
COMPOUNDS, COMPOSITIONS AND METHODS [0001] The
invention relates to substituted urea derivatives,
particularly to chemical entities that selectively
modulate the cardiac sarcomere, and specifically to
chemical entities, pharmaceutical compositions and
methods of treatment for heart disease. [0002] The
"sarcomere" is an elegantly organized cellular
structure found in cardiac and skeletal muscle made up
of interdigitating thin and thick filaments; it
comprises nearly 60% of cardiac cell volume. The thick
filaments are composed of "myosin," the protein
responsible for transducing chemical energy (ATP
hydrolysis) into force and directed movement. Myosin
and its functionally related cousins are called motor
proteins. The thin filaments are composed of a complex
of proteins. One of these proteins, "actin" (a
filamentous polymer) is the substrate upon which
myosin pulls during force generation. Bound to actin
are a set of regulatory proteins, the "troponin
complex" and "tropomyosin," which make the
actin-myosin interaction dependent on changes in
intracellular Ca levels. With each heartbeat, Ca +
levels rise and fall, initiating cardiac muscle
contraction and then cardiac muscle relaxation Each of
the components of the sarcomere contributes to its
contractile response. [0003] Myosin is the most
extensively studied of all the motor proteins. Of the
thirteen distinct classes of myosin in human cells,
the myosin-II class is responsible for contraction of
skeletal, cardiac, and smooth muscle. This class of
myosin is significantly different in amino acid
composition and in overall structure from myosin in
the other twelve distinct classes. Myosin-II consists
of two globular head domains linked together by a long
alpha-helical coiled-coiled tail that assembles with
other myosin-IIs to form the core of the sarcomere's
thick filament. The globular heads have a catalytic
domain where the actin binding and ATP functions of
myosin take place. Once bound to an actin filament,
the release of phosphate (cf. ATP to ADP) leads to a
change in structural conformation of the catalytic
domain that in turn alters the orientation of the
light-chain binding lever arm domain that extends from
the globular head; this movement is termed the
powerstroke. This change in orientation of the myosin
head in relationship to actin causes the thick
filament of which it is a part to move with respect to
the thin actin filament to which it is bound.
Un-binding of the globular head from the actin
filament (also Ca modulated) coupled with return of
thecatalytic domain and light chain to their starting
conformation/orientation completes the contraction and
relaxation cycle. [0004] Mammalian heart muscle
consists of two forms of cardiac myosin, alpha and
beta, and they are well characterized. The beta form
is the predominant form (> 90 percent) in adult human
cardiac muscle. Both have been observed to be
regulated in human heart failure conditions at both
transcriptional and translational levels, with the
alpha form being down-regulated in heart failure.
[0005] The sequences of all of the human skeletal,
cardiac, and smooth muscle myosins have been
determined. While the cardiac alpha and beta myosins
are very similar (93% identity), they are both
considerably different from human smooth muscle (42%
identity) and more closely related to skeletal myosins
(80% identity). Conveniently, cardiac muscle myosins
are incredibly conserved across mammalian species. For
example, both alpha and beta cardiac myosins are > 96%
conserved between humans and rats, and the available
250-residue sequence of porcine cardiac beta myosin is
100% conserved with the corresponding human cardiac
beta myosin sequence. Such sequence conservation
contributes to the predictability of studying myosin
based therapeutics in animal based models of heart
failure. [0006] The components of the cardiac
sarcomere present targets for the treatment of heart
failure, for example by increasing contractility or
facilitating complete relaxation to modulate systolic
and diastolic function, respectively. [0007]
Congestive heart failure ("CHF") is not a specific
disease, but rather a constellation of signs and
symptoms, all of which are caused by an inability of
the heart to adequately respond to exertion by
increasing cardiac output. The dominant
pathophysiology associated with CHF is systolic
dysfunction, an impairment of cardiac contractility
(with a consequent reduction in the amount of blood
ejected with each heartbeat). Systolic dysfunction
with compensatory dilation of the ventricular cavities
results in the most common form of heart failure,
"dilated cardiomyopathy," which is often considered to
be one in the same as CHF. The counterpoint to
systolic dysfunction is diastolic dysfunction, an
impairment of the ability to fill the ventricles with
blood, which can also result in heart failure even
with preserved left ventricular function. Congestive
heart failure is ultimately associated with improper
function of the cardiac myocyte itself, involving a
decrease in its ability to contract and relax.[0008]
Many of the same underlying conditions can give rise
to systolic and/or diastolic dysfunction, such as
atherosclerosis, hypertension, viral infection,
valvular dysfunction, and genetic disorders. Patients
with these conditions typically present with the same
classical symptoms: shortness of breath, edema and
overwhelming fatigue. In approximately half of the
patients with dilated cardiomyopathy, the cause of
their heart dysfunction is ischemic heart disease due
to coronary atherosclerosis. These patients have had
either a single myocardial infarction or multiple
myocardial infarctions; here, the consequent scarring
and remodeling results in the development of a dilated
and hypocontractile heart. At times the causative
agent cannot be identified, so the disease is referred
to as "idiopathic dilated cardiomyopathy."
Irrespective of ischemic or other origin, patients
with dilated cardiomyopathy share an abysmal
prognosis, excessive morbidity and high mortality.
[0009] The prevalence of CHF has grown to epidemic
proportions as the population ages and as
cardiologists have become more successful at reducing
mortality from ischemic heart disease, the most common
prelude to CHF. Roughly 4.6 million people in the
United States have been diagnosed with CHF; the
incidence of such diagnosis is approaching 10 per 1000
after 65 years of age. Hospitalization for CHF is
usually the result of inadequate outpatient therapy.
Hospital discharges for CHF rose from 377,000 (in
1979) to 970,000 (in 2002) making CHF the most common
discharge diagnosis in people age 65 and over. The
five-year mortality from CHF approaches 50%. Hence,
while therapies for heart disease have greatly
improved and life expectancies have extended over the
last several years, new and better therapies continue
to be sought, particularly for CHF. [0010] "Acute"
congestive heart failure (also known as acute
"decompensated" heart failure) involves a precipitous
drop in cardiac function resulting from a variety of
causes. For example in a patient who already has
congestive heart failure, a new myocardial infarction,
discontinuation of medications, and dietary
indiscretions may all lead to accumulation of edema
fluid and metabolic insufficiency even in the resting
state. A therapeutic agent that increases cardiac
function during such an acute episode could assist in
relieving this metabolic insufficiency and speeding
the removal of edema, facilitating the return to the
more stable "compensated" congestive heart failure
state. Patients with very advanced congestive heart
failure particularly those at the end stage of the
disease also could benefit from a therapeutic agent
that increases cardiac function, for example, for
stabilization while waiting for a heart transplant.
Other potential benefits could be provided to patients
coming off abypass pump, for example, by
administration of an agent that assists the stopped or
slowed heart in resuming normal function. Patients who
have diastolic dysfunction (insufficient relaxation of
the heart muscle) could benefit from a therapeutic
agent that modulates relaxation. [0011] Inotropes are
drugs that increase the contractile ability of the
heart. As a group, all current inotropes have failed
to meet the gold standard for heart failure therapy,
i.e., to prolong patient survival hi addition, current
agents are poorly selective for cardiac tissue, in
part leading to recognized adverse effects that limit
their use. Despite this fact, intravenous inotropes
continue to be widely used in acute heart failure
(e.g., to allow for reinstitution of oral medications
or to bridge patients to heart transplantation)
whereas in chronic heart failure, orally given digoxin
is used as an inotrope to relieve patient symptoms,
improve the quality of life, and reduce hospital
admissions. [0012] Current inotropic therapies improve
contractility by increasing the calcium transient via
the adenylyl cyclase pathway, or by delaying cAMP
degradation through inhibition of phosphodiesterase
(PDE), which can be detrimental to patients with heart
failure. [0013] Given the limitations of current
agents, new approaches are needed to improve cardiac
function in congestive heart failure. The most
recently approved short-term intravenous agent,
milrinone, is more than fifteen years old. The only
available oral drug, digoxin, is over 200 hundred
years old. There remains a great need for agents that
exploit new mechanisms of action and may have better
outcomes in terms of relief of symptoms, safety, and
patient mortality, both short-term and long-term. New
agents with an improved therapeutic index over current
agents will provide a means to achieve these clinical
outcomes. [0014] The selectivity of agents directed at
the cardiac sarcomere (for example, by targeting
cardiac beta myosin) has been identified as an
important means to achieve this improved therapeutic
index. The present invention provides such agents
(particularly sarcomere activating agents) and methods
for their identification and use. [0015] Another
approach may be to directly activate cardiac myosin
without changing the calcium transient to improving
cardiac contractility. The present invention provides
such agents (particularly myosin activating agents)
and methods for their identification and use. [0016]
Provided is at least one chemical entity chosen from
compounds of Formula Iand pharmaceutically acceptable
salts, chelates, non-covalent complexes, prodrugs, and
mixtures thereof, wherein W, X, Y, and Z are
independently -C= or -N=, provided that no more than
two of W, X, Y, and Z are -N=; n is one, two, or
three; R1 is optionally substituted amino or
optionally substituted heterocycloalkyl; R2 is
optionally substituted aryl, optionally substituted
aralkyl; optionally substituted cycloalkyl, optionally
substituted heteroaryl, optionally substituted
heteroaralkyl or optionally substituted
heterocycloalkyl, R3 is hydrogen, halo, cyano,
optionally substituted alkyl, optionally substituted
heterocycloalkyl, or optionally substituted heteroaryl
when W is -C=, and R3 is absent when W is -N=; R4 is
hydrogen, halo, cyano, optionally substituted alkyl,
optionally substituted heterocycloalkyl, or optionally
substituted heteroaryl when Y is -C=, and R4 is absent
when Y is -N=; and R5 is hydrogen, halo, cyano,
optionally substituted alkyl, optionally substituted
heterocycloalkyl, or optionally substituted heteroaryl
when X is -C=, and R5 is absent when X is -N=; R13 is
hydrogen, halo, cyano, hydroxyl, optionally
substituted alkyl, optionally substituted
heterocycloalkyl, or optionally substituted heteroaryl
when Z is - C=, and R13 is absent when Z is -N=; and;
R6 and R7 are independently hydrogen, aminocarbonyl,
alkoxycarbonyl, optionally substituted alkyl or
optionally substituted alkoxy, or R6 and R7, taken
together with the carbon to which they are attached,
form an optionally substituted 3- to7-membered ring
which optionally incorporates one or two additional
heteroatoms, selected from N, O, and S in the ring.
[0017] Also provided is a pharmaceutical composition
comprising a pharmaceutically acceptable excipient,
carrier or adjuvant and at least one chemical entity
described herein. [0018] Also provided is a packaged
pharmaceutical composition, comprising a
pharmaceutical composition comprising a
pharmaceutically acceptable excipient, carrier or
adjuvant and at least one chemical entity described
herein, and instructions for using the composition to
treat a patient suffering from a heart disease. [0019]
Also provided is a method of treating heart disease in
a mammal which method comprises administering to a
mammal in need thereof a therapeutically effective
amount of at least one chemical entity described
herein or a pharmaceutical composition comprising a
pharmaceutically acceptable excipient, carrier or
adjuvant and at least one chemical entity described
herein. [0020] Also provided is a method for
modulating the cardiac sarcomere in a mammal which
method comprises administering to a mammal in need
thereof a therapeutically effective amount of at least
one chemical entity described herein or a
pharmaceutical composition comprising a
pharmaceutically acceptable excipient, carrier or
adjuvant and at least one chemical entity described
herein. [0021] Also provided is a method for
potentiating cardiac myosin in a mammal which method
comprises administering to a mammal in need thereof a
therapeutically effective amount of at least one
chemical entity described herein or a pharmaceutical
composition comprising a pharmaceutically acceptable
excipient, carrier or adjuvant and at least one
chemical entity described herein. [0022] Also provided
is the use, in the manufacture of a medicament for
treating heart disease, of at least one chemical
entity described herein. [0023] Also provided is a
method for method of preparing a compound of Formula
I. Formula I wherein R1, R2, R3, R , R5, and R13 are
as defined above, comprising the steps ofconverting a
compound of Formula 400 400 to a compound of Formula
401; 401 hydrolyzing the compound of Formula 401 to a
compound of Formula 402 wherein R is chosen from O and
NH; contacting a compound of Formula 402 with a
compound of formula Ri-H wherein R1 nally substituted
amino or optionally substituted heterocycloalkyl to
form a compound ula 403; andCTQ contacting a compound
of Formula 403 with a compound of the formula R2-NCO
to yield a compound of Formula I . [0024] Other
aspects and embodiments will be apparent to those
skilled in the art form the following detailed
description. [0025] 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: Ac = acetyl Boc = t-butyloxy carbonyl C- =
cyclo CBZ = carbobenzoxy = benzyloxycarbonyl DCM =
dichloromethane = methylene chloride = CH Cl2 DIBAL-H
= Diisobutylaluminium hydride DIEA or DIPEA =
N,N-diisopropylethylamine DMF = N,N-dimethylformamide
DMSO = dimethyl sulfoxide eq = equivalent Et ethyl
EtOAc = ethyl acetate EtOH = ethanol = gram GC = gas
chromatography h, hr, hrs = hour or hours Me = methyl
min = minuteml = milliliter mmol = millimole Ph =
phenyl PyBroP = bromo-tris-pyrrolidinophosphonium
hexafluorophosphate RT = room temperature s- =
secondary t- = tertiary TFA = trifluoroacetic acid THF
= tetrahydrofuran TLC = thin layer chromatography
Volume = mL/g of material based on the limiting
reagent unless specified otherwise [0026] 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. [0027] 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. [0028] A dash ("-") that is not
between two letters or symbols is used to indicate a
point of attachment for a substituent. For example,
-CONH2 is attached through the carbon atom. [0029] By
"optional" or "optionally" is meant that the
subsequently described event or circumstance may or
may not occur, and that the description includes
instances where the event or circumstance occurs and
instances in which it does not. For example,
"optionally substituted alkyl" encompasses both
"alkyl" and "substituted alkyl" as defined below. It
will be understood by those skilled in the art, with
respect to any group containing one or more
substituents, that such groups are not intended to
introduce any substitution or substitution patterns
that are sterically impractical, synthetically
non-feasible and/or inherently unstable. [0030]
"Alkyl" encompasses straight chain and branched chain
having the indicated number of carbon atoms. Alkyl
groups generally are those of C2 or below, such as Ci3
or below, for example, C6 or below. For example
Ci-C6alkyl encompasses both straight and branched
chain alkyl of from 1 to 6 carbon atoms. Examples of
alkyl groups include methyl,ethyl, propyl, isopropyl,
n-butyl, sec-butyl, tert-butyl, pentyl, 2-pentyl,
isopentyl, neopentyl, hexyl, 2-hexyl, 3-hexyl,
3-methylpentyl, and the like. Alkylene is another
subset of alkyl, referring to the same residues as
allcyl, but having two points of attachment. For
example, Co alkylene indicates a covalent bond and Ci
alkylene is a methylene group. When an alkyl residue
having a specific number of carbons is named, all
geometric isomers having that number of carbons are
intended to be encompassed; thus, for example, "butyl"
is meant to include n-butyl, sec-butyl, isobutyl and
t-butyl; "propyl" includes n-propyl and isopropyl.
"Lower alkyl" refers to alkyl groups having one to
four carbons. [0031] "Cycloalkyl" indicates a
saturated hydrocarbon ring or fused bicyclic ring,
having the specified number of carbon atoms, usually
from 3 to 12 ring carbon atoms, more usually 3 to 10,
or 3 to 7. Examples of cycloalkyl groups include
cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl
as well as bridged and caged saturated ring groups
such as norbornane. Examples of fused bicyclic rings
include octahydro-lH-indene, octahydropentalene,
l,2,3,3a,4,5-hexahydropentalene,
l,2,4,5,6,7,7a-heptahydro-2H-indene,
4,5,6,7-tetrahydro-2H-indene and the like. [0032] By
"alkoxy" is meant an alkyl group attached through an
oxygen bridge such as, for example, methoxy, ethoxy,
propoxy, isopropoxy, n-butoxy, sec-butoxy,
tert-butoxy, pentoxy, 2-pentyloxy, isopentoxy,
neopentoxy, hexoxy, 2-hexoxy, 3-hexoxy, 3-
methylpentoxy, and the like. The alkyl group of an
alkoxy group generally is of C20 or below, such as Ci3
or below, for example, C6 or below. "Lower alkoxy"
refers to alkoxy groups having one to four carbons.
[0033] By "cycloalkoxy" is meant a cycloalkyl group
attached through an oxygen bridge such as, for
example, cyclopropoxy, cyclobutoxy, cyclopentoxy,
cyclohexoxy, cycloheptoxy, and the like. The
cycloalkyl group of a cycloalkoxy group generally is
of C20 or below, such as Ci3 or below, for example, C6
or below. [0034] "Acyl" refers to the groups
(alkyl)-C(O)-; (cycloalkyl)-C(O)-; (aryl)-C(O)-; 



(heteroaryl)-C(O)-; and (heterocycloalkyl)-C(O)-,
wherein the group is attached to the parent structure
through the carbonyl functionality and wherein alkyl,
cycloalkyl, aryl, heteroaryl, and heterocycloalkyl are
as described herein. Acyl groups have the indicated
number of carbon atoms, with the carbon of the keto
group being included in the numbered carbon atoms. For
example a C acyl group is an acetyl group having the
formula CH3(C-O)-. [0035] By "alkoxycarbonyl" is meant
an ester group of the formula (alkoxy)(C=O)- attached
through the carbonyl carbon wherein the alkoxy group
has the indicated number ofcarbon atoms. Thus a Ci-C
6alkoxycarbonyl group is an alkoxy group having from 1
to 6 carbon atoms attached through its oxygen to a
carbonyl linker. [0036] By "amino" is meant the group
-NH2. [0037] The term "aminocarbonyl" refers to the
group -CONRbR, where Rb is chosen from hydrogen,
optionally substituted C1-C alkyl, optionally
substituted aryl, and optionally substituted
heteroaryl; and Rc is chosen from hydrogen and
optionally substituted C1-C alkyl; or Rb and Rc taken
together with the nitrogen to which they are bound,
form an optionally substituted 5- to 7-membered
nitrogen-containing heterocycloalkyl which optionally
includes 1 or 2 additional heteroatoms selected from
O, N, and S in the heterocycloalkyl ring; where each
substituted group is independently substituted with
one or more substituents independently selected from
Ci-C 4 alkyl, aryl, heteroaryl, aryl-Ci-C 4 alkyl-,
heteroaryl-Ci-C 4 alkyl-, C1-C4 haloalkyl, -OCi-C 4
alkyl, -OCi-C 4 alkylphenyl, - Ci-C 4 alkyl-OH, -OCi-C
4 haloalkyl, halo, -OH, -NH2, -Ci-C4 alkyl-NH 2,
-N(Ci-C 4 alkyl)(Ci-C 4 alkyl), -NH(Ci-C 4 alkyl),
-N(Ci-C 4 alkyl)(Ci-C 4 alkylphenyl), -NH(Ci-C 4
alkylphenyl), cyano, nitro, oxo (as a substitutent for
cycloalkyl, heterocycloalkyl, or heteroaryl), -CO2H,
-C(O)OCi-C 4 alkyl, -CON(Ci-C 4 alkyl)(Ci-C 4 alkyl),
-CONH(Ci-C 4 alkyl), -CONH2, -NHC(O)(Ci-C 4 alkyl),
-NHC(O)(phenyl), -N(Ci-C 4 alkyl)C(O)(Ci-C 4 alkyl),
-N(Ci-C 4 alkyl)C(O)(phenyl), -C(O)Ci-C 4 alkyl,
-C(O)Ci-C 4 phenyl, -C(O)Ci-C 4 haloalkyl, -OC(O)Ci-C
4 alkyl, -SO2(Ci-C 4 alkyl), - SO2(phenyl), -SO2(Ci-C
4 haloalkyl), -SO2NH2, -SO2NH(Ci-C 4 alkyl),
-SO2NH(phenyl), -NHSO 2(Ci-C 4 alkyl), -NHSO2(phenyl),
and -NHSO2(Ci-C 4 haloalkyl). [0038] "Aryl"
encompasses: 5- and 6-membered carbocyclic aromatic
rings, for example, benzene; bicyclic ring systems
wherein at least one ring is carbocyclic and aromatic,
for example, naphthalene, indane, and tetralin; and
tricyclic ring systems wherein at least one ring is
carbocyclic and aromatic, for example, fhiorene.
[0039] For example, aryl includes 5- and 6-membered
carbocyclic aromatic rings fused to a 5- to 7-membered
heterocycloalkyl ring containing 1 or more heteroatoms
chosen from N, O, and S. For such fused, bicyclic ring
systems wherein only one of the rings is a carbocyclic
aromatic ring, the point of attachment maybe at the
carbocyclic aromatic ring or the heterocycloalkyl
ring. Bivalent radicals formed from substituted
benzene derivatives and having the free valences at
ring atoms are named as substituted phenyleiie
radicals. Bivalent radicals derived from univalent
polycyclic hydrocarbon radicals whose names end in
"-yl" byremoval of one hydrogen atom from the carbon
atom with the free valence are named by adding
"-idene" to the name of the corresponding univalent
radical, e.g., a naphthyl group with two points of
attachment is termed naphthylidene. Aryl, however,
does not encompass or overlap in any way with
heteroaryl, separately defined below. Hence, if one or
more carbocyclic aromatic rings is fused with a
heterocycloalkyl aromatic ring, the resulting ring
system is heteroaryl, not aryl, as defined herein.
[0040] The term "aryloxy" refers to the group -O-aryl.
[0041] In the term "arylalkyl" or "aralkyl", aryl and
alkyl are as defined herein, and the point of
attachment is on the alkyl group. This term
encompasses, but is not limited to, benzyl, phenethyl,
phenylvinyl, phenylallyl and the like. [0042] The term
"halo" includes fluoro, chloro, bromo, and iodo, and
the term "halogen" includes fluorine, chlorine,
bromine, and iodine. [0043] H aloalkyl" indicates
alkyl as defined above having the specified number of
carbon atoms, substituted with 1 or more halogen
atoms, generally up to the maximum allowable number of
halogen atoms. Examples of haloalkyl include, but are
not limited to, trifluoromethyl, difluoromethyl,
2-fluoroethyl, and penta-fluoroethyl. [0044]
"Heteroaryl" encompasses: 5- to 7-membered aromatic,
monocyclic rings containing one or more, for example,
from 1 to 4, or in certain embodiments, from 1 to 3,
heteroatoms chosen from N, O, and S, with the
remaining ring atoms being carbon; and bicyclic
heterocycloalkyl rings containing one or more, for
example, from 1 to 4, or in certain embodiments, from
1 to 3, heteroatoms chosen from N, O, and S, with the
remaining ring atoms being carbon and wherein at least
one heteroatom is present in an aromatic ring. [0045]
For example, heteroaryl includes a 5- to 7-membered
heterocycloalkyl, aromatic ring fused to a 5- to
7-membered cycloalkyl ring. For such fused, bicyclic
heteroaryl ring systems wherein only one of the rings
contains one or more heteroatoms, the point of
attachment may be at the heteroaromatic ring or the
cycloalkyl ring. When the total number of S and O
atoms in the heteroaryl group exceeds 1, those
heteroatoms are not adjacent to one another. In
certain embodiments, the total number of S and O atoms
in the heteroaryl group is not more than 2. In certain
embodiments, the total number of S and O atoms in the
aromatic heterocycle is not more than 1. Also included
within the definition of heteroaryl are oxide
derivatives, for example N-oxides of nitrogen
containing aryl groups, such as pyridine- 1-oxide, or
>S(O) and >S(O)2 derivatives of sulfur containing
groups. Examples of heteroaryl groups include, but are
not limited to, systems (as numbered from the
linkageposition assigned priority 1), such as
2-pyridyl, 3-pyridyl, 4-pyridyl, 2,3-pyrazinyl, 3,4-
pyrazinyl, 2,4-ryrimidinyl, -3,5-pyrimidinyl,
2,3-pyrazolinyl, 2,4-imidazolinyl, isoxazolinyl,
oxazolinyl, thiazolinyl, thiadiazolinyl, tetrazolyl,
thienyl, benzothiophenyl, furanyl, benzofuranyl,
benzoimidazolinyl, indolinyl, pyridizinyl, triazolyl,
quinolinyl, pyrazolyl, and
5,6,7,8-tetrahydroisoquinoline. Bivalent radicals
derived from univalent heteroaryl radicals whose names
end in "-yl" by removal of one hydrogen atom from the
atom with the free valence are named by adding
"-idene" to the name of the corresponding univalent
radical, e.g., a pyridyl group with two points of
attachment is a pyridylidene. Heteroaryl does not
encompass or overlap with aryl as defined above.
[0046] In the term "heteroarylalkyl" or
"heteroaralkyl", heteroaryl and alkyl are as defined
herein, and the point of attachment is on the alkyl
group. This term encompasses, but is not limited to,
pyridylmethyl, thiophenylmethyl, and (pyrrolyl)l
-ethyl. [0047] By "heterocycloalkyl" is meant a
cycloalkyl residue in which one to four of the carbon
atoms are replaced by a heteroatom such as oxygen,
nitrogen or sulfur. Suitable heterocycloalkyl groups
include, for example (as numbered from the linkage
position assigned priority 1), 2-pyrrolinyl,
2,4-imidazolidinyl, 2,3-pyrazolidinyl, 2-piperidyl, 3-
piperidyl, 4-piperidyl, and 2,5-piperzinyl.
