
SUBSTITUTED UREA DERIVATIVES FOR TREATING CARDIAC DISEASES 100011The
Invention relates to substituted urea derivativos. particularly to chemical
entities that selectively modulate the othithe samomere, and specifically
to chemical entities, pharmaceutical compositions and methods of treatment
for heart clisease. [0002]The "swimmers" is en elegantly organized cellular
structure found in cardiac  and skeletal muscle made up of isteMigitating
Chin and thick filaments; it computes nearly 60% of cardiac cell volume The
thick Elements are composed of "myosin," fhe protein responsible for
tramducing chemical energy (MT IlYMNPUO into Luke " dimewd movement Myosin
and its functionally related cousins are called motor proteins_ The thin
filaments are composed of a complex of proteins. One of th me proteins,
"ante (a filamentous polymer) is the substrate upon which myosin palls
during force generation. Bound to actin are a set of reulafory proteins,
the "Repents, complex" and stropomyosin," which make the actin-myosin
interaction dependent on changes in intracellular Ce24 levels_ With each
heartbeat, ce levels rise and fall, initiating cardiac muscle contraction
and then cardiac muscle relsoralion Bach of the components of the sarcomere
contibutes to its contractile response. [0003]Myosin Ls the most
extensively studied of all the motor proteins. Of dm thirteen distinct
classes of myosin inhuman a themyosin-A class is msponsible for contraction
of skeletal, cardiac, and smooth muscle. This class of myosin is
Aguirre-m[1y differentia amino acid composition and in overall structure
from myosin lathe other twelve distinct chissm. Myosin-II consists of two
globular bead domains linked together by a long alpha-helical coiled-coiled
tall that assembles with other myosin-Ds to fomi the corn of the samomere'a
thick filament The globular heads have a catalytic domain where the actin
binding and ATP functions of myosin take [dam Once bound to an actin
filament the release of phosphate (ef. ATP to ADP) leads to change in
%neural conformation of the catalytic domain that in turn alters the
orientation of the light-chain binding Aver arm domain that extends from
the globular head; this movement is termed the powershoke. This change in
orientation of the myosin head in mlationship to actin causes the thick
filammt of which it is a part to move with respect tote thin actin filament
to which ills bound. Ur-binding of the globular bead from the actin
filament (also Ca2ii modulated) coupled with return of the  catalytic
domain and light chain to their Warring conformagonktientation completes
the contraction and relaxation cycle. [00040Mammalian heart muscle consuls
of two forms Mardian myosin, alpha and hand they aro well tharactwizedi Ihe
beta fonn is the predominant form (>90 percent) in adult human cardiac
muscle. Both have hem observed to be regulated in hymnal heart allure
conditions at both transcriptional and inutslational levels, with the alpha
form being down-regulated in heart failure. 10005]The sequences of all of
the human skeletal, cardiac, and smooth muscle myosins have been
determined. While the cardiac alpha and beta myosins am very aimilar (93%
identity), they am both considerably different from humeral smooth muscle
(42% identity) and more closely related 10 skeletal myosins (80% identity).
Conveniently, CEIECTiar muscle myosins are incredibly conserved across
mammalian species. For example, both alpha and beta cardiac myosins ate >
96% conserved between hommis and:els, and the available 250-residue
sequence ofporeine catdiac 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 swcomere present targets for the treatment of heart failure,
for example by increasing contractility or facilitating complete relaxation
to modulate systolic end diastolic function, respectively. (00071Congestive
heart failure COW) is not a specific disease, but rather a  constellation
of sips and symptoms, all of which are caused by an inability of the heat
to adequately Despond to exertion by increasing cardiac output The dominant
palhophysiology associated with CBE is systolic dysfunction, an impairment
of cardiae coMmetillty (with a consequen [redact:ism in the amount of blood
ejected with each heartbeat). Systolic dysfunction with compensatory
dilation of the ventricular cavities resMts in be most common form of heart
failure, "dilated cardiomyopatby," which is often considered to be one in
the same as CUP. The counterpoint I0 systolic dysfunction is diastolic
dysfunction, an impairment of the ability to Ell the ventricles with blood,
which can also result in heart failure oven with preserved Id-ventricular
function. Congestive heat failure is ultimately associated with improper
ftmetion of the cardiac myooyte itself, involving a decrease in its ability
to contract end relax.  100081Molly of the same underlying conditions can
give rise to systolic and/or diastolic dysfunction, such as
atherosclerosis, hyPectenreen. Vital infection, valvular dysfunction, and
genetic disorders. Patients with fhcse renditions typically present with
the same classical symptoms: shorthess of breath, edema and overwhelming
fatigue. In . approximately half of the patients with dilated
cardiornyopathy, the calm of their heart dysfunction is ischemic heart
disease due to coronary atherosclerosis These patients have had either a
single myocardial infarction or multiple myocardial infant:ions. hese, the
consequent awning and remodeling results hi the development of a dilated
and hyporentractile heart. At times the causative agent cannot he
identified, so the disease is refereed to re "idiopathic dilated
cardicreyopathy." Irrespective of ischemk or other origin, patients with
dilated eardionreapathy share an abysmal prognosis, excessive morbidity and
high mortality. 100091The 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 CITA Roughly 4.6 million people in the United States have
been diagnosed with CHF; the incidence of such diagnisis is approaching 10
per 1000 after 65 years of age. Hospitalization for CHF is usually the
result of inadequate outpatient therapy. Hospital discharges for CEIF rose
from 377,000 (in 1979) to 970,000 (in 2002) making CRP the most common
discharge diagnosis in people age 65 and over. The five-year mortality from
are approaches 50%. Hence, while therapies for haat disease have greatly
improved and life expectancies have extended over the last several years,
new and better thempies continue to be sought, particularly for CRC 



poiol"Male congestive heart failure (also !mown as antis "decompensater
heat failure) involves a precipitous drop in cardiac function resulting
from EL widely of CaUSea. For example in a patient who already has
congastive heart failuni, a new myocanilal infarction, disentremation of
medications, and dietary indiscretions may all lead to accumulation of
edema f [did and metabolic insufficiency even in the resting state. A
therapeutic agent that increases cardiac function during such an acute
episode coact 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
reso could benefit from a therapeutic agent that increases cardiac
function, for example, for stabilization while waiting for ahead transplant
Other polendal benefits could be provided to patients coming offs  bypass
pump, for example by administration of an agent that aasists the stopped or
slowed heart in resuming normal function. Patients who have diastolic
dysfunction (insufficient relaxation of the heart muscle) could benefit
from a therapeutic agent that modulates relaxation. [00111Inotropcs are
diuge [hating:ease the contractile ability of the hearL As a group, all
current inotropes haw faded to meet the gold standard for heart failure
therapy, to prolong patient survivaL In addition, current agents are poorly
selective for cardiac tissue, in pa/Heading to recognized adverse effects
that limit their use. Despite this fact, intravenous Metopes continue to be
widely need in acute head failure (mg, to allow for reinstitution of oral
medications or to bridge pad ants to heart-transplantation) whereas in
chronic heart failure, orally given digoitin is used as an iontrope to
relieve patient symptoms, improve the quality of life. and reduce hospital
admissions. [0012]Current inohnpic therapies improve contractility by
increasing the calcium [lambent via the adanylyi cycles pathway, or by
delaying cAloffr degradation through inhibition ofphosphodicsterase (FDA),
which can he detrimental to patients with heart failure. [00131Given the
LimitatMas of content agents, new approaches are needed to improve cardiac
Unction in congestive heart failure, The most recently approved shorMenn
intravenous agent, mihinone, is more than flfteen years old. The only
available oral drug, digoxim is over 200 hundred years old. There remains a
great need for agents that exploit new mechanisms of action and may have
hatter outcomes in terms of nilef of symptoms. safety, and patient
mortality, both shorblermlong-terrn, New agents with an improved
therapeutic index over =trent agents will provide a means to achieve these
clinical outcomes. [00141The selectivity of agents directed at the cardiac
sarcomere (for example, by targeting cardiac beta myosin) bas been
identified as an important means to achieve this improved therapeutic
index. The present invention provides such agents (particularly sarcomere
activating agents) and methods for their identification and use
[00151Another approach may be to directly activate cardiac myosin without
changing the calcium transiail to impmviug cardiac contractility. The
present inveafion prolddes such agents (particularly myosin activating
agents) and methods for their identification and use, [0016]Provided is et
least one chemical entity chasm from compounds of Formula /  IHI ala
Formula' 



