected
from nitrogen, oxygen, or sulfur, or an 8-10 membered bicyclic heteroaryl
ring having 1-5 heteroatoms independently selected from nitrogen, oxygen,
or sulfur; Ring B is phenyl, a 5-6 membered heteroaryl ring having 1-3
heteratoms independently selected from N, O or S, a 5-6 membered saturated
heterocyclic ring having 1-2 heteroatoms independently selected from N, O
or S, or an 8-10 membered bicyclic partially unsaturated or aryl ring
having 1-3 heteroatoms independently selected from N, O or S; R1 is a
warhead group; Ry is hydrogen, halogen, CN, lower alkyl, or lower
haloalkyl; W is a bivalent C1-3 alkylene chain wherein one methylene unit
of W is optionally replaced by - NR2-, -N(R2)C(O)-, -C(O)N(R2)-,
-N(R2)SO2-, -SO2N(R2)-, -O-, -C(O)-, -OC(O)-, -C(O)O-, - S-, -SO- or -SO2-;
R2 is hydrogen or optionally substituted C1-6 aliphatic, or: R2 and a
substituent on Ring A are taken together with their intervening atoms to
form a 4-6 membered saturated ring, or: R2 and Ry are taken together with
their intervening atoms to form a 4-7 membered carbocyclic ring;m is 0-4;
each Rx is independently selected from -R, halogen, -OR, -CN, -NO 2, -SO2R,
-SOR, -C(O)R, -CO2R, -C(O)N(R) 2, -NRC(O)R, -NRC(O)NR2, -NRSO2R, or -N(R)
2; or: Rx and R1 are taken together with their intervening atoms to form a
5-7 membered saturated, partially unsaturated, or aryl ring having 0-3
heteroatoms independently selected from nitrogen, oxygen, or sulfur,
wherein said ring is substituted with a warhead group and 0-3 groups
independently selected from oxo, halogen, CN, or C1-6 aliphatic; and each R
group is independently hydrogen or an optionally substituted group selected
from C1-6 aliphatic, phenyl, a 4-7 membered heterocylic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, or sulfur, or a
5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, or sulfur. [0011] In certain
embodiments, the present invention provides a compound of formula II: or a
pharmaceutically acceptable salt thereof, wherein: Ring A is an optionally
substituted group selected from phenyl, an 8-10 membered bicyclic partially
unsaturated or aryl ring, a 5-6 membered monocyclic heteroaryl ring having
1-4 heteroatoms independently selected from nitrogen, oxygen, or sulfur, or
an 8-10 membered bicyclic heteroaryl ring having 1-5 heteroatoms
independently selected from nitrogen, oxygen, or sulfur; R1 is a warhead
group; Ry is hydrogen, halogen, CN, lower alkyl, or lower haloalkyl; G is
CH, or N; W is -NR2-, -S-, or -O-; R is hydrogen or optionally substituted
C1-6 aliphatic, or:R2 and a substituent on Ring A are taken together with
their intervening atoms to form a 4-6 membered saturated ring; m is 0-4;
each Rx is independently selected from -R, halogen, -OR, -CN, -NO 2, -SO2R,
-SOR, -C(O)R, -CO2R, -C(O)N(R) 2, -NRC(O)R, -NRC(O)NR2, -NRSO2R, or -N(R)
2; or: 



Rx and R are taken together with their intervening atoms to form a 5-7
membered saturated, partially unsaturated, or aryl ring having 0-3
heteroatoms independently selected from nitrogen, oxygen, or sulfur,
wherein said ring is substituted with a warhead group and 0-3 groups
independently selected from oxo, halogen, CN, or C1-6 aliphatic; and each R
group is independently hydrogen or an optionally substituted group selected
from C1-6 aliphatic, phenyl, a 4-7 membered heterocylic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, or sulfur, or a
5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, or sulfur. 2. Compounds and
Definitions [0012] Compounds of this invention include those described
generally above, and are further illustrated by the classes, subclasses,
and species disclosed herein. As used herein, the following definitions
shall apply unless otherwise indicated. For purposes of this invention, the
chemical elements are identified in accordance with the Periodic Table of
the Elements, CAS version, Handbook of Chemistry and Physics, 75 Ed.
Additionally, general principles of organic chemistry are described in
"Organic Chemistry", Thomas Sorrell, University Science Books, Sausalito:
1999, and "March's Advanced Organic Chemistry", 5th Ed., Ed.: Smith, M.B.
and March, J., John Wiley & Sons, New York: 2001, the entire contents of
which are hereby incorporated by reference. [0013] The term "aliphatic" or
"aliphatic group", as used herein, means a straight-chain (i.e.,
unbranched) or branched, substituted or unsubstituted hydrocarbon chain
that is completely saturated or that contains one or more units of
unsaturation, or a monocyclic hydrocarbon or bicyclic hydrocarbon that is
completely saturated or that contains one or more units of unsaturation,
but which is not aromatic (also referred to herein as "carbocycle"
"cycloaliphatic" or "cycloalkyl"), that has a single point of attachment to
the rest of the molecule. Unlessotherwise specified, aliphatic groups
contain 1-6 aliphatic carbon atoms. In some embodiments, aliphatic groups
contain 1-5 aliphatic carbon atoms. In other embodiments, aliphatic groups
contain 1-4 aliphatic carbon atoms. In still other embodiments, aliphatic
groups contain 1-3 aliphatic carbon atoms, and in yet other embodiments,
aliphatic groups contain 1-2 aliphatic carbon atoms. In some embodiments,
"cycloaliphatic" (or "carbocycle" or "cycloalkyl") refers to a monocyclic
C3-C6 hydrocarbon that is completely saturated or that contains one or more
units of unsaturation, but which is not aromatic, that has a single point
of attachment to the rest of the molecule. Suitable aliphatic groups
include, but are not limited to, linear or branched, substituted or
unsubstituted alkyl, alkenyl, alkynyl groups and hybrids thereof such as
(cycloalkyl)alkyl, (cycloalkenyl)alkyl or (cycloalkyl)alkenyl. [0014] The
term "lower alkyl" refers to a C1-4 straight or branched alkyl group.