Morpholinyl groups are also contemplated, including
2-morpholinyl and 3-morpholinyl (numbered wherein the
oxygen is assigned priority 1). [0048] As used herein,
"modulation" refers to a change in myosin or sarcomere
activity as a direct or indirect response to the
presence of at least one chemical entity described
herein, relative to the activity of the myosin or
sarcomere 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 myosin or the sarcomere, or due to
the interaction of the compound with one or more other
factors that in turn affect myosin or sarcomere
activity. [0049] The term "sulfanyl" includes the
groups: -S-(optionally substituted alkyl),
-S-(optionally substituted aryl), -S-(optionally
substituted heteroaryl), and -S-(optionally
substituted heterocycloalkyl). Hence, sulfanyl
includes the group Ci-C alkylsulfanyl. [0050] The term
"sulfmyl" includes the groups: -S(O)-H,
-S(O)-(optionally substituted alkyl), -S(O)-optionally
substituted aryl), -S(O)-optionally substituted
heteroaryl), -S(O)-(optionally substituted
heterocycloalkyl); and -S(O)-(ortionally substituted
amino).[0051] The term "sulfonyl" includes the groups:
-S(Ch)-H, -S(O2)-(optionally substituted alkyl),
-S(O2)-optionally substituted aryl), -S(O2)-optionally
substituted heteroaryl), -S(O2)-(optionally
substituted heterocycloallcyl) ,-S(O2)-(optionally
substituted alkoxy), -S(O2)-optionally substituted
aryloxy), -S(O2)-optionally substituted
heteroaryloxy), -S(O2)-(optionally substituted
heterocycloalkyloxy); and -S(O2)-(optionally
substituted amino). [0052] The term "substituted", as
used herein, means that any one or more hydrogens on
the designated atom or group is replaced with a
selection from the indicated group, provided that the
designated atom's normal valence is not exceeded. When
a substituent is oxo (i.e., =0) then 2 hydrogens on
the atom are replaced. Combinations of substituents
and/or variables are permissible only if such
combinations result in stable compounds or useful
synthetic intermediates. A stable compound or stable
structure is meant to imply a compound that is
sufficiently robust to survive isolation from a
reaction mixture, and subsequent formulation as an
agent having at least practical utility. Unless
otherwise specified, substituents are named into the
core structure. For example, it is to be understood
that when (cycloalkyl)alkyl is listed as a possible
substituent, the point of attachment of this
substituent to the core structure is in the alkyl
portion. [0053] The terms "substituted" alkyl,
cycloalkyl, aryl, heterocycloallcyl, and heteroaryl,
unless otherwise expressly defined, refer respectively
to alkyl, cycloalkyl, aryl, heterocycloalkyl, and
heteroaryl wherein one or more (up to 5, such as up to
3) hydrogen atoms are replaced by a substituent
independently chosen from: -Ra, -ORb, -0(Ci-C 2
alkyl)O- (e.g., methylenedioxy-), -SRb, guanidine,
guanidine wherein one or more of the guanidine
hydrogens are replaced with a lower-alkyl group,
-NRbRc, halo, cyano, nitro, -CORb, -CO2Rb, -CONRbRc,
-OCORb, -OCO2Ra, -OCONRbRc, - cCORb, -NRcCO2Ra,
-NRcCONRbRc, -SORa, -SO2Ra, -SO2NRbRc and -NRcSO2Ra,
where Ra is chosen from optionally substituted Ci-C6
alkyl, optionally substituted aryl, and optionally
substituted heteroaryl; R is chosen from hydrogen,
optionally substituted Ci-C6 alkyl, optionally
substituted aryl, and optionally substituted
heteroaryl; and Rc is chosen from hydrogen and
optionally substituted C1-C4 alkyl; or R and Rc taken
together with the nitrogen to which they are bound,
form an optionally substituted 5- to 7-membered
nitrogen-containing heterocycloallcyl which optionally
includes 1 or 2 additional heteroatoms selected from
O, N, and S in the heterocycloallcyl ring;where each
optionally substituted group is unsubstituted or
independently substituted with one or more, such as
one, two, or three, substituents independently
selected from Ci-C4 alkyl, aryl, heteroaryl,
aryl-Ci-C4 alkyl-, heteroaryl-Ci-C 4 alkyl-, Ci-C4
haloalkyl-, -OC1-C4 alkyl, -OC1-C4 alkylphenyl, -C1-C4
alkyl-OH, -OCi-C4 haloallcyl, halo, -OH, -NH2, -C1-C4
alkyl-NH2, -N(Ci-C4 alkyl)(Ci-C4 alkyl), -NH(Ci-C4
alkyl), -N(Ci-C 4 alkyl)(Ci-C4 alkylphenyl), -NH(Ci-C4
alkylphenyl), cyano, nitro, oxo (as a substitutent for
cycloalkyl, heterocycloalkyl, or heteroaryl), -CO2H,
-C(O)OCi-C 4 alkyl, -CON(Ci-C 4 alkyl)(Ci-C4 alkyl),
-CONH(Ci-C 4 alkyl), -CONH2, -NHC(O)(Ci-C 4 alkyl),
-NHC(O)(rhenyl), -N(Ci-C4 alkyl)C(O)(Ci-C 4 alkyl),
-N(Ci-C4 alkyl)C(O)(phenyl), -C(O)Ci-C 4 alkyl,
-C(O)Ci-C 4 phenyl, -C(O)Ci-C4 haloalkyl, -OC(O)Ci-C 4
alkyl, -SO2(Ci-C4 alkyl), -SO2(rhenyl), -SO2(Ci-C4
haloalkyl), -SO2NH2, -SO2NH(Ci-C 4 alkyl),
-SO2NH(phenyl), -NHSO2(Ci-C4 alkyl), -NHSO2(phenyl),
and -NHSO2(Ci-C4 haloalkyl). [0054] The terms
"substituted" cycloalkyl, aryl, heterocycloalkyl, and
heteroaryl also include oxo (=0) and oxide (-0 )
substituents, for example N-oxides of nitrogen
containing aryl groups, such as pyridine- 1-oxide, or
>S(0) and >S(0) 2 derivatives of sulfur containing
groups. [0055] The term "substituted acyl" refers to
the groups (substituted alkyl)-C(O)-; (substituted
cycloalkyl)-C(O)-; (substituted aryl)-C(O)-;
(substituted heteroaryl)-C(O)-; and (substituted
heterocycloalkyl)-C(O)-, wherein the group is attached
to the parent structure through the carbonyl
functionality and wherein substituted alkyl,
cycloalkyl, aryl, heteroaryl, and heterocycloalkyl,
refer respectively to alkyl, cycloalkyl, aryl,
heteroaryl, and heterocycloalkyl wherein one or more
(up to 5, such as up to 3) hydrogen atoms are replaced
by a substituent independently chosen from: -Ra, -0R
b, -0(Ci-C alkyl)O- (e.g., methylenedioxy-), -SRb,
guanidine, guanidine wherein one or more of the
guanidine hydrogens are replaced with a lower-alkyl
group, -NRbRc, halo, cyano, nitro, -CORb, -C0 2Rb,
-C0NR bRc, -0C0R b, -0C0 2Ra, -0C0NR bRc, -NRcC0R b,
-NRcC0 2Ra, -NRcC0NR bRc, -CO2Rb, -C0NR bRc, -NRcC0R
b, -SORa, -SO2Ra, -S0 2NRbRc, and -NRcSO2Ra, where Ra
is chosen from optionally substituted Ci-C6 alkyl,
optionally substituted aryl, and optionally
substituted heteroaryl; R is chosen from H, optionally
substituted Ci-C6 alkyl, optionally substituted aryl,
and optionally substituted heteroaryl; and Rc is
chosen from hydrogen and optionally substituted Ci-C4
alkyl; orRb and Rc taken together with the nitrogen to
which they are bound, form an optionally substituted
5- to 7-membered nitrogen-containing heterocycloalkyl
which optionally includes 1 or 2 additional
heteroatoms selected from O, N, and S in the
heterocycloalkyl ring; where each optionally
substituted group is unsubstituted or independently
substituted with one or more, such as one, two, or
three, substituents independently selected from C1-C4
alkyl, aryl, heteroaryl, aryl-C1-C4 alkyl-,
heteroaryl-C 1-C4 alkyl-, C1-C4 haloalkyl-, -OC1-C4
alkyl, -OC1-C4 alkylphenyl, -C1-C4 alkyl-OH, -OCi-C4
haloalkyl, halo, -OH, -NH2, -C1-C4 alkyl-NH2, -N(Ci-C4
alkyl)(Ci-C4 alkyl), -NH(Ci-C 4 alkyl), -N(Ci-C 4
alkyl)(Ci-C 4 alkylphenyl), -NH(Ci-C alkylphenyl),
cyano, nitro, oxo (as a substitutent for cycloalkyl,
heterocycloalkyl, or heteroaryl), -CO H, -C(O)OCi-C 4
alkyl, -CON(Ci-C 4 alkyl)(Ci-C 4 alkyl), -CONH(Ci-C4
alkyl), -CONH2, -NHC(O)(Ci-C 4 alkyl),
-NHC(O)(phenyl), -N(Ci-C4 alkyl)C(O)(Ci-C4 alkyl),
-N(Ci-C4 alkyl)C(O)(phenyl), -C(O)Ci-C 4 alkyl,
-C(O)Ci-C4 phenyl, -C(O)Ci-C4 haloalkyl, -OC(O)Ci-C 4
alkyl, - SO2(Ci-C4 alkyl), -SO2(phenyl), -SO2(Ci-C4
haloalkyl), -SO2NH2, -SO2NH(Ci-C 4 alkyl),
-SO2NH(phenyl), -NHSO2(Ci-C4 alkyl), -NHSO2(phenyl),
and -NHSO2(Ci-C4 haloalkyl). One or more carbons in
the substituted acyl residue may be replaced by
nitrogen, oxygen or sulfur as long as the point of
attachment to the parent remains at the carbonyl.
[0056] The term "substituted alkoxy" refers to alkoxy
wherein the alkyl constituent is substituted (i.e.,
-O-(substituted alkyl)) wherein "substituted alkyl"
refers to alkyl wherein one or more (up to 5, such as
up to 3) hydrogen atoms are replaced by a substituent
independently chosen from: -Ra, -OR , -0(Ci-C 2
alkyl)O- (e.g., methylenedioxy-), -SR , guanidine,
guanidine wherein one or more of the guanidine
hydrogens are replaced with a lower-alkyl group,
-NRbRc, halo, cyano, nitro, -CORb, -CO2Rb, -CONRbRc,
-OCORb, -OCO2Ra, -OCONRbRc, -NRcCORb, -NRcCO2Ra,
-NRcCONRbRc, -SORa, -SO2Ra, -SO2NRbRc, and -NRSO2Ra,
where Ra is chosen from optionally substituted Ci-C6
alkyl, optionally substituted aryl, and optionally
substituted heteroaryl; R is chosen from H, optionally
substituted Ci-C6 alkyl, optionally substituted aryl,
and optionally substituted heteroaryl; andR0 is chosen
from hydrogen and optionally substituted Ci-C4 alkyl;
where each optionally substituted group is
unsubstituted or independently substituted with one or
more, such as one, two, or three, substituents
independently selected from Ci-C4 alkyl, aryl,
heteroaryl, aryl-Ci-C4 alkyl-, heteroaryl-Ci-C 4
alkyl-, Ci-C4 haloalkyl-, -OCi-C4 alkyl, -OCi-C4
alkylphenyl,-Ci-C4 alkyl-OH, -OCi-C4 haloalkyl, halo,
-OH, -NH2, -Ci-C4 alkyl-NH2, -N(Ci-C4 alkyl)(Ci-C4
alkyl), -NH(Ci-C4 alkyl), -N(Ci-C4 alkyl)(Ci-C4
alkylphenyl), -NH(Ci-C4 alkylphenyl), cyano, nitro,
oxo (as a substitutent for cycloalkyl,
heterocycloalkyl, or heteroaryl), -CO2H, -C(O)OCi-C4
alkyl, -CON(Ci-C4 alkyl)(Ci-C4 alkyl), -CONH(Ci-C 4
alkyl), -CONH2, -NHC(O)(Ci-C4 alkyl), -NHC(O)(phenyl),
-N(Ci-C4 alkyl)C(O)(Ci-C 4 alkyl), -N(Ci-C4
alkyl)C(O)(phenyl), -C(O)Ci-C4 alkyl, -C(O)Ci-C4
phenyl, -C(O)Ci-C4 haloalkyl, -OC(O)Ci-C4 alkyl,
-SO2(Ci-C4 alkyl), -SO2(phenyl), -SO2(Ci-C4
haloalkyl), -SO2NH2, -SO2NH(Ci-C 4 alkyl),
-SO2NH(rhenyl), NHSO2(Ci-C4 alkyl), -NHSO2(phenyl),
and -NHSO2(Ci-C4 haloalkyl). hi some embodiments, a
substituted alkoxy group is "polyalkoxy" or
-O-(optionally substituted alkylene)-(optionally
substituted alkoxy), and includes groups such as
-OCH2CH2OCH3, and residues of glycol ethers such as
polyethyleneglycol, and -0(CH 2CH O)xCH3, where x is
an integer of 2-20, such as 2-10, and for example,
2-5. Another substituted alkoxy group is hydroxyalkoxy
or -OCH2(CH2)yOH, where y is an integer of 1-10, such
as 1-4. [0057] The term "substituted alkoxycarbonyl"
refers to the group (substituted alkyl)- 0-C(O)-
wherein the group is attached to the parent structure
through the carbonyl functionality and wherein
substituted refers to alkyl wherein one or more (up to
5, such as up to 3) hydrogen atoms are replaced by a
substituent independently chosen from: -Ra, -0R b,
-0(Ci-C 2 alkyl)O- (e.g., methylenedioxy-), -SRb,
guanidine, guanidine wherein one or more of the
guanidine hydrogens are replaced with a lower-alkyl
group, -NRbRc, halo, cyano, nitro, -C0R b, -C0 2Rb,
-C0NR bRc, -OCORb, -OCO2R , -0C0NR bRc, -NRcC0R b,
-NR0CO2R , -NRC0NR bRc, -CO2Rb, -C0NR bRc, -NRcC0R b,
-SORa, -SO2R3, -SO2NRV, and -NR SO2R , where R3 is
chosen from optionally substituted Ci-C6 alkyl,
optionally substituted aryl, and optionally
substituted heteroaryl; Rb is chosen from H,
optionally substituted Ci-C6 alkyl, optionally
substituted aryl, and optionally substituted
heteroaryl; and R is chosen from hydrogen and
optionally substituted Ci-C4 alkyl; or Rb and Rtaken
together with the nitrogen to which they are bound,
form an optionally substituted 5- to 7-niembered
nitrogen-containing heterocycloalkyl which optionally
includes 1 or 2 additional heteroatoms selected from
O, N, and S in the heterocycloalkyl ring; where each
optionally substituted group is unsubstituted or
independently substituted with one or more, such as
one, two, or three, substituents independently
selected fromC1-C4 alkyl, aryl, heteroaryl, 8TyI-C1-C4
alkyl-, 11CtCrOaTyI-C1-C4 alkyl-, C1-C4 haloalkyl-,
-OC 1-C4 alkyl, -OC 1-C4 alkylphenyl, -C1-C4 alkyl-OH,
-OCi-C 4 haloalkyl, halo, -OH, -NH 2, -C1-C4
alkyl-NHa, -N(Ci-C 4 alkyl)(Ci-C 4 allcyl), -NH(C 1-C4
allcyl), -N(C 1-C4 alkyl)(Ci-C 4 alkylphenyl),
-NH(Ci-C 4 alkylphenyl), cyano, nitro, oxo (as a
substitutent for cycloalkyl, heterocycloalkyl, or
heteroaryl), -CO2H, -C(O)Od-C4 alkyl, -CON(Ci-C 4
alkyl)(Ci-C 4 aUcyl), -CONH(Ci-C 4 alkyl), -CONH 2,
-NHC(O)(Ci-C 4 allcyl), -NHC(O)(phenyl), -N(Ci-C 4
alkyl)C(O)(Ci-C 4 allcyl), -N(Ci-C 4
alkyl)C(O)(phenyl), -C(O)Ci-C 4 allcyl, -C(O)C 1-C4
phenyl, -C(O)C 1-C4 haloalkyl, -OC(O)C 1-C4 allcyl, -
SO2(Ci-C 4 alkyl), -SO 2(phenyl), -SO2(Ci-C 4
haloallcyl), -SO 2NH2, -SO2NH(Ci-C 4 allcyl), -SO
2NH(phenyl), -NHSO 2(Ci-C 4 allcyl), -NHSO 2(phenyl),
and -NHSO 2(Ci-C 4 haloallcyl). [0058] The term
"substituted amino" refers to the group -NHR d or -NR
dRd where each Rd is independently chosen from:
optionally substituted alkyl, optionally substituted
cycloallcyl, optionally substituted acyl, optionally
substituted aryl, optionally substituted heteroaryl,
optionally substituted heterocycloalkyl,
alkoxycarbonyl, sulfmyl and sulfonyl, wherein
substituted alkyl, cycloalkyl, aryl, heterocycloalkyl,
and heteroaryl refer respectively to allcyl,
cycloalkyl, aryl, heterocycloalkyl, and heteroaryl
wherein one or more (up to 5, such as up to 3)
hydrogen atoms are replaced by a substituent
independently chosen from: -Ra, -0R b, -0(Ci-C 2
alkyl)O- (e.g., methylenedioxy-), -SRb, guanidine,
guanidine wherein one or more of the guanidine
hydrogens are replaced with a lower-alkyl group,
-NRbRc, halo, cyano, nitro, -C0R b, -C0 2Rb, -C0NR
bRc, -0C0R b, -0C0 2Ra, -0C0NR bRc, -NRcC0R b, -NR
cCO2Ra, -NR cC0NR bRc, -CO2Rb, -C0NR bRc, -NR cC0R b,
-SOR a, -SO 2Ra, -S0 2NRbRc, and -NR cS0 2Ra, where Ra
is chosen from optionally substituted Ci-C 6 allcyl,
optionally substituted aryl, and optionally
substituted heteroaryl; R is chosen from H, optionally
substituted Ci-C 6 allcyl, optionally substituted
aryl, and optionally substituted heteroaryl; and Rc is
chosen from hydrogen and optionally substituted Ci-C 4
alkyl; or Rb and Rc taken together with the nitrogen
to which they are bound, form an optionally
substituted 5- to 7-membered nitrogen-containing
heterocycloalkyl which optionally includes 1 or 2
additional heteroatoms selected from O, N, and S in
the heterocycloalkyl ring; where each optionally
substituted group is unsubstituted or independently
substituted with one or more, such as one, two, or
three, substituents independently selected from Ci-C 4
allcyl, aryl, heteroaryl, aryl-Ci-C 4 allcyl-,
heteroaryl-Ci-C 4 alkyl-, Ci-C 4 haloallcyl-,-OC1-C4
alkyl, -OC1-C4 alkylplienyl, -C1-C4 alkyl-OH, -OC1-C4
haloalkyl, halo, -OH, -NH2, -C1-C4 alkyl-NH2, -N(C
1-C4 alkyl)(Ci-C 4 alkyl), -NH(Ci-C 4 alkyl), -N(Ci-C
4 alkyl)(Ci-C 4 alkylphenyl), -NH(Ci-C 4
alkylplienyl), cyano, nitro, oxo (as a 



substituted for cycloalkyl, heterocycloalkyl, or
heteroaryl), -CO2H, -C(O)OCi-C 4 alkyl, -CON(Ci-C 4
alkyl)(Ci-C 4 alkyl), -CONH(Ci-C 4 allcyl), -CONH2,
-NHC(O)(Ci-C 4 alkyl), -NHC(O)(phenyl), -N(Ci-C 4
alkyl)C(O)(Ci-C 4 alkyl), -N(Ci-C 4
alkyl)C(O)(phenyl), -C(O)Ci-C 4 alkyl, -C(O)Ci-C 4
phenyl, -C(O)Ci-C 4 haloalkyl, -OC(O)Ci-C 4 allcyl, -
SO2(Ci-C 4 alkyl), -SO2(phenyl), -SO2(Ci-C 4
haloalkyl), -SO2NH2, -SO2NH(Ci-C 4 alkyl),
-SO2NH(phenyl), -NHSO2(Ci-C 4 allcyl), -NHSO2(phenyl),
and -NHSO2(Ci-C 4 haloalkyl), and wherein optionally
substituted acyl, alkoxycarbonyl, sulfinyl and
sulfonyl are as defined herein. [0059] Compounds of
Formula I include, but are not limited to, optical
isomers of compounds of Formula I, racemates, and
other mixtures thereof. In addition, compounds of
Formula I include Z- and E- forms (or cis- and trans-
forms) of compounds with carboncarbon double bonds. 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.
Where compounds of Formula I exists in various
tautomeric forms, chemical entities of the present
invention include all tautomeric forms of the
compound. [0060] Compounds of Formula 1 also include
crystalline and amorphous forms of the compounds,
including, for example, polymorphs, pseudopolymorphs,
solvates, hydrates, unsolvated polymorphs (including
anhydrates), conformational polymorphs, and amorphous
forms of the compounds, as well as mixtures thereof.
"Crystalline form," "polymorph," and "novel form"
maybe used interchangeably herein, and are meant to
include all crystalline and amorphous forms of the
compound, including, for example, polymorphs,
pseudopolymorphs, solvates, hydrates, unsolvated
polymorphs (including anhydrates), conformational
polymorphs, and amorphous forms, as well as mixtures
thereof, unless a particular crystalline or amorphous
form is referred to. [0061] Chemical entities of the
present invention include, but are not limited to
compounds of Formula I and all pharmaceutically
acceptable forms thereof. Pharmaceutically acceptable
forms of the compounds recited herein include
pharmaceuticallyacceptable salts, chelates,
non-covalent complexes, prodrugs, and mixtures
thereof. In certain embodiments, the compounds
described herein are in the form of pharmaceutically
acceptable salts. Hence, the terms "chemical entity"
and "chemical entities" also encompass
pharmaceutically acceptable salts, chelates,
non-covalent complexes, prodrugs, and mixtures. [0062]
"Pharmaceutically acceptable salts" include, but are
not limited to salts with inorganic acids, such as
hydrochlorate, phosphate, diphosphate, hydrobromate,
sulfate, sulfmate, nitrate, and like salts; as well as
salts with an organic acid, such as malate, maleate,
fumarate, tartrate, succinate, citrate, acetate,
lactate, methanesulfonate, p-toluenesulfonate, 2-
hydroxyethylsulfonate, benzoate, salicylate, stearate,
and alkanoate such as acetate, HOOC- (CH2)n-COOH where
n is 0-4, and like salts. Similarly, pharmaceutically
acceptable cations include, but are not limited to
sodium, potassium, calcium, aluminum, lithium, and
ammonium. [0063] In addition, if the compound of
Formula I 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.
[0064] As noted above, prodrugs also fall within the
scope of chemical entities, for example ester or amide
derivatives of the compounds of Formula I. The term
"prodrugs" includes any compounds that become
compounds of Formula I when administered to a patient,
e.g., upon metabolic processing of the prodrug.
Examples of prodrugs include, but are not limited to,
acetate, formate, and benzoate and like derivatives of
functional groups (such as alcohol or amine groups) in
the compounds of Formula I . [0065] 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, for example,
hemi-hydrates, monohydrates, dihydrates, trihydrates,
etc. [0066] The term "chelate" refers to the chemical
entity formed by the coordination of a compound to a
metal ion at two (or more) points. [0067] 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 formedbetween
the compound and the molecule. For example,
complexation can occur through van der Waals
interactions, hydrogen bonding, and electrostatic
interactions (also called ionic bonding). [0068] 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. [0069] The term
"therapeutically effective amount" of a chemical
entity of this invention means an amount effective,
when administered to a human or non-human patient, to
treat a disease, e.g., a therapeutically effective
amount maybe an amount sufficient to treat a disease
or disorder responsive to myosin activation. The
therapeutically effective amount may be ascertained
experimentally, for example by assaying blood
concentration of the chemical entity, or
theoretically, by calculating bioavailability. [0070]
By "significant" is meant any detectable change that
is statistically significant in a standard parametric
test of statistical significance such as Student's
T-test, where p < 0.05. [0071] "Patient" refers to an
animal, such as a mammal, for example a human, 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, and in some embodiments the
patient is human. [0072] "Treatment" or "treating"
means any treatment of a disease in a patient,
including: a) preventing the disease, that is, causing
the clinical symptoms of the disease not to develop;
b) inhibiting the disease; c) slowing or arresting the
development of clinical symptoms; and/or d) relieving
the disease, that is, causing the regression of
clinical symptoms. [0073] The compounds of Formula I
can be named and numbered (e.g., using NamExpert(tm)
available from Cheminnovation or the automatic naming
feature of ChemDraw Utlra version 9.0 from Cambridge
Soft Corporation) as described below. For example, the
compound:i.e., the compound according to Formula I
where W, X, Y and Z are -C=, n is one, R1 is
substituted piperazinyl, R is 6-methyl-pyridin-3-yl,
R3 is hydrogen, R4 is hydrogen, R5 is hydrogen, R6 is
hydrogen, R7 is hydrogen and R13 is hydrogen can be
named methyl 4-[(3-
{[(6-methyl-3-pyridyl)amino]carbonylamino}phenyl)methy
l]piperazinecarboxylate. Likewise, the compound: i.e.,
the compound according to Formula I where W, X, Y and
Z are -C=, n is one, R1 is substituted piperazinyl, R
is 6-methyl-pyridin-3-yl, R3 is hydrogen, R4 is
hydrogen, R5 is hydrogen, R6 is hydrogen, R7 is
hydrogen and R13 is fluoro can be named
N-{3-[(lS)-l-(4- acetylpiperazinyl)ethyl]
-2-fluorophenyl
}[(6-methyl(3-pyridyl))amino]carboxamide . [0074]
Likewise, the compound i.e., the compound according to
Formula I where W, X, Y and Z are -C=, n is one, R1 is
substituted piperazinyl, R2 is 6-methyl-pyridin-3-yl,
R3 is hydrogen, R4 is hydrogen, R5 is hydrogen, R6 is
hydrogen, R7 is hydrogen and R13 is fluoro can be
named [3-fluoro-5-(3-
pyridin-3-yl-ureido)-benzyl]-methyl-carbamic acid
methyl ester or methyl 4-[(2-fluoro-3-
{[(6-methyl(3-pyridyl))amino]carbonylamino}phenyl)meth
yl]piperazinecarboxylate.[0075] The chemical entities
described herein can be synthesized utilizing
techniques well known in the art, e.g., as illustrated
below with reference to the Reaction Schemes. [0076]
Unless specified to the contrary, the reactions
described herein take place at atmospheric pressure,
generally within a temperature range from -1O0C to
11O0C. Further, except as employed in the Examples or
as otherwise specified, reaction times and conditions
are intended to be approximate, e.g., taking place at
about atmospheric pressure within a temperature range
of about -100C to about 1100C over a period of about 1
to about 24 hours; reactions left to run overnight
average a period of about 16 hours. [0077] The terms
"solvent", "organic solvent" or "inert solvent" each
mean a solvent inert under the conditions of the
reaction being described in conjunction therewith
[including, for example, benzene, toluene,
acetonitrile, tetrahydrofuran ("THF"),
dimethylformamide ("DMF"), chloroform, methylene
chloride (or dichloromethane), diethyl ether,
methanol, pyridine and the like]. Unless specified to
the contrary, the solvents used in the reactions of
the present invention are inert organic solvents.
[0078] Isolation and purification of the chemical
entities and intermediates described herein can be
effected, if desired, by any suitable separation or
purification procedure such as, for example,
filtration, extraction, crystallization, column
chromatography, thin-layer chromatography or
thick-layer chromatography, or a combination of these
procedures. Specific illustrations of suitable
separation and isolation procedures can be had by
reference to the examples hereinbelow. However, other
equivalent separation or isolation procedures can also
be used. [0079] When desired, the (R)- and (S)-isomers
may be resolved by methods known to those skilled in
the art, for example by formation of diastereoisomeric
salts or complexes which maybe separated, for example,
by crystallization; via formation of diastereoisomeric
derivatives which may be separated, for example, by
cyrstallization, gas-liquid or liquid chromatography;
selective reaction of one enantiomer with an
enantiomer-specific reagent, for example enzymatic
oxidation or reduction, followed by separation of the
modified and unmodified enantiomers; or gas-liquid or
liquid chromatography in a chiral environment, for
example on a chiral support, such as silica with a
bound chiral ligand or in the presence of a chiral
solvent. Alternatively, a specific enantiomer may be
synthesized by asymmetric synthesis using optically
active reagents, substrates, catalysts or solvents, or
by converting one enantiomer to the other by
asymmetric transformation.[0080] Many of the
optionally substituted starting compounds 101, 103,
201, 301 and other reactants are commercially
available, e.g., from Aldrich Chemical Company
(Milwaukee, WI) or can be readily prepared by those
skilled in the art using commonly employed synthetic
methodology. REACTION SCHEME 1 101 103 H H Formula I
[0081] Preparation of Compounds of Formula I Referring
to Reaction Scheme 1, a flask equipped with a magnetic
stirrer, reflux condenser and thermal well, under
nitrogen, is charged with phosgene or a phosgene
equivalent (typically triphosgene) and a nonpolar,
aprotic solvent such as dichloromethane or
tetrahydrofuran. A solution of a compound of Formula
101 in a nonpolar, aprotic solvent such as
dichloromethane or tetrahydrofuran is added dropwise
over about 10-60 minutes and the solution is allowed
to stir between 1 to 15 hr. A compound of Formula 103
is added portionwise, and the solution is stirred for
about 10-60 min. A base, such as DIEA, is added
dropwise for about one hour, and the solution is
allowed to stir for about 1-15 hr. The product, a
compound of Formula 105, is isolated and purified.