end pharmaceutically acceptable salts, &elates, non-content complexes,
prating; end mixtures thereof, wherein W, X, Y, and Z independently -Cti or
-N=, provided that no mom than tato of W, X, Y, and Z are -bit iris  one,
two, or Oyez; RI is optionally substituted amino or optionally substituted
heterocycloalkyl; 113 is op iionaty substituted aryl, op I ionally
substituted aralltyl; optionally substitated cycloallcyl, optionally
suhstibited heteruaryi, optionally substituted hetcroaraticyl or optionally
substituted heterocycloafityl, ita is hydrogen, bolo, cyan, optionally
substituted alkyl, optionally substituted haterocycloallcyb at optionally
substituted heteroaryi when Wenti R3 is absent when W is -le-, Rti is
hydrogen, halo, cyano, optionally substituted alkyl, optionally substituted
heterocycloalkyi, or optionally substitutcd helm-caw' when Y isand Be is
absent when Y -14=.; snd Rsjs hydrogen, bolo, cyluao, optionally
substituted alba, optionally substituted betemcwloalkyl, or optionally
subsd Ivied beteroeryl when X isarid 115 is absent when X is -1km km is
hydrogen, halo, cyano, hydroxyl, optionally substituted alkyl, optionally
substituted bctorocycloencyl, or optionally substituted heteioaryl when Z
is and RI] is absent when Z is -N-; and: Its mad R7 are independently
hydrogen, aminocarbonyl, alkoxyearbonyl, optionally substituted alkyl or
optionally substituted alkoxy, or Rs and Re. taken together with the carbon
to which they are attached, rosin an optionally substituted 3- to
7-membered rug which optionally incorporates one or two additional
heteroatoms, selected from N, 0, and S in the ling. 10017]Also provided is
a ohs/maces Mal composition comprising a pharmaceutically acceptable
excipient, canister adjuvant and at least one chemical entity described
herein. 100161Also provided is a packaged phammeuliczt composition,
comprising a pharnaccatical composition comprising a pharmaceutically
semptabk excipient, carrier or adjuvant and el least one chemical entity
described hemin, and inshuctions for using the composition to teat a
patient suffering from a heart dismse. [00191Also provided is a method of
treating heart disease in a mammal which method comprises administering to
a manual tamed thereof a therapeutically effective amount of al least one
chemical entity deserbed herein at a pluumaceudral composition c mprising
pbammoeuticelly acceptable excipient, carrier or adjuvant and at least one
chemical entity descried herein. (00201Also provided is a method for
modulating the canliae sarcoma. in a mammal. which method comprises
administering to a mammal in need thereof a therapeutically effsetive
amount of at least one chemical entity described herein or a phamiaceulical
composition comprising a pharmaceutically acceptable excipient, ouster or
adjuvant and at least one chemical entity &scribed herein. 



[0021]Also provided is a method for potentiating caidiacmyosimin a mammal
which method comprises administering to Ernst-mai inneed thereof a
therapeutically effective amount of at least one chemical entity described
herein et a phaimaccutical composition comprising a phamaamutically
acceptable excipient. canter or adjuvant and at Mast one chemical entity
described herein. 100221Also provided is We use. in the manufachire of a
medicament for realism heal disease, oral- least one chemical entity
described herein. [00231Also provided is a method for method ofpreparing a
conaposnd of Formula Hi 0 Fermis 1 wherein R1, R X3, Rd, R5, and R13 are as
defined above, comprising the steps of  converting a compound ofFmmula 400
7/4 Hs  VII  X CI   ..ht, NH2  



1413 400 to a compound of Ponnola 401; W  X NC  7 NH2  R  401 hydrolyzing
the compound of licomula 401 to a compound of Fomtula 402  wherein R is
chosen from 0 and NFL      contacting a compound of PorroMa 402 with a
compound of formula RI-H wherein RT is optionally substituted amino or
optionally substituted hetemeyoloalkyl Lc form a compound of Formula 403;
and   10.1.  NH2 aes 



contacting a compound of Formula 403 with e compound of the formula 122-NCO
to yield a compound ofFormele 100241Other aspecis end embodiments will e
apparent to these sMilled in the art ' form the following detailed
description. (0025JAs used in the present specification the following womb
and phrases are generally intended to have the meanings as set forth below,
except to the extent that the context in which Megrim used indicates
otherwise. The following abbreviations and terms have the indicated
meanings throughout, Acacetyl Boo?trbutyloxy carbonyl  cyclo
CBScarbobenzoxy = beraylog)earbonyl DOM-dichlommetheue = methylene eNoride
- ClifeClu ISHALMDinobutyLidwminium hydride DMA or
DMA=N,N-diisopropylethylenine DMFNdindiniethylforraemide DMSOdimethyl
aulfoxide egequivalent Etethyl FDA-ethyl acetate MOH=ethanol 8=graze GCgas
chromatography Ehrbnhour or hours Memethyl minminute 



mlmilliliter mmol-millimole Ph=phenyl FlyBroPbromoreispyriondinophosphonium
hexalluorophosphate PTroom temperature  secondary                  tertiary
TMtrifluoroacetic acid                  tereahydrofuran TLC-=thin layer
chromatography Vohunemug of material based on the limiting reagent unless
specified otherwise [0026]As used in the Freed specification, the following
words and phrases are ' genentily intended to have the meanings as set
forth below, except to the extent that the context in which they are used
indicates otherwise, [00271As used heroin, when any esuiable reams more
than onetime in a chemical foreaula, its definition on each occurrence is
independent of its dermition at every other OGrotaltate.  loomA dash C'-')
that is not between two letters or symbols is used to indicate a point of
atlecliment for a substituent, For example, -CONIla is attached through the
carbon atom. [00291By "optional" or "mitionagr is meant WM 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 dom not. For example, "optionally substituted alky]"
encompasses both "allcyl" and "substituted alkyl" as defined below. It will
be understood by those skilled in the art, with respect to any group
conlaining one or more substituents, that such groups are not intended to
introduce any substitution or substitution patterns that are sterically
impractical, synthetically nomfessible andror inherently unstable.
[0030]"Allcyl" encompasses straight chren and branched chain having be
indicated number of carbon atoms_ Prey, groups generally are those of Cm or
below, such as C13 or below, for example. Cs or below. For example
CI-Csalkyl encompasses both straight and branched chain alkyl of from 1 to
6 carbon atoms. Examples of alkyl groups include methyl. 



