
SUBSTITUTED UREA DERIVATIVES FOR TREATING CARDIAC DISEASES [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 Ca2+
levels. With each heartbeat, Ca2+ levels rise and fall, initiating cardiac
muscle contraction and then cardiac muscle relaxation Each of the
components of the sarcomem 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-lt 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 Ca2+ modulated) coupled with
return of the  catalytic 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 sareomere present targets for the treatment of
heart failure, for example by increasing contractility or facilitating
complete relaxation to modulate systolic and diastolic function,
respectively. 100071Congestive heart failure ("CH") 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
OW is systolic dysfunction, an impairment of cardiac contractility (with a
consequent reduction in the amount of blood ejected with each heartbeat).
Systolic dysfunction with compensatmy 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 CRP. 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 myoeyte 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 isehemic
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 CUP is usually the
result of inadequate outpatient therapy. Hospital discharges for CHF rose
from 377,000 (in 1979) to 970,000 (in 2002) making CUP 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 a  bypass pump, for example, by administration of an agent that assists
the stopped or slowed heart in resuming nonnal 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 Metopes have failed to meet the gold standard for heart failure
therapy, i.e., to prolong patient survival. In 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 Simple 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-tent 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
sarcontere 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 I  R43 Formula I
and 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 -Nm Ti is
one, two, or three; 



121 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, Rs is hydrogen, halo, cyano, optionally substituted
alkyl, optionally substituted heterocycloalkyl, or optionally substituted
heteroaryl when W is -Cm and R3 is absent when W is -Nri R4 is hydrogen,
halo, cyano, optionally substituted alkyl, optionally substituted
heterocycloalkyl, or optionally substituted heteroaryl when Y is -Cm and R4
is absent when Y is -NM and Rs is hydrogen, halo, cyano, optionally
substituted alkyl, optionally substituted heterocycloalkyl, or optionally
substituted heteroaryl when X isand 125 is absent when X is -Nm R13 is
hydrogen, halo, cyano, hydroxyl, optionally substituted alkyl, optionally
substituted heterocycloalkyl, or optionally substituted heteroaryl when Z
is - Cm and RI3 is absent when Z is --Nm and; R6 and R7 are independently
hydrogen, aminocarbonyl, alkoxycarbonyl, optionally substituted alkyl or
optionally substituted alkoxy, or R6 and R2, taken together with the carbon
to which they are attached, form an optionally substituted 3- to
7-membered ring which optionally Semantics one oradditional beteroatoms,
selected from N, 0, 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, cattier or adjuvant and at least one chemical entity
desmibed herein, and instuctions 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. [00201Also 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 phannaceutical 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. R41 WX0  R2 ro/ H Ris  Formula I wherein RI, R2,123, R4, Rs,
andare as defined above, comprising the steps of  converting a compound of
Formula 400 R4 R3Rs WX aNH2 R13 400 to a compound of Foimula 401; 74
R3,NNRs 



WX NCNH2 Ris 401 hydrolyzing the compound of Formula 401 to a compound of
Formula 402 zN H2 Ris 402 wherein R is chosen from 0 and NH;
contacting a compound of Formula 402 with a compound of formula Ri-H
wherein RI is optionally substituted amino or optionally substituted
heterocycloalkyl to form a compound of Formula 403; and  R4 R3R5 WX NH2 Ri3
403       contacting a compound of Formula 403 with a compound of the
formula R2-NCO to yield a compound of Formula I. [0024IOther aspects and
embodiments will be apparent to those skilled in the art  form the
following detailed description. [0025JAs 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 Boo=t-butyloxy carbonyl cyclo c- CBZcarbobenzoxy =
benzyloxycarbonyl DCM=dichloromethane = methylene chloride = 0H2C12
DIBAL-HDiisobutylaluminium hydride DIEA or DIPEA=N,N-diisopropylethylamine
DMIr=N,N-dimethylformamide DMSOdimethyl sulfoxide eq=equivalent Bt=ethyl
Bt0Acethyl acetate Et0H=ethanol grain GC  gas chromatography Ii, hi,
his=hour or hours Memethyl mm=minute  mlmilliliter 



mmol Ph=phenyl PyBroPbromo-tristyrrolidinophosphonitun hexafluorophosphate
RT=room temperature s- secondary t- tertiary TFAtrifiuoroacetic acid
THE=tetrahydroftwan TLCthin layer chromatography VolumenaL/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 C20 or below, such as
C13 or below, for example, C6 or below. For example Cp-C6allcyl encompasses
both straight and branched chain allcyl of from 1 to 6 carbon atoms.
Examples of alkyl groups include methyl,  



ethyl, propyl, isopropyl, n-butyl, sec-butyl, tert-butyl, panty!, 2-pentyl,
isopentyl, neopentyl, hexyl, 2-hexyl, 3-hexyl, 3-methylpentyl, and the
like. AlkyRine is another subset of alkyl, referring to the same residues
as alkyl, but having two points of attachment. For example, Co alkyl=
indicates a covalent bond and C1 alkylene is a methylene group. When an
alkyl residue having a specific number of carbons is named, all geometric
isomers having that number of carbons are intended to be encompassed; thus,
for example, "butyl" is meant to include n-butyl, sec-butyl, isobutyl and
t-butyl; "propyl" includes n-propyl and isopropyl. "Lower allcyl" refers to
alkyl groups having one to four carbons. [00311"Cycloalkyl" indicates a
saturated hydrocarbon ring or fused bicyclic ring, having the specified
number of carbon atoms, usually front 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 norbomane. Examples of fused bicyclic
rings include octahydro-11-1-indene, octahydropentalene,
1,2,3,3a,4,5-hexahydropentalene, 1,2,4,5,6,7,7a-heptahydro-211-indene,
4,5,6,7-tetrahydro-211-indene and the like. [0032]By "alkoxy" is mean( 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 C13 or below, for example, Cs 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 C13 or below,
for example, C6 or below. [0034]"Acyl" refers to the groups (alkyl)-C(0)-;
(cycloalkyl)-C(0)-; (ny1)-C(0)-;  (hetereary1)-C(0)-; and
(heterocycloalkyD-C(0)-, wherein the group is attached to the parent
structure through the carbonyl functionality and wherein alkyl, cycloalkyl,
aryl, heteroaryl, and heterocycloallcyl are as described herein. Myl 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 C2 acyl
group is an acetyl group having the formula Clis(C=0)-. [00351By
"alkoxycarbonyl" is meant an ester group of the formula (alkoxy)(0=0)-
attached through the carbonyl carbon wherein the alkoxy group has the
indicated number of  carbon atoms. Thus a C1-C6alkoxycarbonyl group is an
alkoxy group having from Ito 6 carbon atoms attached through its oxygen to
a carbonyl linker. [0036]By "amino" is meant the group -NI-I2, 100371The
term "aminocarbonyl" refers to the group -CONRbRe, where       Rb is chosen
from hydrogen, optionally substituted Ct-C6 alkyl, optionally substituted
aryl, and optionally substituted heteroaryl; and Re is chosen from hydrogen
and optionally substituted C1-C4 alkyl; or       Rb and Re 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 0, N. and S in the
heterocycloalkyl ring;       where each substituted group is independently
substituted with one or more substitu.ents independently selected from
Ci-C4 alkyl, aryl, heteroaryl, aryl-CI-C4 alkyl-, heteroaryl-C1-C4 alkyl-,
C1-C4 haloalkyl, -OCT-Ca alkyl, -OCI-C4 alkylphenyl, alkyl-OH,haloalkyl,
halo, -OH, -NI-12, -Ct-C4 -N(CI-C4 alkyl)(Ci-C4 alkyl), -NTH(Ci -(,4
alkyl), -N(Ct-C4 alkyl)(Ci-C4 alkylphenyl), -NH(C1-C4 alkylphenyl), cyano,
nitro, oxo (as a substitutent for cycloalkyl, heterocycloalkyl, or
heteroary1), -0O21-1, -C(0)0C1-(14 alkyl, -CON(Q-C4 allcyl)(Ci-C4 alkyl),
-CONH(CI-C4 alkyl), -CONI-12, -NHC(0)(CI-C4 alkyl), -N1-1C(0)(phenyl),
-N(CI-C4 allcyl)C(0)(C1-C4 alkyl), -N(C1-C4 alkyl)C(0)(phenyl), -C(0)C1-C4
alkyl, -C(0)C1-C4 phenyl, -C(0)C1-C4 haloallcyl, -0C(0)Ct-C4 alkyl,
-802(Ci-C4 alkyl), - ,802(phenyl), -802(C1-C4 haloalkyl), -802NE12,
-802NH(CI-C4 alkyl), -SO2N111(pheny0, -NHS02(Ci-C4-NHS02(phenyl), and
-NIIS02(CI-C4 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, fluorene, [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, 0,
and S. For such fused, bicyclic ring systems wherein only one of the rings
is a carbocyclic aromatic ring, the point of attachment may be at the
carbocyclic aromatic ring or the heterocycloalkyl ring. Bivalent radicals
formed from substituted benzene derivatives and having the free valences at
ring atoms are named as substituted phenylene radicals. Bivalent radicals
derived from univalent polycyclic hydrocarbon radicals whose names end in
"-y1" by  removal of one hydrogen atom from the carbon atom with the free
valence are named by adding "-idene" to the name of the corresponding
univalent radical, e.g., a naphthyl group with two points of attachment is
termed naphthylidene. Aryl, however, does not encompass or overlap in any
way with heteroaryl, separately defined below. Hence, if one or more
carbocyclic aromatic rings is fitsed with a heterocycloalkyl aromatic ring,
the resulting ring system is heteroaryl, not aryl, as defined herein.
[00401The term "aryloxy" refers to the group -0-aryl. 100411In the term
"arylallcyl" 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 fluor, chloro, Memo, and iodo, and the terin
"halogen" includes fluorine, chlorine, bromine, and iodine.
[0043]"Haloalkyl" 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 Ito 3, heteroatoms chosen from
N, 0, 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, 0, 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 heteroatyl ring
systems wherein only one of the rings contains one or more heteroatoms, the
point of attaclunent may he at the heteroaromatie ring or the cycloalkyl
ring. When the total number of S and 0 atoms in the heteroaryl group
exceeds I, those heteroatoms are not adjacent to one  another. In certain
embodiments, the total number of S and 0 atoms in the heteroaryl group is
not more than 2. In certain embodiments, the total number of S and 0 atoms
in the aromatic heterocycle is not more than 1. Also included within the
definition of lwteroaryl are oxide derivatives, for example N-oxides of
nitrogen containing aryl groups, such as pyridine1-oxide, or >S(0) and
>5(0)2 derivatives of sulfur containing groups. Examples of heteroaryl
groups include, but are not limited to, systems (as numbered from the
linkage  position assigned priority l), such as 2-pyridyl,4-pyridyl,
2,3-pyrazinyl, 3,4- pyrazinyl, 2,4-pyrimidinyl, 3,5-pyrimidinyl,
2,3-pyrazolinyl, 2,4-imidazolinyl, isoxazolinyl, oxazolinyl, thiazolinyl,
thiadiazolinyl, tetrazolyl, thiersyl, benzothiophenyl, furanyl,
benzoluranyl, benzoimidazolinyl, indolinyl, pyridizinyl, triazolyl,
quinolinyl, pyrazolyl, and 5,6,7,8-tetrahydroisoquinoline. Bivalent
radicals derived from univalent heteroaryl radicals whose names end in
"-y1" 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
pridylidene. Heteroaryl does not encompass or overlap with aryl as defined
above. 



[00461In the term "heteroarylalkyl" or "heteroarallc.r.", 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 (pyrrolyI)I-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-pynolinyl, 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-moipholinyl (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
sal:corner; 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 -C6 alkylsulfanyl. [0050]The term "sulfinyl" includes the
groups: -8(0)-H, -S(0)-(optionally substituted alkyl), -8(0)-optionally
substituted aryl), -8(0)-optionally substituted heteroary1),
-S(0)-(optionally substituted helerocycloalkyl); and -S(0)-(optionally
substituted amino).  [0051]The term "sulfonyl" includes the groups:
-S(02)-H, -S(02)-(optionally substituted alkyl), -S(02)-optionally
substituted aryl), -S(02)-optionally substituted hetemaryl),
-S(02)-(optionally substituted heterocycloalkyl) ,-S(02)-(optionally
substituted alkoxy), -5(02)-optionally substituted wyloxy),
-S(02)-optionally substituted heteroaryloxy), -S(02)-(optionally
substituted heteroeycloalkyloxy); and -S(02)-(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)allcyl 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, heterocycloalkyl, 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: -R",-0(C]-C2 alky1)0- (e.g., methylenedioxy.), -SR', guanidine,
guanidine wherein one or more of the guanidine hydrogens are replaced with
a lower-alkyl group, -NRble, halo, cyano, nitro, -CUR", -0O2Rb, -CONRble,
-000121), -00O21e, -0C0NRble, -NleCORb, -NR0CO21e, -NReCONRble,-SO2Ra,
-S02NRble, and -Nle8021e,       where le is chosen from optionally
substituted CI -C6 alkyl, optionally substituted aryl, and optionally
substituted heteroa.ryl;       R" is chosen from hydrogen, optionally
substituted Ci-C6 alkyl, optionally substituted aryl, and optionally
substituted heteroaryl; and R is chosen from hydrogen and optionally
substituted CI-Ca alkyl; or       BY and le 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 0, 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-C4 allcyl, aryl, heteromyl, aryl-Ct-C4
alkyl-, heteroaryl-C1-C4 alkyl-, Ci-C4 haloalkyl-, -OCI-C4 allcyl, -OCI-C4
alkylphenyl, -Ci-C4 alkyl-OH, -001-04 haloallcyl, halo, -OH, -NH2, -01-04
alkyl-NH2, -N(C1-C4 alkyl)(Ci-C4 alkyl), -N1-1(Ci-C4 alkyl), -N(C1-04
alkyl)(Ci-C4 allcylphenyl), -N1-1(CI-C4 alkylphenyl), cyano, nitro, oxo (as
a substitutent for cycloalkyl, heterocycloallcyl, or heteroaryl), -CO2H,
-C(0)0CI-C4 -CON(C1-C4 alkyl)(CI-C4 alkyl), -CONEI(C1-C4 alkyl), -CONI-12,
-NTIC(0)(C1-C4 alkyl), -NHC(0)(phenyl), -N(C1-04 alkyl)C(0)(Ci-C4 alkyl),
-N(C1-C4 allcyl)C(0)(phenyl), -C(0)Cc-C4 alkyl, -0(0)01-04 phenyl,
-0(0)01-04 haloalkyl, -0C(0)C1-04 allcyl, -802(C1-C4 alkyl), -S02(phenyl),
-S02(C1-04 haloalkyl), -802.NH2, -802NH(C1-04 alkYD, -S02N1-1(phenyl),
-NI-I802(Ci-04 alkyl), -N1-1802(phenyl), and -NHS02(C1-C4 haloalkyl),
[00541The terms "substituted" cycloalkyl, aryl, heterocycloallcyl, and
heteroaryl also include oxo (=0) and oxide (-0-) substituents, for example
N-oxides of nitrogen containing aryl groups, such as pyridine-l-oxide, or
>S(0) and >S(0)2 derivatives of sulfur containing groups. [00551The term
"substituted acyl" refers to the groups (substituted alkyl)-C(0)..;
(substituted cycloalkyl)-C(0)-; (substituted aryl)-C(0)-; (substituted
heteroary1)-C(0)-; and (substituted heterocycloallcy1)-C(0)-, wherein the
group is attached to the parent structure through the carbonyl
functionality and wherein substituted alkyl, cycloallcyl, 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: -Re, -OR", -0(01-02 alky1)0-methylenedioxy-), -SLY, guanidine,
guanidine wherein one or more of the guanidine hydrogens are replaced with
a lower-alkyl group, -WIC halo, cyano, nitro, -CORb, -CO2Rb, -CONR.ble,
-000R1', -0002Ra, -000NRble, -NleCORb, -NRcCO2Ra, -N-leCONRbRe, -0021e,
-CONRble, - NleCORI), -SOW, -8021e, -SO2NRbRe, and -Nle8021e,       where
le is chosen from optionally substituted 01-06 alkyl, optionally
substituted aryl, and optionally substituted heteroaryl;        RI) is
chosen from H, optionally substituted 01-05 alkyl, optionally substituted
aryl, and optionally substituted. heteroaryl; and R. is chosen front
hydrogen and optionally substituted 01-04 alkyl; or        Rb and R taken
together with the nitrogen to which they are bound, form an optionally
substituted 5- to 7-membered nitrogen-containing hetcrocycloalkyl which
optionally includes 1 or 2 additional heteroatorns selected from 0, N, and
S in the heterocycloallcyl ring;       where each optionally substituted
group is =substituted or independently substituted with one or more, such
as one, two, or three, substituents independently selected from Ci-C4
alkyl, aryl, heteroaryl, aryl-CI-Ca alkyl-, heteroaryl-Cu-C4 alkyl-, CI-Ca
haloalkY1-, -OCI-C4 alkyl, -001-04 alkylphenyl, -01-04 alkyl-OH, -OCT-Ca
haloallcyl, halo, -OH, -NH2, -01-C4 allcyl-NH2, -N(Ci-C4 allcyl)(C1-04
allcyl), -NTI(CI-C4 alkyl),  -N(Ci-C4 alkyl)(CI-C4 allcylphenyl),
-NIT(Ci-C4 alkylphenyl), cyano, nitro, oxo (as a substitutent for
cycloalkyl, heterocycloalkyl, or heteroaryl), -0O211, -C(0)0C1-04 alkyl,
-CON(CI-C4 alkyl)(CI-C4 alkyl), -CONH(CI-C4 alkyl), -CONH2, -NHC(0)(CI-C4
alkyl), -NHC(0)(phenyl), -N(C1-04 alkyl)C(0)(C1-04 alkyl), -N(CI-Ca
alkyl)C(0)(phenyl), -C(0)C1-C4 alkyl, -C(0)CI-C4 phenyl, -0(0)01-04
haloalkyl, -00(0)01-04 alkyl, - S02(CI-C4 allcyl), -802(plienyl),
-S02(CI-04 haloalkyl), -80214112, -802NH(CI-C4 alkyl), -802N1-1(phenyl),
-N1-1802(CI-C4 alkyl), -NHS02(phenyl), and -NHS02(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. [00561The term "substituted allcoxy" refers to alkoxy
wherein the alkyl constituent is 



substituted (i.e., -0-(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:      -le,
-Ole, -0(C1-C2 alky1)0- (e.g,, methylenedioxy-), -SRb, guanidine, guanidine
wherein one or more of the guanidine hydrogens are replaced with a
lower-alkyl group, -NRble, halo, cyano, nitro, -COle, -CO2Rb, -CONRble,
-000RY, -0CO2Ra, -000NRble, -NfeCORb, -NleCO2RY, -NleCONTele, -SORa,
-802R", -802NRble, and -NRS021e,      whore le is chosen from optionally
substituted CI-C6 alkyl, optionally substituted aryl, and optionally
substituted heteroaryl;       Rb is chosen from H, optionally substituted
01-06 alkyl, optionally substituted aryl, and optionally substituted
heteroaryl; andle is chosen from hydrogen and optionally substituted CI-Ca
alkyl; where each optionally substituted group is =substituted or
independently substituted with one or more, such as one, two, or three,
substituents independently selected from Ci-C4 alkyl, atyl, heteroaryl,
aryl-Cu-Ca alkyl-, heteroaryl-C1-C4 allcyl-, Ct-Ca haloalkyl-, -OCI-Ca
alkyl, -OCI-C4 allcylphenyl,  -C1-C4 alkyl-OH, -0C1-04 haloallcyl, halo,
-OH, -NH2, -01-04 alkyl-NH2, -N(C1-C4 alkyl)(CI-C4 alkyl), -NE(Ci-C4
alkyl), -N(CI-C4 alicyl)(C1-C4 alkylphenyl), alkylphenyl), cyano, nitro,
oxo (as a substitutent for cycloalkyl, heterocycloalkyl, or heteroary1),
-CO2H, -C(0)0Ci-C4 alkyl, -CON(Ci-C4 alkyl)(Ci-C4 alkyl), -CONH(CI-C4
alkyl), -CON1-12, -NHC(0)(Ci-C4 alkyl), -NHC(0)(phenyl), -N(Q-C4
allcyl)C(0)(C)-c4 alkyl), -N(CI-C4 allcyl)C(0)(phenyl), -C(0)Ct-C4 alkyl,
-C(0)C)-C4 phenyl, -C(0)Ct-C4 haloallcyl, -0C(0)Ci-C4 ailcyl, -802(Ci-C4
alkyl), -S02(phenyl), -S02(Ci-C4 haloalkyl), -302N112,
-SO2NH(C1-C4-SO2NH(phenyl), - NliS02(Ci-C4 alkyl), -NHS02(pheny1), and
-NHS02(C1-C4 haloalkyl). In some embodiments, a substituted alkoxy group is
"polyalkoxy" or -0-(optionally substituted allcylene)-(optionally
substituted alkoxy), and includes groups such as -OCH2C1-120C113, and
residues of glycol ethers such as polyethyleneglycol, and
-0(CH2C1-120).CH3, where x is an integer of 2-20, such as 2-10, and for
example, 2-5. Another substituted alkoxy group is hydroxyallcoxy or
-00-12(CI-12)y0H, where y is an integer of 140, such as 1-4. [00571The term
"substituted alkoxycarbonyl" refers to the group (substituted alkyl)-
0-C(0)- 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:       -le, -ORb, -0(01-02 alky1)0-
(e.g., methylenedioxy-), -SPY, guanidine, guanidine wherein one or more of
the guanidine hydrogens are replaced with a lower-alkyl group, -NRble,
halo, cyan, nitro, -COPY, -0O212", -CONRble, -000Rb, -00O21e, -000NRble,
-NfeCORb, -1l4leCO2Rb, -NRCONRble, -002Rb, -CONRble, -NleCORb, -SOIe,
-8021e, -SO2NR1'le, and -NleS02Ra,       where le is chosen from optionally
substituted CI-Cc alkyl, optionally substituted aryl, and optionally
substituted heteroaryl;       K1' is chosen from H, optionally substituted
01-06 alkyl, optionally substituted aryl, and optionally substituted
heteroaryl; and K is chosen from hydrogen and optionally substituted 01-04
alkyl; or       Rb and le 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 0, 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-C4 allcyl, aryl, heteroaryl,
aryl-Q-C4 alkyl-, heteroaryl-C1-C4 alkyl-, C1-C4 haloalkyl-, -OCI-C4 alkyl,
-OCI-C4 alkylphenyl, -CI-Ca alkyl-OH, -0C1-C4 haloallcyl, halo, -OH,
-N1-12, -C1-C4 alkyl-NH2, -N(Ci-C4 alkyl)(Ci-C4 alkyl), -NH(CI-C4
-NT(CI-C4 alkyl)(Ci-C4 alkylphenyl), -NH(C1-04 alkylphenyl), cyano, nitro,
oxo (as a substitutent for cycloallcyl, heterocycloalkyl, or heteroaryl),
-CO2H, -C(0)0CI-C4 alkyl, -CON(Ci-C4 alkyl)(Ct-C4 alkyl), -CONH(C1-C4
alkyl), -CONH2, -NHC(0)(C1-C4 alkyl), -NHC(0)(phonyl), -N(CI-C4
alkyl)C(0)(CI-C4 alkyl), -N(C1-C4 alkyl)C(0)(phenyl), -C(0)CI-C4 alkyl,
-C(0)CI-C4 phenyl, -C(0)C1-C4 haloalkyl, -0C(0)C1-C4 alkyl, ,- S02(C1-04
alkyl), -802(phenyl), -802(C1-C4 haloalltyl), -SO2N-H2, -802NH(CI-C4
alkyl), -802NH(phenyl), -NHS02(Ci-C4 alkyl), -N11502(phenyl), and
-NHS02(C1-C4 haloalkyl). [0058]The term "substituted amino" refers to the
group -NKRd orNRdRd where 



each le is independently chosen from: optionally substituted alkyl,
optionally substituted cycloallcyl, optionally substituted acyl, optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted
heterocyeloalkyl, alkoxycarbonyl, sulfmyl and sulfonyl, wherein substituted
allcyl, cycloalkyl, atyl, heterocycloalkyl, and hcteroaryl 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, -Cab, -0(Ci-C2
alky1)0- (e.g., methylenedioxy-), -SR", guanidine, guanidine wherein one or
more of the guanidine hydrogens are replaced with a lower-alkyl group,
-NRble, halo, cyano, nitro, -CORb, -CO2Rb, -CONRble, -000Rb, -00021e,
-000NRble, -NrCORb, -NReCO2Rn, -NreCONRble, -0O21e, -CONRbRe, -NReCORb,
-SOR,a, -802R' , -SO2NRble, and -NRY802Ra,      where Rn is chosen from
optionally substituted Ci-C6 allcyl, optionally substituted aryl, and
optionally substituted heteroatyl;       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 le 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 heteroatorns selected from 0, 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-Ci-C4 alkyl-, heteroaryl-CI-C4 alkyl-, CI-C4 haloalkyl-,
-0Ci-C4 alkyl, -0C1-C4 alkylphenyl,-0CI-C4 haloalkyl, halo, -OH, -NI-12,
-C1-C4 allcylNH, -N(Ci-C4 alkyl)(Ci-C4-N1-1(CI-C4 alkyl), -N(C1-C4 alkyl)(0
-C4 alkylphenyl), -NH(Cr-C4 alkylphenyl), cyano, nitro, oxo (as a
substitutent for cycloalkyl, heterocycloalkyl, or heteroaryl), -0O21-1,
-C(0)0Q-C4 alkyl, -CON(Ct -C4 alkY1)(C1-C4-CONI-I(Ci-C4-CONHz, -NHC(0)(Q-C4
-NFIC(0)(phenyl), -N(Ci-C4 alkyl)C(0)(C1-C4 -N(C1-C4 alkyl)C(0)(pheny1),
-C(0)Ci-C4 ailcyl, -C(0)01-C4 phenyl, -C(0)C1-C4 haloallcyl, -0C(0)C1-C4
ailcyl,- 802(Ci-C4 allcyl), -802(pherty1), -802(Ct-C4 haloalkyl), -SO2NH2,
-802NH(Ci-C4 -802N11(phenyl.), -NHS02(C1-C4 a1kyl, -NJ1802(phenyl), and
-NHS02(Ci-C4 haloalkyl), and       wherein optionally substituted acyl,
alkoxycarbonyl, sullinyl and sulfonyl are as defined herein.
[00591Compounds of Formula I include, but are not limited to, optical
isomers of compounds of Formula 1, racemates, and other mixtures thereof.
In addition, compounds of Formula I include Z- and E- forms (or cis- and
trans- forms) of compounds with carbon-carbon double bonds. hi those
situations, the single enantiomers or diastereomers, i.e., optically active
forms, can be obtained by asymmetric synthesis or by resolution of the
vaccinates. 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 cluomatography (HPLC) column. Where compounds of
Formula I exists in various tautomeric forms, chemical entities of the
present invention include all tantomeric 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 polymmphs, 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 polynamphs, 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
pharmaceutically   acceptable 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. [00621"Pharmaceutically acceptable salts" include,
but are not limited to salts with inorganic acids, such as hydrochlorate,
phosphate, diphosphate, hydrobromate, sulfate, sulfinate, nitrate, and like
salts; as well as salts with an organic acid, such as malate, maleate,
fumarate, tartrate, succinate, citrate, acetate, lactate, methanesulfonate,
p-toMenesulfonate, 2- hydroxyethylsulfonate, benzoate, salicylate,
stearate, and alkanoate such as acetate, HOOC(CH2),,-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, maybe
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
Fonnula 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, heirai-hydrates, monohydrates, dihydrates, trihydrates, etc,
[0066]The term "ehelate" 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 formed  between the compound and the molecule. For example,
complexation can occur through van der Waals interactions, hydrogen
bonding, and electrostatic interactions (also called ionic bonding).
[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 may be 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. 



[00701By "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 &resting 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 NamExpertTM available from Cheminnovat ion or the automatic naming
feature of ChemDraw Ulm version 9.0 from Cambridge Soft Corporation) as
described below. For example, the compound:      0 HH  i.e., the compound
according to Formula I where W, X, Y and Z aren is one, RI is substituted
piperazinyl, R2 is 6-methyl-pyridin-3-yl, R3 is hydrogen, RA is hydrogen,
Rs is hydrogen, RA is hydrogen, 127 is hydrogen and R13 is hydrogen can be
named methyl 4-[(3-
{[(6-methyl-3-pyridyl)aminoicarbonylaminolphenyl)methylipiperazinecarboxyla
te. Likewise, the compound: ABS 0 



i.e., the compound according to Formula I where W, X, Y and Z aren is one,
RI is substituted piperazinyl, R2 is 6-methyl-pyridin-3-yl, R3 is hydrogen,
RA is hydrogen, Rs is hydrogen, RA is hydrogen, 12.7 ZS hydrogen and R23 is
fluoro can be named N-{3-[(1S)- l -(4-
acetylpiperazinypethyrEa-fluorophenyl)
[(6-methyl(3-pyridyl))amino]carboxamide. [0074]Likewise, the compound 0
i.e., the compound according to Formula I where W, X, Y and Z are -C=, n is
one, RI is substituted piperazinyl, R2 is 6-methyl-pyridin-311, R3 is
hydrogen, RA is hydrogen, Its is hydrogen, RA is hydrogen, R7 is hydrogen
and Ris is fluor can be named [3-fluoro-5-(3-
pyridin-3-yl-ureido)-benzyl]..meithyl-carbamic acid methyl ester or methyl
4-[(2-fluoro-3-
{[(6-methyl(3-pyridyi)amino}carbonylaminolphenypinethylipiperazinecarboxyla
te..  [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 -10C to 110C. 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 -10C to
about 110C over a period of about 1 to about 24 hours; reactions left to
tun 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 ("TI-IF"), 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
(8)-isomers may be resolved by methods known to those skilled in the art,
for example by formation of diastereoisomeric salts or complexes which may
be 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.
(00801Many 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 



R1-N H2 + R2-N H2  0  My- 2  H Formula I    101103       [00811Preparation
of Compounds of Formula IReferring 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. Abase, 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    



[00821Preparation of Compounds of Formula IReaction 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-NI-I2) 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 XR3  134 Rs X  LV     302
Ri3   



114 R5     R5 Nirr"X  RB     \N     [0083]Preparation of Compounds of
Formula II Referring to Reaction Scheme 3,  the benzylic alcohol of Formula
301 is converted to a leaving group ("Ly" such as halo, mesylate or
trifiate), 302 using commonly employed synthetic methodology (for example.
see: "Comprehensive Organic Transformation" LaRock, Richard C., 1989, Val
publishers, Inc. p.353-365, which is incorporated heterin by reference). 



[00841 'A mixture of a compound of Formula 302 and amine of formula HNR8129
in an aprotic solvent such as dichloromethane or DMF from -40C to 110C is
allowed to stir for between 1 to 15 hr. The product, a compound of Formula
II, is isolated and purified. [00851Alternatively, 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 HNR8R9 in a solvent such as
dichloromethane with a reducing agent such as triacetoxyborohichide 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 TI, is isolated
and purified. [00871Alternatively, 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, Inc. p.972-976, which is incorporated herein by
reference) to form amide 305. Amide 305 is reduced to a compound of Formula
H using commonly employed synthetic methodology such as treating 305 with
borane-dimethylsulfide in Till? from -40C to reflux for 1 to 96 hr. [0088]A
compound of Formula Ii 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 74 RsR5 NN. WX CIz ."'"-"fPN%-'? NH2 Ris 400
74 WX 



IStep 2 NCZNH2 Ris 401    402k R=0403 402B, R=NH     Ris 405
[0089]Referring to Reaction Scheme 4, Stop 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 I
equivalent, for example, 1.35 equivalents) of nickel( bromide. Additional
NMP is added, and the solution is gently watmed to about 200C and stirred
for about 4 days. The product, a compound of Formula 4.01, is isolated and
optionally purified.  [00911To 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 1 M
solution of DIBAL-11) 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. 