REACTION SCHEME 2 Formula I [0082] Preparation of
Compounds of Formula I Reaction Scheme 2 illustrates
an alternative synthesis of compounds of Formula I.
The isocyanate of Formula 201 can be formed and
isolated independently from either corresponding amine
(i.e., R2-NH2) using phosgene or a phosgene equivalent
or from the corresponding carboxylic acid (i.e.,
R2-COOH) using a Curtius or Hoffman rearrangement. A
mixture of compounds of Formula 101 and 201 in an
aprotic solvent such as dichloromethane or
tetrahydrofuran from -40C to 110C is allowed to stir
for between 1 to 15 hr. The product, a compound of
Formula I, is isolated and purified. REACTION SCHEME
3[0083] Preparation of Compounds of Formula II
Referring to Reaction Scheme 3, the benzylic alcohol
of Formula 301 is converted to a leaving group ("Lv"
such as halo, mesylate or triflate), 302 using
commonly employed synthetic methodology (for example
see: "Comprehensive Organic Transformation" LaRock,
Richard C , 1989, VCH publishers, hie. p.353-365,
which is incorporated heterin by reference). [0084] A
mixture of a compound of Formula 302 and amine of
formula HNR8R9 in an aprotic solvent such as
dichloromethane or DMF from -400C to 110C is allowed
to stir for between 1 to 15 hr. The product, a
compound of Formula II, is isolated and purified.
[0085] Alternatively, the benzylic alcohol of Formula
301 is oxidized to the aldehyde of Formula 303 using
commonly employed synthetic methodology (for example
see: "Comprehensive Organic Transformation" LaRock,
Richard C , 1989, VCH publishers, Inc. p.604-615,
which is incorporated herein by reference.). [0086] A
mixture of a compound of Formula 303 and amine of
formula HNR8R in a solvent such as dichloromethane
with a reducing agent such as triacetoxyborohidride
with or without an acid such as acetic acid from -40C
to 110C is allowed to stir for between 1 to 36 hr. The
product, a compound of Formula p, is isolated and
purified. [0087] Alternatively, the carboxylic acid of
Formula 304 is coupled to an amine to using commonly
employed synthetic methodology (for example see:
"Comprehensive Organic Transformation" LaRock, Richard
C , 1989, VCH publishers, hie. p.972-976, which is
incorporated herein by reference) to form amide 305.
Amide 305 is reduced to a compound of Formula p using
commonly employed synthetic methodology such as
treating 305 with borane-dimethylsulfide in THF from
-40C to reflux for 1 to 96 hr. [0088] A compound of
Formula It wherein Q is bromo, chloro, nitro, amino,
or a protected amino can be conferred to a compound of
Formula 101 using commonly employed synthetic
methodology. For example, when Q is nitro, it may be
reduced to the corresponding amine using hydrogen with
a Pd/C catalyst.Reaction Scheme 4 400 401 405 [0089]
Referring to Reaction Scheme 4, Step 1, to a solution
of a compound of Formula 400 in NMP is added an excess
(such as about at least 2 equivalents) of sodium
cyanide and an excess (such as at least 1 equivalent,
for example, 1.35 equivalents) of nickel(IT) bromide.
Additional NMP is added, and the solution is gently
warmed to about 200C and stirred for about 4 days. The
product, a compound of Formula 401, is isolated and
optionally purified.[0090] To a ~0C solution of a
compound of Formula 401 in an inert solvent such as
dichloromethane is added an excess (such as two or
more equivalents) of a reducing agent, such as DIBAL-H
(such as a 1M solution of DIBAL-H) dropwise over ~3.5
hours, maintaining an internal reaction temperature <
0C. The product, a mixture of compounds of Formula
402A and 402B, is isolated and optionally purified.
[0091] Referring to Reaction Scheme 4, Step 3, to a
solution of a mixture of compounds of Formula 402A and
402B in an inert solvent such as THF is added an
excess (such as about 1.05 equivalents) of a compound
of formula Ri-H wherein Ri is optionally substituted
amino or optionally substituted heterocycloalkyl and
an excess (such as about 1.5 equivalents) of a
reducing agent such as triacetoxyborohydride
portionwise over ~40 min, maintaining an internal
reaction temperature below about 45C. The product, a
compound of Formula 403, is isolated and optionally
purified. [0092] Referring to Reaction Scheme 4, Step
4, to a solution of a compound of Formula 403 in a
solvent such as acetone is added about an equivalent
of a compound of formula R -NCO dropwise. The reaction
is stirred for about one hour and optionally, is
warmed to reflux. The product, a compound of Formula
405, is isolated and optionally purified. [0093] A
racemic mixture is optionally placed on a
chromatography column and separated into (R)- and (S)-
enantiomers. [0094] A compound of Formula I is
optionally contacted with a pharmaceutically
acceptable acid to form the corresponding acid
addition salt. [0095] A pharmaceutically acceptable
acid addition salt of Formula I is optionally
contacted with a base to form the corresponding free
base of Formula I . [0096] Certain embodiments of the
invention include or employ the compounds of Formula I
having the following combinations and permutations of
substituent groups. These are presented to support
other combinations and permutations of substituent
groups, which for the sake of brevity have not been
specifically described herein, but should be
appreciated as encompassed within the teachings of the
present disclosure. [0097] In certain embodiments, the
invention relates to at least one chemical entity
chosen from compounds of Formula Iand pharmaceutically
acceptable salts, chelates, non-covalent complexes,
prodrugs, and mixtures thereof, wherein W, X, Y, and Z
are independently -C= or -N=, provided that no more
than two of W, X, Y, and Z are -N=; n is one, two, or
three; Ri is optionally substituted amino or
optionally substituted heterocycloalkyl; R2 is
optionally substituted aryl, optionally substituted
aralkyl; optionally substituted cycloalkyl, optionally
substituted heteroaryl, optionally substituted
heteroaralkyl or optionally substituted
heterocycloalkyl, R is hydrogen, halo, cyano,
optionally substituted alkyl, optionally substituted
heterocycloalkyl, or optionally substituted heteroaryl
when W is -C=, and R3 is absent when W is -N=; R is
hydrogen, halo, cyano, optionally substituted alkyl,
optionally substituted heterocycloalkyl, or optionally
substituted heteroaryl when Y is -C=, and R4 is absent
when Y is -N=; and R5 is hydrogen, halo, cyano,
optionally substituted alkyl, optionally substituted
heterocycloalkyl, or optionally substituted heteroaryl
when X is -C=, and R5 is absent when X is -N=; Ri3 is
hydrogen, halo, cyano, hydroxyl, optionally
substituted alkyl, optionally substituted
heterocycloalkyl, or optionally substituted heteroaryl
when Z is- C=, and Ri3 is absent when Z is -N=; and;
R6 and R7 are independently hydrogen, animocarbonyl,
alkoxycarbonyl, optionally substituted alkyl or
optionally substituted alkoxy, or R6 and R7, taken
together with the carbon to which they are attached,
form an optionally substituted 3- to7-membered ring
which optionally incorporates one or two additional
heteroatoms, selected from N, O, and S in the ring.
[0098] In certain embodiments one ofW, X, Y and Z is
-N=. [0099] In certain embodiments, W, X, Y and Z
are-C=. [00100] In certain embodiments, R1 is -NR 8R
wherein R8 is lower alkyl and R9 is optionally
substituted alkyl, optionally substituted
heterocycloalkyl, optionally substituted acyl or
optionally substituted sulfonyl. [00101] In certain
embodiments, R8 is methyl or ethyl. [00102] In certain
embodiments, R9 is -(CO)OR 10 wherein R1 is hydrogen
or lower alkyl (such as methyl or ethyl). In certain
embodiments, R10 is hydrogen, methyl or ethyl. [00103]
In certain embodiments, R9 is -(SO2)-Rp wherein R17 is
lower alkyl or -NRnRi 2 wherein Rn and Ri2 are
independently hydrogen or lower alkyl (such as methyl
or ethyl). [00104] In certain embodiments, R9 is alkyl
optionally substituted with optionally substituted
amino. [00105] In certain embodiments, R is optionally
substituted heterocycloalkyl. [00106] In certain
embodiments, Ri is selected from optionally
substituted piperazinyl; optionally substituted
l,l-dioxo-l l6-[l,2,5]thiadiazolidm-2-yl; optionally
substituted 3-oxotetrahydro- 



pyrrolo[l,2-c]oxazol-6-yl, optionally substituted
2-oxo-imidazolidin-l-yl; optionally substituted
morpholinyl; optionally substituted 1,1-dioxo-l l
-thiomorpholin-4-yl; optionally substituted
pyrrolidin-1-yl; optionally substituted
piperidine-1-yl, optionally substituted azepanyl,
optionally substituted 1, 4-diazepanyl, optionally
substituted 3-oxotetrahydro-
lH-oxazolo[3,4-a]pyrazin-3(5H)-one, optionally
substituted 5,6,7,8-tetrahydro-
[1,2,4]triazolo[4,3-a]pyrazinyl, and optionally
substituted [00107] In certain embodiments, R1 is
substituted piperazinyl; optionally substituted
piperidine-1-yl, optionally substituted
pyrrolidin-1-yl, optionally substituted azepanyl
oroptionally substituted 1, 4-diazepanyl In certain
embodiments, R1 is optionally substituted piperazinyl.
In certain embodiments, R1 is optionally substituted
piperidinyl. [00108] In certain embodiments, R2 is
optionally substituted aryl or optionally substituted
heteroaryl. In certain embodiments, R2 is optionally
substituted phenyl, optionally substituted naphthyl,
optionally substituted pyrrolyl, optionally
substituted thiazolyl, optionally substituted
isooxazolyl, optionally substituted pyrazolyl,
optionally substituted oxazolyl, optionally
substituted 1,3,4-oxadiazolyl, optionally substituted
pyridinyl, optionally substituted pyrazinyl,
optionally substituted pyrimidinyl and optionally
substituted pyridazinyl. [00109] In certain
embodiments, R2 is chosen from pyridin-3-yl,
pyridin-4-yl, pyridin- 1-oxide, phenyl,
pyrimidin-5-yl, and isoxazol-3-yl, wherein each
pyridin-3-yl, pyridin-4-yl, pyridin-1 -oxide, phenyl,
pyrimidin-5-yl, and isoxazol-3-yl is optionally
substituted with lower alkyl, lower alkoxy, halo (such
as fluoro or chloro), cyano or acetyl hi certain
embodiments, R2 is pyridin-3-yl, which is optionally
substituted with lower alkyl; R2 is pyridin-4-yl which
is optionally substituted with lower alkyl; phenyl
which is optionally substituted with halo; optionally
substituted pyrimidin-5-yl; or optionally substituted
isoxazol-3-yl. In certain embodiments, R2 is
pyridin-3-yl; 6-methyl-pyridin-3-yl;
6-cyaiio-pyridm-3-yl; 6-acetylpyridin- 3-yl;
6-trifluoromethyl-pyridin-3-yl; pyridin-4-yl;
2-methyl-pyridin-4-yl; phenyl; 4- fluorophenyl;
4-chlorophenyl; or 5-methyl-isoxazol-3-yl [00110] hi
certain embodiments, n is one. hi certain embodiments,
n is two. hi certain embodiments, n is three [00111]
hi certain embodiments, R6 and R7 are independently
hydrogen, aminocarbonyl, alkoxycarbonyl, optionally
substituted alkyl or optionally substituted alkoxy, or
R6 and R7, taken together with the carbon to which
they are attached, form an optionally substituted 3-
to 7-membered ring which optionally incorporates one
or two additional heteroatoms, selected from N, O, and
S in the ring. [00112] hi certain embodiments, R6 and
R7 are independently hydrogen or methyl, hi certain
embodiments, R6 and R7 are independently hydrogen hi
certain embodiments, R6 and R are independently
hydrogen or methyl. In certain embodiments, n is one
and R6 and R7 are independently hydrogen or methyl hi
certain embodiments, n is one and R6 is methyl and R7
is hydrogen, hi certain embodiments, n is two and each
R6 and R7 is hydrogen hi certain embodiments, n is
three and each R6 and R7 is
hydrogen.-methyl-isoxazol-3-yl.[00113] In certain
embodiments, R3 is hydrogen, cyano, lower alkyl (such
as methyl or ethyl) or halo (such as chloro or
fluoro). In certain embodiments, R3 is hydrogen or
fluoro. [00114] In certain embodiments, R4 is
hydrogen, pyridinyl, halo or optionally substituted
lower alkyl. hi certain embodiments, R4 is hydrogen,
pyridinyl, trifluoromethyl, or fluoro. [00115] In
certain embodiments, R5 is hydrogen, pyridinyl, halo
or optionally substituted lower alky hi certain
embodiments, R is hydrogen, chloro, fluoro, methyl, or
trifluoromethyl. [00116] hi certain embodiments, R13
is hydrogen, lower alkyl (such as methyl or ethyl),
hydroxyl, or halo hydrogen, halogen, hydroxyl, or
lower alkyl hi certain embodiments, R 13 is hydrogen
or fluoro. [00117] hi certain embodiments, R3, R4, R5,
and Ri3 are hydrogen. In certain embodiments, one
OfR3, R4, R , and Ri3 is not hydrogen. [00118] hi
certain embodiments, one OfR3, R4, R , and R13 is
halo, optionally substituted lower alkyl, or cyano and
the others are hydrogen hi certain embodiments one of
R3, R4, R5, and Ri3 is halo, methyl or cyano and the
others are hydrogen hi certain embodiments two of R3,
R4, R , and Ri3 are halo or cyano and the others are
hydrogen. [00119] hi certain embodiments, one of R3,
R4, R5, and Ri3 is fluoro and the others are hydrogen
hi certain embodiments, one of R3, R4, R5, and Ri3 is
cyano and the others are hydrogen hi certain
embodiments, two of R3, R4, R , and Ri3 are not
hydrogen hi certain embodiments, two of R3, R4, R5,
and Ri3 are halo and the others are hydrogen hi
certain embodiments, two OfR3, R4, R5, and Ri3 are
fluoro and the others are hydrogen. [00120] hi certain
embodiments, the chemical entity of Formula I is
chosen from a chemical entity of Formula Ib Formula Ib
[00121] wherein R2, R3, R4, R5, Re, R7, Rs, Rs>, R13,
and n are as described for compounds of Formula
1.[00122] In certain embodiments, the chemical entity
of Formula I is chosen from a chemical entity of
Formula Ic Formula Ic wherein R2, R3, R4, R5, R6, R7,
R13, and n are as described for compounds of Formula 1
and wherein T1 is -CHR 14-, -NRi 5CHR 14-, -CHRi
4NR15-, or -CHR 14CHRi 4-; and [00123] each Ri4 and
R15 is independently selected from hydrogen,
optionally substituted alkyl, optionally substituted
acyl, carboxy, optionally substituted lower
alkoxycarbonyl, optionally substituted aminocarbonyl,
optionally substituted alkoxy, . optionally
substituted cycloalkoxy, optionally substituted
sulfonyl, optionally substituted amino, optionally
substituted cycloalkyl, and optionally substituted
heterocycloalkyl. [00124] In certain embodiments, T1
is -NR 15CHRi 4-, i.e., R1 is a piperazinyl ring
substituted with R14 and Ri5. hi certain embodiments,
Ti is -CHRi 4CHRi 4-. [00125] hi certain embodiments,
Ri4 and Ri5 are independently selected from hydrogen,
methyl, carboxy, methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl, isopropoxycarbonyl, r
-butoxycarbonyl, benzyloxy carbonyl,
N,N-dimethylcarbarnoyl, acetyl, propionyl, isobutyryl,
propoxy, methoxy, cyclohexylmethyloxy, methylsulfonyl,
ethylsulfonyl, n-propylsulfonyl, isopropylsulfonyl,
azetidin-1-ylsulfonyl, dimethylamino sulfonyl,
methanesulfonamido, N-methyl-methanesulfonamido,
ethanesulfonamido, N-methyl-ethanesulfonamido,
N-methoxycarbonyl-N-methylamino,
N-ethoxycarbonyl-Nmethylamino,
N-isopropoxycarbonyl-N-methylamino, N- r
-butoxycarbonyl-Nmethylamino, acetamido,
N-methylacetamido, N-methylpropionamido,
Nmethylisobutyramido, amino, methylamino,
dimethylamino, N-methyl-(dimethylamino sulfonyl)amino,
andpiperidin-1-yl. [00126] hi certain embodiments, Ri4
is chosen from hydrogen, methyl, and
methoxymethyl.[00127] In certain embodiments, R15 is
chosen from optionally substituted acyl, optionally
substituted lower alkoxycarbonyl, and optionally
substituted sulfonyl. Ih certain embodiments, R15 is
chosen from lower alkoxycarbonyl, lower alkylsulfonyl,
and optionally substituted aminosulfonyl. [00128] In
certain embodiments the chemical entity of Formula I
is a chemical entity of Formula Id: Formula Id wherein
T1, R3, R4, R5, R6, R7, Ro, and n are as described for
compounds of Formula I c and wherein T2 is -C= or -N=;
and Ri6 is selected from hydrogen, halo, cyano,
optionally substituted acyl, optionally substituted
alkyl, and optionally substituted alkoxy. [00129] In
certain embodiments, T2 is -C=. [00130] In certain
embodiments, T2 is -N=. [00131] In certain
embodiments, Ri6 is selected from hydrogen, methyl,
fluoro, cyano, methoxy, and acetyl. In certain
embodiments, Ri6 is hydrogen or methyl. [00132] In
certain embodiments, W, X, Y and Z are-C=; n is one,
two, or three; Ri is -NR 8R9 wherein R8 is lower alkyl
and R is optionally substituted acyl or optionally
substituted sulfonyl; R2 is pyridin-3-yl which is
optionally substituted with lower alkyl; phenyl which
is optionally substituted with halo (such as fluoro);
optionally substituted pyrimidin-5-yl; or optionally
substituted isoxazol-3-yl; R3 is hydrogen or fluoro;
R4 is hydrogen, pyridinyl or fluoro; R5 is hydrogen or
fluoro; R6 and R7 are independently hydrogen or
methyl; and Ri3is hydrogen or fluoro. [00133] In
certain embodiments,W, X, Y and Z are-C=; n is one,
two, or three; R1 is -NR R wherein R8 is lower alkyl
and R9 is optionally substituted acyl or optionally
substituted sulfonyl; R2 is pyridin-3-yl which is
optionally substituted with lower alkyl; phenyl which
is optionally substituted with halo (such as fluoro);
optionally substituted pyrimidin-5-yl; or optionally
substituted isoxazol-3-yl; R3 is hydrogen or fluoro;
R4 is hydrogen, pyridinyl or fluoro; R5 is hydrogen or
fluoro; R6 and R7 are independently hydrogen or
methyl; and R13 is hydrogen or fluoro wherein one ofR
3, R4, and R5 is not hydrogen [00134] hi certain
embodiments, W, X, Y and Z are-C=; n is one, two, or
three; R1 is an optionally substituted 5- to
7-membered nitrogen containing heterocycle which
optionally includes an additional oxygen, nitrogen or
sulfur in the heterocyclic ring; R2 is pyridin-3-yl
which is optionally substituted with lower alkyl;
phenyl which is optionally substituted with halo (such
as fluoro); optionally substituted pyrimidin-5-yl; or
optionally substituted isoxazol-3-yl. R3 is hydrogen
or fluoro; R4 is hydrogen, pyridinyl or fluoro; R is
hydrogen or fluoro; R6 and R7 are independently
hydrogen or methyl; and R13 is hydrogen or fluoro.