ethyl, poopyl, isopropyl, mbrityl, sec-butyl, tea-butyl, panty', 2-pentyl,
isopentyl, neopentyl, Ermyl, 2-hexyl, 3-heal, 3-methylpeatyl, and the like.
Alkykle E another =boot of ElloYi. referring to the same mold= as alkyl,
but having two points of attachment. For example, Co alkylene indicates a
covalent bowl and CI alicylene 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 10 be encamps...oh /huo, for example,
'butyl" is meant to include n-hartyl, sec-butyl, isobutyl and t-butyl;
spropyls includes n-propyl and isopropyl "Lower alkyl" refers to alitY1
groups having one to four carbons. [00311"Cycloalltyl" indicates a
saturated hydrocarbon ring or fused bicyoho Wag, having the specified
number of carbon alocas, usually from 3 to 12 ring carbon atoms, more molly
3 to 10, or 3 10 7. Examples of cyc]oalkY1 groups include melopropyl,
cyclobuill, cyclopentyl, and cyclohemi as well as bridged and caged
saturated rim groups such es norbomsne. Examples of fused bicyclic rings
include octahydno-1H-indene, octahwimpentaMne,
1,2,3,3a,44-hexahydmperdalene, 1,2,4,5,47,7a-hcplahydro-2H-iudene,
4,5,6,7-letrahydm-2H-indene and the li [00321By "alkoxy" is meant an alkyl
group attached through an oxygen bridge such  as, for example, methoxy,
elhoxy. PIWOX3/3 iSOPMPDXY, n-botoxy, sec-butoxy, ten-butoxy, Penny,
7-Pentylony, isopcntcory, neopontoxy, hexoxy, 2-hexoxy, 3-kocoxy, 3-
methYlPentorry, and the like. The alkyl group of an alkoxy group generally
is of C30 or below, such as CI3 or below, for example, Cs or below. 'Tower
alltoxy' refers lo a I koxy groups having one to four carbons. [00331By
"cycle Moir k meant a oycloalkyl group AMMO through an oxygen , bridge such
es, for example, cyclopropoxy, cyclobutoxy, cycIopentoxy, cyckhexoxy,
cyclohepicary, and the like. The eyeloalkyl group of a cycloalkoxy group
generally is of C20 or below, soch as CI3 or below, for example, Cs or
below. [00341Acyl" refers to the groups (allryI)-C(0)-; (cycloa1kyl)-C(0)-;
(aryI)-C(0)-; Oseterha.70-C4C0-: and Meteitcycloa1kyl)-C(0)-, Wherein the
group is al-tactical to the parent structure Sough lha carbonyl
functronalily and wherein alkyl, cycloaThy/, aryl, heteroaryl, and
heteriocycloalkyl are as described herein Acyl groups have the indicated
number of carbon atoms, with the carbon of the kat group being included in
the mothered carbon atoms. For example a C2 acyl gmup is an acetyl group
having the formula CHEC=0)-. 10035]Ely "kkoxycwimnyl" k meant an ester
group of the formula (alkoxy)(0=0)- attached through the carbonyl carbon
wherein the &May mom has The indicated number of  carbon atoms. Thus a
Q-Csalkoxycarbonyl groups an allowed/ group havnflom I to 6 carbon atoms
attached through lb oxygen to a carbonyl linker. 100361By "amico" is meant
the group -NH4. 100371The term "aminocarbonyl" refers to the group
-CONItbr, where      RI' is chosen from hydmgert, optionally substituted
C1-Ca alkyl, optionally substituted aryl, and optionally
substilute.dheterearyl; and 12" is chosen from hydrogen and optionally
substituted Cu-C4 allryl; or      Rb and B." taken together with the
nitrogen to which they are bound, fin an optionally substituted 5- to
7-membered nitrogen-containing heterocycloalkyl which optionally includes I
or 2 additional heteroaroms selected from 0, N, and S in the
heterocycloalkyl ring       where each substituted group is independeorly
oohs aided with one or more subslihicida indbiendently selected from CrCe
aikyl, aryk heteroaryl, aryl-CmCI hetemaryl-CognCI-Ce haloalkyl, -001-C.4
allryl, -0CoCe alkylphenyl, alicyl-011,haloalkyl. halo, -OR, -Min -Ct-C4
alkyl-Nth. -N(Cr-C4 alkyl)(Q-C4 alkyl). -NEI(Ci-C4-N(C1-04 elkyl)(CgC,
alkylphenyl),         alkylphenyll, cyan, nitro, oxo (as a substitutom for
cycloalkyl, hetcrocycloalkyl, or beteroarylk -0O211, -C(0)0CmCd alkyl,
-CON(CmCi alkylKi-C4 alkyl), -CONHOCi-C4-CONH2, -NFIC(0)(CmCi alkyl),
-NFIC(0)(pbenyll, 



-N(Cr-C4 allcyl)C(OXCE-CdrN(Cr-C4 alky0C(0)(phenyi.), -C(0)C1-C4 allryl,
-C(0)CyCe phenyl, -C(0)Q-Ce haloalltyl, -00(0)0-04 alkyl, -802(CI-C.,-
.S011phenylk -602(CI-C4 ha:panty, -6021eFfs, -602N13(Ci-Ci-.602NH(pheny1),
-NEIS02(Cree alkyl), -IZEIS011.pherrYD. andheloalkyl). 100381"Aryl"
encompasses: 5- and 6-membered carbooyclic aromatic rings, for example,
benzene; bicyclic ring systems wherein at 1st one ring is carboryclic and
aromanc, for example, naphthalene, Wane, and tetadim and tricyclic ring
systems wherein at least one ring is ciabocyclic and aromatic, for example,
fluorene. 100391For ex/agile, aryl includes 5- end 6-mernbered cathocyclic
aromatic rings fused to a 5- to 7rynembered heterocycloallryl ring
containing 1 or more heteroatorns chosen from N, 0, and S. Pox such fused,
bicyclic ring systems wherein only one of the rings is a carbocyclic
aromalic ring, the point of altachment may be at the carborytlic aromatic
ring or the heterocycloalkyl ring. Bivalent radicals conned from
substituted benzene derivatives and having rho firm valences string atoms
arenamed as substituted phonylene radicals. Bivalent radicals derived from
univalent polycyclic hydrocarbon radicals whose names end in Ayll by
removal of one hydrogen atom from the carbon atom with the free valence are
named by adding Pidenes to the name of the corresponding univalent radical,
e43., a hi-aging! geoll17 with two goiters of attachment is termed
naphroylidene. PIA however, does not encompass or overlap in any Way with
heteroaryl, sep ant* droned below. Hence, if one or more carbocyclic
aromatic rings is fused with a hetesocycloalkyl aromatic Avg the resulting
ring ',stem is hetemaryl, not aryl, as deigned herein. (00401The term
"aryloxr refers to the group -0-ary1 [00411Iv the lean "arylalkyl" or
"roalkyr, al% and alkyl aro as droned herein, end the point of attaromentis
on the alkyl group. This term encompasses, but is not limited to, benzyl,
phenethyl, phonylvinyl. Phellgialbd and the like. 100424The tenn 'halo"
includes room, croon, room& and rod& and the term "halogen" includes
fluorine, chlorine. bromine, and iodine. [0043)"Haloalkyl" indicates alicyl
as droned above baying the specified number of carbon atoms, substituted
with I snore halogen atom& genera-4Ni to rhelinsicauh. allowable number of
halogen atoms. Examples of halosikyl include, but are not limited to.
PrillumemethYl. ditigioneMetrod, 2-flummethyl, and peataNuoroethyl.
[0044]"Fleteroaryl" encompasses; 5- to 7-membered aromatic, monocyclio
rings  containing one or more, for caremple, from I to 4, or in Calidin
embodiments from I to 3, heteroatoms chosen from N, O. rued S,
withtheitmqinjngxingatoms being carbon, and bicyclic hotemcyckalkylsings
containing one or MON, for example, from Ito 4, or in certain embodiments,
from 1103  betematoms chosen from ro, 0, and S, with the remaining ring
atoms being carbon and wherein at least one heteroarom is present in an
&onside ring. [0045]Por example, heferoaryl includes a 5- to 7-memtuund
heterocycloalkyl, aromatic ring fused to a 5- to 7-membored cycloaryl ring.
For such fused, bicyclic lieteroaryl ring systems wherein only ono gibe
rings contains one smote ha! =atoms, the point of attachment maybe at the
hetero aromatic ring or the cycloalkyl ring. When the total number of S and
0 atoms in the beteroroyi group exceeds 1,1hose heteroatons are not
adjacent to one another, ln certain embodiments, the total number of S and
0 atoms in the hetcroand 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 heterternyl are oxide
derivatives, for example N-oxides of nitrogen containing aryl groups, such
as pyridine1-oxide, or >S(0) and >S(0)2 derivatives of sulfur containing
groups. Examples of betronaryl groups include, but are not limited to,
systems (as numbered from the linkage  