Exemplary lower alkyl groups are methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, and tert-butyl. [0015] The term "lower haloalkyl" refers to a
C1-4 straight or branched alkyl group that is substituted with one or more
halogen atoms. [0016] The term "heteroatom" means one or more of oxygen,
sulfur, nitrogen, phosphorus, or silicon (including, any oxidized form of
nitrogen, sulfur, phosphorus, or silicon; the quaternized form of any basic
nitrogen or; a substitutable nitrogen of a heterocyclic ring, for example N
(as in 3,4-dihydro-2 H-pyrrolyl), NH (as in pyrrolidinyl) or NR+ (as in
N-substituted pyrrolidinyl)). [0017] The term "unsaturated", as used
herein, means that a moiety has one or more units of unsaturation. [0018]
As used herein, the term "bivalent C1-8 (or C1-6) saturated or unsaturated,
straight or branched, hydrocarbon chain", refers to bivalent alkylene,
alkenylene, and alkynylene chains that are straight or branched as defined
herein. [0019] The term "alkylene" refers to a bivalent alkyl group. An
"alkylene chain" is a polymethylene group, i.e., -(CH 2)n- , wherein n is a
positive integer, preferably from 1 to 6, from 1 to 4, from 1 to 3, from 1
to 2, or from 2 to 3. A substituted alkylene chain is a polymethylene group
in which one or more methylene hydrogen atoms are replaced with a
substituent. Suitable substituents include those described below for a
substituted aliphatic group. [0020] The term "alkenylene" refers to a
bivalent alkenyl group. A substituted alkenylene chain is a polymethylene
group containing at least one double bond in which one or morehydrogen
atoms are replaced with a substituent. Suitable substituents include those
described below for a substituted aliphatic group. [0021] As used herein,
the term "cyclopropylenyl" refers to a bivalent cyclopropyl group of the
following structure: . [0022] The term "halogen" means F, Cl, Br, or I .
[0023] The term "aryl" used alone or as part of a larger moiety as in
"aralkyl", "aralkoxy", or "aryloxyalkyl", refers to monocyclic and bicyclic
ring systems having a total of five to fourteen ring members, wherein at
least one ring in the system is aromatic and wherein each ring in the
system contains three to seven ring members. The term "aryl" may be used
interchangeably with the term "aryl ring". In certain embodiments of the
present invention, "aryl" refers to an aromatic ring system which includes,
but not limited to, phenyl, biphenyl, naphthyl, anthracyl 



and the like, which may bear one or more substituents. Also included within
the scope of the term "aryl", as it is used herein, is a group in which an
aromatic ring is fused to one or more non-aromatic rings, such as indanyl,
phthalimidyl, naphthimidyl, phenanthridinyl, or tetrahydronaphthyl, and the
like. [0024] The terms "heteroaryl" and "heteroar-", used alone or as part
of a larger moiety, e.g., "heteroaralkyl", or "heteroaralkoxy", refer to
groups having 5 to 10 ring atoms, preferably 5, 6, or 9 ring atoms; having
6, 10, or 14 p electrons shared in a cyclic array; and having, in addition
to carbon atoms, from one to five heteroatoms. The term "heteroatom" refers
to nitrogen, oxygen, or sulfur, and includes any oxidized form of nitrogen
or sulfur, and any quaternized form of a basic nitrogen. Heteroaryl groups
include, without limitation, thienyl, furanyl, pyrrolyl, imidazolyl,
pyrazolyl, triazolyl, tetrazolyl, oxazolyl, isoxazolyl, oxadiazolyl,
thiazolyl, isothiazolyl, thiadiazolyl, pyridyl, pyridazinyl, pyrimidinyl,
pyrazinyl, indolizinyl, purinyl, naphthyridinyl, and pteridinyl. The terms
"heteroaryl" and "heteroar-", as used herein, also include groups in which
a heteroaromatic ring is fused to one or more aryl, cycloaliphatic, or
heterocyclyl rings, where the radical or point of attachment is on the
heteroaromatic ring. Nonlimiting examples include indolyl, isoindolyl,
benzothienyl, benzofuranyl, dibenzofuranyl, indazolyl, benzimidazolyl,
benzthiazolyl, quinolyl, isoquinolyl, cinnolinyl, phthalazinyl,
quinazolinyl, quinoxalinyl, 4H-quinolizinyl, carbazolyl, acridinyl,
phenazinyl, phenothiazinyl, phenoxazinyl, tetrahydroquinolinyl,
tetrahydroisoquinolinyl, and pyrido[2,3-b]-1,4-oxazin3(4H)-one. A
heteroaryl group may be mono- or bicyclic. The term "heteroaryl" may be
used interchangeably with the terms "heteroaryl ring", "heteroaryl group",
or "heteroaromatic", any of which terms include rings that are optionally
substituted. The term "heteroaralkyl" refers to an alkyl group substituted
by a heteroaryl, wherein the alkyl and heteroaryl portions independently
are optionally substituted. [0025] As used herein, the terms "heterocycle",
"heterocyclyl", "heterocyclic radical", and "heterocyclic ring" are used
interchangeably and refer to a stable 5- to 7-membered monocyclic or
7-10-membered bicyclic heterocyclic moiety that is either saturated or
partially unsaturated, and having, in addition to carbon atoms, one or
more, preferably one to four, heteroatoms, as defined above. When used in
reference to a ring atom of a heterocycle, the term "nitrogen" includes a
substituted nitrogen. As an example, in a saturated or partially
unsaturated ring having 0-3 heteroatoms selected from oxygen, sulfur or
nitrogen, the nitrogen may be N (as in 3,4- dihydro-2H-pyrrolyl), NH (as in