[00135] In certain embodiments, W, X, Y and Z are-C=;
n is one, two, or three; Ri is an optionally
substituted 5- to 7-membered nitrogen containing
heterocycle which optionally includes an additional
oxygen, nitrogen or sulfur in theheterocyclic ring; R
is pyridin-3-yl which is optionally substituted with
lower alkyl; phenyl which is optionally substituted
with halo (such as fluoro); optionally substituted
pyrimidin-5-yl; or optionally substituted
isoxazol-3-yl. R3 is hydrogen or fluoro; R4 is
hydrogen, pyridinyl or fluoro; R is hydrogen or
fluoro; R6 and R7 are independently hydrogen or
methyl; and R13 is hydrogen or fluoro, wherein one ofR
3, R4, and R is not hydrogen. [00136] In certain
embodiments, the compound of Formula I is: methyl
4-[(2-fluoro-3- {[(6-methyl(3-
pyridyl))amiiio]carbonylamino}phenyl)methyl]piperazine
carboxylate;
N-({3-fluoro-5-[(3-pyridylamino)carbonylamino]phenyl}m
ethyl)methoxy-Nmethylcarboxamide;
N-[(3-fluoro-5-{[(6-methyl(3-pyridyl))ammo]carbonylami
no}phenyl)methyl]methoxy-Nmethylcarboxamide;
N-[3-({[(dimethylamino)sulfonyl]methylamino}methyl)-5-
fluorophenyl](3- pyridylamino)carboxamide;
N-[3-({[(dimethylamino)sulfonyl]methylamino}methyl)-5-
fluorophenyl][(6-methyl(3- pyridyl))amino]carboxamide;
N-(3-{[(ethylsulfonyl)methylamino]methyl}-5-fluorophen
yl)[(6-methyl(3- pyridyl))amino]carboxamide; methyl
4-({3-fluoro-5-[(3-
pyridylamino)carbonylamino]phenyl}methyl)piperazinecar
boxylate;
N-(3-{[4-(ethylsulfonyl)piperazinyl]methyl}-5-fluoroph
enyl)(3-pyridylamino)carboxamide; methyl
4-[(3-fluoro-5- {[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]piperazinec
arboxylate;
N-(3-{[4-(ethylsulfonyl)piperazinyl]methyl}
-5-fluorophenyl)[(6-methyl(3-
pyridyl))amino]carboxamide;
N-[3-({4-[(dimethylamino)sulfonyl]piperazinyl}methyl)-
5-fluorophenyl][(6-methyl(3-
pyridyl))amino]carboxamide;
N-[3-({4-[(dimethylamino)sulfonyl]piperazinyl}methyl)-
5-fluorophenyl](3-pyridylamino)carboxamide;
N-[3-({4-[(dimethylamino)sulfonyl]piperazinyl}methyl)-
5-fluoroplienyl][(4- fluoiOphenyl)amino]carboxamide;
methyl 4-[(3-fluoro-5-{[(4-
fluorophenyl)amino]carbonylamino}phenyl)methyl]piperaz
mecarboxylate;
N-(3-{[4-(ethylsulfonyl)piperazinyl]methyl}-5-fluoroph
enyl)[(4- fluorophenyl)amino]carboxamide; methyl
4-({4-fluoro-3-[(3-
pyridylamino)carbonylamino]phenyl}methyl)piperazinecar
boxylate;
N-[5-({4-[(dimethylaniino)sulfonyl]piperazinyl}methyl)
-2-luoiOphenyl](3- pyridylaniino)carboxamide; N-(5-
{[4-(ethylsulfonyl)piperazinyl]methyl}-2-fluorophenyl)
[(6-methyl(3- pyridyl))amino]carboxamide;
N-(5-{[4-(ethylsulfonyl)piperazinyl]methyl}-2-fluoroph
enyl)(3-pyridylamino)carboxamide;
N-[5-({4-[(dimethylamino)sulfonyl]piperazinyl}methyl)-
2-fluorophenyl][(6-methyl(3-
pyridyl))amino]carboxamide; methyl 4-[(4-fluoro-3-
{[(6-methyl(3-
pyridyl))ammo]carbonylamino}phenyl)methyl]piperazineca
rboxylate;
N-{3-[(4-acetylpiperazinyl)methyl]-5-fluorophenyl}[(6-
methyl(3- pyridyl))amino]carboxamide;
N-(5-fluoro-3-{[4-(methylsulfonyl)piperazinyl]methyl}p
henyl)[(6-methyl(3- pyridyl))amino]carboxamide;
N-[5-fluoro-3-({4-[(methylethyl)sulfonyl]piperazinyl}m
ethyl)phenyl][(6-methyl(3- pyridyl))amino]carboxamide;
N-(5-fluoro-3-{[4-(2-methoxyacetyl)piperazinyl]methyl}
phenyl)[(6-methyl(3- pyridyl))amino]carboxamide;
N-(5-fluoro-3-{[4-(propylsulfonyl)piperazinyl]methyl}p
henyl)[(6-methyl(3- pyridyl))amino]carboxamide;
N-[3-({4-[(lE)-l-(dimethylamino)-2-cyano-2-azavinyl]pi
perazinyl}methyl)-5-
fluorophenyl][(6-methyl(3-pyridyl))amino]carboxamide;
N-{5-fluoro-3-[(5-methyl-l,l-dioxo(l,2,5-thiadiazolidi
n-2-yl))methyl]phenyl}(3- pyridylamino)carboxamide;
N-{5-fluoro-3-[(5-methyl- 1,1-dioxo(l
,2,5-thiadiazolidin-2-yl))methyl]phenyl}
[(6-methyl(3-pyridyl))amino]carboxamide;
^{S-fluoro-S-tCS-methyl-l^-dioxoCl^^-thiadiazolidin^-y
^methy phenyl fluorophenyl)amino]carboxamide; methyl
4-[(2-fluoro-5-{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]piperazmeca
rboxylate;
N-(3-{[4-(ethylsulfonyl)piperazinyl]methyl}-4-fluoroph
enyl)[(6-nietliyl(3- pyridyl))amino]carboxamide;
]Sf-[3-({4-[(dimethylammo)sulfonyl]piperazinyl}methyl)
-4-fluorophenyl][(6-methyl(3-
pyridyl))amino]carboxamide; methyl 4-({2-fluoro-5-[(3-
pyridylamino)carbonylamino]phenyl}methyl)piperaziiieca
rboxylate;
N-(3-{[4-(ethylsulfonyl)piperazinyl]methyl}-4-fluoroph
enyl)(3-pyridylamino)carboxamide;
]S[-[3-({4-[(dimethylamino)sulfonyl]piperazinyl}methyl
)-4-fluorophenyl](3- pyridylamino)carboxamide; methyl
4-({3-[(3-pyridylamino)carbonylamino]rhenyl}methyl)pip
erazinecarboxylate;
N-(3-{[4-(ethylsulfonyl)piperazinyl]methyl}phenyl)(3-p
yridylamino)carboxamide;
N-(3-{[4-(ethylsulfonyl)piperazinyl]methyl}phenyl)[(6-
methyl(3- pyridyl))amino]carboxamide; methyl
4-[(3-{[(6-methyl-3-
pyridyl)amino]carbonylamino}phenyl)methyl]piperazmecar
boxylate;
N-[3-({4-[(dimethylamino)sulfonyl]piperazinyl}methyl)p
henyl](3- pyridylamino)carboxamide;
N-[3-({4-[(dimethylamino)sulfonyl]piperazinyl}methyl)p
henyl][(6-methyl(3- pyridyl))amino]carboxamide;
N-{5-fluoro-3-[(3-methyl-2-oxoimidazolidinyl)methyl]ph
enyl}(3-pyri dylamino)carboxamide;
N-{5-fluoro-3-[(3-methyl-2-oxoimidazolidinyl)methyl]ph
enyl}[(6-methyl(3- pyridyl))amino]carboxamide;
N-{5-fluoro-3-[(4-methyl-3-oxopiperazinyl)methyl]pheny
l}(3-pyridylamino)carboxamide;
N-[3-fluoro-5-(piperidylmethyl)phenyl][(6-methyl(3-pyr
idyl))amino]carboxamide;
N-[3-fluoro-5-(piperidylmethyl)phenyl](3-pyridylamino)
carboxamide;
N-[3-({(3S)-4-[(dimethylamino)sulfonyl]-3-(methoxymeth
yl)piperazinyl}methyl)-5-
fluorophenyl](3-pyridylamino)carboxamide;
N-(3-{[(3S)-4-(ethylsulfonyl)-3-(methoxymethyl)piperaz
inyl]methyl}-5-fluorophenyl)(3-pyridylamino)carboxamid
e; methyl
(2S)-4-({5-fluoro-3-[(3-pyridylainino)carbonylainino]p
henyl}methyl)-2- (methoxymethyl)piperazinecarboxylate;
N-[3-({(3S)-4-[(dimethylamino)sulfonyl]-3-(metlioxymet
liyl)piperazinyl}metliyl)-5-
fluorophenyl][(6-metliyl(3-pyridyl))amino]carboxamide;
N-(3-{[(3S)-4-(etliylsulfonyl)-3-(methoxymethyl)pipera
zinyl]methyl}-5-fluorophenyl)[(6-
methyl(3-pyridyl))amino]carboxamide; methyl
(2S)-4-[(5-fluoro-3-{[(6-methyl(3-pyridyl))ammo]carbon
ylamino}phenyl)methyl]-2-
(methoxymethyl)piperazinecarboxylate;
N-[5-fluoro-3-(morpholin-4-yhnethyl)phenyl][(6-methyl(
3-pyridyl))amino]carboxamide;
N-[5-fluoro-3-(morpholin-4-ylmethyl)phenyl](3-pyridyla
mino)carboxamide; N- {3-[(l ,1-dioxo(l
,4-thiazaperhydroin-4-yl))methyl]-5-fluorophenyl}
[(6-methyl(3- pyridyl))amino]carboxamide; N- {3-[(l
,1-dioxo(l
,4-thiazaperhydroin-4-yl))methyl]-5-fluorophenyl}(3-
pyridylamino)carboxamide;
N-{5-fluoro-3-[(4-methylpiperazinyl)methyl]phenyl}[(6-
methyl(3- pyridyl))amino]carboxamide;
N-{5-fluoro-3-[(4-methylpiperazinyl)methyl]phenyl}(3-p
yridylamino)carboxamide;
N-{3-[((3S)-3-{[(dimethylamino)sulfonyl]methylamino}py
rrolidinyl)methyl]-5-
fluorophenyl}(3-pyridylamino)carboxamide;
N-[3-({(3S)-3-[(ethylsulfonyl)methylamino]pyrrolidinyl
}methyl)-5-fluorophenyl](3- 



pyridylamino)carboxamide;
N-[(3S)-l-({3-fluoro-5-[(3-pyridylamino)carbonylamiiio
]phenyl}methyl)pyrrolidin-3-
yl]methoxy-N-methylcarboxamide;
N-{3-[((3S)-3-{[(dimethylamino)sulfonyl]methylamino}py
rrolidinyl)methyl]-5-
fluorophenyl}[(6-methyl(3-pyridyl))amino]carboxamide;
N-[3-({(3S)-3-[(ethylsulfonyl)methylamino]pyrrolidinyl
}methyl)-5-fluorophenyl][(6-
methyl(3-pyridyl))amino]carboxamide;
N-{(3S)-l-[(3-fluoro-5-{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]pyrrolidin-
3-yl}methoxy-Nmethylcarboxamide;
N-(5-fluoro-3-{[4-(methylsulfonyl)piperidyl]methyl}phe
nyl)[(6-methyl(3- pyridyl))amino]carboxamide;
N-(5-fluoro-3-{[4-(methylsulfonyl)piperidyl]methyl}phe
nyl)(3-pyridylamino)carboxamide;
N-(3-{[4-(ethylsulfonyl)piperazinyl]methyl}-5-fluoroph
enyl)(pyrimidm-5- ylamino)carboxamide;
N-[3-({4-[(dimethylaniino)sulfonyl]piperazinyl}methyl)
-5-fluoroph.enyl](pyrimidin-5- ylamino)carboxamide;
methyl l-[(3-fluoro-5-{[(6-methyl(3-
pyridyl))amino]carbonylammo}phenyl)metliyl]piperidine-
4-carboxylate; methyl 1-(
{3-fluoro-5-[(3-pyridylammo)carbonylamino]phenyl}methy
l)piperidine-4- carboxylate; methyl 4-[(3-fluoro-5-
{[(5-methylisoxazol-3-
yl)amino]carbonylamino}phenyl)methyl]piperazinecarboxy
late;
N-[3-({4-[(dimethylamino)sulfonyl]piperazinyl}methyl)-
5-fluorophenyl][(5-methylisoxazol-
3-yl)amino]carboxamide;
N-(3-{[4-(ethylsulfonyl)piperazinyl]methyl}-5-fluoroph
enyl)[(5-methylisoxazol-3- yl)amino]carboxamide;
({5-[((3R)-3-{[(dimethylamino)sulfonyl]methylamino}pip
eridyl)methyl]-3-
fluorophenyl}amino)-N-(3-pyridyl)carboxamide;
{[5-({(3R)-3-[(ethylsulfonyl)methylamino]piperidyl}met
hyl)-3-fluorophenyl]amino}-N-(3- pyridyl)carboxamide;
N-[(3R)-l-({5-fluoro-3-[(N-(3-pyridyl)carbamoyl)amino]
phenyl}methyl)(3-
piperidyl)]methoxy-N-methylcarboxamide;
({5-[((3R)-3-{[(dimethylamino)sulfonyl]methylamino}pip
eridyl)methyl]-3-
fluorophenyl}amino)-N-(6-methyl(3-pyridyl))carboxamide
;
{[5-({(3R)-3-[(ethylsulfonyl)methylamino]piperidyl}met
hyl)-3-fluorophenyl]amino}-N-(6-
methyl(3-pyridyl))carboxamide;
N-{(3R)-l-[(5-fluoro-3-{[N-(6-methyl(3-pyridyl))carbam
oyl]amino}phenyl)methyl](3-
piperidyl)}methoxy-N-methylcarboxamide; methyl 4-(
{3-fluoro-5-[(isoxazol-3-
ylamino)carbonylamino]phenyl}methyl)piperazinecarboxyl
ate;
N-(3-{[4-(ethylsulfonyl)piperazinyl]methyl}-5-fluoroph
enyl)(isoxazol-3- ylamino)carboxamide;
N-[3-({4-[(dimethylamino)sulfonyl]piperazinyl}methyl)-
5-fluorophenyl](isoxazol-3- ylamino)carboxamide;
N-[5-fluoro-3-({4-[methyl(methylsulfonyl)amino]piperid
yl}metliyl)phenyl][(6- methyl(3
-pyridyl))amino]carboxamide;
N-[3-({4-[(ethylsulfonyl)methylammo]piperidyl}metliyl)
-5-fluorophenyl][(6-methyl(3-
pyridyl))amino]carboxamide; N- {3-[(4-
{[(dimethylamino)sulfonyl]methylamino}piperidyl)methyl
]-5-fluoroplienyl} [(6-
methyl(3-pyridyl))amino]carboxamide; N-
{1-[(3-fluoro-5-{[(6-methyl(3-pyridyl))amino]carbonyla
mino}phenyl)methyl] (4- piperidyl)
}methoxy-N-methylcarboxamide;
N-{l-[(3-fluoro-5-{[(6-methyl(3-pyridyl))amino]carbony
lamino}phenyl)metliyl](4- piperidyl)}
-N-methylacetamide; methyl
4-[(3-fluoro-5-{[(2-methylpyrimidin-5-
yl)amino]carbonylamino}phenyl)metliyl]piperazmecarboxy
late;
N-[5-fluoro-3-({4-[methyl(methylsulfonyl)amino]piperid
yl}niethyl)phenyl](3- pyridylamino)carboxamide;
N-[3-({4-[(ethylsulfonyl)methylamino]piperidyl}methyl)
-5-fluorophenyl](3- pyridylamino)carboxamide;
N-{3-[(4-{[(dimethylamino)sulfonyl]methylamino}piperid
yl)metb.yl]-5-fluorophenyl}(3-
pyridylamino)carboxamide;
N-[l-({3-fluoro-5-[(3-pyridylamiiio)carbonylamino]phen
yl}metliyl)(4-piperidyl)]metlioxy-Nmethylcarboxamide;
N-[l-({3-fluoro-5-[(3-pyridylammo)carbonylammo]phenyl}
metliyl)(4-piperidyl)]-Nmethylacetamide;
N-[5-fluoro-3-({4-[nietliyl(methylsulfonyl)amino]piper
idyl}methyl)phenyl][(4-
fluorophenyl)amino]carboxamide;
N-[3-({4-[(ethylsulfonyl)methylamino]piperidyl}metliyl
)-5-fluorophenyl][(4- fluorophenyl)amino]carboxamide;
N- {3-[(4-
{[(dimethylamino)sulfonyl]methylaiiimo}piperidyl)methy
l]-5-fluorophenyl} [(4-
fluorophenyl)amino]carboxamide;
N-{l-[(3-fluoro-5-{[(4-fluoiOphenyl)amino]carbonylamin
o}phenyl)metliyl](4-
piperidyl)}methoxy-N-methylcarboxamide;
N-{l-[(3-fluoro-5-{[(4-fluorophenyl)amino]carbonylamin
o}pb.enyl)methyl](4-piperidyl)}-Nmethylacetamide;
(tert-butoxy)-N- {1-[(3-fluoro-5-
{[(6-methyl(3-pyridyl))amino]carbonylapiino}phenyl)met
hyl](4-piperidyl)}-N-methylcarboxainide;
(tert-butoxy)-N-[l-({3-fluoro-5-[(3-pyridylamino)carbo
nylammo]plienyl}methyl)(4- piperidyl)]
-N-methylcarboxamide;
(tert-butoxy)-N-{l-[(3-fluoro-5-{[(4-fluorophenyl)ammo
]carbonylamino}phenyl)methyl](4- piperidyl)}
-N-methylcarboxamide;
N-(5-fluoro-3-{[4-(methylamino)pi
reridyl]methyl}phenyl)[(6-methyl(3-
pyridyl))amino]carboxamide;
N-(5-fluoro-3-{[4-(methylamino)pi
reridyl]methyl}phenyl)(3-pyridylamino)carboxamide;
methyl 4-({4-fluoro-3-[(l,3-oxazol-2-
ylamino)carbonylamino]phenyl}methyl)piperazinecarboxyl
ate; methyl 4-[(4-fluoro-3- {[(5-methylisoxazol-3-
yl)amino]carbonylamino}phenyl)methyl]piperazinecarboxy
late; methyl 4-[(4-fluoro-3- {[(2-methylpyrimidin-5-
yl)amino]carbonylamino}phenyl)methyl]piperazinecarboxy
late; methyl 4-[(4-fluoro-3- {[(l-methylpyrazol-3-
yl)amino]carbonylamino}phenyl)methyl]piperazinecarboxy
late;
1-[(3-fluoro-5-{[(6-methyl(3-pyridyl))amino]carbonylam
ino}phenyl)methyl]piperidine-4- carboxylic acid;
l-({3-fluoro-5-[(3-pyridylamino)carbonylamino]phenyl}m
ethyl)piperidine-4-carboxylic acid;
N-[2-fluoro-5-(morpholin-4-ylmethyl)phenyl][(6-methyl(
3-pyridyl))amino]carboxamide; methyl
4-({4-fluoro-3-[(pyrimidin-5-
ylamino)carbonylamino]phenyl}methyl)piperazinecarboxyl
ate;
N-{(3R)-l-[(4-fluoro-3-{[N-(6-methyl(3-pyridyl))carbam
oyl]amino}phenyl)methyl](3-
piperidyl)}methoxy-N-methylcarboxamide;
N-{(3R)-l-[(4-fluoro-3-{[N-(6-methyl(3-pyridyl))carbam
oyl]amino}phenyl)methyl](3-
piperidyl)}ethoxy-N-methylcarboxamide;
N-{(3R)-l-[(4-fluoro-3-{[N-(6-methyl(3-pyridyl))carbam
oyl]amino}phenyl)methyl](3- piperidyl)}
-N-methyl(methylethoxy)carboxamide;
N-{(3R)-l-[(4-fluoro-3-{[N-(6-methyl(3-
ryridyl))carbamoyl]amino}phenyl)methyl](3- piperidyl)}
-N-methylacetamide;
N-{(3R)-l-[(4-fluoro-3-{[N-(6-methyl(3-pyridyl))carbam
oyl]amino}phenyl)methyl](3- piperidyl)
}-N-methylpropanamide;
N-{(3R)-l-[(4-fluoro-3-{[N-(6-methyl(3-pyridyl))carbam
oyl]amino}phenyl)methyl](3-piperidyl)
}-2-methyl-N-methylpropanamide; methyl 4-[(4-fmoro-3-
{[(5-methyl(l,3,4-oxadiazol-2-
yl))amino]carbonylamino}phenyl)methyl]piperazinecarbox
ylate; methyl 4-[(4-fluoro-3-{[(4-methyl(l,3~oxazol-2-
yl))amino]carbonylamino}phenyl)methyl]piperazinecarbox
ylate; methyl 4-[(4-chloro-3- {[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]piperazinec
arboxylate; ethyl 4-[(4-fluoro-3- {[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]piperazinec
arboxylate; methylethyl 4-[(4-fluoro-3- {[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]piperazinec
arboxylate;
N-{5-[(4-acetylpiperazinyl)methyl]-2-fluoiOphenyl}[(6-
methyl(3- pyridyl))amino] carboxamide;
N-{2-fluoro-5-[(4-propanoylpiperazinyl)methyl]phenyl}[
(6-methyl(3- pyridyl))amino] carboxamide;
N-(2-fluoro-5-{[4-(2-methylpropanoyl)piperazinyl]methy
l}phenyl)[(6-methyl(3- pyridyl))amino] carboxamide;
N-[5-({(3R)-3-[(tert-butoxy)-N-methylcarbonylamino]pyr
rolidinyl}methyl)-2-
fluorophenyl][(6-methyl(3-pyridyl))amino]carboxamide;
N-(5-{[(3R)-3-(methylamino)
ryrrolidinyl]methyl}-2-fluororhenyl)[(6-methyl(3-
pyridyl))amino]carboxamide;
N-(5-{[(3R)-3-(methoxy-N-methylcarbonylamino)pyrrolidi
nyl]methyl}-2-fluorophenyl)[(6-
methyl(3-pyridyl))amino]carboxamide;
N-(5-{[(3R)-3-(ethoxy-N-methylcarbonylamino)pyrrolidin
yl3methyl}-2-fluorophenyl)[(6-
methyl(3-pyridyl))amino]carboxamide;
N-[5-({(3R)-3-[N-methyl(methylethoxy)carbonylamino]pyr
rolidinyl}methyl)-2-
fluorophenyl][(6-methyl(3-pyridyl))amino]carboxamide;
N-{(3R)-l-[(4-fluoro-3-{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]pyrrolidin-
3-yl}-N-methylacetamide;
N-(5-{[4-(N,N-dimethylcarbamoyl)piperidyl]methyl}-3-fl
uorophenyl)[(6-methyl(3- pyridyl))amino]carboxamide;
N-(3-fluoro-5-{[4-(N-methylcarbamoyl)piperidyl]methyl}
phenyl)[(6-methyl(3- pyridyl))amino]carboxamide;
N-{(3S)-l-[(4-fluoro-3-{[(6-methyl(3-pyridyl))amino]ca
rbonylamino}phenyl)methyl](3-
piperidyl)}(tert-butoxy)-N-methylcarboxamide; N-
{2-fluoro-5-[(5-propanoyl-2,5-diazabicyclo[2.2.
1]hept-2-yl)methyl]phenyl} [(6-methyl(3-
pyridyl))amino]carboxamide; methyl 4-[(4-methyl-3-
{[(6-methyl(3-
pyridyl))amino]carbonylammo}phenyl)methyl]piperazmecar
boxylate; tert-butyl
(2S)-4-[(4-fluoro-3-{[(6-methyl(3-pyridyl))amino]carbo
nylaiiimo}phenyl)methyl]-
2-(methoxymethyl)piperazinecarboxylate; methyl
(2S)-4-[(4-fluoro-3-{[(6-methyl(3-pyridyl))amino]carbo
nylamino}phenyl)methyl]-2-
(methoxymethyl)piperazinecarboxylate; ethyl
(2S)-4-[(4-fluoro-3-{[(6-methyl(3-pyridyl))amino]carbo
nylamino}phenyl)methyl]-2-
(methoxymethyl)piperazinecarboxylate; methylethyl
(2S)-4-[(4-fluoro-3- {[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]-2-
(methoxymethyl)piperazinecarboxylate;
N-(5-{[(3S)-4-acetyl-3-(methoxymethyl)piperazinyl]meth
yl}-2-fluorophenyl)[(6-methyl(3-
pyridyl))amino]carboxamide; N-(5-{[(3S)-3-(methoxy
-nethyl)-4-propanoylpiperazinyl]methyl}-2-fluorophenyl
)[(6- methyl(3-pyridyl))amino]carboxamide;
N-(5-{[(3S)-3-(methoxymethyl)-4-(2-methylpropanoyl)pip
erazinyl]methyl}-2-
fluorophenyl)[(6-methyl(3-pyridyl))amino]carboxamide;
N-(5-{[(3S)-3-(methoxy-N-methylcarbonylamino)pyrrolidi
nyl]methyl}-2-fluorophenyl)[(6-
methyl(3-pyridyl))amino]carboxamide;
N-(5-{[(3S)-3-(ethoxy-N-methylcarbonylamino)pyrrolidin
yl]methyl}-2-fluorophenyl)[(6-
methyl(3-pyridyl))amino]carboxamide;
N-[5-({(3S)-3-[N-methyl(methylethoxy)carbonylamino]pyr
rolidinyl}methyl)-2-
fluorophenyl][(6-methyl(3-pyridyl))amino]carboxamide;
N-{(3S)-l-[(4-fluoro-3-{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]pyrrolidin-
3-yl}-N-methylacetamide;
N-{(3S)-l-[(4-fluoro-3-{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]pyrrolidin-
3-yl}-Nmethylpropanamide;
N-{(3S)-l-[(4-fluoro-3-{[(6-methyl(3-pyridyl))amino]ca
rbonylammo}phenyl)methyl]pyrrolidm-3-yl}-2-methyl-Nmet
hylpropanatnide;
N-(2-fluoro-5-{[4-(methoxy-N-metliylcarbonylar
aino)piperidyl]met]iyl}phenyl)[(6-metliyl(3-
pyridyl))amino]carboxamide;
N-(5-{[4-(ethoxy-N-niethylcarbonylamino)piperidyl]meth
yl}-2-fluorophenyl)[(6-niethyl(3- pyridyl))aniino]
carboxainide;
N-[2-fluoro-5-({4-[N-methyl(methyletlioxy)carbonylamin
o]piperidyl}metliyl)phenyl][(6-
methyl(3-pyridyl))ammo]carboxamide; N-
{1-[(4-fluoro-3-
{[(6-methyl(3-pyridyl))amino]carbonylamino}phenyl)meth
yl](4- piperidyl)} -N-methylacetamide;
N-{l-[(4-fluoro-3-{[(6-methyl(3-pyridyl))amino]carbony
lammo}phenyl)metliyl](4- piperidyl)}
-N-methylpropanamide; N- {1-[(4-fluoro-3-
{[(6-methyl(3-pyridyl))amino]carbonylamino}phenyl)metl
iyl](4- piperidyl)}-2-methyl-N-methylpropanamide; N-
{(3R)-1-[(4-fluoro-3- {[(6-methyl(3- pyridyl))amino]
carbonylamino}phenyl)methyl]pyrrolidin-3
-yl}-Nmethylpropanamide;
N-{(3R)-l-[(4-fluoiO-3-{[(6-methyl(3- pyridyl))amino]
carbonylamino}phenyl)methyl]pyrrolidin-3
-yl}-2-metliyl-Nmethylpropanamide;
N-{5-[((3S,5R)-3,5-dimethylmorpholin-4-yl)methyl]-2-fl
uorophenyl}[(6-methyl(3- pyridyl))amino]carboxamide;
N-{5-[((lS,4S)-5-oxa-2-azabicyclo[2.2.1]hept-2-yl)meth
yl]-2-fluorophenyl}[(6-methyl(3-
pyridyl))amino]carboxamide; N- {(3
S)-1-[(4-fluoro-3-{[(6-methyl(3-pyridyl))amino]carbony
lamino}phenyl)methyl] (3-
piperidyl)}methoxy-N-methylcarboxamide;
N-{(3S)-l-[(4-fluoro-3-{[(6-methyl(3-pyridyl))amino]ca
rbonylamino}phenyl)methyl](3- piperidyl)
}ethoxy-N-methylcarboxamide; N- {(3 S)-1-[(4-fluoro-3
-{[(6-methyl(3-pyridyl))amino]carbonylamino}phenyl)met
hyl](3- piperidyl)}-N-methyl(methylethoxy)carboxamide;
tert-butyl 4-[(4-fluoro-3- {[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]piperazinec
arboxylate;
N-{(3S)-l-[(4-fluoro-3-{[(6-methyl(3-pyridyl))amino]ca
rbonylamino}phenyl)metliyl](3-piperidyl)
}-N-methylacetamide;
N-[2-fluoro-5-(piperazinylmethyl)phenyl][(6-methyl(3-p
yridyl))amino]carboxamide; methyl (2R)-4-
[(4-fluoro-3-
{[(6-methyl(3-pyridyl))amino]carbonylamino}phenyl)meth
yl] -2- (methoxymethyl)piperazinecarboxylate; N-(5-
{[(3R)-4-acetyl-3-(methoxymethyl)piperazinyl]methyl}-2
-fluorophenyl) [(6-methyl(3-
pyridyl))amino]carboxamide; ethyl
(2R)-4-[(4-fluoro-3-{[(6-methyl(3-pyridyl))amino]carbo
nylamino}plienyl)methyl]-2-
(methoxymethyl)piperazinecarboxylate; methylethyl
(2R)-4-[(4-fluoro-3- {[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]-2-
(methoxymethyl)piperazinecarboxylate;
N-(5-{[(3R)-3-(methoxymethyl)-4-(methylsulfonyl)pipera
zinyl]methyl}-2-fluorophenyl)[(6-
methyl(3-pyridyl))amino]carboxamide;
N-(5-{[(3S)-3-(methylamino)piperidyl]methyl}-2-fluorop
henyl)[(6-methyl(3- pyridyl))amino] carboxamide;
N-{(3S)-l-[(4-fluoro-3-{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl](3-piperidy
l)}-N-methylpropanamide;
N-{(3S)-l-[(4-fluoro-3-{[(6-methyl(3-pyridyl))amino]ca
rbonylamino}phenyl)methyl](3-
piperidyl)}-2-methyl-N-methylpropanamide; tert-butyl
4-[(4-fluoro-3-{[(6-methyl(3-pyridyl))amino]carbonylam
ino}phenyl)methyl]-l,4- diazaperhydroepinecarboxylate;
N-(3-{[4-(N,N-dimethylcarbamoyl)piperidyl]methyl}-5-fl
uorophenyl)(3- pyridylamino)carboxamide; methyl 4-(
{4-fluoro-3-[(pyridazin-4-
ylamino)carbonylamino]phenyl}methyl)piperazinecarboxyl
ate;
N-(5-{[(3R)-4-(ethylsulfonyl)-3-(methoxymethyl)piperaz
inyl]methyl}-2-fluorophenyl)[(6-
methyl(3-pyridyl))amino]carboxamide;
N-(5-fluoro-3-{[4-(N-methylcarbamoyl)piperidyl]methyl}
phenyl)(3- pyridylammo)carboxamide; methyl 4-(
{4-fluoro-3-[(isoxazol-3-
ylamino)carbonylamino]phenyl}methyl)piperazinecarboxyl
ate;
N-{3-[((lS)-7-oxo-8-oxa-3,6-diazabicyclo[4.3.0]non-3-y
l)methyl]-5-fluorophenyl}[(6-
methyl(3-pyridyl))amino]carboxamide;
N-{5-[((lS)-7-oxo-8-oxa-3,6-diazabicyclo[4.3.0]non-3-y
l)methyl]-2-fluorophenyl}[(6-
methyl(3-pyridyl))amino]carboxamide; methyl
4-[(5-fluoro-3- {[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)etliyl]piperazinec
arboxylate; ethyl 4-[(5-fluoro-3- {[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)ethyl]piperazineca