position assigned priority 1), such as 2-pyridyl, 3-pyritiyl, 4-pyridyl,
2,3-pyre2:my!, 3,4- P3012MY1, 2A -pytimidinYk tittirsitnichnyt
24-pyrazolinyi, 2,44midazelinyl, iscoragotinyl, ogazolinyl, ['doodled%
initidiasonnyl, lettazolyl, thienyl, benzothioplidnyl, funny benzofuranyl,
benzoimidazolinA, rndolin3 pyridizinfi, [4381)4, quinolinyl.PYrazolyh and
5,6.7.8-tetrahydroisoquinoline. Bivalent ndinals derived from univalent
heteroared radicals whose names end in "-y1" by removal of one hydrogen
atom from the atom with the Pee valence ELIE named by adding "-idene" to
the name of the corresponding univalent sadical, ado a pyndyl group wino
two points of attachment is a pyridylidene. kleteroaryl does not encompass
or ovalap dth aryl as defined above. 100461in the tent 'Iseteroaspolkyl" or
'Ulster arallryl", heteroaryl and 0141 are as defined herein, and the point
oialischment is ma the alkyl group. This term encompasses. but is not
limited to, pyrulybnetyl, thiophenylmethyl, and (pyrsoly1) [-ethyl,
010471By 11411ukY010111114" is Meant a eycloalkyl residue in which one to
four of the  carbon atoms am replaced by a heteroatona such as oxygen,
nitrogen or sulfur. Suitable hetennolealkyl groups include, for example (as
numbered from the Enkage Position assigned priority I),
2-pyrralinyl,2,1-P34020ticlinYl, 2-PiTendoll 3- PigundYl, 4-piperidy1, and
2,5-pipeninyl. Mospholinyl groups are also consemplated,- including
2-mospholinyl and 3-morpholiayl (iumbered wherein the oxygen is assigned
',natty 1). (00481As used herein, "modulation" refers to a change in myosin
or sarcomere  activity as a direct or indirect response to the presence of
at teat one chemical entity descrtbed hereht relative to the activity of
the myosin or sascomere in the absence of the - compound. The change may be
an increase in acdvity or a decrease in activity, and may be due to the
direct interaction ef the compound with myosin or the sarcomere, or due to
the interaction of the compound with one or more other factors that in turn
affectmyosin or samomere activity. 10049]The term "sultianyl" includes the
groups: -S-(optionally substituted alkyl). -S-(optionally substituted
aryl), -S-Coodonagy substkuted heteroary1), and -S-(option ally substituted
heteroeyelealkyl). Hence, suanyi includes the group CpCs alkylsulfanyl.
100501The tenn d'sulfuryl" includes the groups: -S(0)-H, -S(0)-(optionally
substituted alkyl), -S(0)-cptionally substituted aryl), -8(0)--optionalty
substituted hetereasyl), -8(0)-(optionally substituted hoteroeyoloalkyl);
and -S(0)-(optioaally gibs lidded amino).  (00511The [emu 'bulfonyti
includm the groups: -S(02)-W, -S(00-(olstintuf substituted Rawl), -8(02)-op
Scantly substituted aryl), -S(Oz)-optionally substituted htiersa00,
40:IsktiPtisnallY substialted heteroweloancyfi ,-.3(02)-(optionally
atistiNted alkoxy), -8(0a)-optionally substituted atiloxy),
-S(02)-optionally substituted hetermaylogy), b3(02)-(opfionalti substituted
hetemoycloulkyloxy); and -S(02)-(optionally substituted [00521The tirm
''substituted", as used herein, moms Mat 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 substitienl ti axe (Ia., <I) Wen 2 hydrogens on the atom ate
replaced. Combinations of subsfituents and/or mfinbles are peanissible only
if such combinations Ewalt in stable compounds or useful epithetic
intermediates. A stable coutiound or gable struehre is meant to imply a
compound that is sufficiently robus t to survive isolation from a reaction
mixture, and subsequent formulation as an agent having at least practical
utility. Unless othentise specified, subsdluents are named into the core
structure. For example, it is to beanderstood that when (cycloalkyfialkyl
is listed as a possible substituent the point of attaches eat of this
substitient to the core structure is in the alkyl portion_ [00531The tams
"subanted" alkyl, cycloalloyl, and, keteroeYeklafirr, and  beet:scary],
unless otherwise expressly defused, refer respectively to alkyl,
oycloatkyl, aryl, heteroeyeloalkyl, and hatema.ryl wherein one or mom (up
to5, such as up to 3) hydrogen atoms are replaced by a substituent
independently chosen ftra: -R  -OR, -0(Q-es alityl)l-medfirienerlioxy4,
SRb. guanidine, guanidine wherein one armor of the guanidine hydrogens are
replaced with a loweettlkyl Fans, -NRbie, halo. cyano, nitro,
-CORI',-CONRbled, OCORb,-00O2111, -000Nelr, -14ktOtild, -fir CONRbr,
-Stile, -,3021d, -,302Nitble, and -NWS0213,      where lad is chosen from
opt loyally substituted CI-Cs alkyl, optionally substituted aryl, and
optionally substituted beleromyt 



Rb in chosen them hydrogen, optionally substituted CtiCs alkyl, optionally
substituted awl, and optionally substituted heteroaryk and It' is chosen
from hydrogen and optionally substituted Ci-Ce alkyl; or       RI' and
leta.ken together with the nitrogen to which they ore bound, form an
optionally substituted 5- to 7-membered nitrogen-containing
heterocycloalkyl which optionally includes or 2 additional helms toms
selected from ON and S in the hettineycloarcyl sing,         where each
oplioselly substituted situp is unsubstituted or indopendently substituted
with one or mote, such as one, two or three, substrtherats independently
selected from C1-C4eJiol. ar)4, heteroaryl, aryl-CI-Cr alkyl-,
beteroaryl-Q-C.haloalkyl-, -OCI-C4 alkyl, -0H-C4alleylphenyk -Ci-C4
alkyl-OH, -OH-Cs haloaryl halo -OH -Has -Cr-C4-N(Q-C4 ancy1HCI-C4 alkyl),
HT:(CI-Cr athyl), -N(Cr-Ci alicyl)(Cr-Cs thltylphenyl), -1111(C1-Q
alkylphenyl), cyano, nitro, oxo (es a subthihrtent for cycloaryl,
hetcrocycloalkyl, or heteroaryl), -0O311. -C(0)0C1-C4 -CON(CpQ
alle)0(CI-Co-CONTI(CI-04 alky0, -CONFIts -101C(0)(C1-Cr alkyl),
-NITC(0)(phenyl), -N(Q-C4allrY0C(0)(CpC4 aryl), -N(Cr-Co alky0C(0)(phenyl),
-C(0)CoQ-COHCI-C( phenyl, -C(0)Q-C4 haloathyl, -0C(0)C1-0 alkyl, -S02(01-0,
alkyl), -502(phenyl), -.302(Cr-C4 haloacyl), -30211112, -5021911(Q-C4
alkyl). -50213H(phenyl), -NFISOther-C4 alkyl), -N13.302(phenY1), and
-H115021C1-541121031104 NOSHThe terms 'hubs tiNted" cycloaIloth aryl,
heterocycloaryl, and hethroaryl also iuclude oxo (-0) and oxido (-0)
substituents, for example N-oxides of nitrogen contuinbsg aryl groups, such
as pyridine-l-oxide, >S(0) and >S(0)2 derivafivcs of sulfur containing
grour [00551The term "substituted acyl" refers to the groups (substituted
alk3l)-C(0)-;  (substituted cycloalky1)-C(0)-; (substituted ary1)-C(0)-;
(substituted heteroary1)-C(0)-; and (subthkuted10thooluirwHYO-C(0)-,
wherein the group in attached to the parent structure through the carbonyl
functionary and othemin substituted alkyl, cycloalkyl, aryl, beteroaryl,
and heterocycloalkyl, rofer respectively to alkyl, cycloalkyl, aryl,
heteroaryl, and heterocycloalkyl wherein one remora (up to 5, such es up to
3) hydrogen atoms are replaced by a substiluent independently chosen from:
-Rh, -0Rh, -0(C1-Cr alley00- (e4.,methylenedioxy-), SRb, guanidine
guanidine wherein one or more of the guanidine hydrogens are replaced with
a lower-alkyl group,  -HRbr. halo, thrauo, mu% -cox, -code, .coNae,
-ocortbroco2r. -ocomer. -Nrcatb. -NrCO2r, -111CCONRhr, -a,26 -CONtr,
-NrCORh, -SOR -30211 -SOzNler, and -Nr50212,       where 1th is chosen from
optionally substituted Cr-Ca alkyl, optionally substituted aryl, and
optionally substituted hetenuaryl;      Rb is chosen from li, (Ai ally
substituted 0-Ctr alkyl, optionally substituted arr, and optionally
substituted heterearyl; and R is chosen from hydrogen and optionally
substhto trA Cr-C4 alkyl; or        AY and Ill token together with the
nitrogen to which they are bound, form an optionally substituted 5- to
7-mentberv4 nitrogen-containing hetemeyeloallcyl which optionally includes
I or 2 additional heteroatems selected from 0, N, and S the hWerogeloall(31
ling;      where each op tionally sobstituted group is ruisubetituted or
independently substituted with one or more, such as on taro, or three,
substitnexts indepeadthlly selected from 