E00911Referring 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 R2-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 Paula 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 I  Formula I and pharmaceutically
acceptable salts, chelates, non-covalent complexes, prodrtigs, and mixtures
thereof, wherein W, X, Y, and Z are independently -0= 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;
12.2 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 -0=, 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 -0=, and Ri is absent when Y is -N=; and
Rs is hydrogen, halo, cyano, optionally substituted alkyl, optionally
substituted heterocycloalkyl, or optionally substituted heteroaryl when X
is -0=, and Rs is absent when X is -N=; RD is hydrogen, halo, cyano,
hydroxyl, optionally substituted alkyl, optionally substituted
heterocycloalkyl, or optionally substituted heteroaryl when Z is - 0=-, and
RI3 is absent when Z is -11=; and; R6 and R7 are independently hydrogen,
aminocarbonyl, alkoxycarbonyl, optionally substituted alkyl or optionally
substituted alkoxy, or RS 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, 0, and S in the ring. [00981In certain embodiments one of W, X, Y
and Z is 100991In certain embodiments, W, X, Y and Z are--C=. [00100]In
certain embodiments, RI is -NR8R9 wherein R8 is lower alkyl and R9 is
optionally substituted alkyl, optionally substituted heterocycloalkyl,
optionally substituted acyl or optionally substituted sullonyl. [00101]In
certain embodiments, R8 is methyl or ethyl. [00102]In certain embodiments,
R9 is -(CMORIO wherein Rro is hydrogen or lower alkyl (such as methyl or
ethyl). In certain embodiments, Rio is hydrogen, methyl or ethyl, 1001031In
certain embodiments, R9 is -(562)-R17 wherein R17 is lower alkyl or
-NRI11212 wherein R11 and RI2 are independently hydrogen or lower alkyl
(such as methyl or ethyl). 00101In certain embodiments, R9 is alkyl
optionally substituted with optionally substituted amino. [00105]In certain
embodiments, R9 is optionally substituted heterocycloalkyl. [00106]In
certain embodiments, RI is selected from optionally substituted
piperazinyl;  optionally substituted
1,1-dioxo-IX6-[1,2,5]thiadiazolidin-2-y1; optionally substituted
3-oxotetrahydro-pyrrolo[1,2-e]oxazol-6-yl, optionally substituted
2-oxo-imidazolidin-l-y1; optionally substituted morpholinyl; optionally
substituted 1,1-dioxo-116-thiomorpholin-4-y1; optionally substituted
pyrrolidin-l-y1; optionally substituted piperidine-l-yl, optionally
substituted azepanyl, optionally substituted 1, il-diazepanyl, optionally
substituted 3-oxotetrahydro-1H-oxazolo[3,4-a]pyrazin-3(5H)-one, optionally
substituted 5,6,7,8-tetralaydro[1,2,41triazolo[4,3-a]pyrazinyl, and CZ\ HN 



oNN  optionally substituted [00107]In certain embodiments, RI is
substituted piperazinyl; optionally substituted piperidine-1-yl, optionally
substituted pyrrolidin-l-yl, optionally substituted azepanyl or  optionally
substituted 1, 4-diazepanyl In certain embodiments, RI is optionally
substituted piperazinyl. In certain embodiments, RI is optionally
substituted piperidinyl. [00108jhi 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. [001091In certain embodiments, Ry is chosen from
pyridin-3-yl,pyridin- I-oxide, phenyl, pyrimidin-5-yl, and isoxazol-3-yl,
wherein each pyridin-3-yl,  pyridin-1 -oxide, phenyl, pyrimidin-5-yl, and
isoxazol-3-y1 is optionally substituted with lower alkyl, lower alkoxy,
halo (such as fluoro or chloro), vane or acetyl. In certain embodiments, Ry
is pyridin-3-yl, which is optionally substituted with lower alkyl; R2 is
pyridin-4-y1 which is optionally substituted with lower alkyl; phenyl which
is optionally substituted with halo; optionally substituted pyrimidin-5-y1;
or optionally substituted isoxazol-3-yl. In certain embodiments, R2 is
pyridin-3-y1; 6-methyl-pyridin-3-y1; 6-cyano-pyridin-3-y1;
6-acetylpyridin-3-y1; 6-trifluoromethyl-pyridin-3-y1; pyridintyl;
2-methyl-pyridin-4-y1; phenyl; 4- fluorophenyl; 4-chlorophenyl; or
5-methyl-isoxazol-3-y1 [001101In certain embodiments, n is one. In certain
embodiments, n is two. hi certain embodiments, n is three [00111]In certain
embodiments, R6 and R7 are independently hydrogen,  aminocarbonyl,
alkoxycarbonyl, optionally substituted allcyl 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,
0, and S in the ring. [00112]In certain embodiments, R6 and R7 are
independently hydrogen or methyl. hi certain embodiments, R6 and 117 are
independently hydrogen. In certain embodiments, R6 and 127 are
independently hydrogen or methyl. In certain embodiments, n is one and 1t6
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 Ri is hydrogen.-methyl-isoxazol-3-yl.  1001131In certain
embodiments, R3 is hydrogen, cyano, lower alkyl (such as methyl or ethyl)
or halo (such as chloro or fluoro). In certain embodiments, R.3 is hydrogen
or Nom. [00114]In certain embodiments, R4 is hydrogen, pyridinyl, halo or
optionally substituted lower alkyl. In certain embodiments, RA is hydrogen,
pyddinyl, trifluoromethyl, 



or fluoro. [00115]In certain embodiments, R5 is hydrogen, pyridinyl, halo
or optionally substituted lower alky. hi certain embodiments, Rs is
hydrogen, chloro, fluor, methyl, or tifluoromethyl, 1001161In certain
embodiments, 1213 is hydrogen, lower alkyl (such as methyl or ethyl),
hydroxyl, or halo hydrogen, halogen, hydroxyl, or lower alkyl In certain
embodiments, RI3 is hydrogen or fluor. [00117]In certain embodiments, R3,
R4, R5, and RI3 are hydrogen. In certain embodiments, one of R3, Rty, R5,
and R13 is not hydrogen. [00118]In certain embodiments, one of it,, RA, R5,
and R13 is halo, optionally substituted lower alkyl, or cyano and the
others are hydrogen. In certain embodiments one of R3, RA, Rs, and RI3 is
halo, methyl or cyano and the others are hydrogen. In certain embodiments
two of R3, R4, Rs, and RI3 are halo or cyano and the others are hydrogen.
[00119]In certain embodiments, one of 123, RA, R5, and RI3 is fluor and the
others are hydrogen. LI certain embodiments, one of R3, RA, R5, and RI3 is
cyano and the others are hydrogen. In certain embodiments, two of R3, RA,
R5, and R13 are not hydrogen. In certain embodiments, two of R3, R4, Rs,
and R13 are halo and the others are hydrogen, hi certain embodiments, two
of R3, RA, R5, and RI3 are fluor and the others are hydrogen. [00120]In
certain embodiments, the chemical entity of Formula I is chosen from a
chemical entity of Formula lb Rs 0  R2  N Rs Formula lb [00121]wherein R2,
R3, RA, R5, R6, R7, Re, R9, R13, and n are as described for 



compounds of Formula I.  [001221In certain embodiments, the chemical entity
of Formula I is chosen from a chemical entity of Formula Ic  Formula To
wherein R2, Rs, RA, R5, R6, R7, R13, and ri are as described for compounds
of Formula 1 and wherein Ti is -CI-112.14-, -NRisCHI214-, -CHRI 4-15-, or
-0-112.14CHRI4-; and [00123)each R14 and Ris is independently selected from
hydrogen, optionally substituted alkyl, optionally substituted acyl,
carboxy, optionally substituted lower alkoxycarbonyl, optionally
substituted anninocarbonyl, optionally substituted alkoxy,. optionally
substituted cycloalkoxy, optionally substituted sulfonyl, optionally
substituted amino, optionally substituted cycloallcyl, and optionally
substituted heterocycloalkyl. [00124]In certain embodiments, Ti is
-NRisCHIC.14-, i.e., RI is a piperazinyl ring substituted with R14 and Ris.
In certain embodiments, Ti is -011214CHR14-.  [001251hi certain
embodiments, R14 and Kis are independently selected from hydrogen, methyl,
carboxy, methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,
isopropoxycarbonyl, tert-butoxycarbonyl, benzyloxy carbonyl,
N,N-dimethylcarbamoyl, acetyl, propionyl, isobutyryl, propoxy, methoxy,
cyclohexylmethyloxy, methylsulfonyl, ethylsulfonyl, n-propyisulfonyl,
isopropylsulfonyl, azetidin-I -ylsulfonyl, dimethylamino
sulfonylonethanesulfonamido, N-methyl-methanesulfonamido,
ethanesulfonamido, N-methyl-cthanesulfonamido,
N-methoxycarbonyl-N-methylamino, N-ethoxycarbonyl-Nmethylamino,
N-isopropoxycarbonyl-N-n-tethylamino, N-tert-butoxyearbonyl-Nmethylamino,
acetamido, N-methylacetamido, N-methylpropionamido, Nmethylisobutyramido,
amino, methylamino, dimethylamino, N-methyl-(dimethylamino sulfonyl)amino,
and piperidin-l-yl. [00126]In certain embodiments, F14 is chosen from
hydrogen, methyl, and methoxymethyl.  [00127]In certain embodiments, RI5 is
chosen from optionally substituted acyl, optionally substituted lower
allcoxycarbonyl, and optionally substituted sulfonyl. In certain
embodiments, Ris is chosen from lower allcoxycarbonyl, 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, RA, R5, R6, R7, RI3, and n are as described for
compounds of For nula lc 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 --G"=. [001301In certain embodiments, T2 is
[00131]lh certain embodiments, RIG is selected from hydrogen, methyl,
fluoro, cyano, methoxy, and acetyl. ha certain embodiments, R16 is hydrogen
or methyl. 1001321In certain embodiments, W, X, Y and Z n is one, two, or
three;       RI is --NRsR9 wherein Rs is lower alkyl and R9 is optionally
substituted acyl or optionally substituted sulfonyl;         R2 is
pyridin-3-y1 which is optionally substituted with lower alkyl; phenyl which
is optionally substituted with halo (such as fluom); optionally substituted
p3nimidin-5-y1; or optionally substituted isoxazol-3-y1; 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 RI3 is hydrogen or fluoro.
[001331In certain embodiments,  W, X, Y and. Z are-C=; n is one, two, or
three; 



RI is -NR8R9 wherein R8 is lower alkyl and R9 is optionally substituted
acyl or optionally substituted sulfonyl;       R2 is pyridin-3-y1 which is
optionally substituted with lower alkyl; phenyl which is optionally
substituted with halo (such as fluoro); optionally substituted
pyrimidin-5-y1; or optionally substituted isoxazol-3-yl; R3 is hydrogen or
fluoro; R4 is hydrogen, pyridinyl or fluoro; Rs is hydrogen or fluoro; R6
and 1244 are independently hydrogen or methyl; and R43 is hydrogen or fluor
wherein one of Rs, R444 and Rs is not hydrogen [00134]hi 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 the
heterocyclic ring; R2 is pyridin-3-y1 which is optionally substituted with
lower allcyl; phenyl which is optionally substituted with halo (such as
fluoro); optionally substituted pyrimidin-5-y1; or optionally substituted
isoxazol-3-yl. R3 is hydrogen or fluoro; R4 is hydrogen, pridinyl or
fluor(); Rs is hydrogen or 'Moro; R6 and Ri are independently hydrogen or
methyl; and R13 is hydrogen or fluor. [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 the
heterocyclic ring; R2 is pyridin-3-y1 which is optionally substituted with
lower alkyl; phenyl which is optionally substituted with halo (such as
fluoro); optionally substituted pyrimidin-5-y1; or optionally substituted
isoxazol-3-yl. R3 is hydrogen or fluoro; Rel is hydrogen, pyridinyl or
fluor, R5 is hydrogen or fluoro; R6 and R7 are independently hydrogen or
methyl; and R13 is hydrogen or fluoro, wherein one of R3, R4, and R5 is not
hydrogen. 1001361In certain embodiments, the compound of Formula I is:
methyl 4-[(2-fluoro-3-{[(6-methyl(3-
pyridyl))aminolcarbonylatnino}phenyl)methyllpiperazinecarboxylate;
N-({3-fluoro-5-[(3-pyridylamino)carbonylaminolphenyl}inethyl)methoxy-Nmethy
lcarboxamide; N-[(3-fluoro-5-
{[(6-metliy1(3-pyridyWamino]carbonylamino}plienyOmethyl]methoxy-N-
methylcarboxamide;
N43-(([(dimethylamino)sulfonylimethylamino)methyl)-5-fluorophenyl](3-
pyridylamino)earboxamide;
N-P-({Rdimethylamino)sulfonylimethylamino)methyl)-5-fluorophenyl][(6-mothyl
(3- pyridyl))aminolearboxamide; N-(3-
(Rethylsulfonyl)methylaminoimethyll-5-fluoropheny1)[(6-methyl(3-
pyridylpaminoJearboxamide; methyl 4-({3-fluoro-5f(3..
pyridylamino)carbonylamino]phenyl}methyppiperazinecarboxylate; N-(3-
([4-(ethylsulfonyl)piperazinyl]methyl}-5-fluorophenyl)(3-pyridylamino)carbo
xamide; methyl 4-K3-fluoro-5-{[(6-methyl(3-
pyridyl))aminoicarbonylainina}phenyl)methyllpiperazinecarboxylate; N-(3-
{[4-(ethylsulfonyl)piperazinyl]nethylI-5-fluoropheny1)[(6-rnethyl(3- 



pyridyl))amino]carboxamide;
N43-({4-[(climethy1amino)sulfony1]piperazinyl}methyl)-5-4luorophenyl][(6-me
thyl(3-       pyridyl))tunino]carboxamide;
N-[3-({44(dimethylamino)sulfonylThiperazinyl)methyl)-5-fluorophenyli(3-
pyridylamtho)carboxamide; N-[3-{ {4-
[(dimethylamino)sulfonyl]pipetazinyllmethyl)-5-fluorophenyl] [(4-
fluorophenyl)amino] earboxamide; methyl 4 -[(3-fluoro -5- {[(4-
orophenyl)amine] earl) onyl amino }phenyl)methylipiperazinecarboxylate;
N-(3- {[4-(ethylsulfonyl)piperazinyl]methyl) -5-fluoropheny1)[(4-       flu
orophenyl) ami nojearboxamide; methyl 4-({4-fluoro-3-[(3-
pyridylamino)earbonylarthno]phenyl}methyl)piperazinecarboxylate;
N45-({4-[(dimethylamino)sulfonylipiperazinyl} methyl)-2-fluorophenyl}(3 -
pyridylamino)earboxamide; N-(5- {[4-(ethylsulfonyl)pip erazthylimethyl)
-2-fluoropheny1)[(6-methyl(3- pytidy1))amiflojoarboxamide; N-(5-
{[4-(ethylsulfonyl)piperazinyl]methyl)
-2-fluorophenyl)(3-pyridylamino)earboxamide; N-[5-( {4-[(d
imethylamino)sulfonyl] piperazinyl}methyl)-2-chtorophenyli [(6-methyl(3 -
pyridyl))aminojearboxamide; methyl 4-[(4-fluom-3- {[(6-methyl(3 -
pyridyl))amino]carbonylamino } phenyl)methyl]pip erazinecarb oxylate; N-
{3-[(4-acetylpiperazinyl)methyl] -5-fluorophenyl} [(6-methyl(3 -
pyridyl))amino]carboxamide; N-(5-fluom-3 {[4-(methyleulfonyl)pip
erazinyllimethyll phenyI)[(6-methyl(3- pyridyI))amino] carbox amide;
N[5-fluoro -3 -( {4 -[(methyl ethyl)sulfonyl]p ip erazinyl}methyl)phenyll
[(6-methyl(3- pyridyl))aminojcarb oxami de; N-(5-fluoro-3-
([4-(2-methoxyacetyl)piperazinyl]methyl} pheny1)[(6-methyl(3-
pyridy1))amino]earboxamide; N-(5-fluoro-3-
{[4-(propylsulfbnyl)piperazinyl]methyl}pheny1)[(6-methyl(3 -
pyricly1))amino]carboxamide; 



ND.< {4-[(l 13)- 1 -(dimethylamino)-2-cyano-2-azaviny1Thip erazinyl)
methyl)-5 - fluorophenyl][(6-methyl(3 tyridy1))amino]carbox am ide; N-
{5-fluoto -3
-[(5-methyl-1,1-dioxo(1,2,5-thiadiazolidin-2-y1))methyllphenyll (3 -
pyridylamino)oarboxamide; N-{5-fluoro-3-[(5-methyl-1,1-dioxo(1
,2,5-thiadiazolidin-2-y1))methyljphenyl } [(6-metlly1(3-
pyridylpaminolearboxamide; N- {5-fluoro-3-[(5-methyl-1
,1-dioxo(1,2,5-thiadiazolidin-2-y1))methyl]phenyl} [(4-
fluorophenyl)amino]carboxamide; methyl 4-[(2-fluoro-5- {[(6-methyl(3-
pyridyl))aminojearbonylamino}phenyl)methylThiperazinecarboxylate; N-(3-
{{4-(ethylsulfonyppiperazinyl]methyl)-4-fluoropheny1)[(6.methyl(3-
pyridyl))aminolearboxamide;
N43-({4-[(dimethylaanino)sulfonyl]piperazinyl)methyl)-4-fluorophenyl][(6-me
thyl(3-       pylidyl))aminolearboxa.mide; methyl 4 -({2-fluoro-5-[(3-
pyrklylamino)carbonylamino]phenyllmethyppiperazineearboxylate; N-(3-
{{4-(ethylsulfonyl)piperazinyl]methyll
-4-fluorophenyl)(3-pridylarnino)carboxamide;
N43-({4-[(dimethy1amino)su1fonyl]piperaziny1}methyl)-4-fluoropheny1k3-
pyridylamino)earboxamide; methyl
4-({3-[(3-pyridylamino)earbonylamino]phenyl}methyppiperazinecarboxylate;
N-(3-
{{.4-(ethylsulfonyl)piperazinyl]methyllphenyl)(3-pyridylamino)oarboxamide;
N-(3- (14-(ethylsulfonyl)piperazinyl]methyllpheny1)[(6-methyl(3-
pyridyThaminolearboxamide; methyl 41(3- {[(6-methyl-3-
pyridyl)amino]carbonylamino)phenyOmethyl]piperazinecarboxylate;
N43-({4-{(dimethylamino)sulfonyl]piperazinyllmethyl)phenylj(3-
ppidylamino)carboxamide;
N43-({4-[(dimethylamino)sulfonyl]piperazinyllmethyl)phenyll [(6-methyl(3-
pyridy1))aminoicarboxamide; N-[(3 -methyl-2-oxoimidazolidinyOmethyl]phenyl}
(3-pyridylamino)carboxamide; 



N- {5 -fluoto-3-[(3-methyl-2-oxoimidazolidinyl)methyl]phenyl) [(6-methyl(3-
pyridyl))amino]carboxamid e; N-
{5-fluoro-31(4-methyl-3-oxopiperazinyl)methyl]phenyll
(3-pyridylamino)earbox amide;
N43-fluoro-5-(piperidylmethyl)phenyl][(6-methyl(3-pyridy1))amino]carboxamid
e; N43 -fluoro-5 4piperidylinethyl)phenyli(3-pyridylamino)earboxamide;
N-P-({(3S)-4-[(dimethylamino)sulfbnyl]-3-(methoxymethyppiperazinyl}me
hyl)-5- fluorophenyli(3-pyridylamino)carboxamide; N-(3-
{{(3S)-4-(ethylsulfony1)-3-(methoxymethyppiperazinyl]methyl) -5
-fluorophenyl)(3-  pyridylamino)carboxamicle; methyl (28)-44
{5-fluo10-3-[(3-pyridylamino)oarbony1amina]phenyl} methyl)-2-
(methoxymethyl)piperazincearboxylate;
N43-({(3S)-4-[(dimethylamino)su1fonyl]-3-(mothoxymethyl)piperaziny1lmothyl)
-5- fluorophenyl][(6-methy1(3-pyridy1))amino]carboxamide; N-(3-
{[(3S)-4-(ethylsulfony1)-3-(mothoxymethyppiperazinyllmethyl}
-5-fluorophony1)[(6- methyl(3-pyridy1))aminoicarboxamide; methyl
(28)-4-[(5-fluoro-3- {[(-methyl(3-pyridy1))an
noicarbonylamino}phenyl)methyl]-2-
(methoxymethyppiperazinecarboxylate;
N-P-flumo-3-(morpholin-4-ylmethyl)pheny1)[(6-mothyl(3-pyridyl))aminoicarbox
amide;
N45-fluoro-3-(momholin-4-ylmethyl)phenyll(3-pyridylamino)carboxamide; N-
{34(1,1 -dioxo(1,4-thiazaperhydmin-4-yl))methyli-54luorophanyll
[(6-methyl(3- pyridyl))aminoicarboxamide; N-
{3-[(1,1-dioxo(1,4-thiazaperhydroin-4-yl))methyli-5-fluomphenyll (3-
pyridylamino)oarboxamide; N-
(5-fluoro-3-[(4-mothylpiperazinyl)methyljphenyll [(6-methyl(3-
pyridy1))amino]carboxamide; N-
(5-fluoro-3-[(4-methylpiperazinyl)methyliphenyl)(3-pyridylaminc)carboxamide
; N- {3 -[((3S)-3-
{[(dimethylamino)sulfonyl]methylamino}pynolidinyl)methyll-5- fluomphenyl}
(3-pyridylamino)carboxamide; N-r3 -(
((3S)-3-[(ethy1sulfony1)methylamine]pyrrolidinyl}
methyl)-5-fluoropheny11(3- pyridylamino)carboxamide; N-[(3S)-1 -(
(3-fluoro-5-[(3-pyridylamino)oarbonylamino]phenyllmethyl)pyrmlidin-3-
yl]methoxy-N-methyloarboxamide; N- {3-[((3 S)-3 -
adimethylamino)sulfcmylimethylamino}pymilidinyl)methyli-5- fluorophenyl}
[(64nothyl(3-pyridyl))aminc]oarboxamide; N-[3-(
((38)-3-[(ethylsulfonyOmethylamino]pyrrolidinyl}methyl)-5.fluorophenyl][(6-
methyl(3-pyridy1))amineicarboxamide; 



N- {(38)-1-[(3-fluoro-5- {[(6-methyl(3- pyriclyl))aminolcarbonylamino }
phenyl)methylipyrmlidin-3 -y1} methoxy-Nmethylcarboxamide; N-(5 -fluoro-3 -
{[4-(methylsulfonyl)piperidyl]nethyllpheny1)[(6-methyl(3-
pyridylDamino]carboxamide;
N-(5-fluoro-3-{[4-(methylsulfonyl)piperidyl]methyl)phenyl)(3-pyridylamino)e
arboxamide; N-(3-
([4-(ethylsulfonyl)piperazinyl]methyll-5-fluoropheny1ypyrimidin-5.-
ylamino)earboxamide; N-[3-(
{4-[(dimethylarnino)sulfonylipiperazinyl)methyl)-5-fluorophenyl](pytimidin-
5- ylamino)earboxamide; methyl 1 -[(3 -fluoro-5 - {[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyOmethyl]piperidine-4-carboxylate; methyl
1-({3-fluoro-5-[(3-pyridy1amino)earhonylamino]pheny1)methyppiperidine-4-
carboxylate; methyl 4-[(3-fluom-5-{[(5-methylisoxazol-3-
yDamino]earbonylamtholphenypmethyllpipetazinecarboxylate;
N43-({4-Rdimethylamino)sulfonylipiperazinyl) methy1)-5-fluorophenyl]
[(5-methylisoxazol- 3 -yl)atnino]carboxamide; N-(3-
{[4-(ethylsulfonyl)piperazinyl]methyl}
-5-fluoropheny1)[(5-methylisoxazol-3- yflamino]earboxamide; ({5-[((3R)-3-
{[(dimethylamino)sulfonylimethylamino}piperidyl)methyli-3-
fluorophenyl}amino)-N-(3-pyridyl)carboxamide; ([54
{(3R)-3-[(othylsulfonyl)methylaminolpiperidyl}methyl)-3-fluorophenyl]amino}
-N-(3- pyridyl)carboxamide; N-[(312)-1-( {5
-f1uoro-3-[(N-(3-pyridy1)carbamoy1)aminojphenyl) methyl)(3-
piperidyl)]methoxy-N-methylearboxamide; ( (5-[((3R)-3-
{Rdimethylamino)sulfonylimethylamino}pipericlyOmethyl]-3-
fluorophertyllamino)-N-(6-methyl(3-pyridyl))eathoxamide; {[5-(
f(312.)-3-Kethylsulfonyl)methylaminelpiperidyl)methyl)-3-fluorophenyl]amino
} -N-(6- methyl(3-pyridyl))earboxamide; N- {(3R)-1-[(5-fluoro-3-
{[N-(6-methyl(3-pyridyl))earbamoyl]amino }phenyl)methyli (3 - piperidyl)}
methoxy-N-methylcarboxamide; methyl 4-( {3 -fluoro-5-Risoxazol-3-
ylamino)earbonylamino]phenyllmethyppiperazineearboxylate; 



N-(3- f[4-(ethylsolfortyppiperazinyl]methyll-5-fluomphenyl)(isoxazol-3- ,
ylamino)earboxamide;
N43-({4-[(climethylamMo)sulfonyl]piperazinyl}methyl)-5-fluorophenyl](isoxaz
ol-3- ylamino)carboxamide;
N45-fluoro-3-({44methyl(methylsumethyl)phenyl][(6- methyl(3-pyridyl))amthe
carboxami de; N43-({44(ethylsullonyl)methylamMolpiperidyl}methyl)-5
-fluomphenyli [(6-methyl(3- pyridyl))amino}oarboxamide; N- {34(4-
{[(dimethylamino)sulfonyl]methylamino piperidypmethyll -5-fluorophenyl}
[(6- inethyl(3-pyridyl))aminol carbox amide; N- {140 -fluor -5-
{[(6-methyl(3-pyridyl))amthojearbonylamino} phenyl)methyll(4- piperidy1)}
methoxy-Nmethylcarboxamide;
N-{1-[(3-fluoro-5-{[(6-methyl(3-pyridy1))amino]cE&bonylamino phenyl)methyl]
(4- piperidy1)} -N-methylacetamide; methyl 4[(3-fluoro-5-
{[(2-methylpylimidin-5-
yl)aminoicarbonylaminolphenyOuiethylbiperazthecaeboxylate; N45-fluoro-3
-({4-[xnethyl(methylsulfonyl)amino]piperidyl} methyl)phenyl](3 -
pyridylamino)carboxamide; NO-({44(ethylsulfonyl)methylaminoip
peridyllmethyl)-5-fluorophonyir - PYridylamino)carboxamide; N- {3- [(4-
{[(dimethylamino)sulfonyl]methylamino}piperidyl)rnethyl]-5-fluorophenyl) (3
- pyridylamino)carboxamide; N41-(
{3-fluoro-5-[(3-pyridylamino)carbonylaminc]phenyl}methyl)(4-piperidyl)]meth
oxy-N- methylcarboxamide; N-[1-({3-fluoro-5-[(3
-pyridyhmain,o)carbonylamino]phenyl}methyl)(4-piperidy1)1-Nmethylac,etamide
; N-[5-fluoro-3 -(14-[methyl(methylsulfonyl)anto]pip eridyl}methyl)phenyl]
[(4- 



fluorophenyl) amino] carbox amide;
NO-({4-Rethylsulfonyl)methylaminolpiperidyl} inethyl)-5-fluorophenyl][(4-
fluorophenyl)amtho]carboxamide; N- {34(4- { [(dhnethylamino)sulfonyllmethyl
amino } piperidypmethy11-5-fluorophenyl [(4- fluorophenyl)amino]
oaxboxamide; N- {1-[(3-fluoro -5- { [(4 -fluorophenyl)amino] cad)
onylamino) phenyl)methyrj (4- piperidyl)} methoxy-N-methylcarboxarnide; N-
{14(34thero-5- { [(4-fluorephenyl)amino] carbonyl amino } phenyl)methyl]
(4-p ip eridy1)} -Nrnethylacetamide; (tert-butoxy)-N- {1-[(3-fluoro-5- (R6
-methyl(3-
pyridylDaminojcarbonylaminolphenyOmethyll(4-piperidy1)1-N-methylearboxamide
;
(tert-butoxy)-N-111-((3-fluoro-5-[(3-pyridylamino)carbonylamino]phenyl}meth
yl)(4- piperidy1)1-N-methylcarboxamide; (tert-butoxy)-N-
-[(3-fluoro-5-{[(4-fluorophenypaminojcarbonylamino} phenyl)methyl] (4-
pipetidyl)} -N-methylmutoxamide; N-(5-fluoro-3-
([4-(methylamino)piperidyllmethyl}pheny1)[(6-methyl(3-
pylidy1))amino]carboxamide; N-(5-fluoro-3-
{[4-(methylarnino)piperid.yl]methyl}phenyl)(3-pyridy amino)carboxamide;
methyl 4-({4-fluoro-3-[(1,3-oxazol-2-
ylamino)carbonylamino]phenyl}methyppiperazinecarboxylate; methyl
4-[(4-fluoro-3- {[(5-methylisoxazol-3-
yl)aminolearbonylamino}pheuyl)methyl]piperazinecarboxylate; methyl
4-[(4-fluoro-3- {[(2-methylpyrimidin-5-
yl)amino]carbonylamino}phenyl)methyl]piperazinecarboxylate; methyl
4-[(4-fluoro-3- {[(1-methylpyrazO1-3-
yDamino]carbonylamiaolphenyOmethylipiperazinecarboxylate; -[(3-fluom-5-
{[(6-methyl(3-pyridyl))aminoicarbonylamino}phenyOmethylipiperidine-4-
carboxylic acid.;  I
-({3-fluoro-5-[(3-pytidylamino)carbonylamino]pheuy1)methyl)piperidine-4-car
boxylic acid;
14-12-fluoro-5-(morpholin-4-ylmethyl)phenyli[(6-methyl(3-pyridy1))amino]car
boxamide; methyl 4-({4-fluoro-3-[(pyrimidin-5-
ylatuino)carbonylaminolphenyl}methyl)piperazinectuboxylate; N-
((3R)-1-[(4-fluoro-3-
{[N-(6-methyl(3-pyridyl)carbamoyliamino}phenyl)methyl:1(3-
piperidy1))methoxy-N-metlaylearboxamide; N- {(3R)-1-[(4-fluoro-3 -
{[N-(6-methyl(3-pyridyl))earbamoyliamino}phenyl)methyll (3 - piperidyl)}
ethoxy-N-methylcarboxamide; N- ((3R)-1-[(4-fluoro-3-
{[N-(6-methyl(3-pyridyl))carbamoyljamino}phenyOmethyll(3-
piperidy1))-N-methyl(methylethoxy)carboxamide; 



N- {(3R)-1-[(4-fluoro-3-
{[N-(6-methyl(3-pyridy1))carbamoyflamino)phenyl)rnethyl](3- piperidy1))
-N-methylacetamide; N-
{(3R)-1-[(4-fluore-3-{[N-(6-methyl(3-pyridyl))carbamoyn amino
}phenyl)methyl}(3- piperidy1))-N-methylpropanamide; N- (31t)- 1-
[(4-fluoro-3- {[N-(6-rnethyl(3-pyridyl))carbarnoyllamino}phenyl)methylK3-
piperidy1)}-2-methyl-N-mothylpropanamide; methyl
4-[(4-fluoro-3-{[(5-methyl(1,3,4-oxadiazol-2-
y1Damino]earbonylaminolphenyl)methylThiperazinecarboxylate; methyl
4-[(4-fluoto-3-{[(4-methy1(1,3-oxazo1-2-
y1))aminojearbonylamino}phenyl)methyljpipetazineearboxylate; methyl
44(4-ehloro-3-{[(6-methyl(3-
pyridylDaminojoarbonylaminolphenyl)methylipiperazinecarboxylate; ethyl
4-[(4-fluoro-34[(6-methyl(3-
pyridylDamine]earbonylasnino}phenyl)methyllpiperazineearboxylate;
methylethyl 4{(4-fluoro-3-{[(6-methyl(3-
pyridyl))amino]carbonylaminolphenyl)methylipiperazinecarboxylate; N-
(5-{(4-acetylpiperazinyemethyl]-2-fluoropheny1}[(6-methyl(3-
pyridy1))amino]earboxamide;
N-(2-fluoro-544-propanoylpiperazinyl)methyl]phenyl}[(6-methyl(3-
pyridyl))aminojearboxamide;
N-(241uoro-5-{{4-(2-methylpropanoyl)piperazinyl]methyl}pheny1)[(6-methyl(3-
pyridyl))aminolcarboxamide;
N-[54{(312)-3-[(tert-butoxy)-N-methyleatbonylamino]pyrrolidinyl}methyl)-2-
fluorophenyl][(6-methyl(3-pyridylDaminolearboxamide; N-(5-
{[(3R)-3-(methylamino)pyrro lidinyllmethyl} -2-fluoropheny1)[(6-methyl(3-
pyridyl))amineicarboxamide; N-(5-
{[(3R)-3-(methoxy-N-methylcarbonylamino)pyrrolidinyl]methyl}
-2-fluoropheny1)[(6- methyl(3-pyridyl))aminoloarboxamide; N-(5-
{[(3R)-3-(ethoxy-N-methylcarbonylamilio)pynolidinyllmethyll -2-11uoropl
eny1)[(6-       methyl(3-pyridyl))amino]earboxatnide;
N-[5-({(311)-3-[N-methyl(methylethoxy)earbonylamino]pynolidinyl)methyl)-2-
fluorophenyllf(G-methyl(3-pyridyl))aminojoarboxamide;
N-{(3R)-1-[(4-fluom-3-{[(6-methyl(3-
pylidyl))aminoicarbonylamino}phenyl)methyllpyrrolidin-3-y1)-N-methylacetami
de; N-(5-
{[4-(N,N-dimethyloarbamoyDpipetidyl]methy1}-3-fluoropheny1)[(6-methyl(3-
pyridyl))aminojcarboxamide; 