rboxylate;
N-{3-[(4-acetylpiperazinyl)ethyl]-5-fluorophenyl}[(6-m
ethyl(3-pyridyl))amino]carboxamide;
N-[5-(l,4-diazaperhydroepinylmethyl)-2-fluorophenyl][(
6-methyl(3- pyridyl))amino] carboxamide; methyl
4-[(4-fluoro-3-
{[(6-methyl(3-pyridyl))amino]carbonylamino}phenyl)meth
yl]-l ,4- diazaperhydroepinecarboxylate; ethyl
4-[(4-fluoro-3-{[(6-metliyl(3-pyridyl))amino]carbonyla
mino}phenyl)methyl]-l,4-
diazaperhydroepinecarboxylate; methylethyl
4-[(4-fluoro-3-
{[(6-methyl(3-pyridyl))amino]carbonylamino}phenyl)meth
yl]- 1,4- diazaperhydroepinecarboxylate; N-
{5-[(4-acetyl(l
,4-diazaperhydroepinyl))methyl]-2-fluorophenyl}
[(6-methyl(3- pyridyl))amino]carboxamide;
N-{5-[(l,4-dioxa-8-azaspiro[4.5]dec-8-yl)methyl]-2-flu
orophenyl}[(6-methyl(3- pyridyl))amino]carboxamide; N-
{2-fluoro-5-[(4-methoxypiperidyl)methyl]phenyl}
[(6-methyl(3- pyridyl))amino]carboxamide;
N-[5-(azaperhydroepinyhnethyl)-2-fluorophenyl][(6-meth
yl(3-pyridyl))amino]carboxamide;
N-{2-fluoro-5-[(4-piperidylpiperidyl)methyl]phenyl}[(6
-methyl(3- pyridyl))amino]carboxamide;
N-(5-{[4-(cyclohexylmethoxy)piperidyl]methyl}-2-fluoro
phenyl)[(6-methyl(3- pyridyl))amino]carboxamide;
N-(2-fluoro-5-{[2-(hydroxymethyl)morpholm-4-yl]methyl}
phenyl)[(6-methyl(3- pyridyl))amino]carboxamide;
N-(2-fluoro-5-{[2-(metlioxymethyl)morpholin-4-yl]methy
l}phenyl)[(6-methyl(3- pyridyl))amino]carboxamide;
methyl 4-[(2,4-difluoro-5- {[(6-methyl(3-
ryridyl))amino]carbonylamino}phenyl)methyl]piperazinec
arboxylate;
N-{2-fluoro-5-[(4-propoxypiperidyl)methyl]phenyl}
[(6-methyl(3-pyridyl))amino]carboxamide;
N-{2-fluoro-5-[(4-methylpiperidyl)methyl]phenyl}[(6-me
thyl(3-pyridyl))aimno]carboxamide;
N-[5-({4-[(diniethylamino)sulfonyl](l,4-diazaperhydroe
pinyl)}metliyl)-2-fluorophenyl][(6-
methyl(3-pyridyl))amino]carboxamide; propyl
4-[(4-fluoro-3
-{[(6-methyl(3-pyridyl))amino]carbonylamino}phenyl)met
hyl]-1,4- 



diazaperhydroepinecarboxylate;
N-{3-[((lR)-7-oxo-8-oxa-3,6-diazabicyclo[4.3.0]non-3-y
l)methyl]-5-fluorophenyl}[(6-
methyl(3-pyridyl))amino]carboxamide;
N-(2-fluoro-5-{[4-(methylsulfonyl)(l,4-diazaperb.ydroe
pinyl)]methyl}phenyl)[(6-methyl(3-
pyridyl))amino]carboxamide;
N-{3-[((lR)-8-methyl-7,7-dioxo-7-tbia-3,6,8-triazabicy
clo[4.3.0]non-3-yl)methyl]-5-
fluorophenyl}[(6-methyl(3-pyridyl))amino]carboxamide;
N-(5-{[4-(ethylsulfonyl)(l,4-diazaperhydroepinyl)]meth
yl}-2-fluoroplienyl)[(6-metliyl(3-
pyridyl))amino]carboxamide;
N-{5-[((lR)-8-methyl-7,7-dioxo-7-thia-3,6,8-triazabicy
clo[4.3.0]non-3-yl)methyl]-2- fluorophenyl}
[(6-methyl(3-pyridyl))amino]carboxamide;
N-[2-fluoro-5-(
{4-[(methylethyl)sulfonyl](1,4-diazaperhydroepinyl)}me
thyl)phenyl] [(6- methyl(3-pyridyl))amino]carboxamide;
N-{3-[((lS)-8-methyl-7,7-dioxo-7-thia-3,6,8-triazabicy
clo[4.3.0]non-3-yl)methyl]-5-
fluorophenyl}[(6-methyl(3-pyridyl))amino]carboxamide;
N-{5-[((lS)-8-methyl-7,7-dioxo-7-thia-3,6,8-triazabicy
clo[4.3.0]non-3-yl)methyl]-2-
fluorophenyl}[(6-methyl(3~pyridyl))ammo]carboxamide;
N-{5-[((lR)-7-oxo-8-oxa-3,6-diazabicyclo[4.3.0]non-3-y
l)methyl]-2-fluorophenyl}[(6-
methyl(3-pyridyl))amino]carboxamide; methyl
4-[(4-fluoro-3- {[(6-methoxy(3-
pyridyl))amino]carbonylamino}phenyl)methyl]piperazinec
arboxylate; methyl 4-[(2,4,5-trifluoro-3-
{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]piperazinec
arboxylate;
N-[2-fluoro-5-({4-[methyl(methylsulfonyl)amino]piperid
yl}methyl)phenyl][(6-methyl(3-
pyridyl))amino]carboxamide;
N-{3-[3-(4-acetylpiperazinyl)propyl]-5-fluorophenyl}[(
6-methyl(3- pyridyl))amino]carboxamide; methyl
4-[3-(3-fluoro-5-
{[(6-methyl(3-pyridyl))amino]carbonylainino}phenyl)pro
pyl]piperazinecarboxylate;
(tert-butoxy)-N-{l-[(4-fluoro-3-{[(4-fluorophenyl)amin
o]carbonylamino}phenyl)methyl](4- piperidyl)}
-N-methylcarboxamide;
N-(2-fluoro-5-{[4-(methylamino)piperidyl]methyl}phenyl
)[(4- fluorophenyl)amino]carboxamide methyl 4-[(3-
{[(6-cyano(3-pyridyl))amino]carbonylamino}-5-
fluorophenyl)methyl]pirerazinecarboxylate; ethyl
4-[(3-{[(6-cyano(3-pyridyl))amino]carbonylamino}-5-
fluorophenyl)methyl]piperazinecarboxylate; methylethyl
4-[(3-{[(6-cyano(3-pyridyl))amino]carbonylamino}-5-
fluorophenyl)methyl]piperazinecarboxylate; N-
{3-[(4-acetylpiperazinyl)methyl]-5-fluorophenyl}
[(6-cyano(3- pyridyl))amino]carboxamide; N-[3-(
{4-[(dimethylamino)sulfonyl]piperazinyl}methyl)-5-fluo
rophenyl][(6-cyano(3- pyridyl))amino]carboxamide;
[(6-cyano(3-pyridyl))amino]-N-(3-{[4-(ethylsulfonyl)pi
perazinyl]methyl}-5- fluorophenyl)carboxamide;
N-[2-fluoro-5-({4-[methyl(methylsulfonyl)amino]piperid
yl}methyl)phenyl] [(4- fluorophenyl)amino]carboxamide;
N-[5-({4-[(ethylsulfonyl)methylamino]piperidyl}methyl)
-2-fluorophenyl][(4- fluorophenyl)amino]carboxamide;
tert-butyl (3S)-3- {[(4-fluoro-3- {[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]methylamino
}pyrrolidinecarboxylate; methyl (3S)-3- {[(4-fluoro-3-
{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]methylamino
}pyrrolidinecarboxylate; methyl (3R)-3- {[(4-fluoro-3-
{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]methylamiii
o}pyrrolidinecarboxylate; methyl 4-[(2-methyl-3-
{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]piperazinec
arboxylate; methyl 4-[(2-chloro-5- {[(6-methyl(3-
pyridyl))ammo]carbonylamino}phenyl)methyl]piperazineca
rboxylate;
2-{4-[(3-fluoro-5-{[(6-methyl(3-pyridyl))amino]carbony
lamino}phenyl)methyl]piperazinyl}-
N,N-dimethylacetamide;ethyl
4-[(3-{[(6-acetyl(3-pyridyl))ammo]carbonylammo}-5-
fluorophenyl)methyl]piperazinecarboxylate;
N-{3-[3-(4-acetylpiperazinyl)propyl]-5-fluorophenyl}(3
-pyridylamino)carboxamide; methyl
4-(3-{3-fluoro-5-[(3-
pyridylamino)carbonylainino]phenyl}propyl)piperaziiiec
arboxylate;
N-(3-{3-[4-(ethylsulfonyl)piperazinyl]propyl}-5-fluoro
phenyl)(3-pyridylamino)carboxamide; ethyl
4-[3-(3-fluoro-5- {[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)propyl]piperazinec
arboxylate; methylethyl 4-[3-(3-fluoro-5-
{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)propyl]piperazinec
arboxylate;
N-(3-{3-[4-(ethylsulfonyl)piperazinyl]propyl}-5-fluoiO
phenyl)[(6-methyl(3- pyridyl))amino]carboxamide;
N-[3-(3-{4-[(dimethylamino)sulfonyl]piperazinyl}propyl
)-5-fluorophenyl][(6-methyl(3-
pyridyl))amino]carboxamide;
N-{3-[3-(4-acetylpiperazinyl)propyl]-5-fluorophenyl}[(
6-methoxy(3- pyridyl))amino] carboxamide; methyl
4-[3-(3-fluoro-5- {[(6-methoxy(3-
pyridyl))ammo]carbonylamino}phenyl)propyl]piperazineca
rboxylate; N-(3-
{3-[4-(ethylsulfonyl)piperazinyl]propyl}-5-fluoropheny
l)[(6-methoxy(3- pyridyl))aniino] carboxamide; methyl
4-[(3- {[(6-acetyl(3-pyridyl))amino]carbonylamino}-5-
fluorophenyl)methyl]piperazinecarboxylate;
N-(5-{[((3S)ryrrolidin-3-yl)methylammo]methyl}-2-fluor
ophenyl)[(6-methyl(3- pyridyl))amino]carboxamide;
tert-butyl (3R)-3- {[(4-fluoro-3- {[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]methylamino
}pyrrolidmecarboxylate;
N-(5-{[((3R)pyrrolidin-3-yl)methylamino]methyl}-2-fluo
rophenyl)[(6-methyl(3- pyridyl))amino] carboxamide;
N-ethyl-N-{l-[(4-fluoro-3-{[(6-methyl(3-pyridyl))amino
]carbonylamino}phenyl)methyl](4- piperidyl)
}methoxycarboxamide; ethoxy-N-ethyl-N-
{1-[(4-fluoro-3- {[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl](4-piperidy
l)}carboxamide;
N-[5-({4-[ethyl(ethylsulfonyl)amino]piperidyl}methyl)-
2-fluorophenyl][(6-methyl(3-N-(5-{[(l-acetyl(4-piperid
yl))methylainino]metliyl}-2-fluoroplienyl)[(6-metliyl(
3- pyridyl))amino]carboxamide;
N-[5-({[l-(ethylsulfonyl)(4-piperidyl)]methylamino}met
liyl)-2-fluorophenyl][(6-methyl(3-
pyridyl))amino]carboxamide; N-{5-[({2-
[(tert-butoxy)-N-methylcarbonylamino]
ethyl}methylamino)methyl] -2-
fluorophenyl}[(6-methyl(3-pyridyl))amino]carboxamide;
N- {5-[( {2-[(tert-butoxy)-N-methylcarbonylammo]
ethyl}methylamino)methyl] -2- fluorophenyl}
[(4-fluorophenyl)amino] carboxamide; methyl
4-[(2-chloro-3- {[(6-methyl(3-
pyridyl))amino]carbonylaniino}phenyl)methyl]piperazine
carboxylate; methyl
4-[(3-{[(6-methyl(3-pyridyl))amino] carbonylamino }-4-
(trifluoromethyl)phenyl)methyl]piperazmecarboxylate;
tert-butyl 4-[(lS)-l-(5-fluoro-3-{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)ethyl]piperazineca
rboxylate; methyl 4-[(lS)-l-(5-fluoro-3-{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)ethyl]piperazineca
rboxylate; ethyl 4-[(lS)-l-(5-fluoro-3-{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)ethyl]piperazineca
rboxylate; methyl 4-[(3-{[(6-acetyl(3-pyridyl))amino]
carbonylamino }-4-
fluorophenyl)methyl]piperazinecarboxylate;
N-[2-fluoro-5-(morpholin-4-ylmethyl)phenyl][(4-fluorop
henyl)amino]carboxamide;
N-[2-fluoro-5-({methyl[2-(methylamino)ethyl]amino}meth
yl)phenyl][(6-methyl(3- pyridyl))amino]carboxamide;
N-[2-fluoro-5-({methyl[2-(methylamino)ethyl]amino}meth
yl)phenyl][(4- fluorophenyl)amino] carboxamide;
N-(2-{[(4-fluoro-3-{[(4-
fluorophenyl)amino]carbonylamino}phenyl)methyl]methyla
mino}ethyl)methoxy-Nmethylcarboxamide;
N-(2-{[(4-fluoro-3-{[(4-
fluorophenyl)ammo]carbonylamino}phenyl)methyl]methylam
ino}ethyl)-Nmethylacetamide; methyl 4-[(2-cyano-5-
{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]piperazinec
arboxylate; 52pyridyl))amino]carboxamide;
N-ethyl-N-{l-[(4-fluoro-3-{[(6-methyl(3-pyridyl))amino
]carbonylammo}phenyl)niethyl](4- piperidyl)}
acetamide; methyl
4-[(3-{[(6-cyano(3-pyridyl))amino]carbonylamino}-Afluo
rophenyl) methyl]piperazinecarboxylate; ethyl
4-[(3-{[(6-cyano(3-pyridyl))amino]carbonylamino}-Afluo
rophenyl) methyl]piperazinecarboxylate; methylethyl
4-[(3-{[(6-cyano(3-pyridyl))amino]carbonylamino}-4-
fluorophenyl)methyl]piperazinecarboxylate; N-
{5-[(4-acetylpiperazinyl)methyl]-2-fluorophenyl}[(6-cy
ano(3- pyridyl))amino]carboxamide; methyl 4-[(3-
{[(6-methyl(3-pyridyl))amino]carbonylamino}-5-
(trifluoromethyl)phenyl)methyl]piperazinecarboxylate;
methyl 4-[(2-methyl-5-{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]piperazinec
arboxylate; methyl 4-[(2,6-difluoro-3- {[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]piperazinec
arboxylate; methyl 4-[(4-chloro-2-fluoro-5-
{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]piperazinec
arboxylate; tert-butyH-tCl^-l-CS-fluoro-S-ltC -methy^-
pyridyl))amino]carbonylammo}phenyl)ethyl]piperazinecar
boxylate; methyl 4-[(lR)-l-(5-fluoro-3-{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)ethyl]piperazineca
rboxylate; ethyl 4-[(lR)-l-(5-fluoro-3-{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)ethyl]piperazineca
rboxylate; ethyl 4-[(3-
{[(6-acetyl(3-pyridyl))amino]carbonylamino}-4-
fluorophenyl)methyl]piperazinecarboxylate; methylethyl
4-[(3-{[(6-acetyl(3-pyridyl))amino]carbonylamino}-4-
fluorophenyl)methyl]piperazinecarboxylate;
[(6-acetyl(3-pyridyl))amino]-N-{5-[(4-acetylpiperaziny
l)methyl]-2- fluorophenyl}carboxamide; methyl
4-{[(4-fluoro-3-{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]methylamino
}piperidinecarboxylate; 5 1methyl 4-[(3,4-difluoro-5-
{[(6-methyl(3-
pyridyl))aniino]carbonylamino}phenyl)methyl]piperazmec
arboxylate; N- {2-fluoro-5-[(methyl
{2-[methyl(methylsulfonyl)amino] ethyl}
amino)methyl]phenyl} [(4-
fluorophenyl)amino]carboxamide;
N-{5-[({2-[(ethylsulfonyl)methylamino]ethyl}methylamin
o)methyl]-2-fluoro rhenyl}[(4- fluorophenyl)amino]
carboxamide; N-[5-fluoro-3-(mo f
holin-4-ylmethyl)phenyl][(4-fluorophenyl)amino]carboxa
mide; N-(2- {[(4-fluoro-3- {[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]methylamino
}ethyl)methoxy-Nmethylcarboxamide; N-(2-
{[(4-fluoro-3- {[(6-methyl(3-
pyridyl))amino]carbonylammo}phenyl)methyl]methylamino}
ethyl)-Nmethylacetamide; tert-butyl 4-[(l S)-l-(3-
{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)ethyl]piperazineca
rboxylate; N-[3-((1S)-I -piperazinylethyl)phenyl]
[(6-methyl(3-pyridyl))amino]carboxamide; methyl
4-[(lS)-l-(3-{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)ethyl]piperazmecar
boxylate; ethyl 4-[(lS)-l-(3-{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)ethyl]piperazineca
rboxylate; N-(3-{(lS)-l-[4-(ethylsulfonyl)
riperazinyl]ethyl}phenyl)[(6-methyl(3-
pyridyl))amino]carboxamide;
N-{3-[(lS)-l-(4-acetylpiperazinyl)ethyl]phenyl}[(6-met
hyl(3-pyridyl))amino]carboxamide;
N-{2-fluoro-5-[(methyl{2-[methyl(methylsulfonyl)amino]
ethyl}amino)methyl]phenyl}[(6-
methyl(3-pyridyl))amino]carboxamide;
N-{5-[({2-[(ethylsulfonyl)methylamino]ethyl}methylamin
o)methyl]-2-fluorophenyl}[(6-
methyl(3-pyridyl))amino]carboxamide; methyl
4-[(lR)-l-(3-{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)ethyl]piperazineca
rboxylate; ethyl 4-[(lR)-l-(3-{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)ethyl]piperazineca
rboxylate; methyl 4-(5-
{[(6-methyl-3-pyridyl)amino]carbonylamino} -1,2,3,4-
tetrahydronaphthyl)piperazinecarboxylate;methyl
4-[(lS)-l-(2-fluoro-3-{[(6-methyl(3-
pyridyl))amino]carbonylammo}phenyl)etliyl]piperazmecar
boxylate; ethyl 4-[(lS)-l-(2-fluoro-3-{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)etliyl]piperazinec
arboxylate;
N-{3-[(lS)-l-(4-acetylpiperazinyl)ethyl]-2-fluoropheny
l}[(6-methyl(3- pyridyl))amino]carboxamide; methyl
(3R)-4-methyl-3-[(3-{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]piperazinec
arboxylate; methyl (3S)-4-methyl-3-[(3- {[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]piperazinec
arboxylate; methyl 4-[(2,4-difluoro-3- {[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]piperazinec
arboxylate;
(tert-butoxy)-N-[2-(5-{[(6-methyl(3-pyridyl))amino]car
bonylamino}(2-l,2,3,4-
tetrahydroisoquinolyl))ethyl]carboxamide;
N-[2-(2-aminoethyl)(5-l,2,3,4-tetrahydroisoquinolyl)][
(6-methyl(3- pyridyl))amino]carboxamide; methyl
4-[(2,5-difluoro-3-{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]piperazinec
arboxylate;
methoxy-N-[2-(5-{[(6-methyl(3-pyridyl))amino]carbonyla
mino}(2-l,2,3,4-
tetrahydroisoquinolyl))ethyl]carboxamide; methyl
{methoxy-N-[2-(5-{[(6-methyl(3-pyridyl))amino]carbonyl
amino}(2-1,2,3 ,4-
tetrahydroisoquinolyl))ethyl]carbonylamino}formate;
(tert-butoxy)-N-methyl-N-[2-(5-{[(6-methyl(3-pyridyl))
amino]carbonylamino}(2-l,2,3,4-
tetraliydroisoquinolyl))ethyl]carboxamide;
[(6-methyl(3-pyridyl))amino]-N-{2-[2-(methylamino)ethy
l](5-l,2,3,4- tetrahydroisoquinolyl)}carboxamide;
methyl 4-[2-(3-{[(6-methyl-3-
pyridyl)amino]carbonylamino}phenyl)ethyl]piperazinecar
boxylate; ethyl 4-[2-(3-{[(6-methyl-3-
pyridyl)amino]carbonylamino}phenyl)ethyl]piperazinecar
boxylate;
N-(3-{2-[4-(ethylsulfonyl)piperazinyl]ethyl}phenyl)[(6
-methyl(3- pyridyl))amino]carboxamide; N-[2-(5-
{[(6-methyl-3-pyridyl)amino]carbonylamino}-2-1,2,3
,4-te1xahydroisoqumolyl)ethyl]acetamide;
N-[2-(2-{[(dimethylamino)sulfonyl]amino}etliyl)(5-l,2,
3,4-tetraliydroisoqumolyl)][(6- methyl(3
-pyridyl))amino]carboxamide;
N-(2-{2-[(dimethylamino)carbonylamino]ethyl}(5-l,2,3,4
-tetrahydroisoquinolyl))[(6-
metliyl(3-pyridyl))amino]carboxamide; methyl
4-[3-(2-fluoro-3- {[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)propyl]piperazinec
arboxylate; methyl
4-(4-{[(6-methyl-3-pyridyl)amino]carbonylamino}indanyl
)piperazinecarboxylate; tert-butyl 4-[3-(2-fluoro-3-
{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)propyl]piperazinec
arboxylate;
methoxy-N-methyl-N-[2-(5-{[(6-methyl(3-pyridyl))amino]
carbonylamino}(2-l :> 2,3,4-
tetrahydroisoquinolyl))ethyl]carboxamide;
N-(2-{2-[(ethylsulfonyl)methylamino]ethyl}(5-l,2,3,4-t
etrahydroisoquinolyl))[(6-methyl(3-
pyridyl))amino]carboxamide;
N-[2-(2-{[(dimethylamino)sulfonyl]methylamino}ethyl)(5
-l,2,3,4-tetrahydroisoquinolyl)][(6-
methyl(3-pyridyl))aniino]carboxamide;
(dimethylamino)-N-methyl-N-[2-(5-{[(6-methyl(3-pyridyl
))amino]carbonylammo}(2-l,2,3,4-
tetrahydroisoquinolyl))ethyl]carboxamide;
N-methyl-N-[2-(5-{[(6-methyl(3-pyridyl))amino]carbonyl
ammo}(2-l,2,3,4-
tetrahydroisoquinolyl))ethyl]acetamide;
[(6-methyl(3-pyridyl))amino]-N-(2-
{3-[(phenylmethoxy)carbonylamino]propyl}(5-1 ,2,3,4-
tetraliydroisoquinolyl))carboxamide;
N-{2-[2-(diethylamino)ethyl](5-l,2,3,4-tetrahydroisoqu
inolyl)}[(6-methyl(3- pyridyl))amino]carboxamide;
N-[2-(3 - {[(dimethylamino)sulfonyl]amino}propyl)(5-
1,2,3 ,4-tetrahydroisoquinolyl)] [(6-
methyl(3-pyridyl))amino]carboxamide;
N-(2-{3-[(etliylsulfonyl)ammo]propyl}(5-l,2,3,4-tetrah
ydroisoquinolyl))[(6-methyl(3-
pyridyl))amino]carboxamide; methyl 4-[(2-hydroxy-3-
{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]piperazinec
arboxylate;
N-(3-{[4-(ethylsulfonyl)piperazinyl]methyl}-2-hydroxyp
henyl)[(6-methyl(3- pyridyl))amino]carboxamide;
N-(3-{2-[4-(N,N-dimethylcarbamoyl)piperazinyl]ethyl}ph
enyl)[(6-methyl(3-pyridyl))amino]carboxamide;
N-[3-(2-{4-[(dimethylammo)sulfonyl]piperazmyl}ethyl)ph
enyl][(6-methyl(3- pyridyl))amino] carboxamide;
[(6-methyl(3-pyridyl))ammo]-N-(3-{2-[4-
(methylsulfonyl)piperazinyl]ethyl}phenyl)carboxamide;
ethyl 4-[(2-hydroxy-3- {[(6-methyl(3-
pyridyl))amino3carbonylamino}phenyl)metliyl]piperazine
carboxylate;
N-(2-hydroxy-3-{[4-(methylsulfonyl)piperazinyl]methyl}
phenyl)[(6-methyl(3- pyridyl))amino]carboxamide;
N-{3-[2-(4-acetylpiperazinyl)ethyl]plienyl}[(6-methyl(
3-pyridyl))amino]carboxamide;
N-[2-fluoro-3-(3-piperazinylpropyl)phenyl][(6-methyl(3
-pyridyl))amino]carboxamide;
N-(3-{3-[4-(etliylsulfonyl)piperazinyl]propyl}-2-fluor
ophenyl)[(6-methyl(3- pyridyl))ammo]carboxamide; 



N-{3-[3-(4-acetylpiperazinyl)propyl]-2-fluoro
rhenyl}[(6-metliyl(3- pyridyl))amino]carboxamide;
ethyl 4-[3-(2-fluoro-3- {[(6-methyl(3-
pyridyl))amino]carbonylaniino}phenyl)propyl]piperazine
carboxylate; methyl 4-[(3-{[(l-hydroxy-6-methyl-3-
pyridyl)amino]carbonylamino}phenyl)methyl]piperazineca
rboxylate; methyl
4-[(2-fluoro-3-{[(l-hydroxy-6-methyl(3-
pyridyl))amino] carbonylamino
}phenyl)methyl]piperazinecarboxylate; phenylmethyl
(2S,6R)-4-[(2-fluoro-3- {[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]-2,6-dimeth
ylpiperazinecarboxylate;
N-{3-[((3S,5R)-4-acetyl-3,5-dimethylpi
rerazinyl)methyl]-2-fluororhenyl}[(6-methyl(3-
pyridyl))amino] carboxamide; tert-butyl
4-[(2-fluoro-3- {[N-(6-methyl(3-
pyridyl))carbamoyl]amino}phenyl)methyl]piperazinecarbo
xylate; ethyl 4-[(2-fluoro-3- {[N-(6-methyl(3-
pyridyl))carbamoyl]amino}phenyl)methyl]piperazinecarbo
xylate;
({3-[(4-acetylpiperazinyl)methyl]-2-fluorophenyl}amino
)-N-(6-methyl(3- pyridyl))carboxamide;
{[3-({4-[(dimethylamino)sulfonyl]piperazinyl}methyl)-2
-fluorophenyl]amino}-N-(6-
methyl(3-pyridyl))carboxamide;
[(3-{[4-(N,N-dimethylcarbamoyl)piperazinyl]methyl}-2-f
luorophenyl)aniino]-N-(6-methyl(3-
pyridyl))carboxamide; [(3
-{[4-(ethylsulfonyl)piperazinyl]methyl}-2-fluorophenyl
)amino]-N-(6-methyl(3 - pyridyl))carboxamide;
[(2-fluoro-3-{[4-(methylsulfonyl)piperazinyl]methyl}ph
enyl)amino]-N-(6-metliyl(3- pyridyl))carboxamide;
methyl
(2S,6R)-4-[(2-fluoro-3-{[(6-methyl(3-pyridyl))amino]ca
rbonylamino}phenyl)methyl] -
2,6-dimethylpiperazinecarboxylate;
N-{3-[((3S,5R)-3,5-dimethyl
riperazinyl)methyl]-2-fluororlienyl}[(6-metliyl(3-
pyridyl))amino]carboxamide; methyl
4-[(2-fluoro-3-{[(5-methylisoxazol-3-
yl)amino]carbonylamino}phenyl)methyl]piperazinecarboxy
late; methyl 4-[(2-fluoro-3-{[(4-
fluorophenyl)amino]carbonylamino}phenyl)methyl]piperaz
inecarboxylate; tert-butyl
4-(4-{[(6-methyl-3-pyridyl)amino]carbonylamino}mdanyl)
piperazinecarboxylate; methyl 4-[(3-
{[N-(6-cyano(3-pyridyl))carbamoyl]amino}-2-
fluorophenyl)methyl]piperazinecarboxylate; methyl
4-[(3-{[N-(6-acetyl(3-pyridyl))carbamoyl]amino}-2-
fluorophenyl)methyl]piperazinecarboxylate; methyl
4-{[2-fluoro-3-({N-[6-(trifluoromethyl)(3-
pyridyl)]carbamoyl}amino)phenyl]methyl}piperazinecarbo
xylate; methyl 4-({2-fluoro-3-[(N-(4-
pyridyl)carbamoyl)amino]phenyl}methyl)piperazinecarbox
ylate;
[(3-{[4-(azetidinylsulfonyl)piperazinyl]methyl}-2-fluo
rophenyl)amino]-N-(6-methyl(3- pyridyl))carboxamide;
[(6-methyl(3-pyridyl))amino]-N-(l-piperazinylindan-4-y
l)carboxamide;
N-[l-(4-acetylpiperazmyl)indan-4-yl][(6-methyl(3-pyrid
yl))amino]carboxamide;
N-{1-[4-(N,N-dimethylcarbamoyl)piperazinyl]indan-4-yl}
[(6-methyl(3- pyridyl))amino]carboxamide;
[(6-methyl(3-pyridyl))ammo]-N-{l-[4-(methylsulfonyl)pi
perazinyl]indan-4-yl}carboxamide; tert-butyl 4-[(4-
{[(6-methyl-3-pyridyl)amino]carbonylamino}indan-2-
yl)methyl]piperazinecarboxylate; methyl 4-[(4-
{[(6-methyl-3-pyridyl)amino]carbonylamino}indan-2-yl)m
ethyl]piperazinecarboxylate; ethyl 4-[(4-
{[(6-methyl-3-pyridyl)amino]carbonylaniino}indan-2-
yl)methyl]pirerazinecarboxylate;
N-{2-[(4-acetylpiperazinyl)methyl]indan-4-yl}[(6-methy
l(3-pyridyl))amino]carboxaniide;
N-(2-{[4-(N,N-dimethylcarbamoyl)piperazmyl]methyl}inda
n-4-yl)[(6-metliyl(3- pyridyl))amino] carboxamide;
N-(2-{[4-(ethylsulfonyl)piperazinyl]methyl}indan-4-yl)
[(6-methyl(3- pyridyl))amino]carboxamide;
N-[2-({4-[(dimethylamino)sulfonyl]piperazinyl}methyl)m
dan-4-yl][(6-methyl(3- pyridyl))amino]carboxamide;
tert-butyl (5S,3R)-4-[(2-fluoro-3- {[N-(6-methyl(3-
ryridyl))carbamoyl]amino}phenyl)methyl]-3,5-dimethylpi
perazinecarboxylate; methyl
(5S,3R)-4-[(2-fluoro-3-{[N-(6-methyl(3-
ryridyl))carbamoyl]amino}phenyl)methyl]-
3,5-dimethylpiperaziiiecarboxylate;
({3-[((6S,2R)-4-acetyl-2,6-dimethylpiperazinyl)methyl]