pyrrolidinyl), or + NR (as in N-substituted pyrrolidinyl). [0026] A
heterocyclic ring can be attached to its pendant group at any heteroatom or
carbon atom that results in a stable structure and any of the ring atoms
can be optionally substituted. Examples of such saturated or partially
unsaturated heterocyclic radicals include, without limitation,
tetrahydrofuranyl, tetrahydrothiophenyl pyrrolidinyl, piperidinyl,
pyrrolinyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl,
decahydroquinolinyl, oxazolidinyl, piperazinyl, dioxanyl, dioxolanyl,
diazepinyl, oxazepinyl, thiazepinyl, morpholinyl, and quinuclidinyl. The
terms "heterocycle", "heterocyclyl", "heterocyclyl ring", "heterocyclic
group", "heterocyclic moiety", and "heterocyclic radical", are used
interchangeably herein, and also include groups in which a heterocyclyl
ring is fused to one or more aryl, heteroaryl, or cycloaliphatic rings,
such as indolinyl, 3H-indolyl, chromanyl, phenanthridinyl, or
tetrahydroquinolinyl, where the radical or point of attachment is on the
heterocyclyl ring. A heterocyclyl group may be mono- or bicyclic. The term
"heterocyclylalkyl" refers to an alkyl group substituted by a heterocyclyl,
wherein the alkyl and heterocyclyl portions independently are optionally
substituted. [0027] As used herein, the term "partially unsaturated" refers
to a ring moiety that includes at least one double or triple bond. The term
"partially unsaturated" is intended to encompass rings having multiple
sites of unsaturation, but is not intended to include aryl or heteroaryl
moieties, as herein defined.[0028] As described herein, compounds of the
invention may contain "optionally substituted" moieties. In general, the
term "substituted", whether preceded by the term "optionally" or not, means
that one or more hydrogens of the designated moiety are replaced with a
suitable substituent. Unless otherwise indicated, an "optionally
substituted" group may have a suitable substituent at each substitutable
position of the group, and when more than one position in any given
structure may be substituted with more than one substituent selected from a
specified group, the substituent may be either the same or different at
every position. Combinations of substituents envisioned by this invention
are preferably those that result in the formation of stable or chemically
feasible compounds. The term "stable", as used herein, refers to compounds
that are not substantially altered when subjected to conditions to allow
for their production, detection, and, in certain embodiments, their
recovery, purification, and use for one or more of the purposes disclosed
herein. [0029] Suitable monovalent substituents on a substitutable carbon
atom of an "optionally substituted" group are independently halogen; -(CH
2)0- 4R; -(CH 2)0- 4q R; -0(CH 2)o-4R, -O- (CH2)0-4C(0)OR; -(CH 2)0-4CH(OR)
2; -(CH 2)0-4 SR; -(CH 2)0-4Ph, which may be substituted with R; -(CH
2)0-4O(CH 2)0-iPh which may be substituted with R; -CH=CHPh, which may be 



substituted with R; -(CH 2)0-4O(CH 2)0-i-pyridyl which may be substituted
with R; -NO 2; -CN; -N3; -(CH 2) O 4N(R) 2; -(CH 2)0-4N(R)C(O)R;
-N(R)C(S)R; -(CH 2)0-4N(R)C(O)NR 2; -N(R)C(S)NR 2; -(CH 2)0-4N(R)C(O)OR;
-N(R)N(R)C(O)R; -N(R)N(R)C(O)NR 2; -N(R)N(R)C(O)OR; -(CH 2)0-4C(O)R;
-C(S)R; -(CH 2)0-4C(O)OR; -(CH 2)0-4C(O)SR; -(CH 2) O 4C(O)OSiR 3; -(CH
2)0-4OC(O)R; -OC(O)(CH 2)0-4 SR, SC(S)SR; -(CH 2)0-4 SC(O)R; -(CH 2) O
4C(O)NR 2; -C(S)NR 2; -C(S)SR; -SC(S)SR, -(CH 2)0-4OC(O)NR 2; -C(O)N(OR)R;
-C(O)C(O)R; -C(O)CH 2C(O)R; -C(NOR)R; -(CH 2)0-4 SSR; -(CH 2)0 4S(O)2R;
-(CH 2)0-4 S(O)2OR; -(CH 2)0-4OS(O) 2R; -S(O) 2NR 2; -(CH 2)0-4 S(O)R;
-N(R)S(O) 2NR 2; -N(R)S(O) 2R; -N(0R)R; -C(NH)NR 2; -P(O) 2R; -P(O)R 2;
-OP(O)R 2; -OP(O)(OR) 2; SiR3; -(C 1-4 straight or branched alkylene)O-N(R)
2; or -(C 1-4 straight or branched alkylene)C(O)O-N(R) 2, wherein each R
may be substituted as defined below and is independently hydrogen, C1-6
aliphatic, -CH 2Ph, -0(CH 2)o iPh, -CH2-(5-6 membered heteroaryl ring), or
a 5-6-membered saturated, partially unsaturated, or aryl ring having 0-4
heteroatoms independently selected from nitrogen, oxygen, or sulfur, or,
notwithstanding the definitionabove, two independent occurrences of R,
taken together with their intervening atom(s), form a 3-12-membered
saturated, partially unsaturated, or aryl mono- or bicyclic ring having 0-4
heteroatoms independently selected from nitrogen, oxygen, or sulfur, which
may be substituted as defined below. [0030] Suitable monovalent
substituents on R (or the ring formed by taking two independent occurrences
of R together with their intervening atoms), are independently halogen,
-(CH 2)0 2R, -(haloR ), -(CH 2)0 2OH, -(CH 2)0 2OR, -(CH 2)0 2CH(OR)2;
-O(haloR'), -CN, -N3, -(CH 2)0 2C(O)R, -(CH 2)0 2C(O)OH, -(CH 2)0 2C(O)OR,
-(CH 2)0 2SR, -(CH 2) O 2SH, -(CH 2) O 2NH2, -(CH 2)0 2NHR, -(CH 2)0 2NR 2,
-NO 2, -SiR  3, -OSiR  3, -C(O)SR, -(C 1-4 straight or branched
alkylene)C(O)OR, or -SSR  wherein each R is unsubstituted or where preceded
by "halo" is substituted only with one or more halogens, and is
independently selected from C1-4 aliphatic, -CH 2Ph, -0(CH 2)o iPh, or a
5-6-membered saturated, partially unsaturated, or aryl ring having 0-4
heteroatoms independently selected from nitrogen, oxygen, or sulfur.