N-(3-fluoro-5-{[4-(N-met1ylearbamoyl)piperidylimethyl)pheny1)[(6-methyl(3-
pyddyl))amino]carboxamide;  N-{(38)-1-[(4-fluoro-3-
{[(6-methyl(3-pyridy1))aminoJearbonylamino} 1)henyl)methylj(3- piperidy1)}
(tert-butoxy)-N-methylearboxamide; N-
{2-fluoro-5-[(5-propanoy1-2,5-diazabicyclo[2.2.1]hept-2-ypmethyl]pbenyl}
[(6-methyl(3- pyridyl))amino]carboxamide; methyl 4-[(4-methyl-3-
{[(6-methyl(3- pyridy1))aminojearbonylamino
lphertypmethyl]piperazincearboxylate; tert-butyl
(2S)-4-[(4-fluoro-3-{[(6-rnethyl(3-pyridyl))aminoTharbortylamino}phenyl)met
hy13- 2-(methoxymethyl)piperazineearboxylate; methyl (2S)-4-[(4-fluoro-3-
{[(6-methyl(3 -pyridyl))amino]earbonylamino}phenyl)methyl] -2-
(methoxymethyppip erazinecarb oxylate; ethyl
(2S)-4-[(4-fluoro-3-{[(6-methyl(3-pyridyWammolcarbonylamino}phenyl)methyl]-
2-       (methoxymethyl)piperazinecarboxylate; methylethyl
(2S)-4-[(4-fluoro-3- {[(6-methyl(3-
pyridyl))amino]carbouylamiuo}phenyl)methyl]-2-
(methoxymethyl)piperazineearboxylate; N-(5-
{[(38)-4-aeety1-3-(methoxyrnethyDpiperazinyl]methyl}
-2-fluoropheny1)[(6-methyl(3- pyridyl))aminolearboxatuide; N-(5-
(R3S)-3-(methoxymethyl)-4-prop anoylp
iperazinylimethy11-2-fluoropheny1)[(6- methyl(3-pyridy1)) amino]carbox
amide; N-(5- {[(3S)-3 -(methoxyrnethyl)-4-(2.methylpropanoyl)piperazinyl]
methyl} -2- fluorophenyI)[(6-methyl(3 -pyridy1))aminojearboxamide; N-(5-
{[(38)-3-(methoxy-N-methylcarbonylamino)pyrrolidinylimethy 1 )
-2-fluoropheny1)[(6- methyl(3-pyridy1)) amino]earbox amide; 



N-(5-
{[(3S)-3-(ethoxy-N-methylearbonylamino)pynolidinylimethy1}-2-fluoropheny1)[
(6- methyl(3-pyridyl))aminelearboxamide; N-[5-(
{(3S)-3-[Nmethyl(methylethoxy)earbonylamino]pynolidinyl} methyl)-2-
fluorophenyl][(6-methyl(3-pyridy1))amino]mutoxamide; N-
{(3S)-1-[(4-fluoro-3- {[(6-methyl(3-       pyridyl))arnino}earbonylamino}
phenyl)rnethylipyrrolidin-3-yll-N-methylacetamide; N- {(3 1-[(4-fluoro-3
{[(6-methyl(3- pyridy1))aminoicarbonylamino} phenyl)methylipyrrolidin-3-y1}
-Nmethylpropanamide; N- {(38)-1-[(4-fluoro-3- {[(6-methyl(3-
pyridylDanainojearbonylamino}phenyOmethyl]pyrrolidin-3-y1}-2-methyl-Nmethyl
propanamide; N-(2-fluoro-5-
{[4-(methoxy-N-methylcarbonylamino)piperidyl]methyl}pheny1)[(6-methyl(3-
pyridyl))aminoTharboxamide; N-(5-
{[4-(ethoxy-N-methy1carbony1amino)piperidAmethyl}-2-fluoropheny1)[(6-methyl
(37 pylidyl))aminoloarboxamide;
N-[2-fluoro-5-({44N-methyl(methyiethoxy)carbonylaminoThiperidyl)methyDpheny
li [(6- methyl(3-pyridy1))aminoicathoxamide; N- 1-[(4-fluoro-3-
{[(6-methy1(3-pyrk1y1Daminoicarbony1am no) phenypmethyl](4- pip eridy1)}
-N-methylacetamide; N- { -[(4-fluoro-3- { [(6-methyl(3-pyridy1))amino]
caTbonylaminolphenyOmethyl] (4- pip eridy0I-N-rnethylpropanam ide; N- {1
-[(4-fluoro-3 {[(6-methyl(3 tyridy1))aminolcarbony1amino}phenyl)methyli(4-
pip eridy1)} -2-methyl-N-methylpropanamide; N- {(3R)-1 -[(4-fluoro-3-
{[(6-methyl(3- pyridyl))aminojearbonylamino} phenyOmethylipyrrolidin-3 -y1)
-Nmethylpropanamide; N- {(3R)-1-[(4-fhtoro-3- {[(6-methyl(3 - pyridyI))
amino] earbonylamino }phenyl)methyl]pyrrolidin-3-y1}
-2-methyl-Nmethylpropanami de; N-
{5-[((3S,5R)-3,5-dimethylmoipholin-4-yl)methyli-2-fluorophenyll
[(6-methyl(3- pyridyl))aminoicarboxamide; N- {5-[((18
,4S)-5-oxa-2-azabicyclo[2.2. 1 jhept-2-ylimethyli-2-fluorophenyll
[(6-methyl(3- pyridylDaminolcarboxamide; 



N- {(3S)-1-[(4-fluoro-3-
{[(6-methyl(3-pyridylDaminolcarbonylamino}phenyl)methylK3-
piperidy1)}methoxy-N-methylcarboxamide; N- ((38)- 1 -[(4-fluoro-3-
{[(6-methyl(3-pyridy1))aminoicarbonylamino} phenyl)methyl] (3 - pip
eridy1)) etboxy-N-methylcarbox amide; N- {(38)-1-[(4-fluoro-3-
{[(6-methy1(3-pyridy)arnino)carbonylanto}phenyOmethyly3-
piperidy1)}-N-methyl(methylethoxy)carboxamide; tert-butyl 4-[(4-fluoro-3-
{[(6-methyl(3- pyridyl))aminoicarbonylamino}
phenyOmethyl]piperazbecarboxylate; N-
{(3S)-1-[(4-fluoro-3-{[(6-methyl(3-pyridyl))amincdearbonylambo)
phonyOmethylK3-        piperidy1)) -N-methylacetamide;
N-[2-fluoro-5-(piperaziuylmethyl)phenylj[(6-methyl(3-pyridyl))aminoicarboxa
mide; methyl
(2R)-4-[(4-fluoro-3-{[(6-methyl(3-pyridyl))aminojearbonylamino)phenyl)methy
l]-2- (methoxymethyppiperazinecarboxylate; N-(5-
{[(3R)-4-acety1-3-(methoxymethyppiperaziuylimethyl}
-2-fluoropheny1)[(6-methyl(3- pyridyrnaminoicarboxamide; ethyl
(2R)-4-[(4-f1uore-3-{[(6-methy1(3-pytidy1)ambao]oarbonylamino}pheny1)methyl
]-2-       (methoxymethyl)piperazineearboxylate; methylethyl
(2R)-4-[(4-fluore-3- {R6-methyl(3-
pyridyl))amine]earbonylamino)phenyl)methyl]-2-
(methoxymethyl)piperazinecarboxylate; N-(5-
(R3R)-3-(methexymethyl)-4-(methylsulfonyl)piperazinyl]methyl}
-2-fluorepheny1)[(6- methyl(3-pyddyl))aminoicarboxamide; N-(5- {[(3
S)-3-(methylarnino)piperidyljmethyl} -2-fluoropheny1)[(6-metlay1(3-
PYridY/))amino]carboxamide;       N- {(3S)-1-[(4-fluore-3- {[(6-methyl(3-
pyridyl))amino)carbonylamino}phenyl)methyli(3-piperidy1)}-Nmethylpropanatui
de; N- {(38)-14(4-fluoro-3-
{[(6-methyl(3-pyridyl))aminoloarbonylaminolphenyl)methyl] (3- 



Piperidy1)} -2-methyl-N-methylpropanamide; tort-butyl 4-[(4-fluero-3-
{[(6-methyl(3-pyridyl))amino]carbonylanthe}phenyl)methyll-1,4-
diazaperhydroepineearboxylate; N-(3-
{[4-(N,N-dimethy1earbamoyl)piperidyl]methyl) -5-11uorophenyl)(3-
pyridylamino)carboxamide; methyl 4-({4-fluore-3-[(pyridazin-4-
ylamino)oarbonylamino]phonyl}methyppiperazineearboxylate; N-(5-
{[(3R)-4-(ethylsulfony1)-3-methoxymethyl)Mperazinyl]methyll
-2-fluoropheny1)[(6- methyl(3-pyridyl))aminoicarboxamide; N-(5-fluoro-3-
{[4-(N-methylcarbameyppiperidyamethyl}phenyl)(3- pyridylamino)oarboxamide;
methyl 4-({4-fluoro-3-Risexazel-3-
ylamino)carbonylamino]phenyl}methyppiperazinecalboxylate;
N-{3-[((1S)-7-exo-8-oxa-3,6-diazabieyele[4.3.01nom3-y1)methyl]-5-fluorophen
yl [(6- methyl(3 -pyridyl))aminoicarbox amide;
N-{5-[((1S)-7-oxo-8-oxa-3,6-diazabicyelo[4.3.0jnon-3-ypmethyli-2-fluorophen
yl)[(6- thethyl(3-pyridyl))aminolearboxamide; methyl
4-[(5-fluoro-3-{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)ethyl]piperazineearboxylate; ethyl
4[(5-fluoro-3-{[(6-methyl(3-
ppidyl))aminolcarbonylatnino}phenypethylipiperazineearboxylate; N-
(3-[(4-acetylpiperazinyl)ethyl]-5-fluoropheny1)[(6-methyl(3-pyridyl))aminol
carboxamide;
N45-(l,4-diazaperhydroepinylmethyl)-2-fluorophenyl][(6-methyl(3-
pyridyl))aminolearboxamide; methyl
4-[(4-fluoro-3-{[(6-methyl(3-pyridyl))amino]earbonylamino}phenyl)methyl]-1,
4- diazaperhydroepinecarboxylate; ethyl 4-[(4-fluoro-3-
{[(6-methyl(3-pyddyl))amino]earbonylamino}phettypmethyll-1,4-
diazaperhydroepinecarboxylate; 



methylethyl
4-[(4-cluoro-3-{[(6-methyl(3-pyridyl)ambiolearbonylamino}phenyl)methyli-1,4
- diazaperhydroepineearboxylate; N-
{5-[(4-acety1(1,4-diazaperhydroepinyl))methyll-2-fluorophenyll[(6-methyl(3-
pyridyl))amiziolearboxamide;
N-{54(1,4-dioxa-8-azaspiro[4.5]dee-8-y1)methyl]-2-f1uoropheny1}
[(6-methyl(3- pyridyl))amino]carboxamide; N-
{2-fluoro-5-[(4-methoxypiperidyl)methyl]pheny1)[(6-methyl(3-
pyridyl))amino]earboxamide;
N[S-(azaperhydroepinylmethyl)-2-fluorophenyl][(6-methyl(3-pyridyl))aminolea
rboxamide; N-
{2-fluoro-5-[(4-piperidylpiperidyl)metliyl]pheny1}[(6-alethyl(3-
pyridyl))aminojearboxamide; N-(5- {[4-(cyelohexylmethoxy)piperidyl]methyl}
-2-fluoropheny1)[(6-methyl(3-       PYMYI))aminojearboxamide;
N-(2-fluoro-5-{[2-(hydrox)nnethyl)morpholin-4-yl]methyl}pheny1)[(6-methyl(3
- pyridyl))aminoicarboxamide; N-(2-fluoro-5-
{[2-(methoxymethyl)morpholin-4-y1imethyl}pheny1)[(6-methyl(3-
pyridyl))aminglearboxamide; methyl 4-[(2,4-difluoro-5-{[(6-methyl(3-
pyridyl))aminoJearbonylamino}phenyOmethylThiperazineearboxylate;
N-{2-fluoro-5-[(4-propoxypiperidyl)methyl]phenyl}[(6-methyl(3-
pyridylDaminolearboxamide; N- {2-fluoro-54(4-methylpip
eridyl)methyllphenyl} [(6-methyl(3-pyridylDaminojearboxamide;
N-[5-({4-[(dimethylandno)sulfonyl](1,4-diazaperhydroepinyfl}methyl)-2-fluor
ophenyll[(6- methyl(3-ppidy1))arnino]carboxamide; propyl 44(4- fluoro -3-
{[(6-methyl(3 -pyridyl))amino]earbonylamino) phenyl)methyI]- 1,4-
diazaperhydroepinecarboxylate; N-
(34(1R)-7-oxo-8-oxa-3,6-diazabicyclo[4.3.0]non-3-yOmethyli-5-fluorophenyl}
[(6- methyl(3-pyridyl)aminojearboxamicle; N-(2-fluoro-5-
([4-(methylsulfonyl)(1,4-diazap erhydroepinypimethyl} pheny1)[(6-methyl(3-
pyridyl))amino]carbox amide;  N- {3 -[((1
R)-8-methy1-7,7-dioxo-7-thia-3,6,8-triazabieyolo[4.3. O]non-3-yl)methyhj-5-
fluorophenyl) [(6-methyl(3-pyridyl))amino]carb oxamide; N-(5-
([4-(ethylsulfonyl)(1,4-diazaperhydroepinylArnethyl}-2-fluoropheny1)[(6-met
hy1(3- pyridyl) )amino}earboxamicle; 



N- { 5-R(1R)-8-methyl-7,7-clioxo-7-thia-3,6,8-triazabieyclo[4.3.
O]non-3-34)methyl]-2- fluorophenyl} [(6-methy1(3-pyridylpaminolcarboxamide;
N-12-fluoro-54 (4-[(methylethypsulfonyl](1,4-diazaperhydroepiny1)}
methyflphenyl][(6- methy1(3-pyridyl))aminojcarboxamide; N- {3-[((I
S)-8-methyl-7,7-dioxo-7-thia-3,6,8-triazabicyclo[4.3.0]non-3-yl)methyl] -5-
fluorophenyll [(6-methyl(3-pyridyl))antinolcarboxanaide; N- {5 -RI
S)-8-methyl-7,7-dioxo-7-thia-3,6,8-triazabieyelo[4.3. O]non-3 -yl)rnethyl]
-2- fluorophenyll [(6-methyl(3-pyridyl))aminojearboxamide; N- {5-[((1
R)-7-oxo-8-oxa-3,6-diazableyelo[4.3.0]non-3-yl)methyl)-2-fluorophenyll [(6-
rnetby1(3-pyridyl))aminojettrboxamide; methyl 4-[(4-fluoro-3-
{[(6-methoxy(3- pyridyl))aminojearbonylamino}
phenyOmethylipiperazinecarboxylate; methyl 4-[(2,4,5-trifluoro-3-
{[(6-methyl(3- pyridyl))amino]carbonylaminol phenyl)methyl]
piperazineearboxylate; N-[2- fluor -5-(
(4-[methyl(methylsulfonyl)amino]piperidyl} methyl)phenyl][(6-methyl(3-
pyridylDamino]carboxamide; N- {343 -(4-acetylpiperazinyl)propyhj
-5-fluorophenyl} [(6-methyl(3- pyridylDamino]carboxamide; methyl 44343-flu
oro-5- {[(6-methyl(3-
pyridy1))aminoicarbonylamino}phenyl)propyl]piperazinecarboxylate;
(tert-butoxy)-N-{1-[(4-fluore-3-{[(4-fluorophenyl)anninolcarbonylaminolphen
yl)me yl](4-       pipetidy1))-N-methylearboxamide;
N-(2-fluoro-5-{[4-(methylamino)piperidyl]methyl}pheny1)[(4-
fluorophenyl)arnino]oarboxamide methyl
4-[(3-{[(6-cyrmo(3-pyridyl))aminolearbonylamino)-5-
fluorophenyOmethylipiperazinecarboxylate; ethyl 44(3-
{Re-cyano(3-pytidy1))aminoicarbonylaminol-5-
fluorophenybanethylipiperazinecarboxylate; methylethyl 44(3- {[(6-cyano(3
-pyridyl))aminoicarbonylamino) -5-
fluomphenyl)methylipiperazinecarboxylate;
N-{3-[(4-acetylpiperazthyl)methyl)-5-fluorophenyl} [(6-cyano(3- 



pyrielyl))aminojearboxamide;
N43-({4-Rdimethylamine)sulfonylipiperazinyl}methyl)-5-fluoropheuyll[(6-eyan
o(3-       pyridy1))amino]earboxamide;
[(6-cyano(3-pyridy1))aminol-N-(3-{[4-(ethylsulfonyl)piperazinyl]methyl)-5-
fluorophenyl)carboxamide;
1\1[2-fluoro-5-({4-[methylonethylsulfonyl)aminoThiperidyl}methyl)phenyll[(4
-       fluorophenyl)aminoicarboxamide;
N-[5-({4-Rethylsulfonyl)methylaminoThiperidyl}methyl)-2-fluorophenyll[(4-
fluorophenyl)amino]carboxamide; tert-butyl (3S)-3-
{[(4-fluoro-3-{[(6-methyl(3-
pyridyl))aminoicarbonylamino}phenyl)methyljmethylamino}pyrrolidinecarboxyla
te; methyl (38)-3- {[(4-fluoro-3- {[(6-methyl(3-
pyridyl))aminojcarborkylaminolphenyl)methylimethylam To}
pyrrolidinecarboxylate; methyl (3R)-3- {[(4-fluoro-3- {[(6-methyl(3-
pyddylpaminoicarbonylaminelphenyl)methylimethylamino)pyrrolidineearboxylate
; methyl 4-[(2-methyl-3-{[(6-methyl(3-
pyridy1))aminolearbonylaminolphenyl)methyljpiperazineearboxylate; methyl
4-[(2-chloro-5-{[(6-methyl(3-
pyridylpaminolcarbonylamino)phenyOmethyllpiperazineearboxylate; 2- {4-[(3
-fluoro-5-
{[(6-methyl(3-pyridyWaminolearbonylamino}phenyl)methyllpiperazinyll-
N,N-dimethylacetamide;  ethyl
4-[(3-{[(6-acety1(3-pyridyl))ambolearbonylamine} -5-
fluorophenyl)methyliMperazineearboxylate; N-
(343-(4-acetylpiperaziny1)propy1]-5-fluorophenyl}(3-pyridylamino)carboxamid
e; methyl 4-(3- {3-fluoro-5-[(3-
pyridylamino)earbonylaminolphenyllpropyl)piperazinecarboxylate; N-(3-
(344-(ethylsulfonyl)piperazinyl]propyl}
-5-fluorophenyl)(3,-pyridylamino)oarboxamide; ethyl
443-(3-fluoro-5-{[(6-methyl(3-
pyridyl))aminoicarbonylamino}phenyl)propyl]piperazinecarboxylate;
methylethyl 44343-fluoro-5- {[(6-methyl(3-
pyridy1))aminolcarbonylamino}phenyl)propylipiperazinecarboxylate; N-(3-
(3[4-(ethylsulfonyl)piperazinyl]propyl}-5-fluoropheny1)[(6-methyl(3- 



pyridyrnaminoicarboxamide; N-[3-(3-
(4-Rdimethylamino)sulfonylbiperazinyl}propy1)-5-fluorophenyl][(6-metlay1(3-
pyridylDaminolcarboxamide;
N-{313-(4-acetylpiperazthyl)propy1]-5-fluoropheny1)[(6- e oxy(3-
PYridYl))aminolearboxamide; methyl 443-(3-1luoro-5-{[(6-methoxy(3-
pyricly1Damhaolcarbonylaminolphenyl)propylipiperazineearboxylate; N-(3-
(344-(etlxylsulfonyl)piperazinylipropyl} -5-fluompheny1)[(6-methoxy(3-
pyridylDamino]earboxamide; methyl 44(3-
([(6-acety1(3-pyridyl))amino]earbonylamino 1-5-
fluorophenyl)methyl]piperazbecarboxylate; N-(5-
{[((3S)pyrrolidin-3-yl)methylamino]metly1)-2-fluoropheny1)[(6-methyl(3-
pyridyl))aminolearboxamide; tert-butyl (3R)-3-{[(4-fluoro-3-{[(6-methyl(3-
pytidyrnamino]carbonylamino)phenyOmethyl]methylamino}pyrrolidineearboxylate
; N-(5- {R(3R)pyrrolidim3-yl)methylaminoimethyl}
-2-fluoropheny1)[(6-metlay1(3- pyridyWamitio]carboxamide;
N-ethyl-N-{1-[(4-fluoro-3-
{[(6-mothyl(3-pyridy1))aminolearboulamino}phenyOmethyll(4-
piperidy1)}methoxycarboxamide; ethoxy-N-ethyl-N-
(14(4-fluoto-3-{[(6-methyl(3-
pyridy1Daminojearbony1amtho}phenyl)methylj(4-piperidy1)}carboxamide;
N45-({4-[ethykethylsulfonyl)aminoThiperidyl}methyl)-2-fittorophenyl][(6-met
hyl(3-  pyridylDamitmicarboxamide; N-ethyl-N-
{1-[(441uoro-3-{[(6-methyl(3-pyridyl))aminoicarbonylamino} phenyl)methyl]
(4- piperidy1)} acetanaide; methyl 44(3-
{[(6-cyano(3-pyridy1))amino]earbonylamino} -4-
fluorophenypmethyllpiperazinecarboxylate; ethyl 44(3-
{[(6-cyano(3-pyridyl))aminoicarbonylaminol -4-
fluorophenyl)methylipiperazinecarbox ylate; 



methylethyl 44(3- {[(6-cyano(3-pyridyl))amino]earbonylamino) -4-
tluorophenyl)methyl]piperazinecarboxylate; N-
(5[(4-acetylpiperazinyl)methyl]-2-fluoropheny1)[(6-eyano(3-
pyridyl))aminolcarboxamide; methyl 41(3 -
{[(6-methyl(3-pyridy1Damino]earbony1atnino } -5-
(trifluoromethyl)pheityptnethylbiperazineearboxylate, methyl 44(2-methyl-5-
{[(6-methyl(3-
pyridyl))aminojcarbonylamino}phenyl)methylipiperazineearboxylate; methyl
4[(2,6-difluoro-3- {[(6-methyl(3-
pyridyl))aminoTharbonylaminolphenypmethylipiperazineearboxylate; methyl
4f(4-ehloro-2-fluoro-5- {[(6-methyl(3-
pyridylflaminoicarbonylamino}phenyptnethylipiperazinecarboxylate;
tert-butyl 44(1R)-I -(5-fluoro-3-{[(6-methyl(3-
pyridyl))amino]carbonylamino}pbenyl)ethylbiperazinecarboxylate; methyl
4-[(1R)-1 -(5 -fluoro-3- {[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)ethyljpiperazinecarboxylate; ethyl
44(1R)-1 -(5-fluoro-3- {[(6-methyl(3-
pyridy1))amino]carbouylamino}phonyflethylipiperazineearboxylate; ethyl
44(3- {[(6-acety1(3-pyridy1))amino]earbonylamino } -4-
fluorophenyl)methylipiperazinecarboxylate; methylethyl 44(3-
{[(6-aeety1(3-pyridyl))amino]carbonylamino) -4-
fluorophenyOmethyllpiperazineearboxylate; [(6-acety1(3-pyridylDaminoi-N-
{54(4-acetylpiperazinyOmethyl]-2- fluorophenyl) earboxamide; methyl 4-
{[(4-fluoro-3- {[(6-methyl(3- pyridy1))amino]carbonylamino)
phenyl)methyl]methylaminolpipetidinecarboxylate;  N-(5-
{{(1-acety1(4-piperidyl))methylamino]methyl}-2-fluoropheny1)[(6-methyl(3-
pyridyl))amino]carboxamide;
N-[5-({[1-(ethylsulfonyl)(4-piperidyl)jmethylamino}methyl)-2-fluorophenyll[
(6-methyl(3- pridyl))amino]earboxamide; N-
(54ft{2-[(tert-butoxy)-N-methylearbonylaminojethyl}methylamino)methyl]-2- ,
fluoropheny1)[(6-methyl(3-pyridyl))amino]earboxarthde; N- {54(
{2-[(tert-butoxy)-N-methylcarbonylaminojethyllmethylamino)methyll-2-
fluorophenyll[(4-fluorophenyl)amino]carboxamide; 



methyl 4-[(2-thloro-3- {[(6-methyl(3-
pyridyl)aminojoarbonylamino)phenyl)methyl]piperazinecarboxylate; methyl
44(3 -{[(6-methyl(3 -pyridyl))aminolearbonylamino} -4-
(trifluoramethyl)phenyl)methyl]piperazineearboxylate; tert-butyl
4-[(1S)-1-(5-fluoro-3-{[(6-methyl(3-
pyridyl))aminoloarbonylaminolphenyl)ethylipiperazineoarboxylate; methyl
4-[(1S)-1-(5-fluoro-3- f[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyliethylipiperazineearboxylate; ethyl
4-[(1S)- l-(5-fluoto-3-{[(6-methyl(3-
pyridylDaminojeathonylemino}phenypethyl]piperazinecarboxylate; methyl
4-[(3- {[(6-acety1(3-pyridyl))aminoicarbonylamino) -4-
fluorophenypmethyllpiperazinecarboxylate;
N[2-fluoro-5-(morpholin-4-yhnethyl)phenyll[(4-fluorophenyl)amino]carboxamid
e;
N[2-fluoro-5-({methyl[2-(methylamino)ethyl]amino}methyl)pbenylj[(6-methyl(3
-       pyridyl))aminolcarboxamide;
N-[2-thaoro-5-({methyl[2-(methylamino)ethyl]amino}methyl)pheny1:1[(4-
fluorophenyl)amino]carboxamide; N-(2- {[(4-fluoro-3- ([(4-
fluorophenyl)amino]carbonylamhm}phenyl)metihyllmethylamino)ethyl)methoxy-Nm
ethylearboxamide; N-(2- {[(4-fluoto-3- ([(4-
fluorophenyl)amino]carbortylamino)phenyl)methyl]methylamino)
ethyD-Nmethylacetamide; methyl 4-[(2-cyano-5- {[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyllpiperazinecarboxylate;  methyl
4-[(3,4-difluoro-5- {[(6-methyl(3-
pylidyl))aminolcarbonylamino}phenyl)methylipiperazinecarboxylate;
N-12-fluoto-5-Kmethyl{2-rmethyl(methylsultimyparninojethyl}
amino)methyl)phenyl} [(4- fluorophenyl)amino]earboxamide; N- {54(
{2-Rethylsulfonyl)methylaminolethyl }methylamino)methy1]-2-fluorophenyl)
[(4-       fluorophenypamino] earbox amide;
N[5-fluoro-3-(merpholin-4-ylmethyl)phenyl][(4-fluorophenyl)amino]carboxamid
e; N-(2- {[(4-fluoro-3-{[(6-methyl(3-
pyridyl))amMo]cerbonylamino}phenyl)methylimethylamino} ethyl)methoxy-N-
methylearboxamide; 



N-(2- {[(4-fluoro-3- {[(6-methyl(3-
pyridyl))amino]earbonylaminolphenypmethyl]methylamino}
ethyll-Nmethylacetamide; tert-butyl 4-[(1S)-1-(3-{[(6-methyl(3-
pyridy1))aminoloarbonylaminolphenyl)ethyllpiperazinecarboxylate;
N-[3-((1S)-1-piperazinylethyl)phenyli[(6-methyl(3-pyridyl))amino]carboxamid
e; methyl 4-[(1S)-1-(3- {[(6-methyl(3-
pyridyl))aminojearbonylamino}phenyl)ethyllpiperaztheearboxylate; ethyl
4-[(1S)-1-(3- {[(6-methyl(3-
pyridyl))arnino]carbonylamino}phenypethyllpiperazinecarboxylate; N-(3-
{(1S)-144-(ethylsulfonyl)piperazinyflethyl}pheity1)[(6-methyl(3-
pyridy1))aminoleathoxamide; N- {3-[(1S)-1-(4-acetylpiperazinyeethyliphenyl}
[(6-methyl(3-pyridyl))am3nokarboxamicle; N-
{2-fiuoro-5-[(methyl[24methyl(methylsulfonypaminojethyl}
amino)methyllphenyl} [(6- methyl(3-pyridyl))aminoicarboxamide; N- {5-[(
(2-[(ethylsulfonyl)meth34amino] ethyl} methylamino)methy11-2-fluerephenyl}
[(6- methyl(3-pyritly1Daminoicarboxamide; methyl 4-[(1R)-1-(3-
{[(6-methyl(3-
pyridyl))aminoicarbonylamino}phenypethylbiperazineearboxylate; ethyl
4-[(1R)-1-(3- {[(6-methyl(3-
pyridyl))amincdcarbonylamino}phenypethylipiperazineearboxylate; methyl
4-(5- {[(6-methy1-3-pyridyl)amino]carbonylamino} -1,2,3,4-
tetrahyclronaphthyppiperazineouboxylate;  methyl
44(18)-1-(2-fluoro-3-{[(6-methy1(3-
pyridyl))aminojcattonylamthe)phenyl)ethyl]piperazinecetboxylate; ethyl
44(18)-1-(2-fluoto-3- ([(6-methyl(3-
pyridy1))arnthojearbonylamino}phenyeethylipiperazincearboxylate; N-
{34(18)-1-(4-acetylpiperazinypethyl]-2-fluoropheny1)[(6-methyl(3-
pyridyl))aainojeatboxamide; methyl (3R)-4-methy1-34(3-{[(6-methyl(3-
pyridy1))amineicarbonylamino}phenyl)methylipiperazinecarboxylate; methyl
(38)-4-methy1-34(3- {[(6-methyl(3-
pyridy1))aminolearbonylaminelphenyl)methyl]piperazineearboxylate; methyl
44(2,4-difleoro-3-{[(6-tnethyl(3-
pyridyl)amine]carbonylamino}phenyl)methyllpiperazineearboxylate;
(tert-butoxy)-N-[2-(5- {[(6-methyl(3-pyridyl))aminolcarbonylaminol
(2-1,2,3,4- tetrahydmisoquinolyl))ethylicarboxamide;
N42-(2-aminoethyl)(5-1,2,3,4-tetmhydroisoquinoly1)][(6-methyl(3-
pyridyl))amino]carboxamide; 



methyl 44(2,5-difluoro-3-{[(6-xnethyl(3-
pyridylDaminolcarbonylamino}phenyl)methyl]piperazinecarboxylate;
methoxy-N42-(5-{[(6-methyl(3-pyridy1))amino] carbonylaminol (2-1,2,3,4-
tettahydroisoquinoly1))ethyl]earboxamide; methyl {methoxy-N42-(5-
([(6-methy1(3-p)ridyWarnino]earbony1amino } (2-1,2,3,4-
tetrahydroisoquinoly1))ethyl] carbonylaminol formate;
(tert-butoxy)-N-methyl-N4245-{[(6-methyl(3-pyridy1))amine]carbony1amino}(2-
1,2,3,4- tetrahydroisoquinolyl))ethyl]carboxamide;
[(6-methyl(3-pyridyl)aminol-N- (2[2-(methylamino)ethyll (5-1,2,3,4-
tetrahydroisoquinoly1)} oarboxamide; methyl 44243- {[(6-methyl-3-
pyridyflaminoloarbonylamino}phenypethyljpiperazinecarboxylate; ethyl 44243-
([(6-methyl-3-
pyridypanto]carbonylaminolphenypethyl]piperazinecarboxylate; N-(3-
{244-(ethylsulfonyl)piperazinyli ethyllpheny1)[(6-methyl(3-
pyridy1))amino]earboxamide; N42-(5-
{[(6-methy1--3-pyriclypaminoicarbonylamino) -2-1,2,3,4-
tetrahydroisoquinolyl)ethyljacetamide; N-[2-(2-
(fclimethylamino)sulfonyliaminol ethyl)(5- 1,2,3 ,4-tetrahydroisoquinoly1)]
[(6- naethyl(3-pyridyl)aminolcarboxamide; N-(2-
(2-[(dimethylamino)carbonylamino] ethyl) (5
-1,2,3,4-tetrahydroisoquinoly1))[(6-
methyl(3-pyridyl))aminolearboxamide; methyl 413-(2-fluoro-3- {[(6-methyl(3-
pyridy1))amino]carbonylamino phenyl)propylThiperazinecarboxylate; methyl
4-(4.- ([(6-methyl-3-pyridyl)amino]carbonylaminol
indanyl)piperazinecarboxylate; tert-butyl 4-[3-(2-tluoro-3- {[(64nothyl(3-
pyridylpaminolearbonylamino )phenyl)propyl]piperazinecarboxylate;
methoxy-N-methyl-N- [2-(5- {[(6-methyl(3-pyridyl))atnino]earbonylaminol
(2-1,2,3,4- 



tetrahydroisoquinolyl))ethyllearboxamide; N-(2-
(2-[(ethyleulfonyl)methylamino]ethyll (5-1,2,3
,4-tetrahydroisoquinoly1))[(6-methyl(3- ppidy1))aminolcarboxare ide;
N-[2-(2- {[(dimethylamino)sulfonyl]methylamino) ethyl)(5 -1,2,3
,4-tetrahydroisoquinoly0] [(6- methyl(3-pyridy1))aminoicarboxamide;
(dimethylamino)-Nmethyl-N42-(5 - ([(6-methyl(3-pylidy1))
aminoloarbonylamino) (2-1,2,3,4- tetrahydroisoquinolyI))ethyl] carboxamide;
N-methyl-N42-(5- {[(6-methy1(3-pyridy1))aminojcarbonylamino } (2- 1,2,3,4-
tetrahydro is oquinoly1))ethylinetamide; [(6-methyl(3-pyridyl))aminoj-N.(2-
(3-[(phenyhnethoxy)earbonylamino]pro1,yl) (5-1,2,3,4-
tetrahydroisoquinoly1))earb oxamide; N- (2[2-(diethylathino)ethylj(5- 1,2,3
,4-tetrahyclroisoquinoly1)} [(6-methyl(3- pyridy1))aminolcarboxamide;
N42-(3 -{[(dimethylarnino)sulfonyljamino }propyl)(5- 1,2,3
,4-tetrahydroisoquinoly1))[(6- methyl(3 -pyridyl))aminolcarboxamide; N-(2-
(3 -Rethylsulfonyflaminolpropyll (5-
1,2,3,4-tetrahydrolsoquinoly1))[(6-methyl(3- pyridylpaminolearboxam id e;
methyl 4-[(2-hydroxy-3- {[(6-methyl (3-
pyridyrnaminoicarbonylaminolphenyl)methylipiperazineearboxylate; N-(3- f
[4.-(ethylsulfonyl)piperazinyl]nethyl)-2-hydroxyphenyl)[(6-methyl(3-
pyridyl))aminoloathexamide; N-(3-
(2[4-(N,N-dimethylearbamoyDpiperazinyllethyl)pheny1)[(6-methyl(3-
pyridylDaminoloarboxamide; N-[3-(2- {4-Rdimethylamino)sulfonyll pip
erazinyll ethyl)phetwIll [(6-methyl(3- pyridyl))amino]earboxamide;
[(6-methyl(3-pyridyrnaminol-N-(3- {244- 