CpC4 alkyl, aryl, heteroaryl, aryl-CI-Hi alkyl-, hetemayl-0-C4 alkyl-,
CI-Cd haloalkyl-, -001-th alkyl, -0Q-C4 a lkylphenyl, -Cht, all01-01-1,
-0Ci-C4 haloalkyl, halo, -OH, -Nlli, -Ct-C4 alltifl-Nith, -N(Ct-C4
alkyl)(H-C4 alk2D. -NiHei-Q ans/H -N(Ce-C/ alkyll(Ci-C4alkylpheny1),
-NTI(Credolmath lath; Iwo (as n substilatent for cycloalky/,
theterocycloathyl, or 'defamer/0, -0O211, -C(0)0Ct-C4 -CON(Cthel
alkyl)(Q-Ci alkyl), -coNaccrc, -CONE12, -NriC(0)(H-C4 -NEIC(0)(Phell21). -
N(Ct-C1 al130060)(0i-C4 alkyl), -N(Crei aticylle,(0)(phenyll, -C(0)th-Cd
&all, -0(0)th -Cd phenyl, -C(0)C1-C4 haloallyl, -0C(0)C1-C, alkyl, -
SCh(CI-C4 alkyl). H011phenyl), -SCh(Ci-C, -SO3N/1z -SOiNH(Q-C4
-SO2NEllphenyl), -NFI202(Cred-11111S011phenyll, and -IIMS02(01-04
hathath)(0. One or more carbons in the substituted acyl residue maybe
replaced by nitrogen, oxygen or sulfur as long as dm point of attaclunent
to the panent remains X tho carbonyl. (0056]The tem, "aubstibiled
allioxy"mfean to allcory wherein the alkyl cons lament is sibltillthrd (iws
-0-(s1thaitarted alkyl)) wherein "subs tiluted alkyl" refers to alkyl
wherein ono or more (np to 5, such as up to 3) hydrogen atoms me replaced
by a substiment independently chosen from.       -11d, -010, -0(Q-C2
alkyll0- (e.g. mcthylenedioxyl, -SR, guanidine, guanidine wherein one or
more of the guanidine hydrogens are replaced with a. lower-alkyl group,
-Nall, halo, cyano, nitro, -001ticC0IRb-CONRbiti, -000Rb, -00021e,
-000NRble, -N111CO21e, -NECCONRble, -S011", -S011e, -802Ner, and
-PIIHS011e,    , where le is chosen from optionally substibited Ci-Ce
alkyl, optionally subatithted nay!, end optionally substituledbeteromyb
re is chosen from H, optionally substituted Cres alkyl, optionally
substituted aryl, and optionally substilthed hell:maul: andir is chosen
from hydrogen and optionally substituted Ct-C4 allryl; where each
optionally substituted group is unsubstiwted or independerdly substituted
with one or more such as one, two, or three, subetituents independently
selected from Ci-C4 alkyl, aryl, beteroaryl, aryl-Q-C4 heteroaryl-C1-C4
alkyl-, Cred-0C1-C4 alkyl, -001-Ci elkylphenyl,  allc4-011, -001-Ca
helealkyl, bolo, .-0H, -NHL -0-C4 -N(CE-C4 a1-01)(0-0. alkyl), -NH(Ch.C.,
alkyl), -N(Ci-04 allge1)(01-C4 alkylplienyll, -NH(Cr-C.4 elltylphenyll,
cyan. nitro, oxo (as a subslitutent for cycloallcyl, heterocyclo or
hetemary1),-0(0)00-C4 alkyl, -CON(Cr-C4 alkyl)(Ci-C4 arcy), -comgcl-c,
air!), -CON,all-01k 41BCPXPIlenYll -N(CI-C4 alkyl)C(0)(C)-04 all01),
-0(Cres alk)1)C(0)(pheuyll,-C(0)21-04-001. -cnci-c, Acme", -c(o)cfre.,
heloallryl, -0C(0)-0-C4 alkyl, -802(-0724 alkyl), -S02(pheny1). -S02(C1-04
baleallryll, -S02.1414e, -S-0141:1(C pea-S02141:1(phenYll, - NEIS02(CI-C4
alkyl), -NHSOdphenyll, and -NELSOI(C)-C4 haloalkyll. In some embodiments, a
substituted alkory group is 'leolyallmod or -0-(optionally substituted
alkylene)-(opllonally substituted Maury), and includes groups men as
-0012CILOCE13, and residues of glycol ethers such as pelyethyleneglYwd, rid
-fllakraleCllealer where xis an integer of 2-20, such as 2-10, and for
example, 2-5. Another substinged alkoxy group is hydromalicogy or
-OCHACH0,0H, where y is aninteger of 1-10, such as 1-4. 100571
The term "substituted alkommarbony1" diem to the group (substituted ellrY0-
0-C(0)- wherein the group is rllached to the parent structure through the
carbonyl functionality and wherein substituted refers to alkyl wherein one
or more (up to 5, such as up co 3) hydrogen MIDIS are replaced by a
substituent independently chosen from.       -le, -Ole, -0(0,-C2 alky00-
(ed., roethylanedioxy-), SRi, guauidina guanidine wherein one or more of
the guanidine hydrogens aremplaced with a lower-alkyl group, -Nele, halo,
gall% nitro, -CORI', -0O217.b. -CONRbRu. -00010, -00O2.1e, -000NRble.
-NR)C011b, -121eCO21e, -NleCONfele, -0O21e,cowRhIe.-1017)C0e, -SOP.),
-SOile, 



-SChNlibR), and -NleSCIer,       where le is chosen from optionally
substituted CbQ alkyl, optionally substituted aryl, and optionally
substituted hetcroaryll      le is chosen h9111 iEL optionally substituted
Cu-Cs 0101, optionally substituted all& rad optionally substituted
heterearyl; and It is chosen from hydrogen and optionally subs tillMd Cl-Se
01-01: ox      le and le taken together with the nitrogen to which they are
bound, form an ptionally substituted 5- to 7-membered nitemen-containing
neterocycloalkyl which optionally includes I ter 2 additional heteroatoms
selected from 0, N. and S urtheheterooyoloidkylnc      where each
optionally substituted group is mulles [fluted or independeutly substituted
with one or more, such no 0110, two, or three, substituents independedly
selected from  Q-Cd alkyl, aryl, heteroaryl, sol-C-CI alkyl-,
hetemayl-CpCsCi-C4 Seaga-, -00-C4 alkyl,alkylphenyl, -Cr Cs alkyl-OH,
-0Q-C4 haloalloh halo, -OH, -NR2, allryl-Nych, -N(CpCs alkyl)(Q-C.-NH(Cres
alkyl).  -N(Ci-Ca allod)(Ch-Ci atiolpheny1).aticylphenyi), cyan, nitro, oxo
(as a substituteat for cycloalkyl, heiesocycloallryl, or heteroary1), -COAL
-C(0)0C1-04 aIkyl -CON(CpCs alkyD(CpCs alkyl), -CONH(CpCs alkyl), -COWL,
-2114C(0)(Ct-Cs alkyl), -NHC(0)(phen)d), -N(CpCs alky1)C(0)(CI-C, alkyl),
-N(Ct-Ct a1kyl)C(0)(phenyl), -C(0)CI-Cd alkyl, -C(0)Cs-C4 phenyl,
-C(C)CI-Cd halohlkyl, -0C(0)CpCs  S02(0-C, BOO. -SO4phenYll. -SCh(CpCs
haloalkyl). -801111-12, -SOaltill(CpCs -802NFtipheny1), -NHS 0a(Ci-C1
alkyl), -NHS02(phenyl), and -NHS0s(CvC, haloallol)- [0058]The tern
"substituted amino" refers to the group -Mad or -NR1R1I where each111 is
independently chosen Mont optionally subs [Oaten alkyl, optionally
substituted clanoallryl, optionally substituted icy!, optionally
substituted aryl, optionally substituted  hetemaryl, optionally substituted
helerocycloallod, alkocryearbonN, sulfmyl and sulfonyl, wherein substituted
alkyl, cycloalkyl, aryl, beterocycloakyl, and heteroaryl refer respectively
to alkyl, cycloallol, nod, heterocycloalkyl, and heteroaryl wherein one or
more OP to ti, such as up to 3) hydrogen atoms are replaced by a subs
titarent independently chosen hum:      de, -011b, -0(Q-C2 alkyi)0- (e.g.,
methylertedioxy-), -SRb, guanidine, guanidine wherein one or mom of the
guanidine hydrogens are replaced with a lower-alkyl group, -Nat", halo,
cyano. nitro, -CORb, -0O211b, -CONRble, -000Rb, -00021e, -000NRble,
-NR`CORb,-NteCOdr, -NR`CONRbEtb,- GOA, -CONRbr, -N1CCORb, -S0r, ROA,
-SO2NRITC, and NR5S(121e,       where r is chosen from optimally
substituted CL-CC alkyl, optionally substituted aryl, and optionally
substituted heteroaryl;      Itb is chosen from 11, optionally substituted
CpCs allot op tionally substituted aryl, and optionally substituted
heteroaryh and R is chosen from hydrogen and optionally substituted Q-Cs
alkyl; or      teas le taken together with the nitrogen to which they are
bound, form an optionally substituted 5- to 7-membered nitrogen-containing
heterocycloallryl which optionally includes 1 or 2 additional helemaloms
eater-tut from 0, N, ends in tho heteracyoloalloyl ring,      where each
optionally substituted group is unsubstidated or independently mbstihned
with one or more, such as on; two, or three, substituents independently
selected from C1C4 allol, aryl, ho ternary', aryl-CpCs alkyl-,
heteroaryl-CpCs alkyl-, CpCs haloalkyl-,  