Suitable divalent substituents on a saturated carbon atom of R include =0
and =S. [0031] Suitable divalent substituents on a saturated carbon atom of
an "optionally substituted" group include the following: =0, =S, =NNR* 2,
=NNHC(O)R*, =NNHC(O)OR*, =NNHS(O)2R*, =NR*, =NOR*, -O(C(R * 2))2 3O- or
-S(C(R * 2))2 3S- wherein each independent occurrence of R is selected from
hydrogen, C1-6 aliphatic which may be substituted as defined below, or an
unsubstituted 5-6-membered saturated, partially unsaturated, or aryl ring
having 0- 4 heteroatoms independently selected from nitrogen, oxygen, or
sulfur. Suitable divalent substituents that are bound to vicinal
substitutable carbons of an "optionally substituted" group include: -O(CR
2)2 3O-, wherein each independent occurrence of R is selected from
hydrogen, C1-6 aliphatic which may be substituted as defined below, or an
unsubstituted 5-6-membered saturated, partially unsaturated, or aryl ring
having 0-4 heteroatoms independently selected from nitrogen, oxygen, or
sulfur. [0032] Suitable substituents on the aliphatic group of R* include
halogen, - R, -(haloR), -OH, -OR , -O(haloR ), -CN, -C(O)OH, -C(O)OR , -NH
2, -NHR , -NR  2, or -NO 2, wherein each R is unsubstituted or where
preceded by "halo" is substituted only with one or more halogens, and is
independently C1-4 aliphatic, -CH 2Ph, -0(CH 2)o iPh, or a
5-6-memberedsaturated, partially unsaturated, or aryl ring having 0-4
heteroatoms independently selected from nitrogen, oxygen, or sulfur. [0033]
Suitable substituents on a substitutable nitrogen of an "optionally
substituted" group include -NR  2, -C(O)R , -C(O)OR , -C(O)C(O)R , -C(O)CH
2C(O)R, -S(O) 2R, -S(O)2NR 2, -C(S)NR  2, -C(NH)NR  2, or -N(R^S(O) 2R;
wherein each R is independently hydrogen, C1-6 aliphatic which may be
substituted as defined below, unsubstituted -OPh, or an unsubstituted
5-6-membered saturated, partially unsaturated, or aryl ring having 0-4
heteroatoms independently selected from nitrogen, oxygen, or sulfur, or,
notwithstanding the definition above, two independent occurrences of R ,
taken together with their intervening atom(s) form an unsubstituted
3-12-membered saturated, partially unsaturated, or aryl mono- or bicyclic
ring having 0-4 heteroatoms independently selected from nitrogen, oxygen,
or sulfur. [0034] Suitable substituents on the aliphatic group of R are
independently halogen, -R", 



-(haloR), -OH, -OR , -O(haloR ), -CN, -C(O)OH, -C(O)OR , -NH 2, -NHR , -NR
2, or -NO2, wherein each R is unsubstituted or where preceded by "halo" is
substituted only with one or more halogens, and is independently C1-4
aliphatic, -CH 2Ph, -0(CH 2)o iPh, or a 5-6- membered saturated, partially
unsaturated, or aryl ring having 0-4 heteroatoms independently selected
from nitrogen, oxygen, or sulfur. [0035] As used herein, the term
"pharmaceutically acceptable salt" refers to those salts which are, within
the scope of sound medical judgment, suitable for use in contact with the
tissues of humans and lower animals without undue toxicity, irritation,
allergic response and the like, and are commensurate with a reasonable
benefit/risk ratio. Pharmaceutically acceptable salts are well known in the
art. For example, S. M. Berge et al., describe pharmaceutically acceptable
salts in detail in J . Pharmaceutical Sciences, 1977, 66, 1-19,
incorporated herein by reference. Pharmaceutically acceptable salts of the
compounds of this invention include those derived from suitable inorganic
and organic acids and bases. Examples of pharmaceutically acceptable,
nontoxic acid addition salts are salts of an amino group formed with
inorganic acids such as hydrochloric acid, hydrobromic acid, phosphoric
acid, sulfuric acid and perchloric acid or with organic acids such as
acetic acid, oxalic acid, maleic acid, tartaric acid, citric acid, succinic
acid or malonic acid or by using other methods used in the art such as ion
exchange. Other pharmaceutically acceptable salts include adipate,
alginate, ascorbate, aspartate, benzenesulfonate, benzoate, bisulfate,
borate, butyrate, camphorate, camphorsulfonate,
citrate,cyclopentanepropionate, digluconate, dodecylsulfate,
ethanesulfonate, formate, fumarate, glucoheptonate, glycerophosphate,
gluconate, hemisulfate, heptanoate, hexanoate, hydroiodide,
2-hydroxy-ethanesulfonate, lactobionate, lactate, laurate, lauryl sulfate,
malate, maleate, malonate, methanesulfonate, 2-naphthalenesulfonate,
nicotinate, nitrate, oleate, oxalate, palmitate, pamoate, pectinate,
persulfate, 3-phenylpropionate, phosphate, pivalate, propionate, stearate,
succinate, sulfate, tartrate, thiocyanate, p-toluenesulfonate, undecanoate,
valerate salts, and the like. [0036] Salts derived from appropriate bases
include alkali metal, alkaline earth metal, ammonium and N (C1-4alkyl)4
salts. Representative alkali or alkaline earth metal salts include sodium,
lithium, potassium, calcium, magnesium, and the like. Further
pharmaceutically acceptable salts include, when appropriate, nontoxic
ammonium, quaternary ammonium, and amine cations formed using counterions
such as halide, hydroxide, carboxylate, sulfate, phosphate, nitrate,
loweralkyl sulfonate and aryl sulfonate. [0037] Unless otherwise stated,
structures depicted herein are also meant to include all isomeric (e.g.,
enantiomeric, diastereomeric, and geometric (or conformational)) forms of
the structure; for example, the R and S configurations for each asymmetric
center, Z and E double bond isomers, and Z and E conformational isomers.
Therefore, single stereochemical isomers as well as enantiomeric,
diastereomeric, and geometric (or conformational) mixtures of the present
compounds are within the scope of the invention. Unless otherwise stated,
all tautomeric forms of the compounds of the invention are within the scope
of the invention. Additionally, unless otherwise stated, structures
depicted herein are also meant to include compounds that differ only in the
presence of one or more isotopically enriched atoms. For example, compounds
having the present structures including the replacement of hydrogen by
deuterium or tritium, or the replacement of a carbon by a C- or C-enriched
carbon are within the scope of this invention. Such compounds are useful,
for example, as analytical tools, as probes in biological assays, or as
therapeutic agents in accordance with the present invention. In some
embodiments, the R group of formula I-a and I-b comprises one or more
deuterium atoms. [0038] As used herein, the term "irreversible" or
"irreversible inhibitor" refers to an inhibitor (i.e. a compound) that is
able to be covalently bonded to a target protein kinase in a substantially
non-reversible manner. That is, whereas a reversible inhibitor is able to
bind to (but is generally unable to form a covalent bond) the target
protein kinase, and therefore can become dissociatedfrom the target protein
kinase, an irreversible inhibitor will remain substantially bound to the
target protein kinase once covalent bond formation has occurred.
Irreversible inhibitors usually display time dependency, whereby the degree
of inhibition increases with the time with which the inhibitor is in
contact with the enzyme. Methods for identifying if a compound is acting as
an irreversible inhibitor are known to one of ordinary skill in the art.