(methylsul fonyl)pip erazinyl]ethyll phenyl)earboxamide; ethyl
4-[(2-hydroxy-3- {[(6-methyl(3-       pyridy1))amino] earbonylamino
phenyOmethyl]piperazinecarboxylate; N-(2-hydroxy-3- ([4-(methylsulfonyl)pip
erazityl]methyl) pheny1)[(6-methyl(3- pyridyl))aminojearboxamide; N-
(342-(4-acetylpiperazinypethyl]phenyl)
[(6-methyl(3-pyridylflamino]earboxamide; N-[2-fluoro-3-(3 -pip
erazinylpropyl)phenyl] [(6-methyl(3-pyridyl))atnirm]earboxamide; N-(3-
(3[4-(ethylsulfouppiperazinylipropyl} -2-fluoropheny1)[(6-methyl(3-
pyridyl))aminojealboxamide; N- {343
-(4-acetylpiperaziny1)propy11-2-fluorophenyll [(6-methyl(3-
pyridyl))amthojcarboxamide; ethyl 443-(2-fluoro-3- {[(6-methyl(3-
pyridyl))amino]earboulamino) phenyl)propyl]piperazineearboxylate; methyl
44(3- HO -hydroxy-6-methy1-3- pyridyl)amino] earbonylambe} phenyl)methyll
pip erazineearb oxylate; methyl 4-[(2-fluoro-3- ([(1-hydroxy-6-methyl(3-
pyridyl))amtho]earbonylamino}phenyl)methylipiperaz,thecarboxylate;
phenylmethyl (2S,612)-4-[(24luoro-3-{[(6-methyl(3-
pyridyl))amino]carbonylamino}pherwpmethyli
-2,6-dimethylpiperazineearboxylate; N-
{3-[((3S,5R)-4-acetyl-3,5-climethylpiperazinyl)methyll-2-fluorophenyll
[(6-methyl(3- pyridyl)) amino]earbox amide; tert-butyl 4-1(2-fluoro -3 - {
[N-(6-methyl(3- pyridy1))catt amoyl] amino
lphenyl)methylThiperazineearboxylate; ethyl 4 - [(2- fluoro-3 -
{[N-(6-methyl(3- pyridyl)) Garb amoyll amino) pherwl)methyllpip
erazinecarboxylate; ( {3 -[(4-acetylpiperazinyl)methyl]-2-fluorophenyl)
arnino)-N-(6-methyl(3- pyridyl))carboxamide; {(3 -(
0-Rdimethylamino)sulfonylipiperazinyl} me hyl)-2-fluorophenyl] amino}
-N-(6- methyl(3-maidyl))carb oxamide;  



[(3- f[4-(N,N.climethylcarbamoyDp perazinyl]methyl}
-2-fluorophenyl)aminol-N-(6-methyl(3- pyridyl))carboxamide; [(3-
{[4-(ethylsulfonyl)piperazinyllmethyl) -2-fluotaphenyflaminoFN-(6-methyl(3-
pyridy1))carboxamide; [(2-fluoro-3-
([4-(methylsulfonyl)piperazinyl]methyl}phenyl)aminokN46-methyl(3-
pyridylDearboxamide; methyl (28,6R)-4-[(2-fluoro-3-
{[(6-rnethyl(3-pyridyl))aminoicarbonylamino}phenyOmethyll2,6-dimethylpipera
zineearboxylate; N- {3-
[((3S,51Z)-3,5-dhnethylpiperazinyl)methyll-2-fluorophenyl) [(6-methyl(3-
pyridyl))anainoTharboxamide; methyl 4[(2-fluoro-3-{[(5-methylisoxazol-3-
y1)amino]earbouylamino}phenyl)methylipiperazinecarboxylate; methyl
4[(2-fittoro-3- ([(4-
fluorophenybamino]carbonylamino}phenyl)methyl]piperazineearboxylate;
tert-butyl 444- {[(6-methy1-3-ppidyl)aminojearbonylamino}
indanyl)piperazineearboxylate; methyl 4-[(3-
{[N-(6-eyano(3-2yridyl))earbarnoyllamino)-2-
fluorophenyl)methyl]piperazinecarboxylate; methyl 4-[(3-
{[N-(6-acety1(3-pyricly1Dearbamoyljarnino)
fluorophenyl)methylbiperazineearb oxylate; methyl 4- ([2-fluoro-3-(
(N46-(triflu oromethyl)(3- pyridy1)] carbamoyl}
amino)phenylimethyllpiperazinecalboxylate; methyl 4-({2-fluoro-34(N-(4-
pyridyl)eatbamoyearninolphenyllmethyppiperazinecarboxylate; [(3-
([4-(azetidinylsulfonyl)piperazinylimethyl
-2-fluorophenyl)amino]-N-(6-methyl(3- pyridylflearboxamide;
[(6-methyl(3-pyridylDaminc+N-(l pipetazinylindan-4-yl)earboxtunide;
(4-acetylpiperazinyl)inclan-4-yl][(6-methyl(3-pyridyl))aminolcarboxamide;
N- [144-(N,N-dimethylearbamoyepiperazinylilindan-4-y1) [(6-methyl(3-
pyridy1))(tmino] carboxamide; [(6-methyl(3-pyridyl))aminol-N- {l
[4-(methylsulfonyl)piperazinyl]indan-4-yl}earboxarnide; tert-butyl 44(4-
{[(6-methyl-3-pyridyl)amino]earbonylamino}indan-2-
yl)methyllpiperazineearboxylate; methyl 44(4- {[(6-methyl-3-pyridyl)aminci]
earbonylaminolindan-2-  



yOmethylipiperazineemboxylate; ethyl 44(4-
{[(6-methy1-3-pyridyl)amino]carbonylamin0}indan-2-
yl)methylipiperazinecarboxylate; N-
{2-[(4-acetylpiperazinyl)methyl]indan-4-yl}f(6-methyl(3-pyridyl))amino]carb
oxamide; N-(2- {[4-(N,N-dimethylcarbamoyl)piperazinylimethy1}
indan-4-y1)[(6-methyl(3- pyridyl) )aminejcarbox amide; N-(2-
114-(ethylsulfonyl)piperazinyl]methyl} indan-4-y1)[(6-methyl(3-
pyridylDaminoicarbox amide;
N42-({4-[(dimethylamino)sulfonyl]piperazinyl}methypindan-4-yl][(6-mothyl(3-
pyridyl))arrxinoicarboxamide; tert-butyl (5 8,3R)-4-[(2-fluore-3-
{[N-(6-methyl(3-
pyridyl))carbamoyllamine}phenyl)methyl]-3,5-dimethylpiperazinecarboxylate;
methyl (5 8,3R)-4-[(2-fluor0-3 -
{[N-(6-methyl(3-pyridyl))carbamoyliamino}phenyl)methyl]-
3,S-dimethylpiperazinecafboxylate;
-R(6S,2R)-4-acety1-2,6-dimet1ylpiperazinyl)methy1j-2-fluomphenyl} a
no)-N-(6- methyl(3-pytidylDcarboxamide; {(58,3R)-41(2-fluoro-3-
{[N-(6-methyl(3-pyridyl))carbamoyliaminelphanyOrnethyl]-3,5-
dimethylpiperazinyll-N,N-dimethylcarboxamide; [(3-
{[(6S,2R)-4-(ethylsulfony1)-2,6-dimethylpiperazinyl]methyll
-2-fluorophenyl)aminoj-N(6-methyl(3-pyridylDcarboxamide; {[3-(
{(63,2R)-4-Rdimethylamino)sulfonyli-2,6-dimethylpiperazinyl}methyl)-2-
fluorephenyli amino) -N-(6-methyl(3 -pyridyl))earboxamide;
N-P-fluore-3-(1,2,4-triazolo[3,4-c]piperazin-7-ylmet11ypphenyll[(6-methyl(3
- pyridyl))aminojcarboxamide; 2-fluoro-3-
{[(6-mothy1(3-pyridy1))aminojearbeny1annno} benzoic acid; N-
{2-fluore-3-[(3-methyl(1,2,4-triazolo[3,4-c]piperazin-7-y1))methyliphenyli
[(6-methyl(3- pyridyl))aminojearboxandde; N- {3 -[(3
-ethyl(1,2,4-triazolo[3,4-c]piperazin-7-y1))methylj-2-fluorophenyl
[(6-methyl(3 - pyridyl))aminojearboxamide; N-(2-fluoro-3-
{[4-(methylsultbnyppiperazinyljmethyllphenyl)(4-pyridylamino)carboxamide;
N-(3-
{[4-(ethylsulfonyl)pnperazinyl]methyl}-2-fluorop11enyl)(4-pyridylamino)carb
oxamide; ethyl 4-(241noro-3-(3-(pyridin-3-yOureido)benzyl)piperazine- 1
-carboxylate;
1-(34(4-acetylpiperazinThypmethyl)-2-fluoropheny1)-3-(pyridin-3-yOurea;
methyl 4-(2-fluoro-3-(3-(pyridin-3-y1)ureido)benzy1)piperazine-
1-carboxylate; methyl
4-(2-fluoro-3-(3-(6-fluoropyridin-3-yOureido)benzy1)piperazine- 1
carboxylate; methyl
4-(2-fluoro-3-(3-(6.-methylpyridin-3-yl)ureido)benzyl)piperazine-l-carboxyl
ate; (3R,5S).-tert-butyl
4-(2-fluoro-3-(3-(pyridin-3-ypureido)benzy1)-3,5-dimethylpiperazine- 1- 



carboxylate; .
143-(((2R,6S)-4-aeety1-2,6-dimethylpiperazlml-yl)methy1)-2-fluoropheny1)-34
pyddin-3- yl)urea;
(3R,2)-4-(2-fluoro-3-(3-(pyridin-3-ypureido)benzy1)-N,N,3,5-tetramethylpipe
razine-1- carboxamide; (28,6R)-benzyl
4-(2-fluoro-3-(3-(pyridim3-yflureido)benzyl)-2,6-dimethylpiperazine-1-
eaxboxylate;  1.(3-(((3S,5R)-3,5-dirnethylpiperazin-1
-yDrnethyl)-2-11uorophenyl)-3-(pyridin-3-yOurea; tert-butyl
4-(2.fluoro-3-(3-(pyridim3-yOureido)benzyl)piperazine- 1 -carboxylate;
(3R,58)-methyl
4-(2-fluoro-343-(pyridin-3-ypureido)benzyl)-3,5-dimethylpiperazine-1-
earboxylate; methyl
4-(2-fluoro-3-(3-pyridin-3-yhzeido)benzyl)piperazine-1-earboxylate
(2S,612)-methyl
4-(2-fluoro-3-(3..(pyridin-3-yOureido)benzy1)-2,6-dimethylpiperazine-1-
carboxylate;
4-(2-fluoro-3-(3-(pyridin-3-yl)weido)benzyl)-N,NAimethylpiperazine-1-carbox
amide;
4.-(2-fitiore-3-(3-(pyridin-3-yOureido)bertzy1)-N,N-dimethylpiperazine-1-su
lfonamide; l.-(3-((4-(ethylsulfonyl)piperazin- 1
-yl)methyl)-2-fluoropheny1)-3-(pyridin-3-yOurea;
142-fluoro-34(4-(methylsulfonyl)piperazin-l-yDruethyl)phenyl)-3-(pyridin-3-
Aurea; 1-(3-((4-(azetidim 1 -ylsulfonyl)piperazin-1
-yl)mothyl)-2-fluoropheny1)-3-(pyridin-3-Aurea;
-(3.4(2R,68)-4-(ethylsulfony1)-2,6-dimethylpiperazin- I
-yl)methyl)-2-fluorophenyl)-3- (pyridin-3-y1)urea;
(3R,53)-4-(2-fluoro-3-(3-(pyridin-3-yOureido)benzy1)-N,N,3,5
-tetramethylpiperazine-lsulfonamide; methyl
4-(2-fluoro-3-(3-(isoxazo1-3-yOureido)benzyppiperazine-1-earboxylate; ethyl
4-(4-fluoro-3-(3-(pyridin-3-yOureido)benzyppiperazineThearboxylate; methyl
4-(2-fluoro-3-(34ytidin-3-yOureido)benzy1)piperazine- 1 -earboxylate;
methyl
4-(2,6-difluoro-3-(3-(pyridin-3-yOureido)benzyppiperazine-1-carboxylate;
methyl 4-(3,4-difluoro-5(3-(pyridin-3-yeureido)benzyl)piperazine- 1
-earboxylate; (8)-ethyl
4-(1-(2.-fluoro-3-(3-(pyridin-3-yljureido)phenypethyl)piperazine- 1
-earboxylate;  (8)-methyl
4-(1-(2-fluoro-3-(3-(6-pytidin-3-y1)ureido)phenypethyppiperazine-1-catboxyl
ate; methyl
4-(2,5-difluoro-3-(3-(pyridin-3-yeureido)benzyppiperazine-l-carboxylate;
methyl
4-(3-(2-fluom-3-(3-(pridin-3-ypureido)phenyl)propyl)piperazine-1-carboxylat
e; ethyl
4-(3-(2-fluoro-3-(3-(pyridin-3-yOureido)phenyl)propyl)piperazine-l-carboxyl
ate; methyl
4-(3-(3-fluoro-5-(3-(pyridin-3-yl)ureido)phenyl)propyl)piperazine-1-carboxy
late; Ethanesulfonic acid
{3-fluoro-543-(6-methyl-pyridin-3-ye-ureido]-benzyl}-methyl-atnide;
Ethanesulfonic acid
{3-fluoro-5[3-(pyridin-3-y1)-areidol-benzyll-methyl-amide;
1-[3-(4-Acetyl-piperazin-l-ylmethyl)-5-fluoro-phenyll-3-(pyridin-3-y1)-urea
;
143:Fluoro-5-(4-methanesulfonyl-piperazin-l-ylmethyl)-phertyl]-3-(pytidin-3
-y1)-urea; 1- {3-Fluoro-544-(2-methoxy-acety1)-piperazin-1
-ylmethyll-phenyl} -3-(pyridin-3-ye-urea; 1-
{3-Fluoro-544-(propane-2-sulfony1)-piperazin-l-ylmethylkheny1}-3-(pyridin-3
-y1)-urea; 1-
{3-Fluoro-5-0-(propane-1-sulfony1)-piperazi1)-1-ylmethyll-pheny1}-3-(pyridi
n-3-y1)-urea;
143-(4-Ethanesulfonyl-piperazin-l-ylmethyl)-5-fluoro-pheny11-3-(2-methyl-py
rimidin-5-y1)- urea; 4-
{3-F1uoro-5-[3-(2-methyl-pyrimidin-5-y1)-ureidol-benzyl)-piperazine-1-sulfo
nie acid dimethylamide; 4-
{3-Fitioro-5[3-(pyrimidin-5-y1)-ureidokbenzy1}-piperazine-1-carboxylic acid
methyl ester;
(S)-N-(1-(3-fluoro-5-(3-(6-methylpyridin-3-yOureido)benzyppiperidin-3-y1)-N
-methy-(N',N'-       dimethylamino)sulfonamide;
(S)-N-(1-(3-fluoro-5-(3-ppidin-3-ylureido)benzyl)piperidin-3-y1)-N-methy-(N
',N'-       dirnethylamitio)sulfonamide;' 



(E)-NLeyano-4-(3-fluoro-5-(3-pyridirt-3-ylureido)benzy1)-N,N-dimethylpipera
zine-l- carboximidamide; or  (8)-143
-(1-(4-acetylpiperazin-111)ethypphenyl)-3-(6-m ethylpyridin-3-yOurea.
[00137]In certain embodiments, the compound of Formula 1 is chosen from
methyl 4-[(3-fluoro-5- {[(6-methyl(3-
pyridy1))aminolcarbonylanaino}phenyOmethylipiperazinecarboxylate; N-(3- 114
-(ethylsulfonyl)piperazinyllimethyl}-5-fluoropheny1)[(6-methyl(3-
pyridyl))arnino]earboxamide;
N-[5-({4-[(dimethylamino)sulfonyl]piperazinyl}methyl)-2-fluorophenylli[(6-m
ethyl(3- pyridyl))aminoicatboxatnide; methyl 4-[(4-fluoro-3-{[(6-methyl(3-
pyridyl))aminolicarbonylaminolphenyOmethylipiperazinecarboxylate;  methyl
44(3- {[(6-methy1-3-    pyridypamino]earbonylamino}
phenyl)methyljpiperazinecarboxylate;
N43-({44(dimethylamino)sulfonylipiperazinyllmethypphenyl][(6-methyl(3-
pyridy1))aminoloarboxamide; methyl
(28)-4[(5-fluoto-3-{[(6-methyl(3-pyridyl))aminoicarbonylamino}phenyl)methyl
l-2- (methoxyrnethyl)piperazineearboxylate;
N[541uoro-34{44methyl(methylstilfonyl)amittobiperidyl}methyl)phenyl][(4-
fluorophenyl)amino]earboxamide; ethyl 4[(4-fluoro-3- ([(6.methyl(3-
pyridyl))amino]carbonylamino}phenyl)methylipiperaz,inecarboxylate; methyl
(2S)-4[(4-fluoto-3-
([(6-methyl(3-pyridyl))aminoicalbonylamino}phenypmethy11-2-
(methoxymethyl)piperazinecarboxylate; methyl 4[(2-fluoto-3-{[(6-methyl(3-
pyridy1))aminoicarbonylamino}phenyl)methylbiperazineearboxylate;
[(6-eytmo(3-pyridy1))amino]-N-(3- ([4-(ethylsulfonyl)piperazinyl]methyll
-5- fluorophenyl)carboxamide; methyl 4[(2,6-difluoro-3-{[(6-methyl(3- 



pyridyl))aminoicarbonylamino}phenyl)methylipiperazinecarboxylate; methyl
44(15)-1-(5-fluoro-3-([(6-methyl(3-
pyridyl))amino]earbonylamino}phenypethyllpiperazinecarboxylate; ethyl
44(1S)-1-(5-fluoro-3-{[(6-methyl(3-
pyridyrnaminollearbonylamino}phenypethylipiperazinecarboxylate; methyl
4[(3,4-difluoto-5-{[(6-methyl(3-
pyridyl))amino]carbonylamino)phenyemethylipiperazinecarboxylate; methyl
44(18)-1-0-{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenypethylbiperazinecarboxylate; methyl
44(1S)-1-(2-fluoto-3- ([(6-methyl(3-
pyridyl))aminolcarbonylamino}phenypethylipiperazinecarboxylate; ethyl
44(1S)-1-(2-f1uoto-3-{[(6-thethyl(3-
pyridy1))amino]earbonylaminolphenyl)ethyl]pip azinecarboxylate; methyl
4[(2,4-difluoro-3-([(6-methyl(3-
riyridyl))amino]oatbonylamine}phenylhnethyllpiperazinecarboxylate;
methy1.4[(2,5-difluoro-3-{[(6-methyl(3-
pyridy1))amino]carbonylamino}phenypinethyl]piperazinecathoxylate; methyl
443-(2-fluoro-3-{[(6-methyl(3-
pridyl))aminoicarbonylamino}phenyl)propyl]piperazinecarboxylate; ethyl
4-[3-(2-fluoro-3-{[(6methyl(3-
pyridylDamino]carbonylamino}phenyl)propylipiperazinecarboxylate; ethyl
4-[(2-fluoro-3-V-(6-methyl(3-
pyridyl))carbamoyllamino}phenyl)methylipiperazinecarboxylate;
f[3-({4-[(dimethylamino)sulfonyllpiperazinyl}methyl)-2-fluorophenyl]amino}-
N-(6- methyl(3-pyridyl))earboxamide;
[(3-{[4-(N,N-dimethylcarbarnoyDpiperazinyl]rnethyl}-2-fluorophenypamino]-N-
(6-methyl(3- pytidyl))carboxamide;
[(3-([4-(ethylsulfonyl)piperazinyl]methyl}-2-fluorophenyl)aminol-N-(6-methy
l(3- pylid.y1))carboxamidc; methyl
(28,6R)-4-[(2-fluoro-3-{[(6-methyl(3-pyridyWarnino]carbonylaminolphenyl)met
hy11- 2,6-dimethylpiperazinecarboxylate; methyl
4-[(2-fluoro-3-{[(5-rnethylisoxazol-3-
y1)amino]carbonylaininolphenyl)methy1Thiperazinecarboxylate; methyl
4-[(2-fluoro-3-{[(4-
fluorophenyflaminolcarbonylamino}phenyl)methylipiperazinecarboxylate;
methyl 44(3- {[N-(6.-cyano(3-pyridyl)carbamoy1]amino) -2-
fluorophenypinethylipiperazinecarboxylate; methyl
4-[(3-{[N-(6-acety1(3-pyridyl))carbamoyliamino}-2- 



fluorophenyl)methylipiperazinecarboxylate; methyl 4-
{[2-fluoro-3-({N46-(trilluoromethyl)(3-
pyridylIlcarbamoyflamino)phenyl]rnethyl}piperazinecarboxylate; methyl 4-(
(2-fluoro-3-[(N-(4-
pyridyl)carbamoyDaminolphenyl}methyl)piperazinecarboxylate; and
N-(2-fluoro-3-{{4-(methylsalfonyl)pMerazinyl]methyl}phenyl)(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
increase  activity. 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 AI (such as less than 1 04). 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 frinctional 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 Pim SJ. (1991) Methods Enzymol.
196:399- 416). [00142]The in vitro rate of ATP hydrolysis conelates 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 pyrtwate
lcinase and lactate dehydrogenase) and monitoring the NADH level either by
absorbance or fluorescence (Greengard, P., Nature 178 (Part 4534): 632-634
(1956); Mo/   Pharmaco/ 1970 Jan;6(1):31-40). Phosphate production can be
monitored using ptirine nucleoside phosphorylase to couple phosphate
production to the cleavage of a purine analog, which results in either a
change in absorbance (Proc Nall Acad Sci US A 1992 Jun 1;89(11):4884-7) or
fluorescence (Biochem J1990 Mar 1;266(46114). 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. [001431Test compounds can
be assayed in a highly parallel fashion using multiwell plates by placing
the compounds either indikidually 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.
[00144IA method uses a 384 well plate format and a 25 pi, reaction volume.
A pyruvate kinase/lactate dehydrogenase coupled enzyme system (Huang TO and
Hackney DD. (1994) 1 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. 



[001451Modulation 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)1
Cardiovasc Phannacol 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 contact. This
measurement 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
above-described 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 Ca44- activation, To distinguish between these two possible
modes of action, the effect of the chemical entity on ATPase activity of Si
with undecorated actin filaments is initially measured. if an increase of
activity is observed, the chemical entity's effect on the Ca-responsive
regulatory apparatus could be disproved. A second, more sensitive assay,
can be employed to identify chemical entities whose activating effect on S
I-myosin is enhanced in the presence of a decorated actin (compared to pure
actin filaments). In this second assay activities of cardiac-S1 and
skeletal-S1 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. S. Physiol. 271: 11357-11364) and
Wolska BM, et al ((1996) Am. 5. Physiol. 39:1124-1132). 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 (Langendorfl) model of cardiac function, in vivo using
echocardiography or invasive hemodynamic measures, and in animal-based
heart failure models, such as the Rat Left  Coronary 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, sublingually, subcutaneously, intravenously,
intranasally, topically, transdermally, intraperitoneally, intramuscularly,
intrapulmomuilly, vaginally, rectally, or intraocularly, Oral and patentor&
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. In 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.,
matuntol, 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 cleat; 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]In
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 neurohonnonal stimulation of the heart
and attempt to prevent cardiac remodeling (e.g., ACE inhibitors or
13-Mockers); therapies that improve cardiac fin ction by stimulating
cardiac contractility (e.g., positive inotropic agents, such as the
p-adrenergic agonist dobutamine or the phosphodiesterase inhibitor
mihinone); 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. In another solid dosage form, a powder, mamme,
solution or suspension (e.g., in propylene carbonate, vegetable oils or
tiiglyeerides) 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 carder (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 forms  suitable
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. In 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 microline 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. 1001581The 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 lA
in dry DMF (0.37 M) was added Zn(CN)2 (0.92 eq) and Pd(PPI23)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 R'F,
diluted with 15 volumes of Et0Ac (based on 1A) 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%1:420/hexane as the eluant provided
1B as a solid (90%). Example 1 Step 2 



NCNO201-ICNO2 1B1C [00161]To solution of 1.0 eq 111 in dry Et20 (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% Et0Ac/hexanes as the eluant afforded a yellow solid
(100%) as an 80:20 mixture of 1C:1B. Example 1 Step 3  [00162]To cooled
(0C) slurry of an 80:20 mixture of 1C:18 (1,0 eq) and boc- piperazine
(about 2 eq) in a mixture of HOAG and DCM (4.8 M boc-piperazine in 1:1.4
v/v HOAc/DCM) was added sodium triacetoxyborohydride 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
acetatethexanes as the eluant provided 11) (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 Me01-1 (about 0.6 M 1D in Me0H) was
stirred over an atmosphere of 50 psi 112 for 45 min. After replacement of
the It atmosphere with N2, the reaction mixture was filtered through
diatomaceous earth and the diatomaceous earth washed with MeOH.
Concentration of the MOM resulted in the isolation of 1E. Example 1 Step 5
[00164]To a solution of aniline lE (1.0 eq) in dry DCM (about 0.1 M 1E in
DCM) at RT under 142 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
motto.  Purification by cinematography over silica gel using using 5%
methanol/DCM as the eluant provided W. 



Example 1 Steps 6 and '1 [001651To a solution of 1.0 eq of IF in CH2C12
(about 0,14 M IF in DM ) was added approximately200 eq of trifiuoroacetic
acid (TFA). The reaction mixture was stirred for 30 min and concentrated.
The resultant residue was dissolved in Et0Ac (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. [001661To a
solution of the free base above (1.0 eq) and D1PEA (1.2 eq) in dry TI-IF
(about 0.2 M free base in TI-IF) was added methyl chloroformate (1.1 eq) by
syringe and the resultant mixture stirred for lb. 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% Me0H/DCM as the eluant provided methyl
4-(3-fiuoro-5-(3-(6-methylpyridin-3-Aureido)benzyl)-
piperazine-1-carboxylate, MS 402 (M+H). [001671To a solution of the free
base above (1,0 eq) and DTPEA (1.2 eq) in dry TI-IF (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 layeis were dried over sodium
sulfate, filtered and concentrated in vacuo.  Purification by
chromatography over silica gell using 5% Me0I-EDCM as the eluant provided
4-(3-fluoro-5-(3-(6-methylpyridin-3-ypureido)benzy1)-N,N-dimethylpiperazine
-1- sulfonamide. MS 451 (M+H). Example 2 Step 1    [00168]To 1.0 eq of
(4-fluoro-3-nitro-pheny1)-methanol (2A) in THE (about 1 M 2A in TI-IF) 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% Et0Ac/hexanes as the eluant to
yield of methanesulfonic acid 4-flitoro-3-nitro-benzyl ester (211) (57%).
Example 2 Step 2    [001691To 1.0 eq of methanesulfonic acid
4-fluoro-3-nitro-benzyl ester (2B) in DMF (about 0.6 M 211 in DMF) was
added about 1.05 eq of TEA mid about 1.0 eq of t-butyl
piperazine-l-carboxylate. The mixture was stirred for 30 min at room
temperature, diluted with Et0Ac, washed with NH4C1 solution, dried (Na2SO4)
and evaporated. Purification by flash chromatography over silica with 50%
Et0Ac/hexanes as the eluant afforded
4-(4-fluoro3-nitro-benzy1)-piperazine-1-carboxylic acid tert-butyl ester
(2C). Example 2 Step 3 



[00170]4-(4-Fluoro-3-nitro-benzy1)-piperazine4-carboxyli0 acid tert-butyl
ester (2C, 1.0 eq) in methanol (about 0.2 M 2C in Me0H) 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 TIP and treated with approximately 1.05 eq of
6-methylpyridine-3-isoeyanate. After stirring at 50 C for 30 min the
mixture was concentrated. The residue was purified by reversed phase HPLC
to yield 4-{4-fiuoro-3-[3-(6-
methyl-pyridin-3-y1)-ureido]-benzyll-piperazine-l-carboxylic acid
tert-butyl ester (20). Example 2, Steps 4 and 5      o AN"--"--1\1 H
4-(4-fluoro-3-(3-(6-methylpyrldln-3-
yOureldo)benzy1)-N,N-dImethylplperazIne-1- sulfonamide 1001711To 1.0 eq of
4- (4-fluoro-343-(6-methy1-pyridim.3-y1)..ureidokbenzyll-
piperazine-1-carboxylic acid tert-butyl ester (20) in Me0H (about 0.1 M 20
in Me0H) was added 2 volumes of HCI 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-fiuoro-3-13-(6-methyl-pyridin-3-y1)-ureidol-benzyl}-piperazine-1-carbo
xylic acid methyl ester. MS 402 (MI41). A second portion of the reaction
mixture A was treated with 1.2 eq of dimethylsulfamoyl chloride and stirred
overnight. The resultant mixture was  concentrated and purified by reversed
phase HPLC to afford 4-
(4-fluoro-3-[3-(6-methylpyridin-3-y1)-ureidoj-benzy1}-piperazine-1-sulfonic
acid dimethylamide. MS 451 (M+H). Example 3 Step 1    



3A3B [001721A round bottom flask was charged with 1 eq of
3-chloro-2-fluoroaniline (3A), 1-methy1-2-pyrrolidinone (about 1.5 M 3A in
NM?), 2.2 eq of sodium cyanide, and 1.35 eq of nickel(II) bromide at RT
under 1\12. 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 elite. 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    R F
3B3C, R=0, NH [00173]A solution of 3B in dichloromethane (about 1.5 M 3B in
DM) at RT under nitrogen mixture was cooled to -0C, and 2.0 eq of 1M
diisobutyllithiumaluminum hydride (DB:3MM in DCM was added dropwise over
-3,5 hours, maintaining an internal reaction temperatures 0C. Upon
completion of the Dil3Alla addition, the reaction mixture was added
dropwise with vigorous stirring to a cooled solution (-0C) of 40 volumes of
15% Rochelle salt and 10 volumes of DCM, maintaining an internal reaction
temperature below  10C. 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    R F 30, R=0, NH3D Steps 3A/B.
[00174]A solution 1 cq of 3C, tetrahydrofuran (about 1.4 M 3C in THE) and
1.05 eq of methyl piperazine-l-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 (Et0Ac, 5 volumes) was then added, and
the layers were separated. The aqueous layers were back extracted with 5
volumes of Et0Ac. 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 elite and the celite pad was
rinsed 4 times with Et0Ac. The organics were concentrated and dried
overnight on the rotavap (-30 in Hg at RT) to afford an amber-brown oil. 