-2-fluoro rhenyl}amino)-N-(6- methyl(3
-pyridyl))carboxamide;
{(5S,3R)-4-[(2-fluoro-3-{[N-(6-methyl(3-pyridyl))carba
moyl]amino}phenyl)methyl]-3,5-
dimethylpiperazinyl}-N,N-dimethylcarboxamide;
[(3-{[(6S,2R)-4-(ethylsulfonyl)-2,6-dimethylpiperaziny
l]methyl}-2-fluorophenyl)amino]-N-
(6-methyl(3-pyridyl))carboxamide;
{[3-({(6S,2R)-4-[(dimethylamino)sulfonyl]-2,6-dimethyl
piperazinyl}methyl)-2- fluorophenyl]
amino}-N-(6-methyl(3-pyridyl))carboxamide;
N-[2-fluoro-3-(l,2,4-triazolo[3,4-c]pi
rerazin-7-ylmethyl)phenyl][(6-methyl(3-
pyridyl))amino]carboxamide; 2-fluoro-3-
{[(6-methyl(3-pyridyl))amino]carbonylamino}benzoic
acid; N-{2-fluoro-3-[(3-methyl(l,2,4-triazolo[3,4-c]
rirerazin-7-yl))methyl]phenyl}[(6-methyl(3-
pyridyl))amino]carboxamide;
N-{3-[(3-ethyl(l,2,4-triazolo[3,4-c]pi
rerazin-7-yl))methyl]-2-fluororhenyl}[(6-methyl(3-
pyridyl))amino]carboxamide;
N-(2-fluoro-3-{[4-(methylsulfonyl)piperazinyl]methyl}p
henyl)(4-pyridylamino)carboxamide;
N-(3-{[4-(ethylsulfonyl)piperazinyl]methyl}-2-fluoroph
enyl)(4-pyridylamino)carboxamide; ethyl
4-(2-fluoro-3-(3-(pyridin-3-yl)ureido)benzyl)piperazin
e-l-carboxylate;
^(S-^-acetylpiperazin-l-y^methy^^-fluoropheny^-S-
yridin-S-y^urea;methyl
4-(2-fluoro-3-(3-(pyridin-3-yl)ureido)benzyl)piperazin
e-l-carboxylate; methyl
4-(2-fluoro-3-(3-(6-fluoropyridin-3-yl)ureido)benzyl)p
iperazine-l-carboxylate; methyl
4-(2-fluoro-3-(3-(6-methylpyridin-3-yl)ureido)benzyl)p
iperazine-l-carboxylate; (3R,5S)-tert-butyl
4-(2-fluoro-3-(3-(pyridin-3-yl)ureido)benzyl)-3,5-dime
thylpiperazme- 1- carboxylate;
l-(3-(((2R,6S)-4-acetyl-2,6-dimethylpiperazin-l-yl)met
hyl)-2-fluorophenyl)-3-(pyridin-3- yl)urea;
(3R,5S)-4-(2-fluoro-3-(3-(pyridin-3-yl)ureido)benzyl)-
N,N,3,5-tetramethylpiperazine-lcarboxamide;
(2S,6R)-benzyl
4-(2-fluoro-3-(3-(pyridin-3-yl)ureido)benzyl)-2,6-dime
thylpiperazine- 1- carboxylate;
l-(3-(((3S,5R)-3,5-dimethylpiperazin-l-yl)methyl)-2-fl
uorophenyl)-3-(pyridin-3-yl)urea; tert-butyl
4-(2-fluoro-3-(3-(pyridin-3-yl)ureido)benzyl)piperazin
e-l-carboxylate; (3R,5S)-methyl
4-(2-fluoro-3-(3-(pyridin-3-yl)ureido)benzyl)-3,5-dime
thylpiperazine-lcarboxylate; methyl
4-(2-fluoro-3-(3-pyridin-3-ylureido)benzyl)piperazine-
1-carboxylate (2S,6R)-methyl
4-(2-fluoro-3-(3-(pyridin-3-yl)ureido)benzyl)-2,6-dime
thylpiperazine- 1- carboxylate;
4-(2-fluoro-3-(3-(pyridin-3-yl)ureido)benzyl)-N,N-dime
thylpiperazine-l-carboxamide;
4-(2-fluoro-3-(3-(pyridin-3-yl)ureido)benzyl)-N,N-dime
thylpiperazine-l-sulfonamide;
1-(3-((4-(ethylsulfonyl)piperazin-
1-yl)methyl)-2-fluorophenyl)-3-(pyridin-3-yl)urea;
l-(2-fluoro-3-((4-(methylsulfonyl)piperazin-l-yl)methy
l)phenyl)-3-(pyridin-3-yl)urea;
l-(3-((4-(azetidin-l-ylsulfonyl)piperazin-l-yl)methyl)
-2-fluorophenyl)-3-(pyridin-3-yl)urea;
1-(3-(((2R,6S)-4-(ethylsulfonyl)-2,6-dimethylpiperazin
- 1-yl)methyl)-2-fluorophenyl)-3- (pyridin-3-yl)urea;
(3R,5S)-4-(2-fluoro-3-(3-(pyridin-3-yl)ureido)benzyl)-
N,N,3,5-tetramethylpiperazine-lsulfonamide; methyl
4-(2-fluoro-3-(3-(isoxazol-3-yl)ureido)benzyl)piperazi
ne-l-carboxylate; ethyl
4-(4-fluoro-3-(3-(pyridin-3-yl)ureido)benzyl)piperazin
e-l-carboxylate; methyl
4-(2-fluoro-3-(3-(pyridin-3-yl)ureido)benzyl)piperazin
e-l-carboxylate; methyl
4-(2,6-difluoro-3-(3-(pyridin-3-yl)ureido)benzyl)piper
azine- 1-carboxylate; methyl
4-(3,4-difluoro-5-(3-(pyridin-3-yl)ureido)benzyl)pirer
azine-l-carboxylate; (S)-ethyl
4-(1-(2-fluoro-3-(3-(pyridin-3-yl)ureido)phenyl)ethyl)
piperazine-1-carboxylate;(S)-methyl
4-(l-(2-fluoro-3-(3-(6-pyridm-3-yl)ureido)phenyl)ethyl
)piperazine-l-carboxylate; methyl 4-(2,5-difluoro-3
-(3-(pyridin-3-yl)ureido)benzyl)piperazine-
1-carboxylate; methyl
4-(3-(2-fluoro-3-(3-(pyridin-3-yl)ureido)phenyl)propyl
)piperazine-l-carboxylate; ethyl
4-(3-(2-fluoro-3-(3-(pyridin-3-yl)ureido)phenyl)propyl
)piperazine-l-carboxylate; methyl
4-(3-(3-fluoro-5-(3-(pyiidin-3-yl)ureido)phenyl)propyl
)piperazine-l-carboxylate; Ethanesulfonic acid
{3-fluoro-5-[3-(6-methyl-pyridin-3-yl)-ureido]-benzyl}
-methyl-amide; Ethanesulfonic acid
{3-fluoro-5-[3-(pyridin-3-yl)-ureido]-benzyl}-methyl-a
mide;
l-[3-(4-Acetyl-piperazin-l-ylmethyl)-5-fluoro-phenyl]-
3-(pyridin-3-yl)-urea;
l-[3-Fluoro-5-(4-methanesulfonyl-piperazm-l-yhnethyl)-
phenyl]-3-(pyridin-3-yl)-urea;
l-{3-Fluoro-5-[4-(2-methoxy-acetyl)-piperazin-l-ylmeth
yl]-phenyl}-3-(pyridin-3-yl)-urea;
l-{3-Fluoro-5-[4-(propane-2-sulfonyl)-piperazin-l-ylme
thyl]-phenyl}-3-(pyridin-3-yl)-urea;
l-{3-Fluoro-5-[4-(propane-l-sulfonyl)-piperazin-l-ylme
thyl]-phenyl}-3-(pyridin-3-yl)-urea;
l-[3-(4-Ethanesulfonyl-piperazin-l-ylmethyl)-5-fluoro-
phenyl]-3-(2-methyl-pyrimidin-5-yl)- urea;
4-{3-Fluoro-5-[3-(2-methyl-pyrimidin-5-yl)-ureido]-ben
zyl}-piperazine-l-sulfonic acid dimethylamide;
4-{3-Fluoro-5-[3-(pyrimidm-5-yl)-ureido]-benzyl}-piper
azine-l-carboxylic acid methyl ester;
(S)-N-(l-(3-fluoro-5-(3-(6-methylpyridin-3-yl)ureido)b
enzyl)piperidm-3-yl)-N-methy-(N',N'-
dimethylamino)sulfonamide; (S)-N-(l-(3-fluoro-5-(3-
ryridin-3-ylureido)benzyl)piperidin-3-yl)-N-methy-(N',
N'- dimethylamino)sulfonamide;
(E)-N'-cyano-4-(3-fluoro-5-(3-pyridin-3-ylureido)benzy
l)-N,N-dimethylpiperazine-lcarboximidamide; or
(S)-1-(3 -(1-(4-acetylpiperazin-
1-yl)ethyl)phenyl)-3-(6-methylpyridin-3-yl)urea.
[00137] In certain embodiments, the compound of
Formula 1 is chosen from methyl 4-[(3-fluoro-5-
{[(6-methyl(3- pyridyl))amino]
carbonylamino}phenyl)methyl]piperazmecarboxylate;
N-(3-{[4-(ethylsulfonyl)piperazinyl]methyl}-5-fluoroph
enyl)[(6-methyl(3- pyridyl))amino]carboxamide;
N-[5-({4-[(dimethylamino)sulfonyl]piperazinyl}methyl)-
2-fluorophenyl][(6-methyl(3- pyridyl))amino]
carboxamide; methyl 4-[(4-fluoro-3-{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]piperazinec
arboxylate;methyl 4-[(3-{[(6-methyl-3-
pyridyl)amino]carbonylamino}phenyl)methyl]piperazineca
rboxylate;
N-[3-({4-[(dimethylamino)sulfonyl]piperazinyl}methyl)p
henyl][(6-methyl(3- pyridyl))aniino]carboxamide;
methyl
(2S)-4-[(5-fluoro-3-{[(6-methyl(3-pyridyl))amino]carbo
nylamino}phenyl)methyl]-2-
(methoxymethyl)piperazinecarboxylate;
N-[5-fluoro-3-({4-[methyl(methylsulfonyl)amino]piperid
yl}methyl)phenyl][(4- fluorophenyl)amino]carboxamide;
ethyl 4-[(4-fluoro-3- {[(6-methyl(3-
pyridyl))aniino]carbonylammo}phenyl)methyl]piperazinec
arboxylate; methyl
(2S)-4-[(4-fluoro-3-{[(6-methyl(3-pyridyl))amino]carbo
nylamino}phenyl)methyl]-2-
(methoxymethyl)piperazinecarboxylate; methyl
4-[(2-fluoro-3- {[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]piperazinec
arboxylate;
[(6-cyano(3-pyridyl))amino]-N-(3-{[4-(ethylsulfonyl)pi
perazinyl]methyl}-5- fluorophenyl)carboxamide; methyl
4-[(2,6-difluoro-3- {[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]piperazinec
arboxylate; methyl
4-[(lS)-l-(5-fluoro-3-{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)ethyl]piperazineca
rboxylate; ethyl 4-[(lS)-l-(5-fluoro-3-{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)ethyl]piperazineca
rboxylate; methyl 4-[(3,4-difluoro-5- {[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]piperazinec
arboxylate; methyl 4-[(lS)-l-(3-{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)ethyl]piperazineca
rboxylate; methyl 4-[(lS)-l-(2-fluoro-3-{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)ethyl]piperazineca
rboxylate; ethyl 4-[(lS)-l-(2-fluoro-3-{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)ethyl]piperazineca
rboxylate; methyl 4-[(2,4-difluoro-3- {[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]piperazinec
arboxylate; methyl 4-[(2,5-difluoro-3-
{[(6-methyl(3-pyridyl))amino]carbonylamino}phenyl)meth
yl]piperazinecarboxylate; methyl 4-[3-(2-fluoro-3-
{[(6-methyl(3-
pyridyl))ammo]carbonylamino}phenyl)propyl]piperazineca
rboxylate; ethyl 4-[3-(2-fluoro-3- {[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)propyl]piperazinec
arboxylate; ethyl 4-[(2-fluoro-3- {[N-(6-methyl(3-
pyridyl))carbamoyl]amino}phenyl)methyl]piperazmecarbox
ylate;
{[3-({4-[(dimethylamino)sulfonyl]piperazinyl}methyl)-2
-fluorophenyl]amino}-N-(6-
methyl(3-pyridyl))carboxamide;
[(3-{[4-(N,N-dimethylcarbaiiioyl)piperazinyl]methyl}-2
-fluorophenyl)amino]-N-(6-methyl(3-
pyridyl))carboxamide;
[(3-{[4-(ethylsulfonyl)piperazinyl]methyl}-2-fluorophe
nyl)amino]-N-(6-methyl(3- pyridyl))carboxamide; methyl
(2S,6R)-4-[(2-fluoro-3-{[(6-methyl(3-pyridyl))amino]ca
rbonylamino}phenyl)methyl]-
2,6-dimethylpiperazinecarboxylate; methyl
4-[(2-fluoro-3- {[(5-methylisoxazol-3-
yl)amino]carbonylamino}phenyl)methyl]piperazinecarboxy
late; methyl 4-[(2-fluoro-3-{[(4-
fluorophenyl)amino]carbonylamino}phenyl)methyl]piperaz
inecarboxylate; methyl
4-[(3-{[N-(6-cyano(3-pyridyl))carbamoyl]amino}-2-
fluorophenyl)methyl]piperazinecarboxylate; methyl
4-[(3-{[N-(6-acetyl(3-pyridyl))carbamoyl]amino}-2-
fluorophenyl)methyl]piperazinecarboxylate; methyl 4-
{[2-fmoro-3-({N-[6-(trifluoromethyl)(3-
pyridyl)]carbamoyl}amino)phenyl]methyl}piperazinecarbo
xylate; methyl 4-({2-fluoro-3-[(N-(4-
pyridyl)carbamoyl)ammo]phenyl}methyl)piperazinecarboxy
late; and
N-(2-fluoro-3-{[4-(methylsulfonyl)piperazinyl]methyl}p
henyl)(4-pyridylamino)carboxamide. [00138] The
chemical entities described herein are selective for
and modulate the cardiac sarcomere, and are useful to
bind to and/or potentiate the activity of cardiac
myosin, increasing the rate at which myosin hydrolyzes
ATP. As used in this context, "modulate" means either
increasing or decreasing myosin activity, whereas
"potentiate" means to increaseactivity. It has also
been determined in testing representative compounds of
the invention, that their administration can also
increase the contractile force in cardiac muscle
fiber. [00139] The chemical entities, pharmaceutical
compositions and methods of the invention are used to
treat heart disease, including but not limited to:
acute (or decompensated) congestive heart failure, and
chronic congestive heart failure; particularly
diseases associated with systolic heart dysfunction.
Additional therapeutic utilities include
administration to stabilize cardiac function in
patients awaiting a heart transplant, and to assist a
stopped or slowed heart in resuming normal function
following use of a bypass pump. [00140] ATP hydrolysis
is employed by myosin in the sarcomere to produce
force. Therefore, an increase in ATP hydrolysis would
correspond to an increase in the force or velocity of
muscle contraction. In the presence of actin, myosin
ATPase activity is stimulated >100 fold. Thus, ATP
hydrolysis not only measures myosin enzymatic activity
but also its interaction with the actin filament. A
compound that modulates the cardiac sarcomere can be
identified by an increase or decrease in the rate of
ATP hydrolysis by myosin, in certain embodiments,
exhibiting a 1.4 fold increase at concentrations less
than 10 mJVI (such as less than 1 mM)- Assays for such
activity can employ myosin from a human source,
although myosin from other organisms is usually used.
Systems that model the regulatory role of calcium in
myosin binding to the decorated thin filament are also
used. [00141] Alternatively, a biochemically
functional sarcomere preparation can be used to
determine in vitro ATPase activity, for example, as
described in U.S. Serial Number 09/539,164, filed
March 29, 2000. The functional biochemical behavior of
the sarcomere, including calcium sensitivity of ATPase
hydrolysis, can be reconstituted by combining its
purified individual components (particularly including
its regulatory components and myosin). Another
functional preparation is the in vitro motility assay.
It can be performed by adding test compound to a
myosin-bound slide and observing the velocity of actin
filaments sliding over the myosin covered glass
surface (Kron SJ. (1991) Methods Enzymol. 196:399-
416). [00142] The in vitro rate of ATP hydrolysis
correlates to myosin potentiating activity, which can
be determined by monitoring the production of either
ADP or phosphate, for example as described in Serial
No. 09/314,464, filed May 18, 1999. ADP production can
also be monitored by coupling the ADP production to
NADH oxidation (using the enzymes pyruvate kinase and
lactate dehydrogenase) and monitoring the NADH level
either by absorbance or fluorescence (Greengard, P.,
Nature 178 (Part 4534): 632-634 (1956); MoIPharmacol
1970 Jan;6(l):31-40). Phosphate production can be
monitored using purine nucleoside phosphorylase to
couple phosphate production to the cleavage of a
purine analog, which results in either a change in
absorbance (Proc Natl Acad Sci USA 1992 Jun 1;89(1
1):4884-7) or fluorescence (Biochem J 1990 Mar 1;
266(2):61 1-4). While a single measurement can be
employed, generally multiple measurements of the same
sample at different times will be taken to determine
the absolute rate of the protein activity; such
measurements have higher specificity particularly in
the presence of test compounds that have similar
absorbance or fluorescence properties with those of
the enzymatic readout. [00143] Test compounds can be
assayed in a highly parallel fashion using multiwell
plates by placing the compounds either individually in
wells or testing them in mixtures. Assay components
including the target protein complex, coupling enzymes
and substrates, and ATP can then be added to the wells
and the absorbance or fluorescence of each well of the
plate can be measured with a plate reader. [00144] A
method uses a 384 well plate format and a 25 mL
reaction volume. A pyruvate kinase/lactate
dehydrogenase coupled enzyme system (Huang TG and
Hackney DD. (1994) J Biol Chem 269(23): 16493-16501)
is used to measure the rate of ATP hydrolysis in each
well. As will be appreciated by those in the art, the
assay components are added in buffers and reagents.
Since the methods outlined herein allow kinetic
measurements, incubation periods are optimized to give
adequate detection signals over the background. The
assay is done in real time giving the kinetics of ATP
hydrolysis, which increases the signal to noise ratio
of the assay. [00145] Modulation of cardiac muscle
fiber ATPase and/or contractile force can also be
measured using detergent permeabilized cardiac fibers
(also referred to as skinned cardiac fibers) or
myofibrils (subcellular muscle fragments), for
example, as described by Haikala H, et al (1995) J
Cardiovasc Pharmacol 25(5):794-801. Skinned cardiac
fibers retain their 



intrinsic sarcomeric organization, but do not retain
all aspects of cellular calcium cycling, this model
offers two advantages: first, the cellular membrane is
not a barrier to compound penetration, and second,
calcium concentration is controlled. Therefore, any
increase in ATPase or contractile force is a direct
measure of the test compound's effect on sarcomeric
proteins. ATPase measurements are made using methods
as described above. Tension measurements are made by
mounting one end of the muscle fiber to a stationary
post and the other end to a transducer that can
measure force. After stretching the fiber to remove
slack, the force transducer records increased tension
as the fiber begins to contract. Thismeasurement is
called the isometric tension, since the fiber is not
allowed to shorten. Activation of the permeabilized
muscle fiber is accomplished by placing it in a
buffered calcium solution, followed by addition of
test compound or control. When tested in this manner,
chemical entities described herein caused an increase
in force at calcium concentrations associated with
physiologic contractile activity, but very little
augmentation of force in relaxing buffer at low
calcium concentrations or in the absence of calcium
(the EGTA data point). [00146] Selectivity for the
cardiac sarcomere and cardiac myosin can be determined
by substituting non-cardiac sarcomere components and
myosin in one or more of the abovedescribed assays and
comparing the results obtained against those obtained
using the cardiac equivalents. [00147] A chemical
entity's ability to increase observed ATPase rate in
an in vitro reconstituted sarcomere assay or myofibril
could result from the increased turnover rate of Sl
-myosin or, alternatively, increased sensitivity of a
decorated actin filament to Ca - activation. To
distinguish between these two possible modes of
action, the effect of the chemical entity on ATPase
activity of Sl with undecorated actin filaments is
initially measured. If an increase of activity is
observed, the chemical entity's effect on the
Caresponsive regulatory apparatus could be disproved.
A second, more sensitive assay, can be employed to
identify chemical entities whose activating effect on
Sl -myosin is enhanced in the presence of a decorated
actin (compared to pure actin filaments). In this
second assay activities of cardiac-Si and skeletal-Si
on cardiac and skeletal regulated actin filaments (in
all 4 permutations) are compared. [00148] Initial
evaluation of in vivo activity can be determined in
cellular models of myocyte contractility, e.g., as
described by Popping S, et al ((1996) Am. J . Physiol.
271: H357-H364) and Wolska BM, et al ((1996) Am. J .
Physiol. 39:H24-H32). One advantage of the myocyte
model is that the component systems that result in
changes in contractility can be isolated and the major
site(s) of action determined. Chemical entities with
cellular activity (for example, selecting chemical
entities having the following profile: > 120% increase
in fractional shortening over basal at 2 mM, or result
in changes in diastolic length (< 5% change)) can then
be assessed in whole organ models, such as such as the
Isolated Heart (Langendorff) model of cardiac
function, in vivo using echocardiography or invasive
hemodynamic measures, and in animal-based heart
failure models, such as the Rat LeftCoronary Artery
Occlusion model. Ultimately, activity for treating
heart disease is demonstrated in blinded,
placebo-controlled, human clinical trials. [00149] The
chemical entities described herein are administered at
a therapeutically effective dosage, e.g., a dosage
sufficient to provide treatment for the disease states
previously described. While human dosage levels have
yet to be optimized for the chemical entities
described herein, generally, a daily dose is from
about 0.05 to 100 mg/kg of body weight; in certain
embodiments, about 0.10 to 10.0 mg/kg of body weight,
and in certain embodiments, about 0.15 to 1.0 mg/kg of
body weight. Thus, for administration to a 70 kg
person, in certain embodiments, the dosage range would
be about 3.5 to 7000 mg per day; in certain
embodiments, about 7.0 to 700.0 mg per day, and in
certain embodiments, about 10.0 to 100.0 mg per day.
The amount of chemical entity administered will, of
course, be dependent on the subject and disease state
being treated, the severity of the affliction, the
manner and schedule of administration and the judgment
of the prescribing physician; for example, a likely
dose range for oral administration would be about 70
to 700 mg per day, whereas for intravenous
administration a likely dose range would be about 70
to 700 mg per day depending on compound
pharmacokinetics. [00150] Administration of the
chemical entities described herein can be via any of
the accepted modes of administration for agents that
serve similar utilities including, but not limited to,
orally, sublingualis subcutaneously, intravenously,
intranasally, topically, transdermally,
intraperitoneally, intramuscularly, intrapulmonarilly,
vaginally, rectally, or intraocularly. Oral and
parenteral administration are customary in treating
the indications that are the subject of the present
invention. [00151] Pharmaceutically acceptable
compositions include solid, semi-solid, liquid and
aerosol dosage forms, such as, e.g., tablets,
capsules, powders, liquids, suspensions,
suppositories, aerosols or the like. The chemical
entities can also be administered in sustained or
controlled release dosage forms, including depot
injections, osmotic pumps, pills, transdermal
(including electrotransport) patches, and the like,
for prolonged and/or timed, pulsed administration at a
predetermined rate hi certain embodiments, the
compositions are provided in unit dosage forms
suitable for single administration of a precise dose.
[00152] The chemical entities described herein can be
administered either alone or more typically in
combination with a conventional pharmaceutical
carrier, excipient or the like (e.g., mannitol,
lactose, starch, magnesium stearate, sodium
saccharine, talcum, cellulose,sodium crosscarmellose,
glucose, gelatin, sucrose, magnesium carbonate, and
the like). If desired, the pharmaceutical composition
can also contain minor amounts of nontoxic auxiliary
substances such as wetting agents, emulsifying agents,
solubilizing agents, pH buffering agents and the like
(e.g., sodium acetate, sodium citrate, cyclodextrine
derivatives, sorbitan monolaurate, triethanolamine
acetate, triethanolamine oleate, and the like).