Such methods include, but are not limited to, enzyme kinetic analysis of
the inhibition profile of the compound with the protein kinase target, the
use of mass spectrometry of the protein drug target modified in the
presence of the inhibitor compound, discontinuous exposure, also known as
"washout," experiments, and the use of labeling, such as radiolabeled
inhibitor, to show covalent modification of the enzyme, as well as other
methods known to one of skill in the art. [0039] One of ordinary skill in
the art will recognize that certain reactive functional groups can act as
"warheads." As used herein, the term "warhead" or "warhead group" refers to
a functional group present on a compound of the present invention wherein
that functional group is capable of covalently binding to an amino acid
residue (such as cysteine, lysine, histidine, or other residues capable of
being covalently modified) present in the binding pocket of the target
protein, thereby irreversibly inhibiting the protein. It will be
appreciated that the -L-Y group, as 



defined and described herein, provides such warhead groups for covalently,
and irreversibly, inhibiting the protein. [0040] As used herein, the term
"inhibitor" is defined as a compound that binds to and /or inhibits the
target protein kinase with measurable affinity. In certain embodiments, an
inhibitor has an IC50 and/or binding constant of less about 50 mM, less
than about 1 mM, less than about 500 nM, less than about 100 nM, or less
than about 10 nM. [0041] The terms "measurable affinity" and "measurably
inhibit," as used herein, means a measurable change in at least one of
ErbBl, ErbB2, ErbB3, ErbB4, a TEC-kinase, and/or JAK3 activity between a
sample comprising a compound of the present invention, or composition
thereof, and at least one of ErbBl, ErbB2, ErbB3, ErbB4, a TEC-kinase,
and/or JAK3, and an equivalent sample comprising at least one of ErbBl,
ErbB2, ErbB3, ErbB4, a TEC-kinase, and/or JAK3, in the absence of said
compound, or composition thereof. 3. Description of Exemplary Compounds
[0042] According to one aspect, the present invention provides a compound
of formula I ,or a pharmaceutically acceptable salt thereof, wherein: Ring
A is an optionally substituted group selected from phenyl, an 8-10 membered
bicyclic partially unsaturated or aryl ring, a 5-6 membered monocyclic
heteroaryl ring having 1-4 heteroatoms independently selected from
nitrogen, oxygen, or sulfur, or an 8-10 membered bicyclic heteroaryl ring
having 1-5 heteroatoms independently selected from nitrogen, oxygen, or
sulfur; Ring B is phenyl, a 5-6 membered heteroaryl ring having 1-3
heteratoms independently selected from N, O or S, a 5-6 membered saturated
heterocyclic ring having 1-2 heteroatoms independently selected from N, O
or S, or an 8-10 membered bicyclic partially unsaturated or aryl ring
having 1-3 heteroatoms independently selected from N, O or S; R is -L-Y,
wherein: L is a covalent bond or a bivalent C1-8 saturated or unsaturated,
straight or branched, hydrocarbon chain, wherein one, two, or three
methylene units of L are optionally and independently replaced by
cyclopropylene, -NR-, -N(R)C(O)-, -C(O)N(R)-, -N(R)SO2-, -SO2N(R)-, -O-,
-C(O)-, -OC(O)-, -C(O)O-, -S-, -SO-, -SO2-, -C(=S)-, -C(=NR)-, -N=N-, or
-C(=N2)-; Y is hydrogen, C1-6 aliphatic optionally substituted with oxo,
halogen, NO2, or CN, or a 3-10 membered monocyclic or bicyclic, saturated,
partially unsaturated, or aryl ring having 0-3 heteroatoms independently
selected from nitrogen, oxygen, or sulfur, and wherein said ring is
substituted with 1-4 Re groups; and each Re is independently selected from
-Q-Z, oxo, NO2, halogen, CN, a suitable leaving group, or a C1-6 aliphatic
optionally substituted with oxo, halogen, NO2, or CN, wherein: Q is a
covalent bond or a bivalent C1-6 saturated or unsaturated, straight or
branched, hydrocarbon chain, wherein one or two methylene units of Q are
optionally andindependently replaced by -N(R)-, -S-, -O-, -C(O)-, -OC(O)-,
-C(O)O-, -SO-, or -SO2-, -N(R)C(O)-, -C(O)N(R)-, -N(R)SO2-, or -SO 2N(R)-;
and Z is hydrogen or C1-6 aliphatic optionally substituted with oxo,
halogen, NO2, or CN; Ry is hydrogen, halogen, CN, lower alkyl, or lower
haloalkyl; W is a bivalent C1-3 alkylene chain wherein one methylene unit
of W is optionally replaced by - NR2-, -N(R2)C(0)-, -C(O)N(R2)-,
-N(R2)SO2-, -SO2N(R2)-, -0-, -C(O)-, -OC(O)-, -C(O)O-, - S-, -SO- or -SO2-;
R is hydrogen or optionally substituted C1-6 aliphatic, or: R and a
substituent on Ring A are taken together with their intervening atoms to
form a 4-6 membered saturated ring, or: R and Ry are taken together with
their intervening atoms to form a 4-7 membered carbocyclic ring; m is 0-4;
each Rx is independently selected from -R, halogen, -OR, -CN, -NO 2, -SO2R,
-SOR, -C(O)R, -CO2R, -C(O)N(R) 2, -NRC(O)R, -NRC(O)NR2, -NRSO2R, or -N(R)
2; or: Rx and R1 are taken together with their intervening atoms to form a
5-7 membered saturated, partially unsaturated, or aryl ring having 0-3
heteroatoms independently selected from nitrogen, oxygen, or sulfur,
wherein said ring is substituted with a warhead group and 0-3 groups
independently selected from oxo, halogen, CN, or C1- aliphatic; and each R
group is independently hydrogen or an optionally substituted group selected
from C1-6 aliphatic, phenyl, a 4-7 membered heterocylic ring having 1-2
heteroatoms independently selected from nitrogen, oxygen, or sulfur, or a
5-6 membered monocyclic heteroaryl ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, or sulfur. [0043] In certain
embodiments, the present invention provides a compound of formula II:or a
pharmaceutically acceptable salt thereof, wherein: Ring A is an optionally
substituted group selected from phenyl, an 8-10 membered bicyclic partially
unsaturated or aryl ring, a 5-6 membered monocyclic heteroaryl ring having
1-4 heteroatoms independently selected from nitrogen, oxygen, or sulfur, or
an 8-10 membered bicyclic heteroaryl ring having 1-5 heteroatoms
independently selected from nitrogen, 



oxygen, or sulfur; R is -L-Y, wherein: L is a covalent bond or a bivalent
C1-8 saturated or unsaturated, straight or branched, hydrocarbon chain,
wherein one, two, or three methylene units of L are optionally and
independently replaced by cyclopropylene, -NR-, -N(R)C(O)-, -C(O)N(R)-,
-N(R)SO2-, -SO2N(R)-, -O-, -C(O)-, -OC(O)-, -C(O)O-, -S-, -SO-, -SO2-,
-C(=S)-, -C(=NR)-, -N=N-, or -C(=N2)-; Y is hydrogen, C1-6 aliphatic
optionally substituted with oxo, halogen, NO2, or CN, or a 3-10 membered
monocyclic or bicyclic, saturated, partially unsaturated, or aryl ring
having 0-3 heteroatoms independently selected from nitrogen, oxygen, or
sulfur, and wherein said ring is substituted with 1-4 Re groups; and each
Re is independently selected from -Q-Z, oxo, NO2, halogen, CN, a suitable
leaving group, or a C1-6 aliphatic optionally substituted with oxo,
halogen, NO2, or CN, wherein: Q is a covalent bond or a bivalent C1-
saturated or unsaturated, straight or branched, hydrocarbon chain, wherein