-OCI-C4 &biphenyl, -CI-C. elltyl-OH, -0C1-Ca haloalkyl, halo, -01-1,
alkyl-M% -N(CI-Cr alkyl)(Cr-C4 alkyl), -1311(CI-C, alkyl), -N(0-04
alkyl)(Q-C4 allay4pherry1), -NH(CI-C4 alkylphenyll nano, nitro, ogo (as a
substitute& for cycloallcyl, heterecycloallyl, or hateroaryll, -COX.
-C(0)fiet-C4 -CON(CmCs ally1)(Ci-Ca alkyl), -CONEI(Cl-Ca aiky, -00NII2,
-NHC(0)(0-C4 alkyl), -NEIC(0)(p1ieny1).-N(Crel alkyl)C(0)(CI-C4 alkyl),
-N(CI-C.4 ancyl)C(0)(pbcoy1), -C(0)et-C. alkyl, -C(0)(h-C4 phenyl,
-C(0)CI-C, haloalityl, -0C(0)C1-C4 alkyl, - SChgeaCr at,!), -S0z(phenyl),
-800yfis harnalkyll, -302NHa, -802NH(Chfir ancyl), -SChNithenyll.
NILSO-ACI-Cq alkyl), -NIISCh(phenyll, end -NIIS011eaC. haJoalkyll, and
wherein optionally substituted acyl, alltoxycatonyl, gala& and sulfonyl are
as defined herein. [0059]Compounds of lihnnuLa I inelude, but are not
limited to, optcal isomers of compounds of FoinuluZ racentates, and
Matthews& thereof In addition, compounds of Fomrala I include Z- and E-
forms (or cts- and mans- forms) of compouads with carnal-carbon doable
bonds. In those situations, the single enantiorners or diastcreomers,
optically active forms, canbe obtained by arnanmetrie synthesis or by
resolution of the incarnates. litazoklion of thenhematus can be
accomplished, for example, by conventional methods such as crystallization
in the preaence of a resolving agent, or chromatography. using, for example
a chiral high-pressum liquid chromatography (Barn) column- Where compounds
Of Formula I exists in various tautornexic fauns, chemical entities of the
prasent invention include all tautorneric foams of the compormd.
100601Compormds of Formula I also include crystalline and amorphous fonns
of tho comp:rands, including, for example polymorphs, pseudopolymorphs,
solvates, hydrates, unsolvated polymorphs (including anhythates),
conformational polymorphs, and amorphous forms of the compounds, as well as
mixtures &mot "Crystalline form," "polymorph," and "novel farm" maybe used
interchangeably herein, and are meant to Malady all crystalline wid
amorphous forms of Ma compound, including, for example, polymorpla,
pseadopolymorphs, solvates, hydrates, unsolvated polymorphs (including
anhydrates), confonnational polyrnorphs, and amorphous francs, as well as
mixtures thereof, unless a particular crystalline or amorphous Ion's is
refeired to. ll10611Chemical entities of !bewared invention include, but am
not Ihnited to compounds of Fommla / and all pharmacy)] finally acceptable
forms amazon Phamarcernically acceptable fomis of the compounds recited
hernia include phannacmlically  acceptable salts, belated nmeovalent
complexes, prodrags, and mixtures thereof. In attain embodiments, the
compounds described herein are in the form ofplarmacentically acceptable
Mts. Hence, the learns "chemical entittr and "chemical entities" also
ancomppharmaceutically acceptable sats. etiolates, non-covalent complexes,
Prednegs, and mistamt [0062]"Pharmaceutically acceptable suite" include,
but are not limited to salts with inorganic acids, such as hydrochlorate,
phosphate, diphosphate. hydrobromate, sulfate, summed nitrate, and like
salts; as well as salts with an organic acid, such as mate, mama, formate.
tartrate, SIIECillatt, citrate, acetate, lea mahmendanate,
P-tolueneaulfenate, 2- hydrouryethasulfonate, benzoate, daub% Manua, and
alicanoate such as acetate, H000- (al),-COOH where n is 0-4, and like
salts. Similarly, pharmaceutically acceptable cations include, but are not
limited to sodium, potassium, camas, aluminuml lithium and ammonium.
01063]In addition, lithe compound of Formula Is obtained as an acid
addition salt,  the free base can be obtained by basifying a solution of
the add silt Conversely, if the product is a free base, an addition salt,
particularly a pharmaceutically acceptable addition - salt, maybe produced
by dissolving the fine base in a suitable organic solvent mil treating the
solution with an mid, in MOOrdalla 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
nondoxicphannamuticallY acceptable alai= [0064]As noted above, prodruga
also fall within the scope of chemical entities, for example ester or amide
derivadves of the compounds of Fommla Ems term 'herodrugs" includes any
compounds that become corupotuas of Formula I when administered to a
patient, e.g., on metabolic processing of the prodrug Examples of prodrugs
include, but are not limited to acetate, formate, and benzoate and hke
dedvadves of functional groaps (such as alcohol or amine groups) in the
compounds of Formula I 



10065] Ills arm "solvate" refers to the chemical =Sty formed by the
interaction of a solvent and a compound. Suitable solvates ate
pharmaceudcally acceptable solvates, such as hydrates, including, for
example, hemi-hydrates, monohydraes, &hydrates, Lihydrates. etc. [0066] The
term "chaste" reran to the chemical entity Mimed by the coordination of a
compound to a metal ion at two (or more) points. (0061JThe teen
"non-covalent complex" refers to the chemical enfity formed by the
interaction of a compomd and another molecule wherein a covalent bond is
not formed  between the compound and the molecule. For example,
complexation can occur through van der Weals intonations, 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 agents a compotmd having
pharmaceutical Minty [00691The term :Therapeutically effective amotmg 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.ga a
therapeutically effective amount maybe an automat sufficient to treat a
disease or disorder responsive to myosin activation. The thenmealically
effective amount may be ascertained exprimentany, for example by assaying
blood concentration of the chemical eatity or theoretically, by calculating
bioavailability. 100701By '"significant" is meant any detectable change
that is statistically siguificaat in a standard parametric test of
statistical significance such as Student's Tress, -where p < 100711"Pad t"
refers roan 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 usenil 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 padent, including: a) preventing the disease,
Mg is, causing Iffie clinical symptoms of Me disease not to develop; b)
inhibiting the disease C)slowing or arresting the development of clinical
symptoms; and/or (1)relieving the disease, that is causing the regression
of clinical symptoms. [0073]The compounds of Pomade lean be named and
numbered (e.g., using NamPapertem available from Chemirmovation or the
automatic naming feature of Chenffirms Utlra verthon 9.0 from Cembiidga
Soft Comoradon) as described below. For example, the compound:  