Generally, depending on the intended mode of
administration, the pharmaceutical composition will
contain about 0.005% to 95%; in certain embodiments,
about 0.5% to 50% by weight of a chemical entity.
Actual methods of preparing such dosage forms are
known, or will be apparent, to those skilled in this
art; for example, see Remington 's Pharmaceutical
Sciences, Mack Publishing Company, Easton,
Pennsylvania. [00153] hi addition, the chemical
entities described herein can be co-administered with,
and the pharmaceutical compositions can include, other
medicinal agents, pharmaceutical agents, adjuvants,
and the like. Suitable additional active agents
include, for example: therapies that retard the
progression of heart failure by down-regulating
neurohormonal stimulation of the heart and attempt to
prevent cardiac remodeling (e.g., ACE inhibitors or
b-blockers); therapies that improve cardiac function
by stimulating cardiac contractility (e.g., positive
inotropic agents, such as the b-adrenergic agonist
dobutamine or the phosphodiesterase inhibitor
milrinone); and therapies that reduce cardiac preload
(e.g., diuretics, such as furosemide). Other suitable
additional active agents include vasodilators,
digitoxin, anticoagulants, mineralocorticoid
antagonists, angiotensin receptor blockers,
nitroglycerin, other inotropes, and any other therapy
used in the treatment of heart failure. [00154] In
certain embodiments, the compositions will take the
form of a pill or tablet and thus the composition will
contain, along with the active ingredient, a diluent
such as lactose, sucrose, dicalcium phosphate, or the
like; a lubricant such as magnesium stearate or the
like; and a binder such as starch, gum acacia,
polyvinylpyrrolidine, gelatin, cellulose, cellulose
derivatives or the like i another solid dosage form, a
powder, marume, solution or suspension (e.g., in
propylene carbonate, vegetable oils or triglycerides)
is encapsulated in a gelatin capsule. [00155] Liquid
pharmaceutically administrable compositions can, for
example, be prepared by dissolving, dispersing, etc.
at least one chemical entity and optional
pharmaceutical adjuvants in a carrier (e.g., water,
saline, aqueous dextrose, glycerol, glycols, ethanol
or the like) to form a solution or suspension.
Injectables can be prepared in conventional forms,
either as liquid solutions or suspensions, as
emulsions, or in solid formssuitable for dissolution
or suspension in liquid prior to injection. The
percentage of chemical entities contained in such
parenteral compositions is highly dependent on the
specific nature thereof, as well as the activity of
the chemical entities and the needs of the subject.
However, percentages of active ingredient of 0.01% to
10% in solution are employable, and will be higher if
the composition is a solid which will be subsequently
diluted to the above percentages, hi certain
embodiments, the composition will comprise 0.2-2% of
the active agent in solution. [00156] Pharmaceutical
compositions of the chemical entities described herein
may also be administered to the respiratory tract as
an aerosol or solution for a nebulizer, or as a
microfme powder for insufflation, alone or in
combination with an inert carrier such as lactose hi
such a case, the particles of the pharmaceutical
composition have diameters of less than 50 microns, in
certain embodiments, less than 10 microns. [00157]
Generally, to employ the chemical entities described
herein in a method of screening for myosin binding,
myosin is bound to a support and a compound of the
invention is added to the assay. Alternatively, the
chemical entities described herein can be bound to the
support and the myosin added. Classes of compounds
among which novel binding agents may be sought include
specific antibodies, non-natural binding agents
identified in screens of chemical libraries, peptide
analogs, etc. Of particular interest are screening
assays for candidate agents that have a low toxicity
for human cells. A wide variety of assays may be used
for this purpose, including labeled in vitro
protein-protein binding assays, electrophoretic
mobility shift assays, immunoassays for protein
binding, functional assays (phosphorylation assays,
etc.) and the like. See, e.g., U.S. Patent No.
6,495,337, incorporated herein by reference. [00158]
The following examples serve to more fully describe
the manner of using the above-described invention. It
is understood that these examples in no way serve to
limit the true scope of this invention, but rather are
presented for illustrative purposes. All references
cited herein are incorporated by reference in their
entirety. [00159] Example 1 Step 1[00160] To a
solution of 1.0 eq IA in dry DMF (0.37 M) was added
Zn(CN)2 (0.92 eq) and Pd(PPh3)4 (0.058 eq). The
reaction mixture was purged with nitrogen and heated
to 80C overnight. An additional 0.023 eq of Pd(PPh3)4
was then added and the reaction was heated for another
6 hrs. The reaction mixture was then cooled to RT,
diluted with 15 volumes of EtOAc (based on IA) and the
organic layer was washed 3 times with water and once
with brine. The organic layer was dried over sodium
sulfate, filtered and concentrated. Purification by
chromatography over silica gel using 10% Et2O/hexane
as the eluant provided IB as a solid (90%). Example 1
Step 2 [00161] To solution of 1.0 eq IB in dry Et2O
(0.06 M) at 0C was added dropwise a solution of
diisobutyllithiumaluminum hydride (1.1 eq, 1.0 M in
hexanes) by syringe. The resulting solution was kept
at 0C overnight. The reaction mixture was added to a
mixture of ice and glacial acetic acid. The reaction
mixture was then diluted with ethyl acetate, and the
aqueous layer was extracted with ethyl acetate two
additional times. The combined organic layers were
washed twice with saturated sodium bicarbonate, and
once with brine. The organic layers were then dried
over sodium sulfate, filtered and concentrated in
vacuo. Purification over silica gel using 10%
EtOAc/hexanes as the eluant afforded a yellow solid
(100%) as an 80:20 mixture of 1C:1B. Example 1 Step
3[00162] To cooled (O0C) slurry of an 80:20 mixture of
1C:1B (1.0 eq) and bocpiperazine (about 2 eq) in a
mixture of HOAc and DCM (4.8 M boc-piperazine in 1:1.4
v/v HOAc/DCM) was added sodium triacetoxyboroliydride
as a solid over about 5 minutes. The reaction was
allowed to warm to RT and stirred for two hours. The
reaction mixture was quenched with saturated sodium
bicarbonate and diluted with ethyl acetate. The layers
were separated and the aqueous layer was washed three
times with ethyl acetate. The organic layers were
combined and washed with brine, dried over sodium
sulfate, and concentrated in vacuo. Purification by
chromatography over silica gel using 50% ethyl
acetate/hexanes as the eluant provided ID (67.7%) as a
yellow oil. Example 1 Step 4 [00163] A mixture of 1.0
eq of ID, and a catalytic amount of 10% Pd/C
(approximately 10 wt/wt %) in MeOH (about 0.6 M ID in
MeOH) was stirred over an atmosphere of 50 psi H2 for
45 min. After replacement of the H2 atmosphere with
N2, the reaction mixture was filtered through
diatomaceous earth and the diatomaceous earth washed
with MeOH. Concentration of the MeOH resulted in the
isolation of IE. Example 1 Step 5 1F [00164] To a
solution of aniline IE ( 1.0 eq) in dry DCM (about
0.1M IE in DCM) at RT under N2 atmosphere was added
the 2-methyl-5-isocyanatopyridine (slight excess,
about 1.2 eq) by syringe. The mixture was stirred for
1 hour. To the reaction mixture was added sequentially
saturated aqueous sodium bicarbonate and ethyl
acetate. The layers were separated and the organic
layer was washed twice with sat. NaHCO3 and once with
brine. The organic layer was dried over sodium
sulfate, filtered and concentrated in
vacuo.Purification by chromatography over silica gel
using using 5% methanol/DCM as the eluant provided IF.
Example 1 Steps 6 and 7 1F methyl
4-(3-fluoro-5-(3-(6-methylpyridin-3-
yl)ureido)benzyl)piperazine-1-carboxylate 1F
4-(3-fluoro-5-(3-(6-methylpyridin-3-yl)ureido)benzyI)-
A/,Wdimethy] piperazine-1-sulfonamide [00165] To a
solution of 1.0 eq of IF in CH2Cl2 (about 0.14 M I F
in DCM) was added approximately200 eq of
trifluoroacetic acid (TFA). The reaction mixture was
stirred for 30 min and concentrated. The resultant
residue was dissolved in EtOAc (about 1.6 times the
volume of the reaction mixture) and washed
sequentially with 3N NaOH (2 times) and brine. The
organic layer was dried (NaSO4) and concentrated to
provided the desired free base that was used without
further purification. [00166] To a solution of the
free base above (1.0 eq) and DIPEA (1.2 eq) in dry THF
(about 0.2 M free base in THF) was added methyl
chloroformate (1.1 eq) by syringe and the resultant
mixture stirred for Ih. To the mixture was added
aqueous sodium bicarbonate followed by ethyl acetate.
The organic layer was separated and washed twice with
aqueous sodium bicarbonate and once with brine. The
combined aqueous layers were extracted once with ethyl
acetate. The combined organic layers were dried over
sodium sulfate, filtered and concentrated in vacuo.
Purification by chromatography over silica gel using
5% MeOH/DCM as the eluant provided methyl
4-(3-fluoro-5-(3-(6-methylpyridin-3-yl)ureido)benzyl)-
piperazine-1-carboxylate. MS 402 (M+H). [00167] To a
solution of the free base above (1.0 eq) and DIPEA
(1.2 eq) in dry THF (about 0.2 M free base in THF) was
added dimethylsulfamoyl chloride (1.1 eq) by syringe.
After a few hours, the reaction was complete. The
mixture was quenched with aqueous sodium bicarbonate,
diluted with ethyl acetate, and washed twice with
bicarb and once with brine. The combined aqueous
layers were extracted once with ethyl acetate, and the
combined organic layers were dried over sodium
sulfate, filtered and concentrated in
vacuo.Purification by chromatography over silica gell
using 5%MeOH/DCM as the eluant provided
4-(3-fluoro-5-(3-(6-methylpyridin-3-yl)ureido)benzyl)-
N,N-dimethylpiperazine-lsulfonamide. MS 451 (M+H).
Example 2 Step 1 [00168] To 1.0 eq of
(4-fluoro-3-nitro-phenyl)-methanol (2A) in THF (about
1M 2A in THF) and (about 1.1 eq) of pyridine was added
approximately 1.1 eq of methanesulfonyl chloride. The
mixture was stirred overnight at room temperature then
concentrated. The residue was purified using by flash
chromatography over silica with 10%-50% EtOAc/hexanes
as the eluant to yield of methanesulfonic acid
4-fluoro-3-nitro-benzyl ester (2B) (57%). Example 2
Step 2 [00169] To 1.0 eq of methanesulfonic acid
4-fluoro-3-nitro-benzyl ester (2B) in DMF (about 0.6 M
2B in DMF) was added about 1.05 eq of TEA and about
1.0 eq off-butyl piperazine-1-carboxylate. The mixture
was stirred for 30 min at room temperature, diluted
with EtOAc, washed with NH4Cl solution, dried (Na2SO4)
and evaporated. Purification by flash chromatography
over silica with 50% EtOAc/hexanes as the eluant
afforded 4-(4-fluoro-
3-nitro-benzyl)-piperazine-l-carboxylic acid
tert-butyl ester (2C). Example 2 Step 3[00170]
4-(4-Fluoro-3-nitro-benzyl)-piperazine-l-carboxylic
acid tert-butyl ester (2C, 1.0 eq) in methanol (about
0.2 M 2C in MeOH) was treated with catalytic Pd(OH)2/C
under hydrogen at 60 psi overnight. The mixture was
filtered through diatomatious earth and concentrated
to an oil. This oil was dissolved in THF and treated
with approximately 1.05 eq of
6-methylpyridine-3-isocyanate. After stirring at 50 C
for 30 min the mixture was concentrated. The residue
was purified by reversed phase HPLC to yield
4-{4-fluoro-3-[3-(6-
methyl-pyridin-3-yl)-ureido]-benzyl}-piperazine-l-carb
oxylic acid tert-butyl ester (2D). Example 2, Steps 4
and 5 methyl 4-(4-fluoro-3-(3-(6-methylpyridin-3-
yl)ureido)benzyl)piperazine-1-carboxylate
4-(4-fluoro-3-(3-(6-methylpyridin-3-
yl)ureido)benzyl)-L/,/V-dimethylpiperazine-1-
sulfonamide [00171] To 1.0 eq of
4-{4-fluoro-3-[3-(6-methyl-pyridin-3-yl)-ureido]-benzy
l}- piperaziiie-1-carboxylic acid tert-butyl ester
(2D) in MeOH (about 0.1 M 2D in MeOH) was added 2
volumes of HCl in dioxane (4 N) and the reaction
mixture stirred at 50C for 15 min and evaporated to a
solid. The solid was combined with DCM and treated
with approximately 5 eq of TEA and split into 3 equal
portions of reaction mixture A. One portion of the
reaction mixture A was treated with 1.2 eq of methyl
carbonyl chloride and stirred overnight. The resultant
mixture was concentrated and purified by reversed
phase HPLC to afford
4-{4-fluoro-3-[3-(6-methyl-pyridin-3-yl)-ureido]-benzy
l}-piperazine-l-carboxylic acid methyl ester. MS 402
(M+H). A second portion of the reaction mixture A was
treated with 1.2 eq of dimethylsulfamoyl chloride and
stirred overnight. The resultant mixture
wasconcentrated and purified by reversed phase HPLC to
afford 4-{4-fluoro-3-[3-(6-methylpyridin-
3-yl)-ureido]-benzyl}-piperazine-l-sulfonic acid
dimethylamide. MS 451 (M+H). Example 3 Step 1 [00172]
A round bottom flask was charged with 1 eq of
3-chloro-2-fluoroaniline (3A),
l-methyl-2-pyrrolidinone (about 1.5 M 3A in NMP), 2.2
eq of sodium cyanide, and 1.35 eq of nickel(ll)
bromide at RT under N . The concentration was halved
by the introduction of additional NMP under N2 and the
solution was gently warmed to 200+ 5C and stirred for
4 days under N2. The reaction mixture was allowed to
cool to room temperature. The reaction mixture was
diluted with 30 volumes of tert-butyl methyl ether
(MTBE) and filtered through celite. The celite pad was
then rinsed with 10 volumes of MTBE. The organics were
washed with 40 volumes of brine, 2 x 40 volumes of
water and 40 volumes of brine. The combined organics
were dried over sodium sulfate and concentrated to
afford a brown solid, which was dried under vacuum
(-30 in Hg) at 40C for 8 hours to afford the compound
of Formula 3B (71% yield). Example 3 Step 2 [00173] A
solution of 3B in dichloromethane (about 1.5 M 3B in
DCM) at RT under nitrogen mixture was cooled to ~0C,
and 2.0 eq of IM diisobutyllithiumaluminum hydride
(DIBAlH) in DCM was added dropwise over -3.5 hours,
maintaining an internal reaction temperature < 0C.
Upon completion of the DiBAlH addition, the reaction
mixture was added dropwise with vigorous stirring to a
cooled solution (-O0C) of 40 volumes of 15% Rochelle
salt and 10 volumes of DCM, maintaining an internal
reaction temperature below10C. The flask was rinsed
with 10 volumes of DCM and the mixture was allowed to
warm to room temperature and stirred for 4 hours. The
layers were separated, and the aqueous layers were
back extracted with 20 volumes of DCM. The combined
organic layers were washed with 20 volumes of water.
The organic layer was dried over sodium sulfate and
concentrated to afford a brown foam, which was dried
under vacuum (~30 in Hg) at RT to afford 3C (92%
yield). Example 3 Step 3 Steps 3A/R: 



[00174] A solution 1 eq of 3C, tetrahydrofuran (about
1.4 M 3C in THF) and 1.05 eq of methyl
piperazine-1-carboxylate and was allowed to stir at
ambient temperature for 3 hours. To the reaction
mixture was added 1.5 eq of sodium
triacetoxyborohydride portionwise over -40 min,
maintaining an internal reaction temperature below
45C. The reaction mixture was stirred overnight at
room temperature. To the reaction mixture was added 5
volumes of water dropwise, over 1 hour, maintaining an
internal reaction temperature below 30C. Ethyl acetate
(EtOAc, 5 volumes) was then added, and the layers were
separated. The aqueous layers were back extracted with
5 volumes of EtOAc. The combined organic layers were
washed with saturated sodium bicarbonate and solid
sodium bicarbonate was added as needed to bring the pH
to 8 (pHydrion papers). The layers were separated, and
the organic layer was washed with 5 volumes of brine.
The organic layer was dried over sodium sulfate and
activated carbon was added in the drying step. The
organics were filtered through celite and the celite
pad was rinsed 4 times with EtOAc. The organics were
concentrated and dried overnight on the rotavap (~30
in Hg at RT) to afford an amber-brown oil. S p 3C!:
[00175] All calculations are based on the amount of 3C
(R= O). [00176] To 3 volumes of methanol (based on 3C,
R=O)under N2 over an an ice/brine/acetone bathwas
added3 eq of acetyl chloride dropwise over 3 hours,
maintaining aninternal reaction temperature below 0C.
The solution was then stirred for an additional 1 hour
below 0C. A solution of 1.0 eq of unpurified 3D (from
Steps 3A/3B above) in MeOH (about 3.6 M based on 3C,
R=O) was added dropwise over 30 min, maintaining an
internal reaction temperature below 15C. The reaction
was allowed to warm to room temperature overnight. The
solids were filtered the next day and rinsed with 2x
0.5 volumes of MeOH, 5 volumes of 1:1 tert-butyl
methyl ether (MTBE):MeOH, and 5 volumes of MTBE.
[00177] The solids were then taken up in 5 volumes of
EtOAc and saturated sodium bicarbonate and solid
sodium bicarbonate were added as needed to bring the
pH of the aqueous layer to 8 (pHydrion papers). The
layers were separated, and the aqueous layer was
extracted with 5 volumes of EtOAc. The combined
organic layers were washed with 5 volumes of brine,
dried over sodium sulfate, and concentrated to afford
a pale orange solid which was dried under vacuum (-30
in Hg) at ~40C to afford 3D (50% yield). Example 3
Step 4 3D methyl
4-(2-fluoro-3-(3-(6-methylpyridin-3-yl)ureido)benzyl)
piperazinb- 1-oarboxylate [00178] To a solution of 3D
in acetone (about 2.7 M 3D in acetone) was added1.0 eq
of 5-isocyanato-2-methyl pyridine dropwise over 9 min.
A voluminous precipitate formed during the addition,
and the reaction was stirred for one hour. The
reaction mixturewas warmed to reflux for 2 hours and
cooled to RT for 2.5 hour. The reaction was then
warmed to reflux for 1 hr and cooled to RT overnight.
The reaction was filtered and rinsed with 1 volume of
acetone, then three times with 2 volumes of ethyl
acetate. The solids were dried under vacuum (~30 in
Hg) at 6O0C overnight to afford a white powder (86%
yield) of methyl
4-(2-fluoro-3-(3-(6-methylpyridin-3-yl)ureido)benzyl)p
iperazme-l-carboxylate. The material was reworked as
follows: [00179] Methyl
4-(2-fluoro-3-(3-(6-methylpyridin-3-yl)ureido)benzyl)p
iperazine-lcarboxylate from above was dissolved in
acetone (about 0.2 M) under N . The reaction was then
warmed to reflux for 2.5 hr and cooled to RT
overnight. The reaction was filtered and rinsed with 1
volume of acetone, then three times with 2 volumes of
ethyl acetate. The solids were dried under vacuum (~30
in Hg) at 60C overnight to afford methyl
4-(2-fluoro-3-(3-(6-methylpyridin-3-yl)ureido)benzyl)p
iperazine-l-carboxylate as a white powder (79% yield).
The material was reworked as follows: [00180] Methyl
4-(2-fluoro-3-(3-(6-metliylpyridin-3-yl)ureido)benzyl)
piper-azine-lcarboxylate from above was dissolved in
acetone (about 0.2 M) under N2. The reaction was then
warmed to reflux and cooled to RT overnight. The
reaction was filtered and rinsed with 1 volume of
acetone, then three more times with 2 volumes of ethyl
acetate. The solids were dried under vacuum (-30 in
Hg) at 60C overnight to afford methyl
4-(2-fluoro-3-(3-(6-
methylpyridin-3-yl)ureido)benzyl)piperazine-l-carboxyl
ate as a white powder (73% yield). MS 402 (M+H).
Example 4 Step 1 [00181] A 3-neck round bottom flask
was purged with nitrogen for at least ten minutes. The
flask was charged with 1.0 eq of 4A, CH2Cl2 (about 1.2
M 4A in DCM), and about 1.1 eq of DIPEA. The flask was
then cooled to 105C. While the flask was cooling, 1.2
eq of methyl piperazine-1-carboxylate was taken up in
CH2Cl2 (about 5.3 M) .The material did not go into
solution, so an additional 0.05 eq of DEPEA in DCM
(about 0.3 M) was added. The material did not go into
solution, and the suspension was then added dropwise
over 50 min, maintaining an internal reaction
temperature < 300C. The cooling bath was removed and
the reaction mixture was warmed to reflux. The
reaction mixture was maintained at reflux for 19
hours. An additional 0.05 eq methyl
piperazine-1-carboxylate was added, and the reaction
was refluxed for another 2.5 hours. The reaction was
cooled to RT and washed with 5 volumes ofwater. The
water layer was back-extracted with 5 volumes of
CH2Cl2. The combined organic layers were washed with 5
volumes of 10% AcOH/water. The organic layer was then
washed with 5 volumes of saturated sodium bicarbonate
and 5 volumes of brine. The organic layer was dried
over sodium sulfate, filtered and concentrated via
rotavap at 305C to a residue. MTBE was charged to the
rotavap flask at 205C and the flask was rotated until
a solution had been achieved. Hexane was charged into
the flask and the solution stirred for 2.5 hours at
205C. The solids were filtered and rinsed with
hexanes.The solids were dried at <40C under maximum
vacuum until constant mass was achieved (-22 hours) to
afford 4B as a pale yellow solid (66% yield). Example
4 Step 2 4B 4C [00182] A high-pressure reactor was
charged with a slurry of 25 wt % of Pt/C relative to
4B in 8 volumes of THF (relative to Pt/C) followed by
a slurry of 1.5 eq K2CO3, in THF (about 0.67 M), then
a solution of 1.0 eq of 4B in THF (about 0.47 M). The
reactor jacket was set to 10 0C, and the reactor was
charged with 50 psi H2 while maintaining an internal
reaction temperature <30C. The reaction was stirred
for 9 hours, 45 min then stirred for another 3.5
hours. The reaction was filtered. The reaction flask
and and filters were rinsed with 9 volumes of MeOH
(relative to 4B) and concentrated via rotavap at <50C.
The residue was dissolved in 4 volumes of EtOAc and
washed with 4 volumes of water. The water layer was
back-extracted with 4 volumes of EtOAc. The combined
organics were washed with 4 volumes of brine, dried
over sodium sulfate, filtered and concentrated via
rotavap at <50C to afford a residue. Once the solvent
had stopped coming off the rotovap, the residue was
charged with 2 volumes of MTBE and the solution was
concentrated via rotavap at <50C to afford a residue.
Once the solvent had stopped coming off the rotovap,
the material was kept on the rotovap under maximum
vacuum for 15 hours. MTBE (2 volumes) was then charged
to triturate the material and the flask rotated for 2
hours. The solids were filtered and rinsed with 0.5
volumes of MTBE. The solids were dried at <50C under
maximum vacuum until constant mass was achieved (~22
hours) to afford 4C as a pale yellow solid (87%
yield). Example 4 Step 3 methyl
4-(3-(3-(6-ttiethyIpyridin-3-yl)ureido)benzyl) - * -
piperazine-1-carboxylate, 4D[00183] A 3-neck round
bottom flask was purged with nitrogen for at least ten
minutes. The flask was then charged with 1.0 eq 4C in
acetone (about 0.56 M). The flask was warmed at 27C to
form a solution. About 1 eq 5-isocyanato-2-pyridine
was added dropwise over 68 min, controlling the
addition rate to keep the internal temperature < 450C.
After the addition, the reaction mixture was
maintained < 45C for approximately 5 hours. The
reaction was then warmed to a gentle reflux for 35 min
then cooled back to room temperature overnight (15
hrs). The solids were filtered and rinsed with 0.45
volumes of acetone and 1.7 volumes of EtOAc. The
solids were dried in a vacuum oven < 5O0C to afford
4D, methyl 4-
(3-(3-(6-methylpyridin-3-yl)ureido)benzyl)piperazine-l
-carboxylate (89% yield). MS 384 (M+H). Example 5 Step
1 [00184] To a mixture of 1.0 eq
2-fluoro-3-bromo-nitrobenzene (5A), 1.0 eq
tetrabutylammonium chloride, 1.5 eq NaHCO3, and 2.0 eq
allyl alcohol in DMF (about IM allyl alcohol in DMF)
under N2 atmosphere was added 0.4 eq PdCl2. The
reaction mixture was warmed to 60C and stirred under
N2 for 16 h. The temperature was raised to 70C and the
reaction mixture was stirred an additional 4 h.
Additional aliquots of 1 eq allyl alcohol and 0.1 eq
PdCl2 were added and the reaction mixture was stirred
under N2 for 6 h. The reaction mixture was cooled to
room temperature and diluted with EtOAc. The mixture
was washed sequentially with water, IN HCl, and brine.
The organic layer was dried and concentrated to a
residue. Purification over silica gel using
10%EtOAc/Hexane to 60% EtOAc/Hexane as the gradient
eluant afforded 5B. Example 5 Step 2[00185] To a
solution of 1.0 eq 5B in CH2Cl2 (about 0.04 M) under N
atmosphere was added 1.3 eq methyl
piperazine-1-carboxylate HCl salt followed by 1.2 eq
sodium triacetoxyborohydride. The reaction mixture was
stirred at RT overnight. An additional 0.5 eq of
methyl piperazine-1-carboxylate HCl salt followed by 2
eq of sodium triacetoxyborohydride was added to the
reaction mixture and the mixture was stirred at RT for
4 h. The reaction mixture was diluted with CH2Cl and
washed sequentially with water and brine. The organic
layer was dried and concentrated to a residue.
Purification over silica gel using 2:1 EtOAc/Hexane as
the eluant afforded 5C. Example 5 Step 3 [00186] A
mixture of 1 eq 5C, and 50 wt eq of 10% Pd/C in MeOH
(0.06 M 5C in MeOH) was stirred over an atmosphere of
30 psi H2 for 2 h. After replacement of the H
atmosphere with N , the reaction mixture was filtered
through diatomaceous earth and the diatomaceous earth
washed with MeOH. Concentration of the MeOH resulted
in the isolation of 5D in nearly quantitative yield.