Step 3C.  [00175]All calculations are based on the amount of 3C (R= 0).
[00176]To 3 volumes of methanol (based on 3C, R=0)under N2 over an an
ice/brine/acetone bathwas added3 eq of acetyl chloride dropwise over 3
hours, maintaining an  internal reaction temperature below 0C. The solution
was then stirred for an additional 1 hour below 0C. A solution of 1.0 eq of
unpurified 31) (from Steps 3A/3B above) in Me011 (about 3.6 M based on 3C,
R=0) 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 Me0H, 5 volumes of 1:1 ten-butyl methyl ether (MTBE):Me0H, and 5
volumes of MTBE. [00177]The solids were then taken up in 5 volumes of Et0Ac
and saturated sodium bicarbonate and solid sodium bicarbonate were added as
needed to bring the pH of the aqueous layer to 8 uillydrion papers). The
layers were separated, and the aqueous layer was extracted with 5 volumes
of Et0Ac. 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    Nrn7 44602GN--) methyl
4-(24luoro-3,43,(8.mothylpyrklIn-311)uteldathenzyl)
pIperazine-1-carboxylate     f001781To 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
60C overnight to afford a white powder (86% yield) of methyl
4-(2-fluoro-3-(3-(6-methylpyridin-3-yl)ureido)benzyppiperazine-1-carboxylat
e. The material was reworked as follows: 



[001791Methyl
4-(2-fluoro-3-(3-(6-methylpyridin-3-ypureido)benzyppiperazine-1-
carboxylate from above was dissolved in acetone (about 0.2 M) under N2. 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-yOureidolbenzyl)piperazine-1-carboxylate as a white powder
(79% yield). The material was reworked as follows: [001801Methyl
4-(2-fluoro-3-(3-(6-methylpyridin-3-yOureido)benzyl)piper-azine-l-
carboxylate 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-yOureido)benzyppiperazine-1-carboxylate as a white powder
(73% yield). MS 402 (M-FH). Example 4 Step I    [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, CH2C12 (about 1.2 M 4A in DCM), and. about
1.1 eq of TUBA. The flask was then cooled to 10150C.. While the flask was
cooling, 1,2 eq of methyl piperazine-l-carboxylate was taken up in CHsCls
(about 5.3 M) The material did not go into solution, so an additional 0.05
eq of DIPEA 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 < 30C. 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-l-carboxylate was added, and the reaction was refluxed for
another 2.5 hours. The reaction was cooled to RT and washed with 5 volumes
of-water. The water layer was back-extracted with 5 volumes of CH2C12, 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 2015C 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 413 as a pale yellow solid
(66% )ield). Example 4 Step 2 Me02CNMe02CN NO2 484C [001821A high-pressure
reactor was charged with a slurry of 25 wt % of Pt/C relative to 413 in 8
volumes of THE (relative to Pt/C) followed by a slurry of 1.5 eq K2CO3, in
THE (about 0.67 M), then a solution of 1,0 eq of 4B in THE (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 Me0H (relative to 413) and concentrated via
rotavap at ..<50C. The residue was dissolved in 4 volumes of Et0Ac and
washed with 4 volumes of water. The water layer was back-extracted with 4
volumes of Et0Ac. The combined organics were washed with 4 volumes of
brine, dried over sodium sulfate, filtered mid 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 MT13E 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 



ctMe02CN0.------->%),--- NI-12HN H H       methyl
4-(3-(3-(6-methylpyriclin-3-yOureido)benzyl) ).--piperazine-1-carboxylate,
4D  [001831A 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-isocyariato-2-pyridine was added dropwise over 68 min, controlling the
addition rate to keep the internal temperature < 45C. 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 Et0Ac. The solids were
dried in a vacuum oven < 50C to afford 4D, methyl 4-
(3-(3-(6-methylpyridin-3-yOureklo)benzyppiperazine-1-carboxylate (89%
yield). MS 384 (M4-11). Example S Step 1    5A58 [00184]To a mixture of 1.0
eq 2-fluoro-3-bromo-nitrobenzene (5A), 1.0 eq tetrabutylammonium chloride,
1.5 eq NaliCO3, and 2.0 eq allyl alcohol in DMF (about 1M allyl alcohol in
DMF) under N2 atmosphere was added 0.4 eq PdC12. 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 ally! alcohol and 0.1 eq PdC12 were added and the reaction
mixture was stilted under N2 for 6 It The reaction mixture was cooled to
room temperature and diluted with Et0Ac. The mixture was washed
sequentially with water, 1.N HC1, and brine. The organic layer was dried
and concentrated to a residue. Purification over silica gel using
10%Et0Ac/flexane to 60% Et0Aciliexane as the gradient eluant afforded 5B.
Example 5 Step 2  [00185]To a solution of 1.0 eq 5B in CH2C12 (about 0.04
M) under N2 atmosphere was added 1.3 eq methyl piperazine-l-carboxylate HC1
salt followed by 1.2 eq sodium triatetoxyborohydride. The reaction mixture
was stirred at RT overnight. An additional 0.5 eq of methyl
piperazine-l-carboxylate HC1 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 042C12 and
washed sequentially with water and brine. The organic layer was dried and
concentrated to a residue. Purification over silica gel using 2:1
Et0Acillexane as the Want afforded 5C. Example 5 Step 3 



5CBD [00186]A mixture of 1 eq 5C, and 50 wt eq of 10% Pd/C in Me0H (0.06 M
5C in Me0H) was stirred over an atmosphere of 30 psi H2 for 2 h. After
replacement of the H2 atmosphere with N2, the reaction mixture was filtered
through diatomaceous earth and the diatomaceous earth washed with Me0H.
Concentration of the Me0H resulted in the isolation of 5D in nearly
quantitative yield. Example 5 Step 4    methyl
4-(3-(2-fluoro-3-(3-(6-melhylpyridin-3-
yOureldo)phenyl)propyhpiperazine-l-carboxylate [00187]To a solution of 1 eq
5D in CH2Cl2 (about 0.1 M) under Na 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 CH2C1z and washed sequentially
with water and brine. The organic layer was dried and concentrated to a
residue. Purification by preparative reverse phase HLPC (0-18 column) using
10% CH3CN/water to 100% CE13CN as the gradient eluant afforded methyl
4-(3-(2-fluoro-3-(3-(6-xnethylpyridin-3-
yOureido)phenyl)propyppiperazine-1-earboxylate, MS 430 (M+H).
[00188]PdC12(PPha)2 (0.05 eq) was added to a mixture of 1.0 eq of 6A, 1.0
eq of tributy1(1-ethoxyviny1)-tin in dioxane (about OA M) under N2. The
mixture was heated at 95C for 4 hours under N2. A mixture of 1:1 Wv Et0Ac/
(1M XII 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 611 that was used without further
purification. [001891To a mixture of 611 in THE (0.8 M relative to 64) was
added about 2.3 volumes of 2N HC1 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 GC (87% in 2 steps). Example 6 Step 3   



[00190]To a mixture of 0.1 to 0.15 eq of (8)-1-methy1-3,3-diphenyl-
hexahydropyrrolo[1,2-c][1,3,21oxazaborole in toluene (1 -1.5 M) and toluene
(a volume about 10 times that of the oxazaborole in toluene) under N2 at
20C was added 1.05 eq of Et2NPhB113. 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 stilted for additional 1 hour at RT. To the reaction
mixture was added about 1.9 volumes of MK/II, followed by about 3.4 volumes
of 1N MCI. The mixture was stirred for 20 min. To the reaction mixture was
added about 7.8 volumes  ofether 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 GD 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 RI: 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-l-carboxylate HC1 salt and 4 eq
of IC2CO3 were added. The reaction mixture was heated at 50C for 16 hours.
The reaction mixture was cooled to RT and about 29 volumes of Et0Ac and 29
volumes sat. NH4C1 were added. The organic layer was separated, dried, and
concentrated. The resultant residue was purified by chromatography over
silica gel to give GE. Example 6 Step 5    [001921A mixture of 1. eq 6E,
and 10 wt eq of 10% Pd/C in Me0E1 was stirred over an atmosphere of 45 psi
112 for 0.5 h. After replacement of the 112 atmosphere with N2, the
reaction mixture was filtered through diatomaceous earth and the
diatomaceous earth washed with MOOR Concentration of the Me0H resulted in
the isolation of 61?. Example 6 Step 6  [00193)To a solution of 1.0 eq 61?
in CH2C12 (at about 0.3 M) under N2 atmosphere at RT was added 1.0 eq of
5-isocyanato-2-methylpyridine 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-18 column) afforded
(S)-methyl-4-(1-(2-fluoro-3-(3-(6-methylpyridin-3-
ypureido)phenyl)eithyl)-piperazinel-carboxylate as a white solid. MS 416
(1V1+11). Example 7 Step 1  (NH +0 0-"teN?.)HO 



Il 0 fert-butyl piperazine-1-carboxylate  [00194]An oven-dried,
round-bottom flask was charged with tert-butyl piperazine-1- cafboxylate (
1.1 cq), 3-nitrophenylacetic acid (7A, 1.0 eq), EDC (1.2 eq), and HOBT (1.2
eq). The flask was flushed with nitrogen, and N,N-dimethylforrnamide (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 Et0Ac, and washed 4 times with H20,
twice with I N aq. KEISO4, once with saturated NaHCO3, and once with brine.
The organic layer was dried over Na2804, filtered and concentrated in
vacuo. Tert-butyl 4-(2-(3-nitrophenypacetyppiperazine-1-carboxylate (713)
was isolated as a solid (80%) and used without further purification.
Example 7 Step 2  [001951To a solution of tert-butyl
4-(2-(3-nitrophenyl)acetyppiperazine-1-carboxylate  (713, 1.0 eq) in THF
(about 0.5 M 713 in THF)) was added borane-Thil (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. HOM was added,
slowly. The mixture was concentrated in vacuo, and the residue was
dissolved in BtOM. The organic layer was partitioned with water, and the
aqueous layer was made basic (pH - 9) by the addition of 50% MOH. The
organic layer was then washed twice with saturated aq. NaHCOs and once with
brine. The organic layer dried over Na2SO4, filtered and concentrated in
vacuo. The resulting tert-butyl 4-(3-nitrophenethyl)piperazine4-carboxylate
(7C, quant.) was used without Maher purification. Example 7 Step 3
1001961A Parr glass liner was charged with ten-butyl
4:(3-nitrophenethyl)piper-azine-  1-carboxylate (7C, 1.0 eq) and methanol
(about 0.2 M 7C in Me0H). To fins solution was added a slimy 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(01-1)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 Me0H, and the combine organic
layers concentrated in vacuo to provide the desired tert-butyl 4-(3-
aminophenethyppiperazine-l-carboxylate (711, 63%), which was used without
further purification. Example 7 Step 4  [00197]To a solution of tert-butyl
4-(3-aminophenethyfipiperazine-1-carboxylate (7D,  1.0 eq) in THE (about
0.3 M 7D in TB]?) 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. NaHCO3. The mixture was diluted
with Et0Ac, and the layers were separated. The organic layer was washed
twice with saturated aq. NalICO3 and once with brine. The organic layer was
dried over Na2SO4, filtered and concentrated in vacua. Purification over
silica gel using 5 - 12% Me0H/ CI-12C12 as the gradient eluant provided
tert-butyl
4-(3-(3-(6-methylpyridin-3-yfiureido)phenethyppiperazine-1-carboxylate (7E,
63%). 



Example 7 Step 5    melhyl 4-(3-(3-(6-methylpyridln-3-
yhureido)phenethyl)Mperazine-1-carboxylate [00198]To a solution of
tert-butyl 4-(3-(3-(6-methylpyridin-3-
ypureido)phenethyppiperazineThearboxylate (7E, 1.0 eq) in Me0H (about 0.2 M
7E in Me0H)) was added a solution of 2 M HC1 in dioxane (about 12 eq).
After .70 min the reaction mixture was concentrated in vacua and used
without purification for subsequent acylations. MS 398 (M411). [00199]The
resulting HO salt (1.0 eq) from the preceding step was suspended in TH]?
(about 0.15 M salt in THE) and triethylainine (4.0 eq) was added. The
reaction mixture was cooled to 0C, 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. NaHCO3 followed by Et0Ac. 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 vacua. Purification over silica gel using 2- 10% Me0H/CH2C12 as the
gradient eluant afforded methyl
4-(3-(3-(6-methy1pyridim3-ypureido)phenethy1piperazine-1-carboxylate.
Example 8  1-(34(4-(ethylsulfonypplperazIre1 -Amethyl)-2-
fluoropheny1)-3-(6-methylpyrldin-3-yOurea  [00200]To a solution of 1.0 eq
8A in Me0H (about 0.07 M) was added a solution of 2 M HC1 in dioxane (about
30 eq)). After 70 min the reaction mixture was concentrated in vacua and
used without purification for subsequent acylations. [00201]The resulting
HC1 salt from the preceding step was suspended in THF (about 0.05 M) and
about 18 eq diisopropylethylamine was added. The reaction mixture was
cooled to 0C, and about 1 eq ethanestilfonyl chloride was added dropwise.
The resultant mixture was stirred for 5 min at RT. To the reaction mixture
was added saturated aq. NaTICO3 followed by Et0Ac. The layers were
separated, and the organic layer was washed once with saturated aq.
Nal-IC*33, once with brine, dried over Na2SO4, filtered and concentrated in
vacua. Purification over silica gel using 1 - 10% Me0H/CH2C12 as the
gradient eluaM followed by trituration in 1:1 actone/ether afforded methyl
1-(3-((4-(ethylsulfonyl)piperazin1
-yl)methyl)-2-fluoropheny1)-3-(6methylpyridin-3-yOurea. MS 436 (M+H).
Example 9 [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 diisopropylethylatnine 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 THE (about 0.2 mM 9A in TIM. The resultant mixture was stirred for 10
min. To the reaction mixture was added saturated sq. NaHCO3 followed by
Et0Ac. The layers were separated, and the organic layer was washed once
with saturated sq. NaFICO3, once with brine, dried over Na2SO4, filtered
and concentrated in vacua. Purification over silica gel using 1 10%
McOH/CH2C12 as the gradient eluant afforded methyl
4-(4-fluoro-3-(3-(5-methylisoxazol-3-yOureido)benzyl)piperazine-l-carboxyla
te. MS 392 (M+H). 



[00203]The following compounds were synthesized in a manner similar to the
representative compounds above: Mass Spec data Compound Name Ln 347 (Mni
N-[(3-fluoro-5- {[(6-rnethyl(3-
pylidy1))aminolcarbonylaminolphenvamethvIlmethoxy-N-methylearboxamide 382
(M+H) N-(3-(
(Rdimethylamino)sulfonyllmethylamino}methyl)-5-fluorophenyli(3-
pyridylamino)carboxamide 396 (M+H) N[3-(
{[(dimethylamino)sulfonylimethylamino) methyl)-5-fluorophenyl] f(6-
methyl(3-pyridv1))amino]earboxamide N-(3-
([(ethylsulfonypinethylamino]methyl) -5-fluorophenyl)[(6.-methyl(3-
.dy1))arnmo .j.. oarb .amid _ pyrioxe  methyl 4-({3-fluoro-5-[(3-
___y____Jp_y J____y_)p_p____y___,_id lamina carbon lamino hen 1 meth I i
erazinecarbox late N-(3-
{[4-(ethylsulfonyl)piperazinyl]methy11-5-fluorophenyl)(3- ..
pyridylanuno)carboxamide 381 (M+I-1)  



388 (M+H)  422 (M+H)  402 (M+H) methyl 4-[(3-fluoro-5- {[(6-methyl(3-
pyridy1)) amino) carbonvlamino 1 phenynmethyllniperazinecarboxylate 436
(M+I-1) N-(3- {[4-(ethylsulfonyl)piperazinyllmethyl}
-5-fluoropheny1)[(6-methyl(3- .. pyridyrnammolcarboxanude
1443-({4-adimethylainino)sulionylipiperazinyl)methyl)-5-fluorophenyl][(6-
Daminoicarboxamide 451 "+") T,4)\  437 (M+1-1)
N-P-({4-[(dimethylamino)sulfonyl]piperazinyl}methyl)-5-fluorophenyl](3- ...
pyudylamino)earboxamide 454 (M+H)
N43-({4-[(dimethylamino)sulfonyl]piperazinyl}methyl)-5-fluorophenyl][(4-
fluotophenyl)aminoicarboxamide methyl 4-[(3-fluoro-5- {[(4-
fluorophenxl)gminolcarbonylamino)phenyl)methyl]piperazinecarboxylate 405
(M+I-1)  



439 (MtLT) '
N-(3-{[4-(ethylsulfonyl)piperazinyl]methy11-5-fluoropheny1)[(4-
fluorephenyl)aminolcarboxamide 388 (M+H) methyl 4-( (4-fluoro-3-[(3-
pyridylamino)oarbonylaminolphenvlImethybpiperazinecarboxylate 437 (M-I-H)
N-[5-({4-[(dimethylamino)sulfonyl]piperazinyllmethyl)-2-fluorophenyl}(3- .
okaru .oxam . pyridylammide  N-(5- {[4-(ethylsulfonyl)piperazinyl]methyll
-2-fluoropheny1)[(6-methyl(3- pvridylflaminoicarboxamide
N-(5-4[4-(ethylsulfonyl)piperazinythnethyll-2-fluorophenyl)(3-
pyridvlarnino)carboxamide 436 (M+H)  422 (M+H)  , 451 (M4+1) N-[5-(
(4-Rdimethylamino)sulfonyllpiperazinyl}methyl)-2-fluorophenyl][(6-
inethyl(3-Thaidy1))aminojcarboxamide 402 (M+H) methyl 4-[(4-fluoro-3- {f
(6-methyl(3- pyridv1))aminoi carbonylamino 1
phenvOmethvlipiperazinecarboxylate 386 (M+H) N-
{3-[(4-acetylpiperazinyOmethyl]-5-fluoropheny1)[(6-methyl(3-
pyridyThaminolearboxamide  



Mass Spec data Compound Name 422 (M+H) N-(5-fluoro-3-
{[44nethylsulfonyl)piperazinyljmethyl}pheny1)[(6-methyl(3-
owidyMarninojearboxamide 450 (v+H)
N-115-flnoro-3-({4-[(methylethyl)sulfonyl]piperazinyl}methyl)phenyli[(6-
methy1(3-twridyrnaminolearboxamide 416 (M+H) N-(5-fluoro-3-
([4-(2-inethoxyacetyppiperazinylimethyl}pheny1)[(6-methyl(3- .,.
1Wric04))ammoicarboxatnide 450 (M+H)
N-(.5,-Nero-.3-([4-(propylsulfonyl)piperazinylimethyllpheny1)[(6-methyl(3-
pYrmyThammolearboxamide
N-[34{4-[(1E)-1-(dirnethylamino)-2-cyano-2-azavinylipiperazinyl}methy0-5-
fluorophenyll 6-meth 1 3-id I amino carboxamide u" 439 (1\44-ni  380 (M+H)
N-{5-fluoro-3-[(5-methy1-1,1-dioxo(1,2,5-thiadiazo1idin-2-
,y1))methyllohenyl I (3 -pyridylamino)earboxamide 394 (M+H) N- (5-fluoro
-3-[ (5-methyl-LI -dioxo (1,2,5-thiadiazolidin-2- Yrnmethyllphenyall 1
amino carboxamide Ln 



397 (M-11"' N- {5-fluoro-3-[(5-methyl-1,1-clioxo(1,2,5-thiadiazolidin-2-
Yrnmethyllphen4-fluo o hen 1 amino earboxamide 402 (M+H) methyl
4-4(2-fluoro-5- {[(6-methyl(3- .. pwalyrnammo carbon laminoheneth
1erazineearbox late N-(3-
{[4-(ethylsulfonyl)piperazinyl]methy11-4-fluoropheny1)[(6-methyl(3-
pyridyfflaminoicarboxamide 436 (M+H)  451 (M+H)
N-[3-(f4-[(dimethylamino)sulfonyl]piperazinyl}methyl)-4-fluorophenyl][(6-
met1y1(3-pyridyThamino)carboxamide 388 M+H) ( methyl 4-( (2-fluoro-5-[(3-
pyridylamino)carbonylarnincuphenylimethylThiperazinecarboxylate 422 (M+H)
N-(.3- {[4-(ethylsnIfonyl),piperazinyl]methyl)-4-fluorophenyl)(3-
pyrtdvlamino)earboxamide
N43-({44(dimethylarnino)sulfonyllpiperazinyl}methyl)-4-fluorop enyly3-
pyridylamino)oarboxannde 437 (m+H)  370 (M-1) '+I ' methyl 4-({3-[(3-
owidylarnino)earbonylaminolphenyllmethyl)piperazinecatc late 404 (M+H)
N-(3- {[4 -(ethylsulconyl)pip erazinAmethyl} phenyl)(3-
oyridylamino)earboxamide 



N-(3- ([4-(ethylsul fonyl)piperazinyl]methyllpheny1)[(6-rnethyl(3- .
pyridyll)ammolearboxamide methyl 4-[(3- {[(6-methyl-3-
oyridyl)aminolearbonylamino}phenyl)methylloiperazinecarboxylate 418 (M+H)
3844+H1 ( '1\  419 (M+H) N-[3-(
(4-(dimethylaminc)sulfonyllipiperazinyllmethyl)phenyliP - ..
pyridylammo)carboxamide 433 (M+H)
N-I34{4-Rdimethylamino)sulfonyllpiperazinyl}mothyl)phenyll[(6-methyl(3-
pyridylflarninolearboxamide 341 (M+H ) pyridylammo)earboxamide N.
{5-fluoro-3-[(3-methyl-2-oxoimidazolidinyl)methyl]phenyl) (3- .. 355 (M+H)
pyradymarnmokarooxannde N-
(5-fluoro-3-[(3-mothyl-2-oxohnidazolidinyl)methyl]phenyl)[(6-methyl(3- ....



Mass Spec data Compound Name TT,' 358 (M+n)
N-{5-fluoro-34(4-methy1-3-exopiperazinyl)methyllphenyl}(3-
ovridvlamino)carboxamide
N-[3-fluore-5-(piperidylmethyl)phenyl][(6-methyl(3-
owidvIl)aminolearboxamide
N-13-fluoro-5-(piperidylmethyl)ohenyl](3-oyridylamino)carboxamide 343
(M+11+)  329 (M+Ii+)  481(M+11+) N-P-({(38)-44(dimethylamino)sulfony1]-3-
(methoxymethyl)piperazinyl}methyl)-5-fluorophenyl)(3-
pytidylaminolearboxamide
N-(3-{[(38)-4-(ethylsulfony1)-3-(methoxymethyl)piperazinylimethyl}-5-
fluorophenyl)(3-pwidvlamino)earboxamide methyl
(2S)-4-({5-fluoro-3-[(3-pyridylamino)earbonylaminolphenyl}methyl)-2-
(methoxymethvflpiperazinecathoxylate 466 (M+II)  432 (M II)  495 (M+11)
N43-({(3S)-4-[(dimethylamino)sulfony1]-3-
(methoxymetlayppiperazinyl)methyl)-5-fluorophenyll[(6-methyl(3-
pyridylpatnineicarboxamide  N-(3.-
{[(3S)-4-(ethylsulfony1)-3-(methoxymethyl)piperazinyllmethyl} -5-
Iluorophenyli(6-methy1(3-pwidv1)1aminoicarboxamide 480 (M+11)  446 (M+H) 



methyl (28)-4-[(5-fluoro-3-{[(6-methyl(3-
pyridy1paminolicarbonylannuo}phenyOmethyl]-2-
(methoxymethyl)piperazinecarboxylate 345 (MAI)
N[5-fluoro-3-(mmpholin-4-ylmethyl)phenyl][(6-methyl(3-
pyridvMaminoicarboxamide
N-15-iluoro-3-(moipholin-4-ylmethvflohenyl3(3-pyridylamino)carboxamide 331
(M+H)  Tn N-
{34(1,1-dioxe(1,4-thiazaperhydroin-4-yl))methy11-5-fluoropheny1)[(6-
methyl(3-pyridyfflaminolearboxamide N-
{3-[(1,1-dioxo(1,4-thiazaperhydroin-4-yl))methyli-5-fluorophenyll(3-
pyridylantokarboxamide m  358 (M+H)
N-{5-fluoto-3-[(4-methylpiperazinyl)methyl]pheny1)[(6.-methyl(3- .,,
trawly)ammoicarboxanude
N-{5-fluore-3-[(4-methylpiperazinyl)mothyl]phenyll(3-
pyridylamme)carboxamide  N- {34((38)-3-
{[(dimethylamine)sulfonyl]methylamino}pyrrolidinyl)methylk5-
fluorophenyn(3-pvridylaminolcarboxEunide
N-[3-({(3S)-31(ethylsulfonyl)methylamino]pyrrolidinyl}methyl)-5-
fluorophenyli(3-pyridylatnino)earboxamide 344 (M+H)  451 M+II) (  436 (M+H
)  



402 (M+14) N4(38)-1-({3-fluoro-5-[(3-
pyridylamino)earbonylaminolphenylImethybpyrrolidin-3-yl]methoxy-Nmethylearb
oxamide N- {3-[((38)-3-
(Rdimethylamino)sulfonyllmethylamino)pyrrolidinyl)methyl]-5-
fluoropheny1)[(6-methyl(3,-.2pwidvinamineicarboxamide 465 (M+ H)  450
(M+I4) N13-({(38)-3-[(ethylsulfonyl)methylatninolpyrrolidinyllmethyl)-5-
fluorophenvII116-methyl(3-pridy1))aminojcalboxamide 416 (M+H) N-
{(38)-1-[(3-fluoro-5-{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]pyrrolidin-3-yllraethoxy-Nmethyl
carboxamide   Mass Spec data Compound Name 421 (M+H+) N-(5-fluere-3-
{[4-(methylsulfonyl)piperidyllmethyl)phenyl)[(6-methy1(3- -- iciolexamide
407 (M+H+) N-(5-fluore-3- ([4-(methylsalfonyl)piperidyl]methyllphenyl)(3-
pyridvlamino)caboxamide 423 (M+H) N-(3-
{[4-(ethylsullonyppiperazinyl]methyl)-5-fluorophenyl)(pyrimidin-5-
vlamino)earboxamide 438 (M+H) 



N-[3-( {4-[(diniethylamino)sulfonyllipiperazinyl}methyl)-5- fluotophen
I-imiclin-5- lamino carboxamide 401 (M+H) methyl
1-[(3-fluere-5-{[(6-methyl(3-
_pyridvrnaming3carbony1amino}uhenyl)methylloineridine-4-earboxylate 387
(M+11) methyl 1-({3-fluere-54(3-
pyridylamino)carbonylaminolohem4}methyl)pineridine-4-carboxvlate 392
(M-H-I) methyl 4-[(3-fluere-5- {[(5-methylisexazol-3-
yflaminelearbonylamino}nhenylimethvIlpinerazineearboxylate 441 (M+H) N-13-(
(4-1(dimethylarnine)sulfenyllpiperazinyl}methyl)-5-fluorophenyl][(5-
methvliscocazel-3-yl)aminolcarboxamide 426 (M+H)
N-(34[4-(ethylsulfonyl)piperazinyl]methyl}-5-fluerophenyl)[(5- n .
thylisexazel-3-y1)amine]earboxamide
({5-K(3R)-3-{[(dimethylamine)sulfonyl]methylamino}piperidyl)me hy ]-3-
fluorophenyllamino)-N-(3-pyridillcarboxamide
{[5-({(3R)-3-[(ethylsulfonyl)methylamino]piperidyllmethyl)-3-
fluorophenyliaminel-N-(3-pyridyl)carboxamide 465 (M+I-I)  450 (M+H)  41
(M+H) 6
N-[(3R)-1-({5-fluoro-3-[(N-(3-pyridyl)carbamoyl)aminelphenyllmethyl)(3-
nperidylpnethexv-N-methylcarboxamide ( {5-[((3R)-3- {
[(dimethylamtho)sulfonyl]methyl amino Ipiperidypinethyli -3 -
fluerephenyllamino)-N-(6-methyl(3-pyridyMcarboxamide 479 (M+T_T \ -1  



464 (M(H) {[5-({(3R)-3-[(ethylsulfonyl)methylante]piperidyllmethyl)-3-
fluerephenyliaminel-N-(6-methyl(3-pyridyl))earboxamide 430 (M+H) N-
{(3R)-1-1(5-fluoro-3- {[N-(6-methyl(3-
pyridy1))catbamoyljamino}phenyl)methyll(3-piperidy1)}methexy-Nmethylearboxa
mide 378 (1\11T.n' methyl 4-({3-fluoto-5-[(isexazol-3-
ylamine)carbonylarninelphenylimethyl)piperazinecarboxylate 412 (M+}3) N-(3-
{[4-(ethylsullonyl)piperazinyl]methyl)-5-fluorephenyl)(isexazol-3-
ylamine1earboxamide 427 (M+I-1)
N43-({4-Rdimethylamino)sulfonylipiperazinyl) methyl)-5-
fluoropheny11(isexazo1-3-v1amino)carboxamide
N-P-fluore-3-({4-[methyl(methylsalfonyl)amino]piperidyllmethypphenyl][(6-
rnethyl(3-pyridyDnunine]earboxamide 450 (M+H)  462 (M-H)
N43-({4-[(ethylsulfonyl)methylaminc]piperidyl}methyl)-5-fluerophenyl][(6-
rnethyl(3-nviidyrnamino]carboxamide M+H 479 () '' N-{3-[(4-
Wdimethylamine)sulionylhnethylamino)piperidyl)methy11-5- fluerephenyll
f(6-methy1(3-IngidVD)aminolcarboxamide  Mass Spec data Compound Name 



430 (M+11) N- {1-[(3-fluoro-5- {[(6-methyl(3-
pYridYl))aminolearbonylaminolphenyl)methyl)(4-9iPeridY1))methoxy-Nmethylear
boxamide 4 4 (M+H) N- [1 -[(3-fluoro-5- {[(6-methyl(3-
pyridylpamino]carbonylamino}phenyl)methyl}(4-piperidy1))-Nmethylaceiamide
403 (M+H) methyl 4-[(3-fluoro-5- {[(2-methylpyrimidin-5-
MaminolearbonylaminolphenyOmethyllpiperazineearboxylate 436 (M+H)
N[5-fluoro-3-({4-Emethyl(methylsulfouyl)aminoThiperidyl)methyl)phenyl] (3-
Yrkylamino)earboxamide ( 448 M1-11) ''
N-P-({4-[(ethylsulfonyOmethylamino]pipetidyllmethyl)-5-fluoropheuy11(3 -
wridylamino)earboxamide  N- {3-[(4-
{[(dimethylamino)sulfonyl]methylaminolpiperidArnethylj-5- fluorophenyl 1
(3-pyridvlamino)earboxamide 465 M+H) (   416 (M+H) NT-114
(3-fluoro-5-[(3-pyridylamino)carbonylamino]phenyllinethyl)(4-
piperidylthnetboxy-N-methylcarboxamide 



N41-({3 -fluoro-5[(3-pyridylaminokarbonylaminolphenyl) methyl)(4- ..
pipendy1)1-N-methylacetamke 400 (M+H)  453 (I\ li+nin " N45-[5-3-(
{4-[methyl(methylsulfonyl)aminollpiperidyl) methyl)phenyl][(4-
fluorophenyl)aminolcarboxanaide
N43-({4-[(ethylsulfonyl)methylaminoThiperidyl}methyl)-5-fluorophenyl][(4-
fkorophenyl)amino]carboxamide N- (34(4-
adimethylamino)sulfonylimethylamino}piperidyl)methyl]-5-
fluorophenya[(4-fluorophenybamiuojearboxamide 467 (M+H)  482 (11/44-1-1-1 1
'  433 (H  M ' 1 ' N- {14(3-fluom-5- {{(4-fluorophenyDamino]earbonylamino }
phenyl)methyl](4- piperidyfflmethoxy-N-methylearboxamide  N- {1
-[(3-fluoro-5- { [(4-fluorophenyl)amino]earbonylamino}phenyl)methylK4-
piperidY1)1 -N-methylacetamide (tert-butoxy)-N-{1-[(3-fluoro-5-
{[(6-methyl(3-
pyridyl))amino]earbonylamino)phenyl)methyl)(4-piperidy1))-Nmethykarboxamide
417 M111 (-1 \'  



472 (M+H)  , 458 (M+H) (tert-butoxy)-ND -({3-fluoro-5-[(3-
pyrid.ylamino)earbonylaminoiphenyl}mothyl)(4-piperidy01-Nmethylearboxamide
475 (Md-H) (tert-butoxy)-N-{1 -[(3-fluoro-5-{[(4-
fluorophenypaminollearbonylaminolphenyl)methyl)(4-piperidy1)1-Nnethylearbox
amide m 371 (I\ 4+121p_yridyffiaminolearboxamide  N-(5-fluoro-3-
([4-(methylamino)piperidyl]methyl}pheny1)[(6-methyl(3- N-(5-fluoro-3-
([4-(methylamino)piperidyl]methyl}phenyl)(3- methyl
4-({4-fluoro-3-[(1,3-oxazol-2-                   !phenyl}
methylThiperazinecarboxylate  methyl 4-[(4-fluoro-3- ([(5-methylisoxazol-3-
356 (1V1+'pyridylamine)oarboxamide v-Ylamino)carbonylamino 392
(M-I-H)ynamineleaxbonylaminolphenyl)methyllpiperazinecarboxylate m  378
ru.+H ' \   