one or two methylene units of Q are optionally and independently replaced
by -N(R)-, -S-, -0-, -C(O)-, -OC(O)-, -C(O)O-, -SO-, or -SO2-, -N(R)C(O)-,
-C(O)N(R)-, -N(R)SO2-, or -SO 2N(R)-; and Z is hydrogen or C1-6 aliphatic
optionally substituted with oxo, halogen, NO2, or CN; Ry is hydrogen,
halogen, CN, lower alkyl, or lower haloalkyl; G is CH, or N; W is -NR2-,
-S-, or -0-; R2 is hydrogen or optionally substituted C1- aliphatic, or: R2
and a substituent on Ring A are taken together with their intervening atoms
to form a 4-6 membered saturated ring; m is 0-4;each Rx is independently
selected from -R, halogen, -OR, -CN, -NO 2, -SO2R, -SOR, -C(O)R, -CO2R,
-C(O)N(R) 2, -NRC(O)R, -NRC(O)NR2, -NRSO2R, or -N(R) 2; or: Rx and R1 are
taken together with their intervening atoms to form a 5-7 membered
saturated, partially unsaturated, or aryl ring having 0-3 heteroatoms
independently selected from nitrogen, oxygen, or sulfur, wherein said ring
is substituted with a warhead group and 0-3 groups independently selected
from oxo, halogen, CN, or C1-6 aliphatic; and each R group is independently
hydrogen or an optionally substituted group selected from C1-6 aliphatic,
phenyl, a 4-7 membered heterocylic ring having 1-2 heteroatoms
independently selected from nitrogen, oxygen, or sulfur, or a 5-6 membered
monocyclic heteroaryl ring having 1-4 heteroatoms independently selected
from nitrogen, oxygen, or sulfur. [0044] According to one aspect, the
present invention provides a compound of formula II-a or II-b: II-a II-b or
a pharmaceutically acceptable salt thereof, wherein each of Ring A,W, R ,
G, Ry, Rx and m are as defined above for formula II and as described
herein. [0045] In certain embodiments, the present invention provides a
compound of formula II-b where in said compound is other than
N6-m-tolyl-N4-p-tolylpyrimidine-4,6-diamine. [0046] In certain embodiments,
the present invention provides a compound of formula II-a wherein said
compound is other than N4-(3-aminophenyl)-N6-(3-bromophenyl)pyrimidine-4,6-
diamine,
N-(3-(6-(3-(trifluoromethyl)phenylamino)pyrimidin-4-ylamino)phenyl)cyclopro
panecarboxamide,
N-(3-(6-(3-bromophenylamino)pyrimidin-4-ylamino)phenyl)propionamide, N4-(3-
aminophenyl)-N -m-tolylpyrimidine-4,6-diamine, or N -(3-aminophenyl)-N
-methyl-N6-phenylpyrimidine- 4,6-diamine. [0047] As defined generally
above, the Ring A group of formulae I and II is an optionally substituted
group selected from phenyl, an 8-10 membered bicyclic partially unsaturated
or arylring, a 5-6 membered monocyclic heteroaryl ring having 1-4
heteroatoms independently selected from nitrogen, oxygen, or sulfur, or an
8-10 membered bicyclic heteroaryl ring having 1-5 heteroatoms independently
selected from nitrogen, oxygen, or sulfur. In certain embodiments, Ring A
is an optionally substituted phenyl group. In some embodiments, Ring A is
an optionally substituted naphthyl ring or a bicyclic 8-10 membered
heteraryl ring having 1-4 heteroatoms independently selected from nitrogen,
oxygen, or sulfur. In some embodiments, Ring A is an optionally substituted
diphenyl ether. In some embodiments, Ring A is an optionally substituted
phenyl benzyl ether. In other embodiments, Ring A is an optionally
substituted pyridine methoxy phenyl group. [0048] In certain embodiments,
the Ring A group of formulae I and II is substituted as defined herein. In
some embodiments, Ring A is substituted with one, two, or three groups
independently selected from halogen, R, or -(CH 2)o 4OR, or -0(CH 2)o-4R,
wherein each R is as defined herein. Exemplary substituents on Ring A
include Br, I, Cl, methyl, -CF 3, -CCH, - OCH2phenyl, -OCH 2(fluorophenyl),
or -OCH 2pyridyl. [0049] Exemplary Ring A groups of formulae I and II are
set forth in Table 1. Table 1. Exemplary Ring A Groups 



U III IVFLOWLINE FLAPPER VALVE Cross-Reference to Related Application This
application claims priority to U.S. provisional application Serial No.
61/170,917, filed April 20, 2009. Field of the Invention: This invention
relates in general to a flowline check valves, and particularly a flapper
valve for use in oilfield service operations. Background of the Invention:
Check valves are commonly used in well hydraulic fracturing operations.
Large pumps are connected by flow lines to a well for pumping a liquid such
as water into the well at high pressures to fracture the earth formation.
Various check valves are coupled into the flow lines to prevent back flow
to the pumps. A typical check valve has a body with upstream and downstream
flow passages separated by a central cavity. A valve seat is pressed with
an interference fit into the downstream flow passage. A flapper assembly is
inserted through an access bore in the body for engaging the valve seat.
While this type of check valve works well, a high flow rate through the
check valve may tend to cause the seat to dislodge from the flow passage.
Other improvements are also desirable, such as simplifying the flapper
assembly.Summary The flapper valve assembly has a body with upstream and
downstream flow passages separated by a cavity. An access bore extends into
the cavity transverse to the flow passages. The valve seat is secured by a
threaded arrangement in the upstream flow passage, rather than by press
fitting. A holder for a flapper is supported on a support shoulder in the
access bore. The flapper is pivotally mounted to the holder and extends
into the cavity. An anti-rotation device prevents rotation of the holder in
the access bore. In the preferred embodiment, the anti-rotation device
comprises a straight edge portion formed in the access bore below the
shoulder. The holder has a depending lip with a straight edge portion that
engages the straight edge portion in the access bore. The support shoulder
has a wider section above the seat in the preferred embodiment. A fastener
extends through a hole in the wider portion of the support shoulder into
engagement with the seat to prevent rotation of the seat. Preferably, the
seat has an upstream side that abuts and is sealed to a downstream facing
shoulder in the upstream passage in the body. The seat may have an external
flange on its downstream side. In the preferred embodiment, the flange has
an upstream facing shoulder that is spaced from an upstream wall of the
cavity by a gap. The fastener may be a set screw that engages the rim of
the flange. Brief Description of the Drawings: Figure 1 is a sectional view
of a flapper valve constructed in accordance with this invention. Figure 2
is a sectional view of the body of the flapper valve of Figure 1, with the
components removed.Figure 3 is a sectional view of the body of the flapper
valve taken along the line 3- -3 of Figure 2. Figure 4 is a top view of a
holder for the flapper valve of Figure 1. Figure 5 is a sectional view of
the holder of Figure 4, taken along the line 5- -5 of Figure 4. Figure 6 is
a bottom view of the holder of Figure 4. Figure 7 is a side elevational
view, as seen from the right side, of the holder of Figure 4. Figure 8 is a
perspective view, partially sectioned, of the flapper valve of Figure 1.