Example 5 Step 4 [00187] To a solution of 1 eq 5D in
CH2Cl2 (about 0.1 M) under N2 atmosphere at RT was
added 1 eq 5-isocyanato-2-pyridine and the resultant
mixture was stirred at RT for 12 h. The reaction
mixture was diluted with CH2Cl2 and washed
sequentially with water and brine. The organic layer
was dried and concentrated to a residue. Purification
by preparative reverse phase HLPC (C-1 8 column) using
10% CH3CN/water to 100% CH3CN as the gradient eluant
afforded methyl
4-(3-(2-fluoro-3-(3-(6-methylpyridin-3-
yl)ureido)phenyl)propyl)piperazine-l-carboxylate. MS
430 (M+H).Example 6 Steps 1 and 2 [00188] PdCl2(PPh3)2
(0.05 eq) was added to a mixture of 1.0 eq of 6A, 1.0
eq of tributyl(l-ethoxyvinyl)-tin in dioxane (about
0.4 M) under N2. The mixture was heated at 950C for 4
hours under N2. A mixture of 1:1 v/v EtOAc/ (IM KF)
solution was added to the reaction mixture and the
mixture was stirred for 1 hour. The precipitate was
filtered off. The organic layer was dried and
concentrated to give 6B that was used without further
purification. [00189] To a mixture of 6B in THF (0.8 M
relative to 6A) was added about 2.3 volumes of 2N HCl
and the mixture was stirred at RT for 1 h. Saturated
NaHCO3 was added to the reaction mixture. The reaction
mixture was concentrated to remove THF and to the
resultant mixture was added a volume of ether about 3
times that of the volume of the reaction mixture. The
organic layer was dried and concentrated to a residue.
The residue was purified over silica gel to obtain 6C
(87% in 2 steps). Example 6 Step 3 [00190] To a
mixture of 0.1 to 0.15 eq of
(S)-l-methyl-3,3-diphenylhexahydropyrrolo[
l,2-c][l,3,2]oxazaborole in toluene ( 1 -1.5 M) and
toluene (a volume about 10 times that of the
oxazaborole in toluene) under N2 at 20 C was added
1.05 eq of Et2NPh- BH3. To this reaction mixture was
added dropwise 1.0 eq 6C in toluene (about 0.4 M) over
1.5 hours. The reaction mixture was then stirred for
additional 1 hour at RT. To the reaction mixture was
added about 1.9 volumes of MeOH, followed by about 3.4
volumes of IN HCl. The mixture was stirred for 20 min.
To the reaction mixture was added about 7.8
volumesofether and about 7.8 volumes of brine. The
organic layer was separated, dried and concentrated to
a residue. The residue was purified by chromatography
over silica gel to afford 6D (79%). Example 6 Step 4
[00191] To 1.0 eq 6D in ether (about 0.55 M) and 1.2
eq Et3N was added about 1.1 eq methanesulfonyl
chloride dropwise at 0C. The mixture was stirred at RT
for 30 min. The reaction mixture was filtered and
concentrated to a residue. The residue was dissolved
into about 5.9 volumes of DMF and 1.2 eq methyl
piperazine-1-carboxylate HCl salt and 4 eq of K2CO3
were added. The reaction mixture was heated at 50C for
16 hours. The reaction mixture was cooled to RT and
about 29 volumes of EtOAc and 29 volumes sat. NH4Cl
were added. The organic layer was separated, dried,
and concentrated. The resultant residue was purified
by chromatography over silica gel to give 6E. Example
6 Step 5 [00192] A mixture of 1 eq 6E, and 10 wt eq of
10% Pd/C in MeOH was stirred over an atmosphere of 45
psi H2 for 0.5 h. After replacement of the H2
atmosphere with N2, the reaction mixture was filtered
through diatomaceous earth and the diatomaceous earth
washed with MeOH. Concentration of the MeOH resulted
in the isolation of 6F. Example 6 Step 6[00193] To a
solution of 1.0 eq 6F in CH2Cl2 (at about 0.3 M) under
N2 atmosphere at RT was added 1.0 eq of
5-isocyanato-2-metliylpyridine and the resultant
mixture was stirred at RT for 0.5 h. The reaction
mixture was concentrated to a residue. Purification by
reverse phase HLPC (C-1 8 column) afforded
(S)-methyl-4-(l-(2-fluoro-3-(3-(6-methylpyridin-3-
yl)ureido)phenyl)ethyl)-piperazinel -carboxylate as a
white solid. MS 416 (M+H). Example 7 Step 1 ferf-butyl
piperazine-1-carboxylate [00194] An oven-dried,
round-bottom flask was charged with tert-butyl
piperazine- 1- carboxylate ( 1.1 eq),
3-nitrorhenylacetic acid (7A, 1.0 eq), EDC (1.2 eq),
and HOBT (1.2 eq). The flask was flushed with
nitrogen, and L -dimethylformamide (about 0.5 M 7A in
DMF) and triethylamine (2.0 eq) were added by syringe.
The resulting reaction mixture was stirred overnight
at room temperature. The reaction mixture was then
diluted with EtOAc, and washed 4 times with H2O, twice
with 1N aq. KHSO4, once with saturated NaHCO3, and
once with brine. The organic layer was dried over
Na2SO4, filtered and concentrated in vacuo. Tert-butyl
4-(2-(3-nitrophenyl)acetyl)piperazine-l -carboxylate
(7B) was isolated as a solid (80%) and used without
further purification. Example 7 Step 2[00195] To a
solution of t rt-butyl
4-(2-(3-nitrophenyl)acetyl)piperazine-l-carboxylate
(7B 1.0 eq) in THF (about 0.5 M 7B in THF)) was added
borane-THF (2.0 eq) by syringe. The resulting reaction
mixture was heated to reflux for 2 h. The reaction
mixture was cooled under an ice/water bath and 10% aq.
HOAc was added, slowly. The mixture was concentrated
in vacuo, and the residue was dissolved in EtOAc. The
organic layer was partitioned with water, and the
aqueous layer was made basic (pH ~ 9) by the addition
of 50% NaOH. The organic layer was then washed twice
with saturated aq. NaHCO3 and once with brine. The
organic layer dried over Na2SO4, filtered and
concentrated in vacuo. The resulting tert-butyl
4-(3-nitrophenethyl)piperazine-l-carboxylate (7C,
quant.) was used without further purification. Example
7 Step 3 [00196] A Parr glass liner was charged with
ter -butyl 4-(3-nitrophenethyl)piper-azine-
1-carboxylate (7C, 1.0 eq) and methanol (about 0.2 M
7C in MeOH). To this solution was added a slurry of
12.5 wt eq of 10% Pd/C in methanol. The reaction
mixture was sealed in a Parr hydrogenation vessel and
subjected to 3 pressurization/venting cycles with H2.
The reaction mixture was allowed to proceed at room
temperature and 45 psi H2 for 2.5 h. The reaction
mixture was then charged with 12.5 wt eq of Pd(OH)2/C
and the vessel was repressurized with hydrogen (45
psi). After 1 hr, the reaction mixture was filtered
through a pad of diatomaceous earth, the diatomaceous
earth washed with MeOH, and the combine organic layers
concentrated in vacuo to provide the desired ter
t-butyl 4-(3- aminoplienethyl)piperazine-l-carboxylate
(7D, 63%), which was used without further
purification. Example 7 Step 4[00197] To a solution of
tert-butyl
4-(3-aminophenetliyl)piperazine-l-carboxylate (7D, 1.0
eq) in THF (about 0.3 M 7D in THF) was added
5-isocyanato-2-methylpyridine (1.0 eq) dropwise. The
resulting reaction mixture was stirred for 2 h. To the
reaction mixture was added saturated aq. NaHCO 3. The
mixture was diluted with EtOAc, and the layers were
separated. The organic layer was washed twice with
saturated aq. NaHCO 3 and once with brine. The organic
layer was dried over Na2SO4, filtered and concentrated
in vacuo. Purification over silica gel using 5 - 12%
MeOH/ CH2Cl2 as the gradient eluant provided
tert-butyl
4-(3-(3-(6-methylpyridin-3-yl)ureido)phenethyl)piperaz
ine-l-carboxylate (7E, 63%). Example 7 Step 5 methyl
4-(3-(3-(6-methylpyridin-3-
yl)ureido)phenethyl)piperazine-1-carboxylate [00198]
To a solution of tert-butyl 4-(3-(3-(6-methyl
ryridin-3-
yl)ureido)phenethyl)piperazine-l-carboxylate (7E, 1.0
eq) in MeOH (about 0.2 M 7E in MeOH)) was added a
solution of 2 M HCl in dioxane (about 12 eq). After 70
min the reaction mixture was concentrated in vacuo and
used without purification for subsequent acylations.
MS 398 (MH-H). [00199] The resulting HCl salt (1.0 eq)
from the preceding step was suspended in THF (about
0.15 M salt in THF) and triethylamine (4.0 eq) was
added. The reaction mixture was cooled to 00C, and
methyl chloroformate (1.05 eq) was added dropwise and
the resultant mixture stirred for 5 min at RT. To the
reaction mixture was added saturated aq. NaHCO 3
followed by EtOAc. The layers were separated, and the
organic layer was washed once with saturated aq. NaHCO
3, once with brine, dried over Na2SO4, filtered and
concentrated in vacuo. Purification over silica gel
using 2 - 10% MeOH/CH 2Cl2 as the gradient eluant
afforded methyl
4-(3-(3-(6-methylpyridin-3-yl)ureido)phenethyl)piperaz
ine-l-carboxylate. Example
81-(3-((4-(ethylsulfonyl)piperazin-1-yl)methyl)-2-
fluorophenyl)-3-(6-methylpyridin-3-yl)urea [00200] To
a solution of 1.0 eq 8A in MeOH (about 0.07 M) was
added a solution of 2 M HCl in dioxane (about 30 eq)).
After 70 min the reaction mixture was concentrated in
vacuo and used without purification for subsequent
acylations. [00201] The resulting HCl salt from the
preceding step was suspended in THF (about 0.05 M) and
about 18 eq diisopropylethylamme was added. The
reaction mixture was cooled to O0C, and about 1 eq
ethaneslfonyl chloride was added dropwise. The
resultant mixture was stirred for 5 min at RT. To the
reaction mixture was added saturated aq. NaHCO3
followed by EtOAc. The layers were separated, and the
organic layer was washed once with saturated aq.
NaHCO3, once with brine, dried over Na2SO4, filtered
and concentrated in vacuo. Purification over silica
gel using 1 - 10% MeOH/CH2Cl2 as the gradient eluant
followed by trituration in 1:1 actone/ether afforded
methyl l-(3-((4-(ethylsulfonyl)piperazinl-
yl)methyl)-2-fluorophenyl)-3-(6-methylpyridin-3-yl)ure
a. MS 436 (M+H). Example 9 Triphosgene 5-methyl
isoxazol-3-am ine methyl
4-(4-flUoro-3-(3-(5-methylisoxazol-3-
yl)ureido)benzyl)piperazine-1-carboxylate [00202] To a
solution of about .4 eq triphosgene in THF (about 0.04
M) at RT under N2 atmosphere was added 1 eq
5-methylisoxazol-3-amine and 2 eq diisopropylethylamme
in THF (about 0.2 M amine in THF). The reaction
mixture was stirred for 15 min. To this mixture was
added 1.0 eq 9A in THF (about 0.2 mM 9A in THF). The
resultant mixture was stirred for 10 min. To the
reaction mixture was added saturated aq. NaHCO3
followed by EtOAc. The layers were separated, and the
organic layer was washed once with saturated aq.
NaHCO3, once with brine, dried over Na2SO4, filtered
and concentrated in vacuo. Purification over silica
gel using 1- 10% MeOH/CH2Cl2 as the gradient eluant
afforded 



methyl
4-(4-fluoro-3-(3-(5-methylisoxazol-3-yl)ureido)benzyl)
piperazine-l-carboxylate. MS 392 (M+H).[00203] The
following compounds were synthesized in a manner
similar to the representative compounds above:FLOW
REGULATING IMPLANTS FIELD OF THE INVENTION [0001] The
invention relates generally to flow regulating
implants, for example ophthalmic implants for
treatment of glaucoma. BACKGROUND OF THE INVENTION
[0002] U.S. Patent No. 5,868,697 discloses devices and
methods for regulating fluid flow. The devices and
methods are useful, for example, in the treatment of
glaucoma, by providing for the flow of aqueous humor
from the eye to reduce intraocular pressure (IOP). The
devices and methods disclosed in that patent are
expressly incorporated by reference into this
specification. [0003] As with the devices and methods
disclosed in U.S. Patent No. 5,868,697, the devices
and methods disclosed herein are also for regulating
fluid flow. The devices and methods disclosed herein
are useful, for example, in the treatment of glaucoma,
by providing for the flow of aqueous humor from the
eye to reduce intraocular pressure (IOP). SUMMARY OF
THE INVENTION [0004] In certain embodiments, the
invention is directed to an improved flow regulating
implant that has one or more grooves for allowing
fluid flow. [0005] In certain embodiments, one or more
grooves may have a constant crosssection along its
length. [0006] In certain embodiments, one or more
grooves may have a varying crosssection along its
length. For example, one or more grooves may be
tapered, as a funnel. The wider end may be at the
inlet end or the outlet end. [0007] In certain
embodiments, one or more grooves may have in it
biodegradable material, absorbable material, and/or
threads or sutures. [0008] In certain embodiments, a
resilient band or coating may be placed around the
implant or one or more grooves, to act as a pressure
regulator. [0009] In certain embodiments, in addition
to one or more grooves, the implant may have a tube
passage running through it. The tube passage may have
in it biodegradable material, absorbable material,
and/or threads or sutures.[00010] In certain
embodiments, the implant may have a side projection,
such as a side pin, for engaging tissue. The side
projection or pin may be useful for resisting rotation
and/or firmly holding the implant within the tissue.
[00011] In certain embodiments, the implant may
comprise two or more parts that are held at a distance
from each other to allow fluid flow between the parts.
BRIEF DESCRIPTION OF THE DRAWINGS [00012] FIG. 1 is a
perspective view of a first embodiment of a flow
regulating implant; [00013] FIG. 2 is an alternative
perspective view of the flow regulating implant of
FIG. 1; [00014] FIG. 3 is an alternative perspective
view of the flow regulating implant of FIG. 1; [00015]
FIG. 4 is a perspective view of the flow regulating
implant of FIG. 1, with material in the side grooves;
[00016] FIG. 5 is a perspective view of the flow
regulating implant of FIG. 1, with threads or sutures
in the side grooves; [00017] FIG. 6 is a perspective
view of the flow regulating implant of FIG. 1, with a
flow regulating band or coating around the implant;
[00018] FIG. 7 is a perspective view of an alternative
embodiment of a flow regulating implant with side
grooves, with holes at the outlet ends of the grooves;
[00019] FIG. 8 is a perspective view of another
alternative embodiment of a flow regulating implant
with side grooves, with a hole in the flange at the
outlet end of the implant; [00020] FIG. 9 is a
perspective view of an alternative embodiment of a
flow regulating implant with side grooves, with an
alternative flange design at the outlet end of the
implant; [00021] FIG. 10 is a perspective view of an
alternative embodiment of a flow regulating implant
with side grooves, with a tube passage running through
the implant; [00022] FIG. 11 is a perspective view of
the flow regulating implant of FIG. 10, with a thread
or suture in the tube passage;[00023] FIG. 12 is a
perspective view of an alternative embodiment of a
flow regulating implant, with a side pin; [00024] FIG.
13 is a perspective view of an alternative embodiment
of a flow regulating implant, comprising two parts
that are held at a distance from each other to allow
fluid flow between the parts; [00025] FIG. 14 is a
perspective view of an alternative embodiment of a
flow regulating implant, comprising two parts that are
held at a distance from each other to allow fluid flow
between the parts, wherein the two parts may be pushed
together or moved apart. DETAILED DESCRIPTION [00026]
FIGS. 1 to 3 illustrate a first embodiment of a flow
regulating implant. The illustrated implant is in the
form of an intraocular implant 10. The implant 10
comprises a shaft 11 and a flange (or plate or disk)
12. The cross-section of the shaft may take any
suitable shape, for example square, rectangular,
ellipsoidal, circular, or an irregular shape. In this
illustrated embodiment, the plane of the flange 12
forms an angle with the shaft 11 that corresponds
generally to the angle between the surface of the
sclera of an eye and the intended axis of insertion of
the implant 10. The flange 12 limits the depth of
insertion and stabilizes the device. The angling of
the flange 12 helps limit or prevent rotation of the
device. In certain applications, it may be desired to
remove the device, in which case the flange may be
used for that purpose. [00027] The implant 10 has an
inlet end 13 and an outlet end 14. The flange 12 is
connected to the shaft 11 at the outlet end 14 of the
implant 10. The implant 10 may have one or more
retention projections 15 for retaining the implant 10
after insertion. The retention projection(s) 15 may
take any suitable form. [00028] In the illustrated
embodiment, the shaft 11 has a rounded tip at the
inlet end 13 of the implant 10. It will be appreciated
that the tip may take other suitable forms. For
example, the tip may be a needle-like tip formed by a
beveled surface, angled sharply for easy insertion
into the eyeball. [00029] The implant 10 has two side
grooves 16A, 16B. In the illustrated embodiment, the
side grooves 16A, 16B extend the full length of the
implant 10,from the inlet end 13 to the outlet end 14.
The side grooves 16A, 16B are in the side of the shaft
11 and extend through the flange 12. [00030] An
implant in accordance with the invention may be
inserted by methods disclosed in U.S. Patent No.
5,868,697, incorporated herein by reference. The
insertion of the implant is not restricted to those
methods. In certain instances, it may be desirable to
implant the device such that the flange is located
under scleral flap, i.e., a flap of tissue cut from
the sclera. In such a method, a scleral flap is
carefully cut from the sclera. The cut is preferably
not made all the way through the sclera to the
anterior chamber. Rather, the cut extends only part
way through, to create the scleral flap that can be
moved away to expose a place for insertion of the
implant. With the scleral flap lifted, the implant is
inserted in the intended implantation site, with the
flange under the scleral flap. The implantation of the
device under a scleral flap may assist in absorption
of fluid. It also may assist in retention of the
device. [00031] With the device as illustrated in
FIGS. 1 to 3, in operation, the grooves 16A, 16B form
passageways for fluid to flow from the inlet end 13
toward the outlet end 14 of the implant 10. In the
case of an intraocular implant, the aqueous humor in
the eye can flow along the grooves from the inlet end
13 toward the outlet end 14. [00032] The grooves 16A,
16B are directly adjacent the tissue into which the
implant 10 is implanted. Thus, for example, the
scleral tissue of the eye will surround the implant.
In this manner, the scleral tissue can function as a
valve to control the flow of fluid out of the eye.
When the pressure in the anterior chamber is low, the
tissue is close around the implant and in the grooves
to block or limit the flow of fluid along the grooves.
When the pressure in the anterior chamber is elevated,
the fluid exerts pressure on the tissue to clear the
passageway along the grooves, and fluid will flow
along the grooves between the implant device and the
tissue. [00033] With the grooves, the aqueous humor
flowing out of the anterior chamber is allowed to
directly contact the scleral tissue, which allows for
direct absorption of the aqueous humor by the sclera.
The fluid may be absorbed by the sclera or may flow
out, for example underneath the conjunctiva. [00034]
The groove(s) may take any suitable form. For example,
one or more grooves may be shaped as a funnel,
tapering from one end to the other. The widerend may
be at the outlet end or the inlet end, depending on
the desired application. Other modifications to the
size, shape, and/or cross-sectional configuration of
the groove(s) may be made. [00035] It will be
appreciated that in addition to the flow regulation
characteristics, the grooves may serve the additional
benefit of limiting or preventing rotation of the
device. It will also be appreciated that non-circular
crosssections for the shaft will also help limit or
prevent rotation of the device. For example, a
cross-section having corners, like a square,
rectangular or other polygonal cross-section, will
help limit or prevent rotation. In addition, a
crosssection with different dimensions in different
direction, like an elliptical or rectangular
cross-section, will help limit or prevent rotation.
The grooves may help to limit or prevent rotation even
with an otherwise circular cross-section for the
shaft. The tissue in the gutters may help hold the
position of the device. [00036] FIG. 4 illustrates the
flow regulating implant of FIG. 1, with material 17 in
the side grooves. In this example, the material 17 may
be a biodegradable material, an absorbable material,
or a material that may be ablated with a laser. Such
materials may act to block or limit flow initially and
to allow more flow over time. For example, a physician
may ablate the laser-ablatable material at some period
of time after implantation, or in increments over
time. The biodegradable or absorbable material may act
to block flow upon initial implantation and to erode
or degrade over time to allow more flow. Further
descriptions of the use of such materials in flow
regulating implants are provided in U.S. Patent Nos.
6,203,513 and 6,558,342, the disclosures of which are
incorporated herein by reference. [00037] FIG. 5
illustrates the flow regulating implant of FIG. 1,
with threads or sutures 18 in the side grooves. The
threads or sutures 18 may act to block or limit flow
initially and to allow more flow over time. For
example, a physician may remove the threads or sutures
18 at some period of time after implantation, or may
remove one at a time in increments over time. It will
be appreciated that more than one thread or suture 18
may be placed in each groove. Further descriptions of
the use of threads or sutures in flow regulating
implants are provided in U.S. Patent No. 6,558,342,
the disclosure of which is incorporated herein by
reference. [00038] FIG. 6 illustrates the flow
regulating implant of FIG. 1, with a flow regulating
band or coating 19 around the implant. The band or
coating 19 mayextend over only part of the length of
the implant, as illustrated, or, alternatively, it may
extend over the full length of the implant. The band
or coating 19 may be shaped to extend into the
grooves. The band or coating 19 is resilient and acts
as valve to control the flow of fluid out of the eye.
When the pressure in the anterior chamber is low, the
band or coating 19 is close around the implant and in
the grooves to block or limit the flow of fluid along
the grooves. When the pressure in the anterior chamber
is elevated, the fluid exerts pressure on the band or
coating 19 to clear the passageway along the grooves,
and fluid will flow along the grooves between the
implant shaft and the band or coating 19. [00039] FIG.
7 illustrates another embodiment of a flow regulating
implant. This flow regulating implant 20 is similar to
the flow regulating implant 10. The flow regulating
implant 20 has a shaft 21, a flange 22, and grooves
26A, 26B (groove 26B not shown). In this embodiment,
the flange has holes 27A, 27B in it at the outlet ends
of the grooves 26A, 26B, respectively. These holes
allow the flow of fluid away from the implant. [00040]
FIG. 8 illustrates another embodiment of a flow
regulating implant. This flow regulating implant 30 is
similar to the flow regulating implants described
above. The flow regulating implant 30 has a shaft 31,
a flange 32, and grooves 36A, 36B. In this embodiment,
the flange has a hole 38 in it. With this hole, a
suture may be used to attach the implant to tissue to
fix it in place. [00041] FIG. 9 illustrates a flow
regulating implant 40. This flow regulating implant 40
is similar to the flow regulating implants described
above. The flow regulating implant 40 has a shaft 41,
a flange 42, and grooves 46A, 46B. In this embodiment,
the flange 42 has a different shape, which may be
useful in certain applications. [00042] FIG. 10 is a
perspective view of an alternative embodiment of a
flow regulating implant with side grooves. The implant
50 has tube passage 5 1 running through the implant.
This tube passage 5 1 provides an additional
passageway for fluid flow. The tube passage may have
in it absorbable, biodegradable, laserablatable and/or
removable material for blocking or partially
obstructing fluid flow, and for allowing further flow
over time. FIG. 11 illustrates the flow regulating
implant of FIG. 10, with a thread or suture 58 in the
tube passage 51.[00043] FIG. 12 is a perspective view
of an alternative embodiment of a flow regulating
implant 60, with a side projection in the form of a
side pin 68. Upon implantation, the pin 68 is fixed in
the scleral tissue and serves to resist rotation of
the device. The pin 68 may also assist in holding the
device in the sclera, providing a sealing of the
sclera around the shaft of the implant to prevent
undesired leakage. The pin also fixes the device to
prevent the possibility of the device pressing on and
eroding the conjunctiva. [00044] The projection or pin
could be may of any suitable material, and it could be
removable or changeable. For example, the projection
or pin could be made of absorbable, biodegradable,
laser-ablatable and/or removable material. The
projection or pin 68 could be movable with a hole in
the shaft 61, so that its length of projection from
the shaft 6 1 could be adjustable. Also, a slot or
other holes could be provided to allow adjustment of
the positioning of the projection or pin. [00045] FIG.
13 is a perspective view of an alternative embodiment
of a flow regulating implant. The implant 70 comprises
two parts 71, 72 that are held at a distance from each
other to allow fluid flow between the parts. In
implant 70, the two parts 71, 72 are joined to each
other by two cylinders 73A, 73B. The implant may be
formed as one piece, or the parts may be joined by any
suitable means, for example welding. The two parts 71,
72 may be joined by just one cylinder or by parts of
other shapes, for example, one or more spheres.
Alternatively, the two parts may be shaped to be
joined directly together with a space between them. It
will be appreciated that the space 74 between the
parts 71, 72 provides a space for the flow of fluid
and allows further fluid contact with the sclera.
[00046] FIG. 14 illustrates a flow regulating implant
80 comprising two parts 81, 82 that are formed
together as parts of a single, one-piece device. It
will be appreciated that the space 84 between the
parts 81, 82 provides a space for the flow of fluid
and allows further fluid contact with the sclera,
similar to the implant 70. The two parts 81, 82 may be
pushed together or moved apart, which can control the
spacing and thus the fluid flow. [00047] An implant
constructed in accordance with the invention may be
manufactured entirely from or covered with any
suitable material, such as stainless steel, silicon,
gold, nitinol, Teflon, tantalum, PMMA, or any other
suitable metallic or polymeric or other material. The
entire device may be made from a degradablematerial.
The device may be made by molding or any other
suitable method of manufacture. The device may be
manufactured as one piece or as separate pieces that
are joined together. The implant may be coated with
heparin or any other suitable coating. [00048]
Implants in accordance with the invention may be
provided with other features and/or implanted with
delivery devices and/or by other methods, for example
those disclosed in U.S. Patent Nos. 5,868,697;
6,203,513 and 6,558,342, discussed above. [00049] As
will be appreciated by persons having ordinary skill
in the art, the various embodiments of implants
described hereinabove are given by way of example
only. Various changes, modifications and variations
may be applied to the described embodiments without
departing from the scope of the invention, defined by
the appended claims.CLAIMS 1. An implant for
regulating fluid flow, the implant comprising a shaft
and a flange, the implant having an inlet end and an
outlet end, wherein the implant comprises one or more
grooves in the side of the shaft for enabling fluid
flow. 2. The implant of claim 1, wherein the cross
section of at least one groove is constant along its
length. 3. The implant of claim 1, wherein at least
one groove is tapered. 4. The implant of claim 1,
further comprising removable material located in at
least one groove. 5. The implant of claim 4, wherein
the removable material is a laser-ablatable materials.
6. The implant of claim 4, wherein the removable
material is a removable thread or suture. 7. The
implant of claim 1, further comprising a degradable
material located in at least one groove. 8. The
implant of claim 1, further comprising an absorbable
material located in at least one groove. 9. The
implant of claim 1, further comprising a resilient
band or coating covering at least a portion of at
least one groove. 10. The implant of claim 1, further
comprising a projection extending from the side of the
shaft for anchoring the implant within tissue. 11. The
implant of claim 1, wherein the cross-section of the
shaft is non-circular.12. An implant for regulating
fluid flow, the implant comprising a first part and a
second part, wherein the first part is spaced from the
second part, and wherein a space is located between
the first part and second part for enabling fluid
flow. 13. The implant of claim 12, wherein the first
part and second part are joined to each other by an
additional piece. 14. The implant of claim 12, wherein
the first part and second part are formed together as
parts of a single, one-piece implant. 