o  i.e., the compound according to Formula I when W, X, Y and Z axe -C=,n
is one, 14, is substituted pipeatsinyl, Ra is 6-me thyl-pyridin-3-yl, 123
is hydrogen, P,, is hydrogen, IL, is hydrogen, Ri is hydrogen. R7 is
hydrogen and Rs] is hydrogen can be named methyl 4-[(3-
ffromethy1-3-pyridyliaminelearhonylamMeiphenylimethylipiperwinecanboxylate,
Likewise, the compound:  ie., the compound according to Formula I where W,
X, Y and Z areu is one, RI is substituted roperazinyl, Rs is
6-methyl-pyriWn-3-yl, Its is hydrogen, 11i is hydrogen, R5 is FFeitogea, R4
is hYdrogen,127 is hydrogen and An iilluoro can be named N-(3-[(15)-1-(4-
acetylpiperazinyi)elhyl]-241uorophenyl)
((methyl(3-pyddyl))ansinoicaboxamide. /00741Likewise, the compound  i.e.,
the compound according to Formula I where W" X. Y and 2 aren is one, RI is
subs-glided piperazinyl" Rs is 6-methyl-pyridia-3-yl, Rs is hydrogen, 114
is hydrogen, Rs is hydrogen, Rs is hydrogen, Fs is hydrogen and An is gum
can be named [3.fithro-5-(3- pyridin-3-yhtunido)-benzyl]methylwerbamic acid
methyl ester or methyl 4-X2-f1uoro-3-
([(6-methyI(3-pyridyl))emino]csshonylaminoiphenyi)medwl]pipe.rszineeathoxyl
ate..  10075]The chemical entities described herein can be synthetzed
utilizing techniques well known in the art, e.g., as illustrated below with
reference to the Reaction Schemes [00761Unless specified to the contrary,
the reactions described herein Lake place at atmospheric pressure,
generally within a Wmperatare range from -10C to 110C. Further, except as
employed in We Examples or as otherwise specified, reaction LIMPS and
condidoes are intended to be approximate, eg, taking place at about
atmospheric pressure within a temperature range of about -10C to about
IltriC over a period of about 1 to about24 holm; reactions left to run
overnight avenge a period of about 16 houEs. [0077]The terms "solvent",
"organic solvent" or %nest solvene each mean a solvent inert under the
conditions of the reaction being described in conjuncllon therewith
[including. for example. benzene, toluene, acomnitdle, tetralrydrofuran (
THE), drmethylfomiamide eD1/17"), chloroform, methylene chloride (or
dichlommethane), diethyl ether, methanol, pyridine and the like]. Unless
specified to llie conhery the solvents used ie the sections of the present
invention are inert organic solventr. [00781Isolation and purification
ofthe chemical entities and intermediates described herein can be effected,
if desired, by any suitable separation or purification procedure such as,
for example, EISA:ion, extestion, systrnization, 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 hemithelow.
However, other equivalent separation or isolation procedures can also be
used. [00791When desired, the (R)- and (S)-isomers may be resolved
',methods known to those thdlled in tile art, for example by fomlation of
diastermisomcfic salts or complexes whichmey be separated, for example, by
crystallization; via formation of diastereoisomede derivatives whichmay be
separated, for example, by yrs gas-liquid or liquid chromatography;
selective reaction of one enentiomer with an mantiomer-specific reagent,
for example enzyrnalic oxidation or reduction, followed by separation cite
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 In in the presence of a chiral solvent
Alteniativelyi a specific enantiomer may be synthethed by asymmetric
synthesis ushag optically active reagents. substrates, catalysts or
solvents, or by converting one enantiamer to the other by asymmehic
transformation,  [00801Many of the *Fon* substi toted starug compounds 101,
W3, 201,301 and 



other maths* am commercially available, e.g., from Alddch Chemical Company
(NTH*** WI) or can be readily prepared by those slilled fit the an Ming
commonly employed synthetic mothodology. REACIION Soma I + Ry-NM2 101103  0
RI2 H Formula'     [0081]Preparation of Compounds of Pannula IReferring to
Reaction Scheme 1, a flask equipped with a magnetio stirrer, reflux
condenser and them* well, under nitnagen, is charged with phosgene or a
phosgene equivalent (typically *phosgene) and a nonpolar, aprolie solvent
suchen diAdommethane or tetrabychoforan. A solution of a compound of
Formula 101 in a nonpolar, exotic solvent such as dichloramethanc or
tetrahydrofiraa is added dropwise over about 10-60 mimics and dm solution
is allowed to stir betwesol to 15 hr. A compound of Formula 103 is added
porlionwise, and the solution is stirred for about 10-60 rain. Abase, such
as DMA, is added dropwiso for about nelson; and the solution is allowed to
stir for about 1-15 hr. The product a composts* ofFormula 105, is isolated
and purified. REACTION SCHEME 2    Formula I 100221Preparation of Compounds
of Formula 1Reaction Scheme 2 illustrates an alternative synthesis
*compounds of Pomo* 1 The isocyanate of Foumala 201 cants farmed and
isolairol independently from calor corresponding amine (i.e., Rs-Nlis)
using phosgene or a phosgene equivalent or from the corterpouding
carboxylic acid (i.e., Pa-  



C0011) using a Curries or Hoffman rearrangement. A MiXillte of urtopoLuids
of Fomaula 101 and 201 in =apron solvent such an diebloroinethane or
tetrahydrofaran from -40C to 110C is unpaved W stir for between Ito 15 hr.
The product, a compound ofFermulaI. is isolated and purified- REACTION
Sozz5G53 OHG ma I I Z R13  Fs \ Z I RI3 I    0  'N / Fr FOTTIlla II   Hooc 



304 R3.....'"w"....?fx..A6 ..,H1 I I -2- a 3 Ro \ 34
14,........".",,,,,..."199. R9 R.......,w.r,"y.......,...y. I I RI3 Rs Q
[00831Preparation ottompouuds of Formula 11 Referring to Reaction Scheme 3,
benzylic alcohol of Fommla 301 is converted to a leaving group etV" such as
halo, mesylate or Mate), 302 using commonly employed synthetic methodology
(for example se m "Comprehensive OrTransformation" Lancia Richard Ct, 1989,
Val publishers, inc. p.353-365, which is incorporated heterin by
reference). [0084]A mixtom oh compound of Formula 302 and amine of roman io
IDIRsh in MI exotic soloent such es dicIdommethane or DMF from 40C to I10C
is allowed to slir for between' to 151m The product, a compound of Formula
It is isolated and politic& 



[00851Alternatively, We benzylic alcohol of Formula 301 is oxidized to the
aldehyde of Pomsula 303 using commonly employed synthetic methodology (for
example see: "Comprehensive Omani Transformation" LaRock, Richard C., 1989,
VCH publishers, Inc. p.604-615, which is incorporated herein by reference).
[00861A nibs-tare of a compomd of Formate 303 and amine of tomoula DISRas
in a solvent such as dichloromethme with a 'Mooing agent such as
triacetoxyborohichido with or without an acid such as Maio acid from -40C
to 110C is allowed to ihr for between 1 to 36 hr. The product, a compound
of Formula It is isolated and purified. [0081]Alternatively, the carboxylic
acid of Formula 304 is coupled to an amine to  using commonly employed
synthetic melba:10100y (for example sou "comprehensive Organic
Transtonnation" laRock,Richud C., 1989, VCHpublishors, Inc. n.972-976,
which is mcorporated herein Miaow...no!) to form amide 305, Amide 305 is
reduced to a compound of Formula II using commonly employed smithetic
methodology such es treating 305 with borane-dunethylsulfide in TfiF from
-40C to reflux for' to 96 hr. [00881A compound of Fonda If wherein. Q is
brorno, Moro, nitro, amino or a protected arra can be contorted to a
compound of Formula 101 using commonly employed synthetic methodology. For
example, when Q Ls nitro, it may he reduced to the corresponding amine
using hydrogen with a Pd/C catalyst.  Reaction Scheme 4 N3Y./...R5
Stiep_Lx_I.XStep 2 Cfle -----......."ZNH2er.''{....NH2 Ria  i RN 400401
wxStep 3 Ek].."/"' "N H2  wxStep 4 2NH2 