Mass Spec data Compound Name 403 (M+H) methyl
4-[(4-fluoro-3-{[(2-methylpyrimidin-5-
ynamino1carbonylamino)plienyl)methyl1piperazinecarboxy1ate T4. \ 391 (Mtii
methyl 4-[(4-fluoro-3- {[(1-methylpyrazol-3 -
YnaminolcarbonylaminolohenvOmethylinioerazinecarboxylate , 391 (M.'tr)   I
-[(3-fluoro-5- {[(6-methyl(3-
midY1))arnino]carbonylaminolphenyflmethyllpipeddine-4-carboxvlic , 379
(M-H) 



acid  I
-({3-fluoro-5-[(3-pyridylarnino)carbonylaminolphenyllmethyppipelidine-4-
carboxylic acid  N42-fluoro-5-(moipholin-4-ylinethyl)phenyl][(6-methyl(3- .
pyridyl)laminoicarboxamide 345 (M+H)  nuta_n 33-0 " ' "1 methyl
4-({4-fluoro-3-[(pyrimidin-5.
ylaminolcarbonylamino]ohenyllinethyl)piperazinecarboxylate 430 (M+H)   N-
{(312)-1-[(4-fluoro-3- {[N-(6-methyl(3-
pyridylpearbamoyljaminolphenypinethylK3-piperidylpmethoxy-Nmethylcarboxamid
e N- {(3R)-14(4-fluoro-3. {[N-(6-methyl(3-
pyridyl))carbamoyljamino}phenyl)methyll(3-piperidyl)}ethoxy-Nmethylcarboxam
ide 444 (M+H)  458 (M+H) N- { (3R)- 1[(4 -fluoro-3- {[N-(6-methyl(3 -
pyridy1))carbamoyllaminolphenypinethyll(3-pipetidy1))-Nmethyl(methylethoxy)
carboxamide N- {(3R)- I -[(4-fluoro-3- {[N-(6-inethyl(3 - 



.id I carbamo I amino shenyI)nethy11(3-pineridy1)}-N-methylacetamide  N-
{(3R)-1-[(4-fluoro-3- {[N-(6-methyl(3- idGartman() I aminohen I
methy11(3-plocridvol-N-methylpropanamide  N-{(3R)-1-[(4-fluoro-3-
{[N-(6-methyl(3-
pyridyl))carbamoyllamino)phanyInnethyl](3-piperidy0)-2-methyl-Nmethapropana
mide  methyl 4-[(4-flooro-3- {[(5-methyl(1,3,4-oxadiazol-2-
YO)aminoicarbonylaminolphenyl)methyllpiperazinecarboxylate 414 (M+H)  428
(M+H)  442 (M+11)  T4 \ 393 (M-11-7  \ 392 (1\44+TTn)   methyl
4-[(4-fluoro-3- {[(4-methyl(1,3-oxazol-2-
yrnaminoicarbonylaminolphenyllmethylipiperazinecarboxylate M+ 418 (I-11 ' 



methyl 4-[(4-chloro-3- {[(6-methyl(3-
pyridyl)arninolparbonylamino}phenyOmethyllpiperazinecarboxylate 416
-1\4+11- ()   ethyl  ovrtomaminoicalbon 4-{(4-fluoro-3-{[(6-rnethyl(3-
lamino phen I methylloiperazinecarboxYlate  methylethyl 44(4-11noro-3-
{[(6-methyl(3-
--PYridY1))aminolcarbonylaminolphenvInnethyllpiperazinecarboxylate M+H 430
()  386 (M+H)   NT- pyridYrnaminoicarboxamide
{5-[(4-acetylpiperazinyemethyl]-2-fluorophenyl) [(6-methyl(3- [(6-methyl(3-



"N-{2-fluoro-5-[(4-propanoylpiperazinypinethyl]phenyl) 400
(M-11:11pyridyrnaminolcarboxamide   414 (IVIA-H)N-(2-fluom-5-
{[4-(2-rnethylpropanoy1)piperazinyl]methyl}phenyl)R6-
nethyl(3-pyridyManainolearboxamide     Mass Spec data Compound Name 458
(M+H)
N15-({(3R)-34(tert-butoxy)-N-methylearbonylaminolpynnlidinyl}methyl)-2-
fluorophenyll I (6-methyl(3-pyridyIllamino) carboxamide 358 (1\4411) N-(5-
{[(3R)-3-(m ethyl amino)pyrrolidinyllrnethyl} -2-fluorophenyI)[(6-
methyl(3-ppidvMaminolearboxamide N-(5-
(R3R)-3-(methoxy-N-methylcarbonylarnino)pyrrolidinyl]methyl)-2-
fluorophenyI)[(6-methyl 3-'damino earboxamide 416 (M+H)  "LT) 430 (1\4 '
'I' 



N-(5- {[(3R)-3-(ethoxy-N-methylearbonylamino)pyrrolidinyl]methyl)-2-
fluorouheny1)116-methyl(3-pyridy1flandnolearboxamide 444 (M+H) N-[5-(
{(3R)-34N-methylonethylethoxy)earbonylamino]pyrrolidinyllmethyl)-2-
fluorophenyll 6-me h I 3ld I amino caox mide 400 (M+H) N-
{(3R)-I-[(4-fluoro-3- {[(6-methyl(3-
pyridyl))arninolearbonylamino)phenyl)methylipyrrolidin-3-y1)-Nnethylaeetarn
ide  N-(5- ([4-(N,N-dimethylcarbamoyl)piperidyllmethyl}
-3-fluorophenyI)[(6- methyl(3-pyridyll)aminolearboxamide 414 (IVI+H)  400
(IVI+H) N-(3-fluoro-5-
{[4-(N-methylcarbarnoyl)piperidyl]methyl}phenyl)[(6-methyl(3-
dvridy1))aminoTharboxamide 472 (M+H) N- {(38)-1-[(4-fluore-3-
{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyll(3-piperidy1)}(tert-butoxy)-Nmet
hylearboxamide 398 M () '+ll'e methyl 4-[(4-methy1-3-{[(6-methyl(3-
pyridyrnatninoicarbonylaminolphenyl)inethyllpiperazineearboxylate 488 (M+H)
tert-butyl (2S)-4-[(4-fluoro-3- {[(6-methyl(3-
pyridylpaminoleattonylamino}phenyl)methyll-2-
(methoxymethvflpiperazineearboxylate 446 (M+H) methyl (2S)-4-[(4-fluore-3-
{[(6-methyl(3- pyridy1pamino]cattonylamino}phenyl)mothy1]-2-
(methoxymethvl)piperazinecarboxylate ethyl
(2S)-4-[(4-fluore-3-{[(6-methyl(3-
pyridy1))aminolearbonylamino}phenyOrnethyli-2-
(methoxvmethyl)piperazinecarboxylate 460 (M+H) 



474 (M+H) methylethyl (28)-4-[(4-fluoro-3- {{(6-methyl(3-
pyridyl))aminoicarbonylamino}phertyl)methyl]-2-
(methoxymethyl)piperazinecarboxylate N-(5-
{[(3S)-4-acetyl-3-(methoxymethyppiperazinyl]methy1}-2-
fluoronheny1)[(6-methy1(3-PYridvrnaminolearboxamide N-(5-
{[(3S)-3-(methoxymethyl)-4-propanoylpiperazinylimethy1}-2- fill= hen 1'6el
I 3- pyridyrnaminoicarboxamide  N-(5-
{[(3S)-3-(rnethoxymethyl)-4-(2-methylpropanoyl)piperazinyllmethyl} -2-
fluoropheny1)[(6-methyl(3-pyridyrnaminolearboxamide 430 (M+H)  444 (M+H)
458 (M+H)  416 (M+H)
N-(5-{[(3S)-3-(methoxy-N-methy1carbony1amino)pyrrolidiny1imethy1}-2-
fluorophenyll[(6-methyl(3-pyridyl))aminoicarboxamide N-(5-
{[(3S)-34ethoxy-N-methylearbonylarnino)pyrrolidinylimethyl}-2-
fluoronhenyjj. 1(6-rnethyl(3-pyridy1))aminel carboxamide 430 (M+H)   Mass
Spec data Compound Name 



444 (M+H)
N-[5-({(38)-3-[N-methyl(methylethoxy)carbonyiarnino]pyrrolidinyl)methyl)-2-
fluomphenvil 1(6-methyl(3-pwidy1))aminolcarboxamide 400 (M+H)
N-{(38)-14(4-finoro-3- {[(6-methyl(3-
pyridy1))aminojcarbonylaminolphenyl)rnethyl)pyrrolidin-3-y1}-Nmethylacetann
de  N- ((38)-1 -[(4-fluoro -3- ([(6-methyl(3-
pyridyl))aminojcarbonylaminolphenAmethylbyrrolidin-3-y1)-Nmethvipropanamide
N- ((38)-i -[(4-fluoro-3- ([(6-methyl(3 -
pyridyl)arnino]carbony1aminolpheny1)methy1ipyrro1idin-3-y1)-2-methyl-Nmethy
lpropanamide
N-(2-fluoro-5-{[4-(methoxy-Nmethylcarbonylamino)piperidythnethyllpheny1)[(6
-methyl(3- nwidvipannno]carboxatnide 414 (M+H)  428 (M+H)  430 (M+H)  444
(M+H) N-(5- {[4-(ethoxy-N-methyletwbonylamino)piperidyl]methy0-2-
fluoropheny111(6-rnethyl(3-pyridy1))annnoicarboxamide 458 (M+H)
N-[2.-fluoro-5-(
(4-[Nmethy1(methylethoxy)carbany3annno]piperidy1}niethypphenyl][(6-methyl(3
- pviidyfflaminolcarboxannde  N-(1-[(4-fluoro-3- {[(6-methyl(3-
pyddy1))amino)oarbonylainino}phenArnethyll(4-piperidy1)}-Nmethylacetamide
414 (M+H)  428 (M+H) N- (1-[(4-fluoro-3- {[(6-methyl(3-
pyridy1))aminolcarbonylannno)phenyOmethyl](4-piperidy1)}-Nmethvipropanamide



N- {14(4-fluoro-3- {[(6-tnethyl(3-
viidy1))amino]carbony1annno}phenyl)methyl](4-piperidy1)}-2-methyl-Nnethylpr
qpanamide 442 (M-I-H)  414 (M+H) N- ((3R)-1-[(4-fluoro-3- ([(6-methyl(3-
pyridyl))amino]earbonylannno}phenyl)methyllpyrrolidin-3-y1}-Nmetbylpiepanan
nde N- {(3R)-1-[(4-fluoro-3- ([(6-methyl(3-
pyridyrnainino]carbonylamino}phenyl)methylbyrrolidin-3-y1}-2-methyl-Nmethyl
propananilde
N-{5-[((38,5R)-3,5-dimethylmolpholin-4-Amethyl]-2-fluoropheny1)[(6.
methyv3_pyridyl)larninolearboxamide N- {(38)-1-[(4-fluoro-3- ([(6-methyl(3-
pyridy1))aminoicarbonylainino}phenyl)methyllk3-piperidy1)}methoxy-Nmethylca
rboxanide N- {(38)-1[(4-fluoro-3- ([(6-rnethyl(3-
pyridyl))annnoloarbonylamino)phenyl)methyl](3-piperidy1)}ethoxy-Nmethylcarb
oxamide N-((3S)-1-[(4-fluoro-3- ([(6-tnethyl(3-
pyridy1))annno]carbonylanilnolphenyl)methyly3-pipelidy1))-Nmethyl(methyleth
oxv)carboxamide 428 (M+H)  373 (MAU)  430 (M+H)  444 (M+H)  458 (M+H)    



Mass Spec data Compound Name 444 (M+H) t ort-butyl 4-[(4-fluore-3-
([(6-methyl(3- .......b nVildvalammo]carbouylammelphenyllmethyl]mperazmeen
ox a e 414 (M+H) N- {(3S)-1-[(4-fluoro-3- ([(6-methyl(3-
pyridyl))amino]carbonylamino)phenyl)methyli(3-piperidy1))-Nmethylacetatnide
344 (M+H) N-[.2-fluore-.5-(piperazinylmethyl)phenyl][(6-methyl(3-
pyndylpammolearboxamide  methyl (2R)-4-[(4-fluoro-3- {[(6-methyl(3-
pyridyl))aminoicarbonylamino}phenyl)mothylf2-
(ethoxymethyl)piperazinecarboxylato 446 (M+H)  430 (M+H ) N-(5-
ff(3R)-4-acety1-3-(methoxymethyppiperazinylimethyl 1 -2- fluorophenyl)f
(6-methyl(3-pyridyrnamino]carboxamide 460 (1VI+H) ethyl
(2R)-4-[(4-fluoro-3- {[(6-methyl(3-
pyridy1paminolcarbony1amino)phonyl)methyli-2-
0nothexymethyl)piperazincoarboxylate methylethyl (2R)-4-[(4-fluere-3-
{[(6-methyl(3- pyridy1))amineJearbonylamino}phenyl)methy1]-2-
(mothoxymethyl)Mperazinecarboxylate 474 (M+H)  466 (MH) 



N-(5- {[(312.)-3-(mothoxymethyl)-4-(methylsulfonyl)piperazinyl]methyl) -2-
uorophenyllf(6-rnethyl(3-p_yridylnaminojearboxamide N-(5- {[(3
S)-3-(n-2-fluoropheay1)[(6-motlay1(3- pyridyffiaminoicarboxamide 372 (MH4)
428 (M-1-H) N- {(3S)-1-[(4-fluore-3- {[(6-methyl(3-
pyridyl))aminoicarbonylaminelphonyl)methyll(3-piperidy1))-Nnethylpropanamid
e 442 (M-1-14) N- {(3S)-1-[(4-fluoro-3- {[(6-methyl(3-
pyridy1))aminoicarbonylamino}phenyl)methyll(3-piperidy1)}
-2-methy1-Nnethylpropanamide 458 (WI)) tort-butyl 4-[(4-fluoro-3-
{[(6-methyl(3- pyridyl))amino]oarbonylaminelphenyl)methylf 1,4-
diazaperhydroeuineearboxylate 400 M-1-H ()  N-(3-
{{4-(N,N-dimethylcarbamoyl)piperidylimethyl } -5.fluorophenyl)(3-
p_yridylamino)earboxamide 389 (M+H ) methyl 4-({4-fluoro-3-[(pyridazin-4-
ylamino)carbon_ylaminolphenyl}methyl)piperazinecarboxylate 480(M+H) N-(5-
(R3R)-4-(ethylsulfony1)-3-(methoxymethyl)piperazinyl]methyl} -2-
fluorophenyl)f(6-metbyl(3-pyridyfflaminoloarboxamide 386 M+H ()
N-(5-fluore-3- ([4-(N-methylcarbamoyl)piperidyllmethyl}phenyl)(3- .
pyridylanuno)earboxamide  methyl 44{4-({4-3- Risoxazol-3-
ylamine)carbonylaminolphenyllmethyl)piperazinecarboxylate 



(AA 4.3.n 37'9 ' ' aii  400 M+H) (  N-
(3-[((IS)-7-oxe-8-oxa-3,6-diazabicyclo [4.3.0]non-3-yOmethyl]-5-
ftugrophony1)[(6-methyl(3-pyridyl))aminekarboxamide 400 (M+1-1) N- (5-[(0
S)-7-exo-8-exa-3,6-diazabicyclo[4.3 .0]non-3-yl)methyll-2- fluorophenYll
f(6-methyl(3-nYridvl))aminolcarboxaraide  Mass Spec data Compound Name 416
(M+H) methyl 4-[(5-fluoro-3-{[(6-methyl(3-
pridyrnaminolearbonylaminolphenyl)ethylipiperazinecarboxylate ethyl
4.[(5-fluoro-3-4(6-{[(6- PVM1Y1))aminolearbonylaminolphenyllethyll 1p
etamp.....,,,..box late 430 ( M) -H"  400 (M+11) N-
(3-[(4-acetylpiperazinyl)ethyl]-5-fluorophenyl}[(6-methyl(3-
maidYlnaminolearboxamide
N-[.5(1,4-di.azaperhydroepinylmethyI)-2-fluorophenyl][(6-methy (3-
pyndy1))ammoicarboxanude  methyl 4-[(4-fluoro-3- ([(6-methyl(3-
pyridy1))annuojcarbony1andno}pheny1)methyll-1,4-
diazaperhydroepinecarboxylate 358 (M+H) 



416 (M+11)  430 (M+H) ethyl 4-[(4-fluoro-3-{[(6-methyl(3-
pyridy1))amino]earbonylamino}phenyl)methyli-1,4- diaza erh droednecarbox
late 444 (MAI) tnethylethyl 4-[(4-fluoro-3-{[(6-methyl(3-
pyridyl))arninollearbonylamino)phenyl)methyl]-1,4-
diazaperhydroepineearboxylato 400 (M+H) N-
(5-[(4-acetyl(1,4-diazaperhydroepiny1))methyli -2-fluorophenyl 1 [(6-
tnethyl(3-pyridy1))aminolcarboxamide N-
(5-[(1,4-dioxa-8-azaspiro[4.5]dec-8-yl)methyl]-2-fluorophenyl}[(6-
methy1(3-uyridy1paminelearboxamide
N-{2-fluoro-5-[(4-methox)pipaddyl)methyl]pheny1)[(6-methyl(3- ..
pyridY1))ammoJearboxamto'e T n 401 (1\4-11c"  373 (M-I-H)  m 357 (1\441-1
N45-1N-2-fluorophenyll [(6-methyl(3- maidyl)aminolearboxamide 426 (M+H)
N-(2-fluoro-5-[(4-piperidylpiperidyl)meyl]pheny1}[(6-methyl(3- 



... pyridyManunolcarboxamme
N-(5-{[4-(cyc1ohexyhnethoxy)piperidylDnethy1l-2-fluorophenyl)[(6-methy1(3-
.. pvndy1)1ammoicarboxamide 455 (M+H)  a ' 375 (M-ini
N-(2-fluoro-5-{[2-(hydroxymethyl)morpholin-4-ylimethyl}pheny1)[(6.-
IlletilY1(3-PYlidY1))aMillOiCalbOXanlide T.n 389 (1\43-'1 N-(2-fluoro-5-
(12,-(methoxymethyl)morpholin-4-ylimethyllpheny1)[(6-
nethyl(3-nyridyll)aminolcarboxamide 420 (M+H) methyl
4[(2,4-difluoro-5-{[(6-methyl(3-
pyridylflaminolearbonylamino)phenyemethyllpiperazinecarboxylate 401 (M+H)
N- (2-fluoro-5-[(4-propoxypiperidyl)methyl]phenyl}[(6-methyl(3-
PYridY1))amino learboxamide  N-
(2-fluoro-5-[(4-tnethylpiperidyl)nethyl]phenyil[(6-methyl(3-
yridyrnaminolcarboxamide u `) 357 (Mt \  465 (M-Iii)
N45-({4-[(dimethylarnino)sulfonyl](1,4-diazaperhydroepiny1)}me hyl)-2-
fluoropheny111(6-methyl(3-pyricly1))aminolearboxamide 



444 (M+H) propyl 4-[(4-(Moro-3-{[(6-methyl(3-
pridyl))amino]carbony1amino}phenyOmethyll-1,4-
diazaperhydroepinecarboxylate  Mass Spec data Compound Name. 400 (M+11)
N-13.-ROR)-7-oxo-8-oxa-3,6-diazabicyclo[4.3.0Mon-3-yl)mo fluorophenyll
[(6-methy1(3-pyriclY1)amino]earboxamide 436 (M+H) N-(2-fluoro-5-
{[4-(methylsulfonyl)(1,4-
diazaperhydroepinyffirnethyllpheny1){(6-inethyl(3-pyridy1)amino1earboxainid
o  N- {3 -[((1R)-8-methyl-7,7-dioxo
-7-thia-3,6,8-triazabieyelo[4.3.0]non-3-
yflmethy11-5-fluorophenyllf(6-methyl(3-pyridylbaminolearboxamide 449 (M+H)
450 (M+H)
N-(5-{[4-(ethylsulfonyl)(1,4-diazaperhydroepinyl)]methyl)-2-fluoropheny1)[(
6- methyl(3-pd 1 amino earboxamide 449 (M+H) N-
{5-[(GR)-8-methyl-7,7-dioxo-7-thia-3,6,8-triazabieyelo[4.3.0]non-3-
YOmethY11-2-fluorophenyl} [(6-methyl(3 -pyridyl)) aminol earbox amide
N.[2-fluoro-5-({4-[(methylethyl)sullonyl](1,4-
diazaperhydreepinyMmethyl)phenyllf(6-methyl(3-pyddy1))aminolearboxamide N-
{3-[((18)-8-methyl-7,7-dioxo-7-thia-3,6,8-triazableyelo[4.3.0]non-3-
yl)methylJ-5-fluoropbenyl}6 meth 1 3damino earboxamide N-
(5-[((18)-8-methyl-7,7-dioxo-7-thia-3,6,8-triazabieyelo[4.3 .0]non-3-
yflmethy11-2-fluorophenyll [(6-met1iyl(3-pyridy1))aminol Garb oxamide 465
(M+H)  449 (M+H)  449 (M-I-1-1) 



400 (M+H) N-
{5-K(1R)-7-oxo-8-oxa-3,6-diazabicyclo[4.3.0]non-3-yl)methyl]-2-
fluorophenyli[(6-methyl(3-pridyrnaminolearboxamide 418 M-I-H) ( methyl
4-[(4-fluoro-3- {[(6-methoxy(3-
OvridYlnamino]carbonylaminolphenyl)methyllpiperazincearboxylate 402 (M+H)
N- {5-[((1R)-7-oxo-8-oxa-3,6-diazabieyelo[4.3.0]non-3-yl)methyl]-2-
fluoronhenyll r(6-metliv1(3-pyridylDaminojcarboxamide 438 (M+H) methyl
4-[(2,4,5-trifluoro-3- {[(6-methyl(3-
pyridyrnaminolearbonylaminolphenyl)methylipiperazinecarboxylate 451 (M+H)
N-[2-fluoro-5-(
(4-[methyl(methylsulfonyl)amino]piperidyl)methyl)phenyl][(6-
methyl(3-pyridnaminolearboxamide 414 M+H) ( N-
(343-(4-acetylpiperazinyl)propy1]-5-fluorophenyl) [(6-methyl(3-
yridylnamino]carboxamicie 430 (M+H) methyl 443-(3-fluoro-5-{[(6-methyl(3-
muidyThamino)earbonylaminolnhenyl)propyllpiperazineearboxylate 475 (M+H)
(tert-butoxy)-N- (1-[(4-fluoro-3- {[(4-
fluorophenyl)aminoicarbonylaminolphenyl)methyll(4-pMeridy1)1-Nmethylearboxa
mide N-(2-fluoro-5-{[4-(methylamino)piperidyl]methyl}pheny1)[(4-
fluorophenypamino]earboxamide methyl
4-[(3-{[(6-eyano(3-pyridy1))anaino]earbonylain no)-5-
fluorouhenyl)methyllpiperazineearboxylate 475(M+H) 



im 413 (My'  427 (H) ethyl 4-[(3-
{[(6-eyano(3-pyridy1))anainoTharbonylamino }-5-
fluorophenynmethyllpiperazinecarboxylate methylethyl 44(3-
{[(6-eyano(3-pyridyl))amino]earbonylamino)-5-
fluoroohenyl)methyllpiperazineearboxylate 441 (1\4+H)  T. a 397 (Mt' N-
{3-[(4-acetylpiperazinyl)methyli-5-fluorophenyl)[(6-eyano(3-
pyridyl))aminolearboxamide N-134
{4-Rdimethylmnino)sulfonylipiperazinyl}methyl)-5-fluorophenyli [(6-
cyano(3-myridyrnaminolearboxamide 462 (M+H)   Mass Spec data Compound Name
447 (M+H) [(6-eyano(3-pyridy1))aminoj-N-(3-
{[4-(ethylsulfonyl)piperazinyl]methyl)-5- uorophetwflearboxamide 453 (1 



'M+1-1'
N-{2-fluoro-5-({4-Emethylonethylsulfonypaminolpiperidyl}methyl)phenyl][(4-
fluorophenynaminoicarboxamide 467 (M+H)
N45-({4-Rethylsulfonyl)methylaminoThiperidyl}methyl)-2-fluorophenyl][(4-
fluorovhenyl)aminolcarboxamide 458 (M+H) tert-butyl (3S)-3-
{[(4-fluoro-3-{[(6-methyl(3-
pyridyl))aminolearbonylatnino}phenyl)methylimethylamino}pyrrolidinecarbox
ylate 416 (M+H) methyl (35)-3-{[(4-fluoro-3- {[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)methyl]methylamino}pyrrolidineearbox
vlate 416 (M+H) methyl (3R)-3- {[(4-fluoro-3- {[(6-methy1(3-
pyridyl))amino]carbonylamino}phenyl)methylimethylamino)pyrrolidinecarbox
ylate  methyl 4-[(2-methyl-3- {[(6-methyl(3- pyndylnaminolearbonylamino 1
phenyl)methyllpiperazineearboxylate 398 (M+H)  418 M-FH) ( methyl
4-[(2-ehloro-5- {{(6-methyl(3- pyridyl)aminolearbottylamino I
phetwOmethyllpiperazineearboxylate 429 (M+H) 2- {4-[(3-fluoro-5-
{[(6-methyl(3-
pridyl))aminolcarbony1atnino}phenypmethyl]piperaziny1)-N,Ndimethylacetamide
444 (M+II) ethyl 44(3- {[(6-acety1(3-pyridy1))aminolearbony1arnino} -5-
fluorophenyl)methyllpiperazineearboxylate 



400 (M+H) N- {343-(4-acetylpiperazinyl)propyl]-5-fluorophenyll (3- ...
pyndylammo)earboxarmde  methyl 4-(3- {3 -fluoro-5-[(3-
PWidYlamino)earbonylaminolphenyllpropyr)piperazineearboxyla e 416 (M+H)
450 (M+H) N-(3- {3[4-(ethylsulfonyl)pip erazinylipropyll
-5-fluorophenyl)(3- pyridvlamino)oarboxamide  ethyl 443-(3-fluoro-5-
{[(6-methyl(3-
pyndyrnaminolcarbonylamino}phenyllpropyflpiperazineearboxylate 444 (M+I-I)
458 (M+H) methylethyl 413-(3-fittoro-5-{[(6-methyl(3-
ayridyp)aminoicarbonylaminolphenyl)propylipMerazinecarboxylate 464 (M+H)
N-(3- {3[4-(ethylsulfonyl)piperazinyl]propy1}-5-fluorophenyl)[(6-methyl(3-
pyridyrnaminolearboxamide
{4-[(dimethylamino)sulfonylipiperazirtyl}propy1)-5-fluorophenyl][(6- h I 3-
)i1)amino carboxamide tne 479 (M4-H)  N- {34344-[344-5-fluorophenyll
[(6-rnethoxy(3 - 430 (M+H)pyrichilllaminojoarboxamide. 



methyl 4-13-(3-Iluoro-5-{[(6-metlioxy(3.. 446 (MFH)
myridylflaminoicarbonylaminolphenyl)propyllpiperazineearboxylate N-(3-
{3-[4-(ethylsulfonyl)piperazinyl]propyll-5-fluorophenyl)[(6-methoxy(3- 480
(M+H). pyridyl)lanunolearboxamide  Mass Spec data Compound Name 430 (MW)
methyl 4-[(3-{[(6-acety1(3-pyridyl))anainolcarbonylaminol-5-
fluorophenyl)methyllpiperazineearboxylate 358 (M ,r') Tn
N-(5-{W3S)pyrrolidin-3-Amethylaminoimethyl) -2-fluorophenyl)[(6-methyl(3-
pyridvrnamingjearboxamide  tert-butyl (3R)-3- {{(4-flooro-3-{[(6-methyl(3-
pyridyl))aminoicarbonylamino}phenyllmethyldrnethylatnino}pyrrolidinecarbox
vi ate 458 (M-FI-1)  358 (M11m "! N-(5-
{R(3R)pynolidin-3-yOmethylaminoirnethyl)-2-fluorophenyl)[(6-
methyl(3-pyridyll)aminolcarboxamide 444 (M+1-1) N-ethyl-N- (1-[(4-fluoro-3-
{[(6-methyl(3 - pyridylpaminoloarbeny1amino}phenypinethylX4-
piperidylllmethoxycarboxamide 458 (M-1-H) ethoxy-N-ethyl-N-
{1-[(4-fluoro-3- {[(6-methyl(3-
pyridY1))arninolcarbonylaminolphenyl)methyll(4-pipeHdyl)learboxamide
N45-({4-[ethyl(ethylsulfonyl)aminoThiperidyl}methyl)-2-fluorophenyll[(6-
methyl(3-pyridylpaminelearboxamide 



LT) 478 (M-1''''  428 (M-I-H) N-ethyl-N- {1-[(4-fluore-3- {[(6-methyl(3-
pyridyrnaminelearb onylam i no lphenylImethyll (4-pin eridyl) I acetamide
413 04-1-130 methyl 4-[(3-{[(6-eyano(3-pyridy1))aminoicarbonylaminol -4-
fluomohenyl)methyllpiperazinecarboxylate 427 M-111) ( ethyl 44(3-
{[(6-cyano(3-pyridy1))amino]carbonylamitto 1 -4-
fluorophenyl)methyllniperazinecarboxylate 441 '1\4+14' ( I methylethyl
44(3- {[(6-cyano(3-pyridyl))aminoicarbonylatnine)-4-
fluorephenyllmethyllpiperazincearboxylate 3" (1\4+11)
N-{5-[(4-acetylpiperazinyl)methyl]-2-fluerophenyll [(6-cyano(3- pyruly1)
ammol cal ma= e )b'd  methyl 4-[(3-
{[(6-methyl(3-pyridyI))aminolcarbonylamino} -5-
arifluoromethyliphenyllmethyllpiperazineearboxylate  methyl
4-[(2-methy1-5-{[(6-methyl(3-
PYridYlllaminolearbonylaminolphenyllmethyllpiperazinecarboxylate now_n 452
' ' "I  



.in 398 CM i a"  420 (Will methyl 4-[(2,6-difluoro-3- {[(6-methyl(3-
pridyl))aminoicarbonylaminelphenyllmethyllpiperazinecarboxylate 436 (M-I-H)
methyl 4-[(4-chloro-2-fluoro-5- {1:(6-methyl(3-
pyridyll)aminolearbonylamino}phenylImethyllpiperazinccarboxylate .r_n 458
(M-1 aa' tert-butyl 4-1(1R)-1-(5-fluoro-3- f[(6-methyl(3-
pyridy1))aminelearbonylaminel nherwlIethyllpiperazineearboxylate 416
(MI-Fl) methyl 4-[(1R)-1-(5-fluoro-3- {[(6-methyl(3-
yridyrnaminolcarbonylamino 1 phenyllethyllpiperazinecarboxylate 430 (M-I-H
) ethyl 4-[(1R)-1-(5-fhtere-3- {[(6-methyl(3- ,. 1
pyridyMammojoarbonylammolphenyfleth r a  e a ' mil ecarbox late 444 (M-lH)
ethyl 44(3- {[(6-acety1(3-pyridyWamino]carbonylamino} -4-
fluorophenyernethyllpiperazinecarboxylate 458 (M+I-1) methylethyl 44(3-
{[(6-acety1(3-pyridyWamincdearbonylaminol-4-
fluorophenyl)methyllpiperazinecarboxylate  



Mass Spec data Compound Name 414 (M+H)
[(6-acety1(3-pyridyl)aminoRI-{5-[(4-acety1piperaziny1)methyl]-2-
fluorophertyllcarboxamidc 430 (114+11) methyl 4- {[(4-fluoro-3-
{[(6-methyl(3-
pyridyl))aminojcarbonylaminolphenyl)methylimethylaminolpiperidinecarboxyl
ate 414 (114+H \ ) N-(5- al-acety1(4-piperidylThnethylaminoimethyl}
-2-fluorophenyl)[(6- rnethyl(3-mtridyMarninol earboxamide
N-[5-({[1-(ethylsulfonyl)(4-piperidyl)imethylarnino}rnothyl)-2-
fluorophenyl][(6-methyl(3-pyridyfflaminolcarboxamide N-
{54({2-[(tert-butoxy)-N-methylcarbonylamino]ethyl)methylamino)methyll2-fluo
ro alien 16-meth 1 3- yridyaminocarboxanijde N-
{5-[({2-[(tert-butoxy)-N-methylcarbonylamino]ethyl}methylamino)methyl)-
2-fluorophenv1)[(4-fluorophertyllamino]carboxamide methyl
4-[(2-chloro-3-{[(6-methyl(3- .... oyndyl) ammo carbon latmno 'henmet
erazmecarbox  late  methyl 44(3-
{[(6-methyl(3-pyridy1))aminoicarbonylamino) -4-
(trifluoromethyl)phenyl)methyllpiperazinecarboxylate left-butyl 44(18)-I
-(5-fluoro-3- { [(6-methyl(3- pyrid 1 amino carbon
laminojohenypethyltiperazinecarboxylate 464 (M+H)  



446 (M+14)   449(m+H\ %i  418 M+H) (  452 (M+H)  458 (M+H) "  416 (Mt Ii)
methyl 4-[(18)-1-(5-fluoro-3-{[(6-methyl(3-
[pyridylllamino]carbonylaminolphenyflethylipiperazinecarboxylate 430
(M+I-1) ethyl 4-RIS)-1-(5-fluoro-3- {[(6-methyl(3- pyridylThunino)
carbonylamino 1 phenyflethyljpioerazinecarboxylate 430 (M+H) methyl 4-[(3-
([(6-acety1(3-pyridyl))aminoicarbonylamino) -4-
fluorophenyl)methyllpiperazinecarboxylate 348 (M+H)
N142-fluoro-5-(morpho1in-4-ylrnethyl)pheny1][(4-
fluorophenyflaminolearboxamide 