Detailed Description of the Invention: Referring to Figure 2, flapper valve
11 has a body 13 with an upstream end 15 and a downstream end 17. Body 13
is normally connected into a flowline that will have flow in a single
direction, which is from the upstream end 15 toward the downstream end 17.
In this example, upstream end 15 has external threads for receiving a
collar of a conventional coupling union. Downstream end 17 is in the mating
configuration of the coupling union. However downstream and upstream ends
17, 15 could be reversed. Also, other types of connections rather than
union type couplings could be utilized, such as clamps. Body 13 has an
upstream passage 23, a central cavity or chamber 21, and a downstream
passage 19. Upstream passage 23 and downstream passage 19 are coaxial along
a flow passage axis 24. An access bore 25 is formed in body 13 for access
to central chamber 21. Access bore 25 is located on an axis 26 that is
preferably perpendicular to and intersects flow passage axis 24. An
upstream wall or shoulder 27 is located at an intersection between the
upstream end of central chamber 2 1 and upstream passage 23. This shoulder,
referred to herein asjunction shoulder 27, is in a plane perpendicular to
axis 24. Upstream passage 23 has a counterbore that begins at junction
shoulder 27 and extends upstream a selected distance, 



terminating at a counterbore shoulder 29. Counterbore shoulder 29 is also
in a plane perpendicular to axis 24 and faces downstream. A set of threads
31 is formed in upstream passage 23 between junction shoulder 27 and
counterbore shoulder 29. Preferably, threads 3 1 begin at junction shoulder
27 and terminate before reaching counterbore shoulder 29. Access bore 25
also has a set of internal threads 33. Threads 33 are adapted to receive a
cap 35, shown by dotted lines in Figure 1, which forms a seal within access
bore 25. An access bore support shoulder 37 faces upward towards threads
33. Access bore shoulder 37 is annular but has a greater radial dimension
or width relative to access bore axis 26 on its upstream side, defining a
ledge 39. The radial dimension of ledge 39 is the radial distance along a
radial line from axis 26 from the sidewall of access bore 25 to the end 40
of ledge 39. End 40 of ledge 39, which is also shown in Figure 3, is a
straight edge located in a plane perpendicular to flow passage axis 24.
Ledge end 40 could be other than straight, however. A hole 41, preferably
threaded, is located within ledge 39 and extends downward into central
chamber 21. Referring also to Figure 4, a holder 43 is supported on access
bore shoulder 37 and ledge 39. Holder 43 is flat disk having a large
central opening 44. In this example, holder 43 has a horse shoe shape, with
two downstream ends 45 that define a gap or entrance to inner opening 44;
however ends 45 could be eliminated to make holder 43 completely annular,
if desired. As shown in Figure 5, holder 43 has a depending lip 47 that
extends along its periphery. Lip 47 has a portion that has approximately
the same radial dimension as access bore shoulder 37, relative to access
bore axis 26. As shown in Figure 6, lip 47 has a greater radial dimension
or thickness on its upstream side that matches the radial dimension of
ledge 39. Lip 47 has a straight edge portion 48 that matches and contacts
axis bore shoulderstraight edge portion 40. When in flush contact with each
other straight edge portions 40, 48 serve as an anti-rotation device to
prevent rotation of holder 43. As shown also in Figures 6 and 7, holder 43
has two spaced-apart hinge blocks 49 on its lower side. Hinge blocks 49 are
located at the upstream side of holder 43 and are spaced apart from each
other by inner opening 44. Each hinge block 49 has a hole 5 1 extending
through it. As shown in Figure 5, each hole 5 1 is preferably oblong. The
center points of holes 51 coincide with each other. Referring to Figure 1,
a seat 53 has exterior threads 54 that engage internal threads 3 1 of
upstream passage 23. Rather than locating exterior threads 54 directly on
seat 53, other threaded arrangements are feasible, such as employing a
separate threaded retainer ring. Seat 53 has an orifice or seat passage 55
that extends through it; passage 55 is coaxial with and the same diameter
as flowline passages 23 and 19. Seat 53 has a circular seal 57 on its
upstream end that abuts and seals against counterbore shoulder 29.
Alternately, a seal around a circumference of the upstream end of seat 55
in engagement with an unthreaded portion of upstream passage 23 may be
feasible. Seat 55 has an external flange 59 on its downstream end that has
a greater outer diameter than its threads 54. The outer diameter of flange
59 is approximately the same as the inner diameter of central chamber 2 1
at the upstream end of central chamber 21. Flange 59 has an upstream facing
side that is spaced from junction shoulder 27 by a gap. A set screw 6 1
extends through hole 5 1 and engages the outer diameter of flange 59 to
prevent seat 53 from loosening from threads 31. Referring still to Figure
1, a flapper 63 may have a gasket 65 on its upstream side for engaging the
downstream side of seat 53 to block any reverse flow from central chamber 2
1 into upstream passage 23. Flapper 63 is pivotally connected to holder 43
by a clevis 67 comprising two lugs (only one shown). Clevis 67 fits between
the two hinge blocks 49 (Figure 6). Clevis 67 has cylindrical holes 69 that
align with hinge block oblong holes 5 1(Figure 6). A single pin 7 1 extends
through holes 69 and 5 1 to pivotally secure flapper 63 to holder 43.
Figure 8 illustrates one of the arms of clevis 67 and pin 71. Flapper valve
11 is assembled by securing seat 53 to threads 31. Set screw 6 1 will be
secured against seat flange 59. Clevis 67 is pinned to holder 43, and then
the assembly of flapper 63 and holder 43 is inserted into access bore 25.
Holder 43 will self-align itself because its hinge blocks 49 will abut end
40 of ledge 39 as well as lip straight edge portion 48. The engagement of
the hinge blocks 49 and lip straight edge portion 48 with ledge end 40
prevents any rotation of holder 43 about axis 26 of access bore 25. Cap 35
is then secured into access bore 25 to form a seal with access bore 25. A
lower portion of cap 35 abuts an upper side of holder 43 to retain holder
43 on access bore shoulder 37. In operation, the normal flow will be from
the left side of Figure 1 toward the right. The flow from upstream passage
23 to the right causes flapper 63 to swing open as indicated by the arrow.