346 (M+H) N(2-fluoro-5-({methyl[2-(methylamino)ethyljamino
}methyl)phenyl][(6- nothyl(3-pyridyrnaminoicarboxamide 349 (M+I-1)
N-[2-fluoro-5-( (methyl[2-(methylamino)ethyl)amino }methyl)phenyli [(4-
fluorephenyflaminolearboxamide 407 (M-4-H) N-(2-{[(4-fluoro-3- {[(4-
fluorophenyl)aminoicarbonylarnino}phenyl)methylimethylarnino)ethypmethox
v-N-methylcarboxamide 391(M+H) N-(2- {[(4-fluoro-3- {[(4-
fluorophenyparninolearbonylamino}phenyl)rnethypnethylaminolethyl)-Nmethylac
etamide  methyl 4-[(2-cyano-5- {[(6-methyl(3-
pyridyrnaminolearbonylaminolphenyl)methylipinerazinecarboxylate . 409 (M
+11) ''  420 (M+H) methyl 4-[(3,4-difluoro-5- {[(6-methyl(3-
pyridyl))aminolcarbonylamino)phenvl)methylbiperazinecarboxylatc 427 (M+H)
N- (2-fluoro-5-[(methyl
(2[methylonethylsulfonyparnino]ethyl)amino)methyl]phenyll[(4-
fluorottenDarninolcarboxamide  Mass Spec data Compound Name 441(fil 



'NI+  N-{54( {2-Rethylsulfonyl)methylaminojethyllmethylarnino)methyli-2-
fluorophen 14-fluoro hen I amino earboxamide 348 C M Ill '+'
N-[5-fluoro-3-(morpholin-4-ylmethyl)phenyl][(4-
fluormahenyflaminoicarboxamide 404 (M-I-H) N-(2-
{[(4-fluoro-3-{[(6-xnethyl(3-
pyridyrnaminoicarbonylamino}phenyl)methylimethylamino}ethyl)methoxy-Nmethyl
earboxamide 388 (Mill)  N-(2- {[(4-fluoro-3-{[(6-methyl(3-
pyridy1))aminoicarbonylamino}pheny1)methy1imethylaminolethyl)-Nmethylacetam
ide  tort-butyl 4-[(18)-1-(3-{[(6-methyl(3- pyriclyrnaminolcarbon lamina )
eneIlpi)erazinecarboxylate 440 (M+H)  340 (MI-11)
N-P-((18)-1-MperaphenyIl[(6-methyl(3-pyridylpaminolcarboxamide 398 ( M '
+41 nethyl 44(18)-143- {[(6-methyl(3-
ovridylflaminolearbonylarnino)ohenyflethyllninerazinecarboa e 412 (M+11)
ethyl 4-1(18)-1-(3- {[(6-methyl(3-
pyridylpaminoicarbonylamino)phonyflethylipiperazinecarboxylate 432 M+H) ( 



N-(3- {(18)-144-(ethylsulfonyl)pip erazinyllethyl) phenyl) [(6-methyl(3- .
PY1101))aininolcarboxamtA e 382 (M+H) N- {34(18)-144- acetylpiperazinyl)
ethyliphenyl} [(6-methyl(3- midyl)laminojcarboxamide
N-{2-fluoro-5-[(methyl (- [methyl(methylsulfbnyl)aminojethyl}
amino)methyl]phenyll [(6-methyl(3- eYridy1)) amino' earboxami  de  N-
(54({2-[(ethylsulfonyOmethylaminoljethyl}methylamino)rnethyl]-2-
fluorophenyl) r 6-meth 1 3-idamino Garbo amide . 424 (MI-H)  438 (M-I-H)
398 (1\11' an AN methyl 4-[(IR)-1-(3- {[(6-methyl(3- id I amino carbon
lamina blienyflethylipiperazinecarboxylate 412 (M-1-.H) ethyl 4-[(IR)-1-(3-
{[(6-rnethyl(3- ovridyrnamimilearbon la. ohen. I eth I n.erazinecarbox late
416 () 'M+1.1' methyl 4-[(18)-1-(2-fluoro-3- {[(6-inethyl(3-
pyridyl))amino)carbotylaminolphenyflothyllpiperazinecarboxylate 430 (M+H )
ethyl 4-[(18)-1-(2-fluoro-3- {[(6-methyl(3- , 



pyridyManuno 1 ctub onylamino I phenyllethylluiperazineearboxylate 400
(M+FI) N- {3-[(18)-1-(4-acetylpiperazinyl)ethyll-2-fluorophenyl)
[(6-rnethyl(3- pyridyrnatninoicarboxamide  methyl 4-[(2,4-difluoro-3-
{[(6-anothyl(3-
pyridyl)amino)carbonylaminolphonyl)methyapiperazinecarboxylate 420 (MI-H)
420(M+H) methyl 4-[(2,5-difluoro-3-{[(6-inethyl(3-
PyridY1))aminoJearbonylamino}phenylthethyllpiperazinecarboxylate methyl
4-[2-(3-{f6-methyl-3-
pyridyflaminolcarbonyhuninolphenypothyllpiporazinecarboxylate (- 398
M-II-I1 "'  412 (M1 +II' ethyl 442-(3-{[(6-methy1-3-
p_yridyl)aminolcarbonylaminolphenyflethyllpiperazinecarboxylate  Mass Spec
data Compound Name 432 (M+H)
N-(3-{244-(ethylsu1fony1)piperaziny1iet1jy1}pheny1)[(6-methyl(3- 



. pyridv1))ammo]carboxamide  methyl 443-(2-fluoro-3- {[(6-methyl(3-
pwidyMarninolcarbonvlatninolphenvflurotwlintherazinecarboxvlate 430 (M+H)
472 (M+H) tert-butyl 413-(2-fluoro-3- {[(6-methyl(3-    id 1 amino carbon
lamino 'hen 1   sljalperazinecarboxylate  methyl 4-[(2-hydroxy-3-
{[(6-methyl(3-
0Yridyrnaminolcarbonylaminolphenyl)methylThiperazinecarboxylate 400 (M+H)
434 (M+H) N-(3- {[4-(othylsulfonyppiperazinylimethyl}
-2-hydroxypheny1)[(6-methyl(3- pyridyrnaminolcarboxamide
N-(3-{2-14-(N,N-dimethylcarbamoyDpiperazinyliethyllpheny1)[(6-methyl(3- .
pyndyl)laminolearboxamide  N13 -(2- {4-[(dimethylamino)sul
fonylThiperazinyl) ethyl)pheayl] [(6-rnethyl(3- ....
pyndyrnammolcarboxanude 411 (M+11)  447 (M+H)  rn 



418 Wini [(6-methyl(3-pyridy1))aminol-N-(3- (244- (methylsulfonvl)piserazin
I etlhen 1 carboxarnide 414 (M+H) ethyl 4-[(2-hydroxy-3- {[(6-methyl(3-
pyridyrnaminol carbonylamino I phenyl)methylluiperazinecarboxylate 420
(M+H) N-(2-hydroxy-3-
f[4-(methylsu1cony1)piperaziny1]methyl}pheny1)[(6-methy1(3-
0witlY1))aminolcarboxamide  NT-  {342-(4-acetylpiperazinyl)ethyl]phenyll
[(6-methyl(3- .,.. pwadyrnamnioicaroonimete
N[2-fluoro-3-(3-piperazinylpropyl)phonyli [(6-methyl(3- .
pvndyl)ltuninoicarboxamide  N-(3-
{3[4-(ethylsulfonyl)piperazinylipropy1}-2-fluoropheny1)[(6-methyl(3-
iraithi)aminoicarboxamide . 332 (M+H)  372 (M+H)  464 (M+H)  414 (M+H)
N-{343-(4-acetylpiperazinyppropyl:1-2-fluorophenyl} [(6-methyl(3-
pyridyl)laminolcarboxamide  ethyl 443-(2-fluoro-3-{[(6-methyl(3- 



ovridv1))aminolparbonylamino 1 phenylbronvIlpiDerazineearboxylat 444
(M+1-.I)  416 (M+H) methyl 44(3- {[(1-hydroxy-6-methy1-3-
pYridthaminolcarbonylaminohen 1 meth 1 piterazinecarboxylate 434 (M-1-H)
methyl 4-[(2-fluoro-3- {[(1-hydroxy-6-methyl(3- ..
pyrIdylbannno)earbonylaminelphenyl)methvIlpiperazinecarboxylate 506 (M+H)
phenylmethyl (2S,6R)-4-[(2-fluoro-3-{[(6-methyl(3-
pyridyl))aminoicarbonylamino}phenypmethyl]-2,6-
dimethvIpiperazinecarboxylate N- {3-
[((38,5R)-4-acety1-3,5-dirnethylpiperazinyl)methyli-2-fluorophenyH [(6-
methyl(3-pyridylDaminolcarboxamide 414 (M+H)  444 (M+H) tort-butyl
4-[(2-fluoro-3-{[N-(6-methyl(3- ovridy1))carbamoyll amino } phenyl)methyll
pip erazinecarboxylate  ethyl 4-[(2-fluoro-3- {[N-(6-methyl(3-
pyndyl)earbamovllaminolphenyl)methyljpiperazinecarboxylate 416 (M+H)  386
(M+H) ({3-[(4-acetylpiperazinyl)methyl]-2-fluorophenyHamino)-N-(6-methyl(3-
owidyll)carboxamide 



Mass Spec data Compound Name 451 (Mai)
([3-({4-[(dimethylamino)sulfonylipiperazinyl)methyl)-2-fluorophenyl]arnino
N-(6-methyl(3-widYMearboxamide 415 (M+H) [(3-
{[4-(N,N-dimethylcarbamoyl)piperazinyl]methyl}-2-fluorophenypamino]-
N-(6-methylawskly1))earboxarnide 436 (M+H) [(3-
{[4-(ethylsulfonyppiperazinyl]methy11-2-fluorophenyl)aminol-N-(6-
methyl(3-pyridyl))carboxamide 422 (M+H) K2-flume-3-
([4-(methylsulfonyl)piperazinyl]methyllphenyl)amino]-N-(6-
methyl(3-pyridyl)learboxamide 430 (M+H) methyl
(28,61t)-4-[(2-fluoro-3-{[(6-methyl(3-
ppidyl))aminojearbonylamino}phenyl)methyli-2,6-
dimethylpiperazinecarboxylate 372 (M+H) N- {3-f
((38,51t)-3,5-dimethylplperazMyl)methy11-2-fluorop enyl) [(6-methyl(3 - ..
PYrIdY11)ammolcarboxamide methyl 4-R2-fluoro-3-{[(5-methylisoxazol-3-
ypaminolcarbonylamino}phenyl)methyllpipernineearboxylate ., 392 (M1+1.ix'  



405 (M+H) methyl 4-[(2-fluoro-3- {[(4- fluorophenyl)aminoloarbonylamino
lphenyl)methylluinerazinecarboxylate 413 (M+H) methyl
4-[(3-{[N-(6-cyano(3-pyridyl))carbamoyl]amino)-2-
fluorophenylhnethyllpiperazineearboxylate 430 (M+H) methyl 44(3-
{[N-(6-acety1(3-pyr1dyl))carbamoyliaminol-2-
fluoropherwl)methylbh.)erazineearboxylate 456 (M+H) methyl 4-
{[2-fluoro-3-({N46-(trifluoromethyl)(3- pyridyl)icarbamoyll
amino)phenvlimethYlIpMerazinecarboxylate , 388 (1\4+4.fl' methyl 4-(
(2.-fluoro-3-f(N-(4-
pyridyl)earbarnoyDaminolphenyl)methylMiperazinecarboxylate 463 (M+H) [(3-
{[4-(azetidinylsulfonyl)piperazinyl]methyl) -2-fluorophenyparnin61-N-(6-
methyl(3-pyridy1pcarboxamide 472 (M+H) tert-butyl
(58,3R)-4-[(2-fluoro-3-{[N-(6-methyl(3-
pyricly1))carbamoyliminolpheml)methy1115-dimetylate 430 (M+m ' methyl
(5S,3R)-4-[(2-fluoro-3-{[N-(6-methyl(3- pwidylpearbamoyljaminol
phettyllmethyli-3,5-dimethylpiperazinedarhonlate 414 (M+H)
({3-R(68,21Z)-4-acetyl-2,6-dimethylpiperazinyl)methyl]-2- fluorophenyll
amino)-N-(6-methyl(3.-pyridy1))carbox amide 443 (M+H) 



{(58,3R)-4-[(2-fluoro-3- {[N-(6-methyl(3-
pyridyl))earhamoyfjamino}phenyl)methyll-3,5-dimethylpiperaziny1)-N,Ndimethy
learboxnmide  [(3-
{[(6S,2R)-4-(ethylsulfony1)-2,6-dimethylpiperazinyl]methyl) -2-
fluorophem4)aminol-N.S-methyl(3-pyridv1))carboxamide
{[34{(68,212)-4-Rdimethylamino)sulfony1)-2,6-dimethylpiperazinyl}
methyl)-2- fluorophenyliamino)-N-(6-methyl(3-pyridvMearboxamide 464 (M+H)
,, 479 (M+1-1.1  382 (M+H)
N-12-fluoro-3-(1,2,4-triazolo[3,4-tiperazin-7-y1methy1)phenyli[(6-methyl(3-
pyridvMarninoloarboxamide 396 (Mt.p.,' N-
{2-fluoro-3-[(3-methyl(1,2,4-triazolo[3,4-c]piperazin-7-
yrnmethyl1pherrv111.(6-methy1(3-pyridv1)lamin.olcarboxamide  Mass Spec data
Compound Name 410 (MI-E1) N-
(3-[(3-ethyl(1,2,4-triazolo[3,4-c)piperazin-7-y1))methyl]-2-fluorophenyl}
[(6- methyl(3-pyridv11)aininoicarboxamide N-(2-fluoro-3-
([4-(methylsulfony1)piperaziny1imethyllphenyl)(4- ..
pyrnivlammo)carboxamide
N-(3-{[4-(ethylsulfonyl)piperazinyl]methyl)-2-fiuorophenyl)(4-
wridylaminolcarboxamide 408 (M+H) 



422 (m-t-H)  (M-1 40211) methyl 4-[(2-fluoro-3- ([(6-incthyl(3-
nVridvrnaminolcarbonvlarninolphenyl)methyllpincrazinecarboxylate  Example
10 Target Identification Assays [002041Specificity assays: Specificity
towards cardiac myosin is evaluated by comparing the effect of the chemical
entity on actin-stimulated ATPase of a panel of myosin isoforms: cardiac,
skeletal and smooth muscle, at a single 50pM concentration or to multiple
concentrations of the chemical entity. Example 11 In vitro Models of Dose
Dependent Cardiac Myosin ATPase Modulation 1002051Reconstituted Cardiac
Sarcomere Assay: Dose responses are measured using a calcium-buffered,
pyruvate kinase and lactate dehydrogenase-coupled ATPase assay containing
the following reagents (concentrations expressed are final assay
concentrations): Potassium PIPES (12 inM), MgC12 (2 mM), ATP (1 mM), DTT (1
inM), BSA (0.1 mg/m1), NADH (0.5 mM), PEP (1.5 mM), pyruvate kinase (4
Wm!), lactate dehydrogenase (8 'MA), and ANTIFOAM (90 ppm). The pH is
adjusted to 6.80 at 22C by addition of potassium hydroxide, Calcium levels
are controlled by a buffering system containing 0.6 mM EGTA and varying
concentrations of calcium, to achieve a free calcium concentration of
lx10-4 M to IX10-8 M. [002061The protein components specific to this assay
are bovine cardiac myosin subtragment-1 (typically 0.5bovine cardiac actin
(14 pcM), bovine cardiac tropomyosin (typically 3 pM), and bovine cardiac
troponin (typically 3-8 pM). The exact concentrations of tropomyosin and
troponin are determined empirically, by titration to achieve maximal
difference in ATPase activity when MEASURED in the presence of 2 triM EGTA
versus that measured in the presence of 0.1 mM CaClz. The exact
concentration of myosin in the assay is also determined empirically, by
titration to achieve a desired rate of ATP hydrolysis. This  varies between
protein preparations, due to variations in the fraction of active molecules
in each preparation. [00207[Dose responses are typically measured at the
calcimn concentration corresponding to 25% or 50% of maximal ATPase
activity (pCa25 or pCaso), so a preliindnaly experiment is performed to
test the response of the ATPase activity to free calcium concentrations in
the range of 1x10-4 M to 1X10-8 M. Subsequently, the assay mixture is
adjusted to the pCaso (typically 3x104 M. Assays are performed by first
preparing a dilution series of test compound, each with an assay mixture
containing potassium Pipes, MgC12, BSA, DTT, pyruvate kinase, lactate
dehydrogenase, myosin subfragment-I, antifoam, EGTA, CaCl2, and water. The
assay is started by adding an equal volume of solution containing potassium
Pipes, MgC12, BSA, DTT, ATP, NADH, PEP, actin, tropomyosin, troponin,
antifoarn, and water. ATP hydrolysis is monitored by absorbance at 340 nm.
The resulting dose response curve is fit by the 4 parameter equation y ---
Bottom + ((TopBottom)/(1-1-((EC50/Xnfill))). The AC1.4 is defined as the
concentration at which ATPase activity is .4-fold higher than the bottom of
the dose curve. 



[00208]Cardiac Myofibril Assay: To evaluate the effect of chemical entities
on the ATPase activity of full-length cardiac myosin in the context of
native sarcomere, skinned myofibril assays are performed. Cardiac
myofibrils are obtained by homogenizing cardiac tissue in the presence of a
non-ionic detergent, Such treatment removes membranes and majority of
soluble cytoplasmic proteins but leaves intact cardiac sarcomeric
acto-myosin apparatus. Myofibril preparations retain the ability to
hydrolyze ATP in a Ca++ controlled manner. ATPase activities of such
myofibril preparations in the presence and absence of chemical ENTITIES are
assayed at Cr concentrations across the entire calcium response range but
with preferred calcium concentrations giving, 25%, 50% and 100% of a
maximal rate. 100209]Myofibrils can be prepared from either fresh or flash
frozen tissue that has been rapidly thawed. Tissue is minced finely and
resuspended in a relaxing buffer containing the following reagents
(concentrations expressed are final solution concentrations): Iris-HC1 (10
inM), MgC12 (2 mM), KC1 (75 mM), EGTA (2 mM), NaN3 (1 rnM), ATP (1 niM),
phosphocreatine (4 mM), BDM (50 niM), DTT (1 mM), benzamidine (1 mM), PMSF
(0.1 niM), letmeptin (1 ug/ml), pepstatin (1 ug/ml), and triton X-100 (1%).
The pH is adjusted to 1.2 at 4C by addition of HC1. After addition of BDTA
to 10 adVI, the tissue is minced by hand at 4C, in a cold room and
homogenized using a large rotor-stator homogenizer (Omni Mixer). After
blending for 10s, the material is pelleted by centrifugation (5 minutes,
2000x g 105  max, 4C). The myofibrils are then resuspended in a Standard
Buffer containing the following reagents (concentrations expressed are
final solution concentrations): Tris-HC1 (10 mM) pH 7.2 at 4C, MgC12 (2
mM), KC1 (75 inM), EGTA (2 mM), NaN3 (1 mM), Triton X100 (1%), using a
glass-glass tissue grinder (Kontes) until smooth, usually 4-5 strokes. The
myofibril pellets are washed several times by brief homogenization, using
the rotor-stator homogenizer in 10 volumes of standard buffer, followed by
centrifugation. To remove detergent, the myofibrils are washed several more
times with standard buffer lacking Triton X-100. The myofibrils are then
subjected to three rounds of gravity filtration using 600, 300, and finally
100 um nylon mesh (Spectrum Lab Products) to generate homogenous mixtures
and pelleted down. Finally, the myofibrils are resuspended in a storage
buffer containing the following reagents (concentrations expressed are
final solution concentrations): Potassium PIPES (12 inM), MgC12 (2 mM), and
DTT (1 mM). Solid sucrose is added while stifling to 10% (w/v) before
drop-freezing in liquid nitrogen and storage at -80C. [00210]Dose responses
are measured using a calcium-buffered, pyruvate kinase and lactate
dehydrogenasc-coupled ATPase assay containing the following reagents
(concentrations expressed are final assay concentrations): Potassium PIPES
(12 taM), MgC12 (2 mM), ATP (0.05 mM), DTT (1 mM), BSA (0.1 mg/m1), NADH
(0.5 InM), PEP (1.5 triM), pyruvate kinase (4 U/m1), lactate dehydrogenase
(8 TRIM), and antifoam (90 ppm). The pH is adjusted to 6.80 at 22C by
addition OF potaSsium hydroxide. Calcium levels are controlled by a
buffering system containing 0.6 inM BMA and varying concentrations of
calcium, to achieve a free calcium concentration of lx1 0.4 M to lxi04 M.
The myofibril concentration in the final assay is typically 0.2 to 1
mg/nil. [00211]Dose responses are typically measured at the calcium
concentration corresponding to 25%, 50%, or 100% of maximal ATPase activity
(pCa2s, pCaso, PCalso), SO a preliminary experiment is performed to test
the response of the ATPase activity to free calcium concentrations in the
range of lx104 M to lx10-8 M. Subsequently, the assay mixture is adjusted
to the pCaso (typically 3x10'7 M). Assays are performed by first preparing
a dilution series of test compound, each with an assay mixture containing
potassium Pipes, MgC12, BSA, urr, pyruvate kinase, lactate dehydrogenase,
cardiac myofibrils, antifoam, EGTA, CaCl2, and water, The assay is started
by adding AN equal volume of solution containing potassium Pipes, MgC12,
BSA, DTT, ATP, NADH, PEP, antifoam, and water. ATP hydrolysis is monitored
by absorbance at 340 nm. The resulting dose response curve is fit by the 4
parameter equation y = Bottom + ((Top-Bottom)/(1-1-((EC50/X)^Hill))). The
AC 1.4 is defined as the concentration at which ATPase activity is I.4-fold
higher than the bottom of the dose curve. Example 12 Myocyte Assays
[00212]PREPARATION OF ADULT CARDIAC VENTRICULAR RAT MYOCYTES. Adult male
Sprague-Dawley rats are anesthetized with a mixture of isoflurane gas and
oxygen. Hearts are quickly excised, rinsed and the ascending aorta
annulated, Continuous retrograde perfusion is initiated on the hearts at a
perfusion pressure of 60 cm 1120. Hearts are first perfused with a
nominally Ca2+ free modified Krebs solution of the following composition:
110 inM NaCI, 2.6 inM KCL, 1.2 inM KE2PO4 71120, 1.2 rnM Mg504, 2.1 iriM
NaliCO3, 11 rriM glucose and 4 mM Hopes (all Sigma). This medium is not
recirculated and is continually gassed with 02. After approximately 3
minutes the heart is perfused with modified Krebs buffer supplemented with
3.3% collagenase (169 Wmg activity, Class 11., Worthington Biochemical
Coup., Freehold, NJ) and 25 pl\il final calcium concentration until the
heart becomes sufficiently blanched and soft. The heart is removed from the
cannulae, the atria and vessels discarded and the ventricles are cut into
small pieces. The myocytes are dispersed by gentle agitation of the
ventricular tissue in fresh collagenase containing Krebs prior to being
gently forced through a 200 gm nylon mesh in a 50 cc tube. The resulting
myocytes are resuspended in modified Krebs solution containing 25 pm
calcium. Myocytes are made calcium tolerant by addition of a calcium
solution (100 mM stock) at 10 minute intervals until  100 p,M calcium is
achieved. After 30 minutes the supernatant is discarded and 30- 50 ml of
Tyrode buffer (137 in_M NaCL, 3.7 inM KCL, 0.5 raM MgCL, 11 inlVI glucose,
4 niM Hepes, and 1.2 'TIM CaCl2, pH 7.4) is added to cells. Cells are kept
for 60 mm at 37C prior to initiating experiments and used within 5 his of
isolation. Preparations of cells are used only if cells first passed QC
criteria by responding to a standard (>150% of basal) and isoproterenol
(ISO; > 250% of basal). Additionally, only cells whose basal contractility
is between 3 and 8 % are used in the following experiments. [00213]ADULT
VENTRICULAR MYOCYTE CONTRACTILITY EXPERIMENTS. Aliquots of Tyrode buffer
containing myocytes are placed in perfusion chambers (series 20 RC-27NE;
Warner Instruments) complete with heating platforms. Myocytes are allowed
to attach, the chambers heated to 37C, and the cells then perfused with 37C
Tyrode buffer. 1V1yocytes are  field stimulated at 1 Hz in with platinum
electrodes (20% above threshold). Only cells that have clear striations,
and are quiescent prior to pacing are used for contractility experiments.
To determine basal contractility, myocytes are imaged through a 40x
objective and using a variable frame rate (60-240 Hz) charge-coupled device
camera, the images are digitized and displayed on a computer screen at a
sampling speed of 240 Hz. [Frame grabber, myopacer, acquisition, and
analysis software for cell contractility are available from IonOptix
(Milton, MA).] After a minimum 5 minute basal contractility period, test
compounds (0.01 -15 [iM) are perfused on the myocytes for 5 minutes. After
this time, fresh Tyrode buffer is perfused to determine compound washout
characteristics Using edge detection strategy, contractility of the
myocytes and contraction and relaxation velocities are continuously
recorded. 



[00214]CONTRACTILITY ANALYSTS: Three or more individual myocytes are tested
per chemical entity, using two or more different myocyte preparations. For
each cell, twenty or more contractility transients at basal (defined as I
min prior to infusion of the chemical entity) and after addition of the
chemical entity, are averaged and compared. These average transients are
analyzed to determine changes in diastolic length, and using the Ionwizard
analysis program (IonOptix), fractional shortening (% decrease in the
diastolic length), and maximum contraction and. relaxation velocities
(um/see) are determined. Analysis of individual cells are combined.
Increase in fractional shortening over basal indicates potentiation of
myocyte contractility. [00215]CALCIUM TRANSIENT ANALYSIS: Fura loading:
Cell permeable Fura-2 (Molecular Probes) is dissolved in equal amounts of
plutonic (Mol Probes) and PBS for 10 min at RT. A I uM Pura stock solution
is made in Tyrode buffer containing 500 inM probenecid (Sigma). To load
cells, this solution is added to myocytes at RT. After 10 min. the buffer
is removed, the cells washed with Tyrode containing probenecid and
incubated at RT for 10 mm. This wash and incubation is repeated.
Simultaneous contractility and calcium measurements are determined within
40 min, of loading. [00216JImaging: A test compound is perfused on cells.
Simultaneous contractility and calcium transient ratios are determined at
baseline and after addition of the compound. Cells are digitally imaged and
contractility determined as described above, using that a red filter in the
light path to avoid interference with fluorescent calcium measurements.
Acquisition, analysis software and hardware for calcium transient analysis
are obtained from IonOptix. The instrumentation for fluorescence
measurement includes a xenon are lamp and a Hyperswitch dual excitation
light source that alternates between 340 and 380 wavelengths  at 100 Hz by
a galvo-driven mirror. A liquid filled light guide delivers the dual
excitation light to the microscope and the emission fluorescence is
determined using a photomultiplier tube (PMT). The fluorescence system
interface routes the PMT signal and the ratios are recorded using the
IonWizard acquisition program. [00217]Analysis: For each cell, ten or more
contractility and calcium ratio transients  at basal and after compound
addition, where averaged and compared. Contractility average transients are
analyzed using the lonwizard analysis program to determine changes in
diastolic length, and fractional shortening (% decrease in the diastolic
length). The averaged calcium ratio transients are analyzed using the
Ionwizard analysis program to determine changes in diastolic and systolic
ratios and the 75% time to baseline (T75). [002181DURABILITY: To determine
the durability of response, myocytes are challenged with a test compound
for 25 minutes followed by a 2 min. washout period. Contractility response
is compared at 5 and 25 min. following compound infusion. [00219]THRESHOLD
POTENTIAL: Myocytes are field stimulated at a voltage approximately 20%
above threshold. In these experiments the threshold voltage (minimum
voltage to pace cell) is empirically determined, the cell paced at that
threshold and then the test compound is infused. After the activity is at
steady state, the voltage is decreased for 20 seconds and then restarted.
Alteration of ion channels corresponds to increasing or lowering the
threshold action potential. [002201Hz FREQUENCY: Contractility of myocytes
is determined at 3 Hz as follows: a I min. basal time point followed by
perfusion of the test compound for 5 min, followed by a 2 min. washout.
After the cell contractility has returned completely to baseline the Hz
frequency is decreased to 1. After an initial acclimation period the cell
is challenged by the same compound. As this species, rat, exhibits a
negative force frequency at 1 Hz, at 3 Hz the FS of the cell should be
lower, but the cell should still respond by increasing its fractional
shortening in the presence of the compound [00221]ADDITIVE WITH
ISOPROTEIWNOL: To demonstrate that a compound act via a different mechanism
than the adrenergic stimulant isoproterenol, cells are loaded with fura-2
and simultaneous measurement of contractility and calcium ratios are
determined. The myocytes are sequentially challenged with 5 jun or less of
a test compound, buffer, 2 aM ' isoprotereno I, buffer, and a combination
of a test compound and isoproterenol. Example 13  In vitro Model of Dose
Dependent Cardiac Myosin ATPase Modulation 



[00222]Bovine and rat cardiac myosins are purified from the respective
cardiac  tissues, Skeletal and smooth muscle myosins used in the
specificity studies are purified from rabbit skeletal muscle and chicken
gizzards, respectively. All myosins used in the assays are converted to a
single-headed soluble form (SI) by a limited proteolysis with chymotrypsin.
Other sarcomeric components: troponin complex, trap omyosin and actin are
purified from bovine hearts (cardiac sarcomere) or chicken pectoral muscle
(skeletal sarcomere). [00223]Activity of myosins is monitored by measuring
the rates of hydrolysis of ATP. Myosin ATPase is very significantly
activated by actin filaments. ATP turnover is detected in a coupled
enzymatic assay using pyruvate kinase (pp and lactate dehydrogenase (LDI).
In this assay each ADP produced as a result of ATP hydrolysis is recycled
to ATP by PK with a simultaneous oxidation of NADH molecule by LDH. NADH
oxidation can be conveniently monitored by decrease in absorbance at 340nin
wavelength. [00224]Dose responses are measured using a calcium-buffered,
pyruvate kinase and lactate dehydrogenase-coupled ATPase assay containing
the following reagents (concentrations expressed are final assay
concentrations): Potassium PIPES (12 niM), MgCl2 (2 ints/1), ATP (1 mM),
DTT (I InM), BSA (0.1 ing/m1), NADH (0.5 niM), PEP (1.5 niM), pyruvate
kinase (4 Illm1), lactate dehydrogenase (8 DAM), and antifoam (90 ppm). The
pH is adjusted to 6.80 at 22C by addition of potassium hydroxide. Calcium
levels are controlled by a buffering system containing 0,6 inM EGTA and
varying concentrations of calcium, to achieve a free calcium concentration
of lx10-4 M to 1x104 M. [00225]The protein components specific to this
assay are bovine cardiac myosin subfragment-1 (typically 0.5 IiM), bovine
cardiac actin (14 pM), bovine cardiac tropomyosin (typically 3 p,M), and
bovine cardiac troponin (typically 3-8 pM). The exact concentrations of
tropomyosin and troponin are detemfined empirically, by titration to
achieve maximal difference in ATPase activity when measured in the presence
oft inM EGTA versus that measured in the presence of 0.2 mM CaCl2. The
exact concentration of myosin in the assay is also determined empirically,
by titration to achieve a desired rate of ATP hydrolysis. This varies
between protein preparations, due to variations in the fraction of active
molecules in each preparation. [00226]Compound dose responses are typically
measured at the calcium concentration corresponding to 50% of maximal
ATPase activity (pCaso), so a preliminary experiment is performed to test
the response of the ATPase activity to free calcium concentrations in the
range of 1x10-4 M to 1x104 M. Subsequently, the assay mixture is adjusted
to the pCaso (typically 3x10-7M). Assays are performed by first preparing a
dilution series of test compound, each with an assay mixture containing
potassium Pipes, MgCl2, BSA, DTT, pyruvate kinase, lactate delaydrogenase,
myosin subfragment-1, antifoam, EGTA, CaC12, and water. The assay is
started by adding an equal volume of solution containing potassium Pipes,
MgC12, BSA, DTT, ATP, NADH, PEP, actin, tropomyosin, troponin, antifoam,
and water. ATP hydrolysis is monitored by absorbance at 340 inn. The
resulting dose response curve is fit by the 4 parameter equation y = Bottom
+ ((Top-Bottom)/(1+((EC50/X)AHill))). The AC 1.4 is defined as the
concentration at winch ATPase activity is 1.4-fold higher than the bottom
of the dose curve, [00227]Ability of a compound to activate cardiac myosin
is evaluated by the effect of the compound on the actin stimulated ATPase
of SI subfragment. Actin filaments in the assay are decorated with troponiu
and tropomyosin and Ca++ concentration is adjusted to a value that would
result in 50% of maximal activation. S1 ATPase is measured in the presence
of a dilution series of the compound. Compound concentration required for
40% activation above the ATPase rate measured in the presence of control
(equivalent volume of DMSO) is reported as AC40. Example 14 In vivo
Fractional Shortening Assay [00228]ANIMALSMale Sprague Dawley rats from
Charles River  Laboratories (275 - 350 g) are used for bolus efficacy and
infusion studies. Heart failure animals are described below. They are
housed two per cage and have access to food and water ad libitum, There is
a minimum three-day acclimation period prior to experiments.
[00229]ECHOCARDIOGRAPHYAnimals are anesthetized with isoflurane and
maintained within a surgical plane throughout the procedure. Core body
temperature is maintained at 37C by using a heating pad. Once anesthetized,
animals are shaven and hair remover is applied to remove all traces of fur
from the chest area. The chest area is further prepped with 70% ETOH and
ultrasound gel is applied. Using a GE System Vingmed ultrasound system
(General Electric Medical Systems), a 10 MHz probe is placed on the chest
wall and images are acquired in the short axis view at the level of the
papillary muscles. 2-D M-mode images of the left ventricle are taken prior
to, and after, compound bolus injection or infusion. In vivo fractional
shortening ((end diastolic diameter - end systolic diameter)/ end. 