When the flow pressure ceases, gravity will cause flapper 63 to move back
to the position shown in Figure 1. If by accident, the fluid pressure
becomes higher in downstream passage 19 than in upstream passage 23, the
engagement of flapper 63 with seat 53 will prevent any flow in the reverse
direction. The threaded engagement of seat 53 in upstream flow passage 23
reduces the chance for downstream flow to dislodge seat 53 from upstream
flow passage 23. While the invention has been shown in only one of its
forms, it should be apparent to 



those skilled in the art that it is not so limited but is susceptible to
various changes without departing from the scope of the invention.Claims:
1. A check valve assembly, comprising: a body having a central cavity
intersected by upstream and downstream flow passages, the flow passages
having a common flow passage axis; a seat having a central orifice
therethrough and secured by a threaded engagement into the upstream flow
passage; an access bore intersecting the cavity, the access bore having an
access bore axis that is transverse to the flow passage axis; a support
shoulder formed in the access bore; a holder insertable into the access
bore, the holder extending at least partially around the access bore and
landed on the support shoulder; and a flapper pivotally secured to the
holder and located in the cavity for movement between an open position and
a closed position blocking flow through the orifice of the seat. 2. The
check valve assembly according to claim 1, further comprising: an
anti-rotation device having one portion on the holder and one portion on
the support shoulder, the anti-rotation device preventing rotation of the
holder. 3. The check valve assembly according to claim 1, further
comprising: a straight edge extending toward the cavity from the support
shoulder; and a lip extending from the holder, the lip having a straight
portion that registers with the straight edge. 4. The check valve assembly
according to claim 1, wherein:the support shoulder extends continuously
around an inner diameter of the access bore; the support shoulder has a
greater width portion in one area than remaining portions of the support
shoulder; a hole is formed in the greater width portion; and a fastener
extends through the hole and into engagement with the seat to prevent the
seat from rotating within the upstream passage. 5. The check valve assembly
according to claim 1, wherein the holder comprises: a disk having a central
opening therethrough; and wherein the flapper is pivotally secured to the
disk by a pin and clevis arrangement. 6. The check valve assembly according
to claim 1, wherein: the upstream flow passage has a set of internal
threads; and the seat has a set of external threads that secure to the
internal threads. 7. The check valve assembly according to claim 1,
wherein: the upstream passage has a counterbore that defines a downstream
facing shoulder; the seat has a upstream end that abuts the downstream
facing shoulder; and a seal is located between the upstream end of the seat
and the downstream facing shoulder. 8. The check valve assembly according
to claim 1, further comprising: a set of threads formed in the access bore
outward from the support shoulder;a cap that secures to the threads in the
access bore and contacts the holder to retain the holder on the support
shoulder. 9. The check valve assembly according to claim 1, wherein: a
downstream side of the seat has a larger diameter than an upstream side of
the seat, defining a flange having an upstream facing shoulder that is
spaced from an upstream wall of the cavity by a gap. 10. A check valve
assembly, comprising: a body having a central cavity intersected by
upstream and downstream flow passages, the flow passages having a common
flow passage axis; the upstream flow passage having a set of internal
threads adjacent the cavity and a downstream facing shoulder upstream from
the internal threads; a seat having upstream and downstream sides, a
central orifice therethrough, a circumference having a set of external
threads that engage the internal threads in the upstream flow passage, the
upstream side of the seat abutting the downstream facing shoulder; an
access bore intersecting the cavity, the access bore having an access bore
axis that is perpendicular to the flow passage axis; a support shoulder
formed in the access bore and facing upward, the support shoulder extending
at least partly around an inner diameter of the access bore adjacent a
junction of the access bore with the cavity; a holder insertable into the
access bore, the holder being a disk with a central opening in
communication with the cavity, the holder extending at least partially
around the access bore and being supported on the support shoulder; a hinge
block on the holder;an anti-rotation device in the access bore and on the
holder that prevents rotation of the holder; and a flapper pivotally
secured to the hinge block on the holder by a pin and located in the 



cavity for movement between an open position and a closed position blocking
flow through the orifice of the seat. 11. The check valve assembly
according to claim 10, wherein the anti-rotation device comprises: a
straight edge extending downward from the support shoulder; and a lip
extending downward from the holder, the lip having a straight portion that
registers with the straight edge to assure orientation of the holder with
the seat. 12. The check valve assembly according to claim 10, wherein: the
support shoulder extends continuously around the inner diameter of the
access bore in a plane perpendicular to the access bore axis; the support
shoulder has a greater width portion above the seat than remaining portions
of the support shoulder; a hole is formed in the greater width portion; and
a fastener extends through the hole and into engagement with the seat to
prevent the seat from rotating within the upstream passage. 13. The check
valve assembly according to claim 10, wherein: the upstream side of the
seat has a larger diameter than the downstream side of the seat, defining a
flange having an upstream facing shoulder that is spaced from an upstream
wall of the cavity by a gap.14. The check valve assembly according to claim
10, wherein the anti-rotation device comprises: a straight edge extending
downward from the support shoulder; and wherein the hinge block engages the
straight edge. 15. The check valve assembly according to claim 10, further
comprising: a set of threads formed in the access bore above the support
shoulder; and a cap that secures to the threads in the access bore and
abuts an upper side of the holder to retain the holder on the support
shoulder. 16. A check valve assembly, comprising: a body having a central
cavity intersected by upstream and downstream flow passages, the flow
passages having a common flow passage axis; the upstream flow passage
having a set of internal threads; a seat having upstream and downstream
sides, a central orifice therethrough, the upstream side a set of external
threads that engage the internal threads in the upstream flow passage, and
an external flange on the upstream side of the seat; an access bore
intersecting the cavity, the access bore having an access bore axis that is
perpendicular to the flow passage axis; a support shoulder formed around an
inner diameter of the access bore, facing upward, and located in a plane
perpendicular to the access bore axis; a fastener extending through a hole
in the support shoulder into engagement with the flange of the seat to
prevent the seat from rotation;a holder insertable into the access bore,
the holder being a disk with a central opening, the holder being supported
on the support shoulder; at least one hinge block on the holder; a straight
edge portion extending downward from the support shoulder and engaged by
the holder to prevent rotation of the holder; and a flapper pivotally
secured to the at least one hinge block on the holder and a pin, and
located in the cavity for movement between an open position and a closed
position blocking flow through the orifice of the seat. 17. The check valve
assembly according to claim 16, wherein: the at least one hinge block
comprise a pair of hinge blocks spaced apart from each other. 18. The check
valve assembly according to claim 16, wherein the holder has a
configuration generally in the shape of a horse shoe. 19. The check valve
assembly according to claim 16, wherein the flange has an upstream facing
shoulder spaced from an upstream wall of the cavity by a gap. 20. The check
valve assembly according to claim 16, wherein the holder is removable from
the access bore separate from the seat. 