diastolic diameter x 100) is determined by analysis of the M-mode images
using the GE EchoPak software program, [00230]BOLUS AND INFUSION
EFFICACYFor bolus and infusion protocols,  fractional shortening is
determined using echocardiography as described above, For bolus and
infusion protocols, five we-dose M-Mode images are taken at 30 second
intervals prior to bolus injection or infusion of compounds. After
injection, M-mode images are taken at 1 Mill and at five minute intervals
thereafter up to 30 min. Bolus injection (0.5-5 mg/kg) or infusion is via a
tail vein catheter. Infusion parameters are determined from phannacokinetic
profiles of the compounds. For infusion, animals received a 1 minute
loading dose immediately followed by a 29 minute infusion dose via a tail
vein catheter. The loading dose is calculated by determining the target
concentration x the steady state volume of distribution. The maintenance
dose concentration is determined by taking the target concentration x the
clearance. Compounds are formulated in 25% cavitron vehicle for bolus and
infusion protocols. Blood samples are taken to determine the plasma
concentration of the compounds. Example 15 Hemodynamics in normal and heart
failure animals [00231]Animals are anesthetized with isofiurane, maintained
within a surgical plane, and then shaven in preparation for
catheterization, An incision is made in the neck region and the right
carotid artery cleared and isolated. A 2 French Millar Micro-tip Pressure
Catheter (Millar Instruments, Houston, TX) is cannulated into the right
carotid artery and threaded past the aorta and into the left ventricle. End
diastolic pressure readings, max +1 - dp/dt, systolic pressures and heart
rate are determined continuously while compound or vehicle is infused.
Measurements are recorded and analyzed using a Powertab and the Chart 4
software program (ADEristrtunents, Mountain View, CA). Hemodynamics
measurements are performed at a select infusion concentration. Blood
samples are taken to determine the plasma concentration of the compounds.
Example 16 Left Coronary Artery Occlusion Model of Congestive Heart Failure
[00232]ANEVIALSMale Sprague-Dawley CD (220-225 g; Charles River) rats are
used in this experiment. Animals are allowed free access to water and
commercial rodent diet under standard laboratory conditions. Room
temperature is maintained at 20-  23C and room illumination is on a
12/12-hour light/dark cycle. Animals are acclimatized to the laboratory
environment 5 to 7 days prior to the study. The animals are fasted
overnight prior to surgery. [002331OCCLUSION PROCEDUREAnimals are
anaesthetized with  ketamine/xylazine (95 mg/kg and 5 mg/kg) and intubated
with a 14-16-gauge modified intravenous catheter. Anesthesia level is
checked by toe pinch Core body temperature is maintained at 37C by using a
heating blanket. The surgical area is clipped and scrubbed. The animal is
placed in right lateral recumbency and initially placed on a ventilator
with a peak inspiratory pressure of 10-15 cm H2O and respiratory rate
60-110 breaths/min. 100% 02 is delivered to the animals by the ventilator.
The surgical site is scrubbed with surgical scrub and alcohol. An incision
is made over the rib cage at the 46-5th intercostal space. The underlying
muscles are dissected with care to avoid the lateral thoracic vein, to
expose the intercostal muscles. The chest cavity is entered through 4th_
5th intercostal space, and the incisionexpanded to allow visualization of
the heart. The per cardium is opened to expose the heart. A 6-0 silk suture
with a taper needle is passed around the left coronary artery near its
origin, which lies in contact with the left margin of the pulmonary cone,
at about 1 um from the insertion of the left auricular appendage. The left
coronary artery is ligated by tying the suture around the artery ("LCL").
Sham animals are treated the same, except that the suture is not tied. The
incision is closed in three layers. The rat is ventilated until able to
ventilate on its own. The rats are extubated and allowed to recover on a
heating pad. Animals receive buprenmphine (0.01-0.05 mg/kg SQ) for post
operative analgesia. Once awake, they are returned to their cage. Animals
are monitored daily for signs of infection or distress. Infected or
moribund animals are euthanized. Animals are weighed once a week.
[002341EFFICACY ANALYSISApproximately eight weeks after infarction surgery,
rats are scanned for signs of myocardial infarction using echocardiography.
Only those animals with decreased fractional shortening compared to sham
rats are utilized further in efficacy experiments. In all experiments,
there are four groups, sham + vehicle, sham + compound, LCL + vehicle and
LCL + compound. At 10 -12 weeks post LCL, rats are infused at a select
infusion concentration. As before, five pre-dose M-Mode images are taken at
30 second intervals prior to infusion of compounds and M-mode images are
taken at 30 second intervals up to 10 minutes and every minute or at five
minute intervals thereafter. Fractional shortening is determined from the
M-mode images, Comparisons between the pre-dose fractional shortening and
compound treatment are performed by ANOVA and a post-hoc   Student - Newman
- Keuls. Animals are allowed to recover and within 7-10 days, animals are
again infused with compounds using the hemodynamic protocol to determine
hemodynamic changes of the compounds in heart failure animals. At the end
to the infusion, rats are killed and the heart weights determined.
[002351When tested as described in Examples 10-16, chemical entities
described 



herein are shown to have the desired activity. [002361While the present
invention has been described with reference to the specific  embodiments
thereof, it should be understood by those skilled in the art that various
changes may be made and equivalents may be substituted without departing
from the true spirit and scope of the invention. In addition, many
modifications may be made to adapt a particular situation, material,
composition of matter, process, process step or steps, to the objective,
spirit and scope of the present invention. All such modifications are
intended to be within the scope of the invention, All patents and
publications cited above are hereby incorporated by reference. Example 17
Cardiac Contractility in vitro and in vivo in a Rat Model of Heart Failure
[002371A niyofibril assay is used to identify compouilds (myosin
activators) that directly activate the cardiac myosin ATPase. The cellular
mechanism of action, in vivo cardiac function in Sprague Dawley (SD) rats,
and efficacy in SD rats with defined heart failure to active compound is
then determined. Cellular contractility was quantified using an edge
detection strategy and calcium transient measured using fura-2 loaded adult
rat cardiac myocytes. Cellular contractility increased over baseline within
5 minutes of exposure to an active compound (0.2 OM) without altering the
calcium transient. Combination of active compound with isoproterenol
(0-adrenergic agonist) should result only in an additive increase in
contractility with no further change in the calcium transient demonstrating
the active compound was not inhibiting the PDE pathway. In vivo contractile
function in anesthetized SD rats is quantified using echocardiography
(NI-mode) and simultaneous pressure measurements. SD rats are infused with
vehicle or active compound at 0.25 - 2.5 mg/kg/hr. The active compound
should increase fractional shortening (FS) and ejection fraction (EF) in a
dose-dependent manner with no significant change in peripheral blood
pressures or heart rate except at the highest dose. Rats with defined heart
failure induced by left coronary ligation, or sham treated rats may have
similar and significant increases in FS  and EF when treated with 0.7 - 1.2
mg/kg/hr active compound. In summary, the active compound increased cardiac
contractility without increasing the calcium transient and was efficacious
in a rat model of heart failure, indicating the active compound may be a
useful therapeutic in the treatment of human heart failure. Example 18
Pharmacology 1002381The pharmacology of at least one chemical entity
described herein is investigated in isolated adult rat cardiac myocytes,
anesthetized rats, and in a chronically instrumented canine model of heart
failure induced by myocardial infarction combined with rapid ventricular
pacing. The active compound increases cardiac myocyte contractility (EC20 =
0.2 M) but does not increase the magnitude or change the kinetics of the
calcium transient at concentrations up to 10 M in Fura-2 loaded myocytes.
The active compound (30 M) does not inhibit phosphodiesterase type 3.
[00239]In anesthetized rats, the active compound increases
echocardiographic fractional shortening from 45 5.1% to 56 4.6% after a 30
minute infusion at 1.5 mg/kg/hr (n=6, pc 0.01). 1002401In conscious dogs
with heart failure, the active compound (0.5 mg/kg bolus, then 0.5 mg/kg/hr
i.v. for 6-8 hours) increases fractional shortening by 74 7%, cardiac
output by 45 9%, and stroke volume by 101 19%. Heart rate decreases by 27
4% and left atrial pressure falls from 22 2 mmHg to 10 2 mmHg (p < 0.05 for
all). In addition, neither mean arterial pressure nor coronary blood flow
changes significantly. Diastolic function is not impaired at this dose.
There are no significant changes in a vehicle treated group. The active
compound improved cardiac function in a manner that suggests that compounds
of this class may be beneficial in patients with heart failure. Example 19
Pharmaceutical Composition [00241]A pharmaceutical composition for
intravenous administration is prepared in the following manner. [00242]1
mg/nth (as free base) IV solution with the vehicle being 50 mM citric acid,



pH adjusted to 5.0 with NaOH:  Composition Unit Formula (mg/mL) Active
Agent 1.00 Citric Acid 10.51 Sodium Hydroxide qs to pH 5.0 Water for
injection (WED q.s, to 1 mL  *All components other than the active compound
are USP / Ph. Bur. compliant [002431A suitable compounding vessel is filled
with WP1 to approximately 5% of the bulk solution volume. The citric acid
(10.51 g) is weighed, added to the compounding vessel and stirred to
produce 1 M citric acid. The active agent (1.00 g) is weighed and dissolved
in the 1 M citric acid solution. The resulting solution is transferred to a
larger suitable compounding vessel and WET is added to approximately 85% of
the bulk solution volume. The pH of the bulk solution is measured and
adjusted to 5.0 with 1 N NaOH. The solution is brought to its final volume
(1 liter) with WET.  What is claimed is: 1.A compound of Formula lc and/or
a pharmaceutically acceptable salt thereof  Formula lc 



wherein T1 is -CHR14-, or -CHR14CHR15-; n is one, two, or three;         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;
R4 is hydrogen, halo, cyano, optionally substituted alkyl, optionally
substituted heterocycloalkyl, or optionally substituted heteroaryl;
R5 is hydrogen, halo, cyano, optionally substituted alkyl, optionally
substituted heterocycloalkyl, or optionally substituted heteroaryl; each R6
and R7 is independently selected from hydrogen, aminocarbonyl,
alkoxycarbonyl, optionally substituted alkyl, and 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,
0, and S in the ring;         R13 is hydrogen, halo, cyano, hydroxyl,
optionally substituted alkyl, optionally substituted heterocycloalkyl, or
optionally substituted heteroaryl; and       each R14 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.       2.A compound
of Claim 1 and/or a pharmaceutically acceptable salt thereof, wherein R14
and R15 are independently selected from hydrogen, methyl, carboxy,
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl,
tertbutoxycarbonyl, benzyloxycarbonyl, N,N-N, N-dimethylcarbamoyl , acetyl,
methylacetyl, dimethylacetyl, propoxy, methoxy, cyclohexylmethyloxy,
methylsulfonyl, ethylsulfonyl, npropylsulfonyl, isopropylsulfonyl,
azetidin-1-ylsulfonyl, dimethylamino sulfonyl, methanesulfonamido,
N-methyl-methanesulfonamido, ethanesulfonamido, N-methylethanesulfonamido,
N-methoxycarbonyl-N-methylamino, N-ethoxycarbonyl-Nmethylamino,
N-isopropoxycarbonyl-N-methylamino, N-tert-butoxycarbonyl-Nmethylamino,
acetamido, N-methylacetamido, N-methylpropionamido, Nmethylisobutyramido,
amino, methylamino, dimethylamino, N-methyl-(dimethylamino sulfonyl)amino,
and piperidin-1-yl.          3. A compound of Claim 1 and/or a
pharmaceutically acceptable salt thereof, wherein R2 is selected from
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.        4. A
compound of Claim 1 and/or a pharmaceutically acceptable salt thereof,
wherein R2 is chosen from pyridin-3-yl, pyridin-4-yl, pyridin-1-oxide,
phenyl, pyrimidin-5- yl, and isoxazol-3-yl, wherein the pyridin-3-yl,
pyridin-4-yl, pyridin-1-oxide, phenyl, pyrimidin-5-yl, and isoxazol-3-y1 is
optionally substituted with lower alkyl, lower alkoxy, halo, cyano or
acetyl.        5. A compound of Claim 3 and/or a pharmaceutically
acceptable salt thereof, wherein R2 is pyridin-3-y1 which is optionally
substituted with lower alkyl; R2 is pyridin-4-y1 which is optionally
substituted with lower alkyl; phenyl which is optionally substituted with
halo; optionally substituted pyrimidin-5-y1; or optionally substituted
isoxazol-3-yl.        6. A compound of Claim 1 and/or a pharmaceutically
acceptable salt thereof, wherein the compound of Formula lc is chosen from
compounds of Formula Id  Formula Id 



wherein T2 is -C= or -N=; and        R16 is selected from hydrogen, halo,
cyano, optionally substituted alkyl, and optionally substituted alkoxy.
7. A compound of Claim 6 and/or a pharmaceutically acceptable salt thereof,
wherein T2 is -C=.        8. A compound of Claim 6 and/or a
pharmaceutically acceptable salt thereof, wherein T2 is -N=.        9. A
compound of Claim 6 and/or a pharmaceutically acceptable salt thereof,
wherein R16 is selected from hydrogen, methyl, fluor, cyano, methoxy, and
acetyl.        10. A compound of Claim 9 and/or a pharmaceutically
acceptable salt thereof, wherein R16 is hydrogen or methyl.          11. A
compound of Claim 1 and/or a pharmaceutically acceptable salt thereof,
wherein R3 is hydrogen, cyano, fluoro, chloro, or methyl.        12. A
compound of Claim 11 and/or a pharmaceutically acceptable salt thereof,
wherein R3 is hydrogen or fluoro.        13. A compound of Claim 1 and/or a
pharmaceutically acceptable salt thereof, wherein R4 and R5 are
independently chosen from hydrogen, pyridinyl, halo and optionally
substituted lower alkyl.        14. A compound of Claim 13 and/or a
pharmaceutically acceptable salt thereof, wherein R4 is hydrogen,
pyridinyl, trifluoromethyl, or fluoro.        15. A compound of Claim 13
and/or a pharmaceutically acceptable salt thereof, wherein R6 is hydrogen,
chloro, fluoro, methyl, or trifluoromethyl.       16. A compound of Claim 1
and/or a pharmaceutically acceptable salt thereof, wherein R13 is hydrogen,
halo, hydroxyl, or lower alkyl.       17. A compound of Claim 16 and/or a
pharmaceutically acceptable salt thereof, wherein R13 is hydrogen or fluor.
wherein n is one.        19. A compound of Claim 1 and/or a
pharmaceutically acceptable salt thereof, wherein n is two.        20. A
compound of Claim 1 and/or a pharmaceutically acceptable salt thereof,
wherein n is three.        21. A compound of Claim 1 and/or a
pharmaceutically acceptable salt thereof, wherein R6 and R7 are
independently hydrogen or methyl.        22. A compound of Claim 1 and/or a
pharmaceutically acceptable salt thereof, wherein R6 and R7 are hydrogen. 



23. A compound of Claim 18 and/or a pharmaceutically acceptable salt
thereof, wherein R6 is methyl and R7 is hydrogen.        24. A compound of
Claim 1 and/or a pharmaceutically acceptable salt thereof, wherein R3, Ra,
R6, and R13 are hydrogen.  25.A compound of Claim 1 and/or a
pharmaceutically acceptable salt thereof, wherein one of R3, R4, R5, and
R13 is halo, methyl or cyano and the others are hydrogen. 26.A compound of
Claim 1 and/or a pharmaceutically acceptable salt thereof, wherein two of
R3, R4, R6, and R13 are halo or cyano and the others are hydrogen. 27.A
compound of Claim 1 and/or a pharmaceutically acceptable salt thereof,
wherein         R2 is pyridin-3-y1 which is optionally substituted with
lower alkyl; phenyl which is optionally substituted with halo; optionally
substituted pyrimidin-5-y1; or optionally substituted isoxazol-3-y1; R3 is
hydrogen or fluoro; Rtt is hydrogen, pyridinyl or fluoro; R5 is hydrogen or
fluoro; R6 and R7 are independently hydrogen or methyl; and R13is hydrogen
or fluoro. 28.A compound of Claim 1 and/or a pharmaceutically acceptable
salt thereof, wherein         R2 is pyridin-3-y1 which is optionally
substituted with lower alkyl; phenyl which is optionally substituted with
halo; optionally substituted pyrimidin-5-y1; or optionally substituted
isoxazol-3-y1;  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 of R3, R4, and R5 is not hydrogen, 29.A compound of
Claim 1 and/or a pharmaceutically acceptable salt thereof, wherein the
compound of Formula lc is selected from
N-[3-fluoro-5-(piperidylmethyl)phenyl][(6-methyl(3-pyridyWamino]carboxamide
; N-[3-fluoro-5-(piperidylmethyl)phenyl](3-pyridylamino)carboxamide;
N-{31((3S)-3-{Rdimethylamino)sulfonyllmethylaminolpyrrolidinyOmethyl]-5-
fluorophenyl}(3-pyridylamino)carboxamide;
N-[34{(3S)-3-RethylsulfonyOmethylaminolpyrrolidinyllmethyl)-5-fluorophenyly
3-       pyridylamino)carboxamide;
N4(3S)-1-({3-fluoro-51(3-pyridylamino)carbonylaminolphenyl}methyppyrrolidin
-3-       yl]methoxy-N-methylcarboxamide;
N-{34((3S)-3-{Rdimethylamino)sulfonyllmethylamino}pyrrolidinyOmethyl]-5-
fluoropheny1}1(6-methyl(3-pyridyl))amino]carboxamide;
N13-({(3S)-31(ethylsulfonyOmethylamino]pyrrolidinyl}methyl)-5-fluorophenyl]
[(6- methyl(3-pyridyWamino]carboxamide;
N-{(3S)-1-[(3-fluoro-5-{[(6-methyl(3-
pyridyl))anninoicarbonylaminolphenyl)methyl]pyrrolidin-3-yl}methoxy-N-
methylcarboxamide;
N-(5-fluoro-3-{[4-(methylsulfonyl)piperidyl]methyl}pheny1)[(6-methyl(3-
pyridyl))aminolcarboxamide;
N-(5-fluoro-34[4-(methylsulfonyl)piperidyl]methyl}phenyl)(3-pyridylamino)ca
rboxamide; methyl 1-[(3-fluoro-5-{[(6-methyl(3-
pyridyWamino]carbonylaminolphenyOmethylipiperidine-4-carboxylate; methyl
1-({3-fluoro-5-[(3-pyridylamino)carbonylamino]phenyllmethyl)piperidine-4-
carboxylate;
({5-[((3R)-3-{[(dimethylamino)stalfonyl]methylamino}piperidyl)methyl]-3-
fluorophenyl}amino)-N-(3-pyridyl)carboxamide;
1[54{(3R)-3-[(ethylsulfonyOmethylamino]piperidyllmethyl)-3-fluorophenyl]ami
no}-N-(3-       pyridyl)carboxamide;
N-[(3R)-1-({5-fluoro-3-[(N-(3-pyridypcarbamoyDamino]phenyllmethyl)(3-
piperidyl)]methoxy-N-methylcarboxamide;
({5-[((3R)-3-{[(dimethylamino)sulfonyl]methylamino}piperidyl)methyl]-3-
fluorophenyllamino)-N-(6-methyl(3-pyridyWcarboxamide;
{[5-({(3R)-3-[(ethylsulfonyOmethylamino]piperidyl}methyl)-3-fluorophenyl]am
inol-N-(6-       methyl(3-pyridylDcarboxamide;
N-{(3R)-1-[(5-fluoro-3-{[N-(6-methyl(3-pyridyWcarbamoyl]amino)phenyOmethyl]
(3- piperidylDmethoxy-N-methylcarboxamide; 



N45-fluoro-3-({4-[methyl(methylsulfonyDamino]piperidyl}methyl)phenyl][(6-me
thyl(3-       pyridyWamino]carboxamide;
N43-({4-[(ethylsulfonyOmethylamino]piperidyllmethyl)-5-fluorophenyl][(6-met
hyl(3-       pyridyl))amino]carboxamide;
N-{31(4-{[(dimethylamino)sulfonyl]methylamino}piperidy0methyl]-5-fluorophen
yl}[(6-       methyl(3-pyridyWaminoicarboxamide;
N-{1-[(3-fluoro-5-{[(6-methyl(3-pyridyWamino]carbonylamino}phenyOrnethylK4-
piperidy1)}methoxy-N-methylcarboxamide;
N-{1-[(3-fluoro-5-{[(6-methyl(3-pyridyWaminolcarbonylamino}phenyl)methylli4
-       piperidy1)}-N-methylacetamide;
N45-fluoro-3-({4-[methyl(methylsulfonyDamino]piperidyl}methyl)phenylE3-
pyridylamino)carboxamide;
N43-({4-[(ethylsulfonyOmethylamino]piperidyl}methyl)-5-fluorophenylli3-
pyridylamino)carboxamide;
N-{3-[(4-{[(dimethylamino)sulfonyl]methylaminolpiperidyl)methyl]-5-fluoroph
enyl}(3-       pyridylamino)carboxamide;
N-[1-({3-fluoro-5-[(3-pyridylamino)carbonylamino]phenyl}methyl)(4-piperidyl
)]methoxy-        NI-methylcarboxamide;
N41-({3-fluoro-5-[(3-pyridylamino)carbonylamino]phenyl}methyl)(4-piperidy01
-N-        methylacetamide;
N45-fluoro-3-({44methyl(methylsulfonstpamino]piperidyllmethyl)phenyl][(4-
fluorophenyDamino]carboxamide;
N43-({4-[(ethylsulfonyOmethylamino]piperidyl}methyl)-5-fluorophenya(4-
fluorophenyDamino]carboxamide;
N-{34(4-{[(dimethylamino)sulfonyl]methylamino}piperidyl)methyll-5-fluorophe
nyl}[(4-        fluorophenyl)aminolcarboxamide;
N-{1-[(3-fluoro-5-{[(4-fluorophenyDamino]carbonylamino}phenyl)methyn(4-
piperidy1)}methoxy-N-methylcarboxamide;
N-{1-[(3-fluoro-5-{[(4-fluorophenyDamino]carbonylamino}phenyl)methyll(4-pip
eridy1)}-N- methylacetamide; (tert-butoxy)-N-{1-[(3-fluoro-5-{[(6-methyl(3-
pyridyWamino]carbonylamino}phenyOmethyl](4-piperidy0)-N-methylcarboxamide;
(tert-butoxy)-N11-({3-fluoro-5-[(3-pyridylamino)carbonylamino]phenyl}methyl
)(4-        piperidy1)]-N-methylcarboxamide;
(tert-butoxy)-N-{1-[(3-fluoro-5-{[{4-fluorophenypaminolcarbonylamino}phenyO
methyl](4- 



piperidy1)}-N-methylcarboxamide;
N-(5-fluoro-3-{[4-(methylamino)piperidyl]methyllPheny1)[(6-methyl(3-
pyridyWamino]carboxamide;
N-(5-fluoro-3-([4-(methylamino)piperidyl]methyl}phenyl)(3-pyridylamino)carb
oxamide;
1-[(3-fluoro-5-{[(6-methyl(3-pyridyWaminolcarbonylamino}phenyOmethyl]piperi
dine-4-        carboxylic acid;
1-({3-fluoro-5-[(3-pyridylamino)carbonylaminolphenyl}methyl)PiPeridine-4-ca
rboxylic        acid;
N-{(3R)-1-[(4-fluoro-3-{[N-(6-methyl(3-pyridyl))carbamoyl]aminolphenyOmethy
lli3- piperidy1)}methoxy-N-methylcarboxamide;
N-{(3R)-1-[(4-fluoro-3-{[N-(6-methyl(3-pyridyl))carbamoyflamino}phenyOmethy
l](3-       piperidy1)}ethoxy-N-methylcarboxamide;
N-{(3R)-1-[(4-fluoro-3-{[N-(6-methyl(3-pyridyWcarbamoyllamino}phenyOmethyl]
(3-       piperidy1)}-N-methyl(methylethoxy)carboxamide;
N-{(3R)-1-[(4-fluoro-3-{[N-(6-methyl(3-pyridyl))carbamoyfiamino}phenyOmethy
lK3-       piperidy1)}-N-methylacetamide;
N-{(3R)-1-[(4-fluoro-3-{[N-(6-methyl(3-pyridy1))carbamoyllamino}phenyl)meth
ylk3-       piperidylil-N-nnethylpropanamide;
N-{(3R)-14(4-fluoro-3-{[N-(6-methyl(3-pyridyl))carbamoygaminolphenyOmethyll
i3-       piperidy1)}-2-methyl-N-methylpropanamide;
N45-({(3R)-3-[(tert-butoxy)-N-methylcarbonylamino]pyrrolidinyl}methyl)-2-
fluorophenyl][(6-methyl(3-pyridyWamino]carboxamide;
N-(5-{[(3R)-3-(methylarnino)pyrrolidinylknethyl}-2-fluoropheny1)[(6-methyl(
3-       pyridylflamino]carboxamide;
N-(5-{[(3R)-3-(methoxy-N-methylcarbonylarnino)pyrrolidinylynethyl}-2-fluoro
phenyl)[(6-        methyl(3-pyridyWamino]carboxamide;
N-(5-{k3R)-3-(ethoxy-N-methylcarbonylamino)pyrrolidinyl]methy1}-2-fluorophe
ny1)[(6-        methyl(3-pyridylflaminolcarboxamide;
N45-({(3R)-34N-methyl(methylethoxy)carbonylamino]pyrrolidinyl}methyl)-2-
fluorophenyl][(6-methyl(3-pyridyWamino]carboxamide;
N-{(3R)-1-[(4-fluoro-3-{[(6-methyl(3-
pyridyWamino]carbonylamino}phenyl)methyllpyrrolidin-3-y1}-N-methylacetamide
;
N-(5-{[4-(N,N-dimethylcarbamoyDpiperidyl]methyl)-3-fluoropheny1)[(6-methyl(
3-       pyridyl))amino]carboxamide;
N-(3-fluoro-5-{[4-(N-methylcarbamoyl)piperidyl]methyl}pheny1)[(6-methyl(3-
pyridyl))amino]carboxamide;
N-{(3S)-1-[(4-fluoro-3-{[(6-methyl(3-pyridyl))arnino]carbonylarnino}phenyOr
nethylli3- 



piperidy1)}(tert-butoxy)-N-methylcarboxamide;
N-(5-{[(3S)-3-(methoxy-N-methylcarbonylamino)pyrrolidinylimethyl)-2-fluorop
henyl)[(6-       methyl(3-pyridyWarnino]carboxamide;
N-(5-{[(3S)-3-(ethoxy-N-methylcarbonylamino)pyrrolidinylimethyl)-2-fluoroph
enyl)[(6-       methyl(3-pyridyWamino]carboxamide;
N45-({(3S)-34N-methyl(methylethoxy)carbonylamino]pyrrolidinyl}methyl)-2-
fluorophenyl][(6-methyl(3-pyridyWamino]carboxamide;
N-{(3S)-1-[(4-fluoro-3-{[(6-methyl(3-
pyridyWarnino]carbonylarnino}phenyOrnethyl]pyrrolidin-3-y1)-N-methylacetami
de; N-{(3S)-1-[(4-fluoro-3-{[(6-methyl(3-
pyridyWaminolearbonylamino}phenyOmethylipyrrolidin-3-y11-N-
methylpropanamide; N-{(3S)-1-[(4-fluoro-3-{[(6-methyl(3-
pyridyl))amino]carbonylaminolphenyOmethyl]pyrrolidin-3-y1}-2-methyl-Nmethyl
propanamide;
N-(2-fluoro-5-{{4-(methoxy-N-methylcarbonylamino)piperidyl]methyl}pheny1)[(
6- methyl(3-pyridyWamino]carboxamide;
N-(54[4-(ethoxy-N-methylcarbonylamino)piperidynmethyl}-2-fluoropheny1)[(6-m
ethyl(3- pyridyWamino]carboxamide;
N-[2-fluoro-5-({4-[N-methyl(methylethoxy)carbonylamino]piperidyl}methypphen
yl][(6- methyl(3-pyridyl))aminoicarboxamide;
N-{1-[(4-fluoro-3-{[(6-methyl(3-pyridyl))aminolcarbonylamino}phenyl)methyli
(4- piperidy0}-N-methylacetamide;
N-{1-[(4-fluoro-3-{[(6-methyl(3-pyridyl))aminoicarbonylamino}phenyl)methyl]
(4- piperidy0)-N-methylpropanamide;
N-{1-[(4-fluoro-3-{[(6-methyl(3-pyridyl))amino]carbonylamino}phenyl)methyq(
4- piperidy0}-2-methyl-N-methylpropanamide;
N-{(3R)-1-[(4-fluoro-3-{[(6-methyl(3-
pyridyl))aminolcarbonylaminolphenyOmethylipyrrolidin-3-y1)-Nmethylpropanami
de; N-{(3R)-14(4-fluoro-3-{[(6-methyl(3-
pyridyl))aminolcarbonylamino}phenyOmethyl]pyrrolidin-3-y11-2-methyl-Nmethyl
propanamide;
N-{(3S)-1-[(4-fluoro-3-{[(6-methyl(3-pyridyl))aminolcarbonylamino}phenyOmet
hylli3- piperidylDmethoxy-N-methylcarboxamide;
N-{(3S)-14(44luoro-3-{[(6-methyl(3-pyridyl))aminolcarbonylamino}phenyOmethy
lli3- piperidyl)lethoxy-N-methylcarboxamide;
N-{(3S)-1-[(4-fluoro-3-{[(6-methyl(3-pyridyl))amino]carbonylamino}phenyOmet
hylli3- piperidylll-N-methyl(methylethoxy)carboxamide;  



N-ethyl-N-{1-[(4-fluoro-3-{[(6-methyl(3-pyridyl))amino]carbonylaminolphenyO
methyl](4- piperidy1)}methoxycarboxamide;
ethoxy-N-ethyl-N-{1-[(4-fluoro-3-{[(6-methyl(3-
pyridyl))amino]carbonylaminolphenyOmethylli4-piperidylDcarboxamide;
N[5-({44ethyl(ethylsulfonyl)amino]piperidyl}methyl)-2-fluorophenyl][(6-meth
yl(3-       pyridyl))aminolcarboxamide;
N-ethyl-N-{1-[(4-fluoro-3-{[(6-methyl(3-pyridyrnaminolcarbonylaminolphenyl)
methyl](4- piperidy1)}acetamide; methyl 4-{[(4-fluoro-3-{[(6-methyl(3-
pyridyWaminoicarbonylamino}phenyOmethyl]methylamino}piperidinecarboxylate;
N-(5-{[(1-acety1(4-piperidyl))methylamino]methyll-2-fluorophenyl)[(6-methyl
(3- pyridyWaminolcarboxamide;
N-[5-({[1-(ethylsulfonyl)(4-piperidyl)]methylamino}methyl)-2-fluorophenyl][
(6-methyl(3- pyridyrnamino]carboxamide;
(S)-N-(1-(3-fluoro-5-(3-(6-methylpyridin-3-yOureido)benzyl)piPeridin-3-y1)-
N-methy(N',N'-dimethylamino)sulfonamide;
(S)-N-(1-(3-fluoro-5-(3-pyridin-3-ylureido)benzyl)piperidin-3-y1)-N-methY-(
N',N'- dimethylamino)sulfonamide. 30.At least one chemical entity of Claim
1, wherein the compound of Formula 1c is
N45-fluoro-3-({44methyl(methylsulfonyl)amino]piperidyl}methyl)Pherwl][(4-
fluorophenyl)aminolcarboxamide.   31. A pharmaceutical composition
comprising a pharmaceutically acceptable excipient, carrier or adjuvant and
a compound of Claim 1 and/or a pharmaceutically acceptable salt thereof.
32. A pharmaceutical composition of claim 31, wherein the composition is
formulated in a form chosen from injectable fluids, aerosols, tablets,
pills, capsules, syrups, creams, gels, and transdermal patches.  33. A
packaged pharmaceutical composition, comprising a pharmaceutical
composition of claim 31 and instructions for using the composition to treat
a patient suffering from a heart disease.  34. The packaged pharmaceutical
composition of claim 33 wherein the heart disease is heart failure. 