R4 a 402A. RAORio 402a. FRNH  Ria 405 [0089]Itefening to Reaction Scheme 4,
Step 1, to a solution of a compound of Pomade 400 in NW is added an excess
(such as about at lust 2 equivalents) of sodium cyanide and an excess (such
as at least 1 equivalent, for example, 1.35 equivalents) of nickel(11)
bromide. Addilicssal NW is added, and the solution is gently wamied to
about 200C and stirred for about 4 days. The product, a compound of Formula
401, is isolated and optionally pacified.  (00901To a -0C solution of a
compound of Formula 401 in an inert solvent such as diddoromothane is added
an excess (such as two or more equivalents) of a reducing agent, such as
DMAL-H (such as a 1 M solution of DEBAL-11) dropwise over -3.5 hoots,
maintaining an internal reaction temperature A 0C. The product, a mixture
of compounds of Formula 402A and 402B, is isolated end op
tionallYptuifie.d. 100911Retorting to Reaction Scheme 4, Step 3. to a
sotulion of a mixture of compounds of Formula 402A and 40213 in an inert
solvent such as Tan is added an excess (such as about 1.05 equivalents) of
a compotmd of formula lb-H wherein Ri is optionally substituted amino or
optionally substituted hetenicycloalkyi and an excess (such as about 1.5
equivalents) of a reducing agent such as Eacetoxyborohyddde porlionwise
over -40 min,. maintaining an internal reaction temperature below about
45C. The product, a compound of Formula 403, is isolated and optionally
maihed. [0092]Referring to Reaction Scheme 4, Stop 4, to a solution of a
compound of  Formula 403 in a solvent such as acetone is added about an
equivalent of a compomid of formula Ito-NCO dropwiso. The reaction is
stirred for about one hour and optionally, is warmed to reflux. The
product, a compowd of Formula 405 is isolated and optionally purified.
[00931A racoon mature is optionally placed on a chromatography column and
sated into (R)- and (S)- eruinliomers. 



[00941A cornpmmd of Fonnula I is optionally contacted with pharmaceutically
acceptable did to fon:Abe corresponding acid addition sat 100951A
pharmaceutically acceptable acid addition salt of Roma& I is optionally
contacted with a base to form thc corresponding free base otFormula L
[00961Certain embodiments of the invention include or employ the compounds
of Formula I having the following combinations and permutations of
substiluent 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 me teachings of the present disclosure. f0097]uncertain
embodiments, the invention relates to at least one chemical entity chosen
fmm compounds of Formula I  andpharmacoutically acceptable salts, ehelates,
non-covalent complexes, prodrugs, and mixtures thereof, wherein W, X Y, and
2 aro independentlyor-N, provided that no more than two of W, X, Y, and Z
are -Nm; is one, two, or throe; RI is optionally substituted amino or
opdonally substituted heterczycloalkyl; B.2 is optionally substituted aryl,
optionally subentuted aralkyl; optionally substituted eyeloalkyl,
optionally substituted heteroaxyl, optionally substituted heteroaralkyl or
optionally substituted beterecycloalkyl, Rs is hydrogen, halo, cyan;
optionally substituted alkyl, optionally substituted heterocroloalkyl, or
optionally prostituted heteroaryl when W isand R3 iS absent when W is -11
Rs is hydrogen, halo, cyano, optionally subsethited alkyl, optionally
substituted heterocycloalkyl, or optionally substituted heteroaryi when Y
is -Cm, and R4 is absent when 1r isand Rats hydrogen, halo, cyan,
optionally substituted alkyl, optionally substituted heterocycloalkyl, or
optionally substituted heteroaryl when X isnod R, is absent when X is -hi-,
RD is hydrogen, halo, promo, hydroxyl, optionally substituted alkyl,
optionally substituted heterocycloalkyl, or optionally substituted
heteroaryl when Z is - Co, and Ris is absent when Z isand; 



Rs andR, are independently hydrogen, aminocarboayl, alkoxyearbonyl,
optionally substituted alkyl or optionally substituted alkoxy, or Rs and
Pa. taken together with the cation to which they aro attached, fern' an
optionally substituted 3- to  7-membered ring which optionally incorporates
one or two additional heteroatoms, selected from hi, 0 aad S in the ring
00981In certain embodiments one of W, X. Vend Z is 000991In certain
embodiments, W. X, Y and Z are-C=. 1001001Its certain embodiments, Ri
-NR.sRp wherein Rs is lower alloul and Role optionally substituted alkyl,
optionally substituted heteroeycloalleg, optionally substituted acyl or
optionally substituted sulfonyl. 00101]In certain esabodimeats, Rs is
methyl or ethyL [001021hi certain embodiments, Rs is -(CO)ORI0 wherein Rio
is hydrogen or lower alkyl (such as methyl or ethyl). Tncerton embodiments,
Rio is hydrogen, methyl or ethyl (001031In certain embodiments. 110 Is
-(S62)-R1s whereinlig is lower allsYl or -Nliglits wherein RI, and k'2 are
independently hydrogen or lower alkyl (such as methyl or ethyl). [00104)In
certain embodiments, It is alkyl optionally substituted with optionally
substituted amino. 100105]in certain embodiments, Es is optionally
substituted hetcrooyeloalkyL (00106]tn certain embodiments, RI is selected
from optionslly substituted pipenaingt optionally substituted
1,l-dioxo-12'11,2,5]thiadiazolidin-2-y1; optionally substituted
3-oxotetrahydno-pyrrolo[1,2-e]oxazol-6-yl, optionally substituted
2-oxodmidazolidhul-y1; op tionally substituted molpho/inyt, optionally
substituted 1,l-dioxo-136-thiomorphoLin-4-yl; optiorully substituted
pynolidithl-y1; optionally substituted piperidine-hyl, optionally
substituted azepau$, optionally substituted I. 4-diezepanyt, optionally
substituted 3-oxotetrahyd10-11i-ogazolop,4-alpymein-3(5H)-one, optionally
sabstituted 5,6,7,131etrahydro[1,2,4Miazolo[4,3-a]pyrozinyl, and IN 1
optionally substituted 100107]hi certain embodiments, RI is substituted
piperazinyl; opt:lousily subs fituted PiPeridble-l-yl, optionally
suhstitated pyrrolidin-hyl, optionally substituted asepanyl or 



optionally subsdtuted 1. 4-diazepsnyl in certain embodiments, Rt is
optionally substituted pipet-az/171 In certain embodiments, Ai is
optionally substituted pipeiddinyL 1001061hi certain embodiments,R2 is
optionally subotituted and or optionally substituted bathroom/. In certain
embodiments, R2 is optionally substitated phenyl, optionally substituted
naphthYI, optionally substituted pyroolyl, optionally substituted thiazolA
optionally substituted isoorrazolA optionally substituted pyrszolyi,
optionally substituted oxazolyl, optionally substituted 1,3.4-oxadiazolyl,
optionally substioned pyridhiyh optionally substituted pyrazinyl,
optionally substituted pyhmidinyl and optionally substituted PridazinA
[001091In certain embodiments, R2 is chosen from pyridin-3-yl,pyridn4
l-oxide, phenyl, pyrimidin-5-yl, and isoicazol-3-A, wilorem each
PYridth-3-)1,PYridin-4-30h pyridind -oxide, phenyl, pyrinsidin-5-yl, and
ismazol-3-y1 is optionally substituted with lower alkyl lower alkoxy, halo
(such as flume or ehloro), cyan or acetyl. In certain embodiments, Rz is
PYlidir3-A, which is optionally substituted with lower alkyl; 11.2 is
pyridin-4,1 which is optionally substituted with lower alkyl; phenyl which
is optionally substiMed with halo; ' optiomdly substituted pp:int/lin-5A;
or optionally substituted isoxazol-3-A la certain embodiments, it is
pyridin-3-y1; 6-methylmmidin-3-A 6-0YM10-pYridin-3-y1;
6-achtylpyrldin-3-y1; 6-trifluoromethyl-pylidin-3-A pyridin-4-y1;
2-methyl-pyridin-4hyl; phenyl; 4 fluoropheny1; 4-chlorophenyl; or
5-methylisoxazol-3-y1 1001101In certain embodiments. n is ono_ In certain
embodiments, iris two. In certain embodiments, ri is three [00111]TO
certain embodimenle, Rs and R7 are indop endently hydrogen, aminocarbonYI,
Mimic-Mon% optionally substituted alkyl or optionally substituted alkoxy,
or Rs and R7 taken together with the carbon to which they re attached, form
an optionally substituted 3- to 7-membered ring which optionally
incorpointes one or Iwo additional heterostorns, selected from N, Ch and S
lathering. 1001121trt certain embodiments, 126 audit, are independently
hydrogen or methyl_ In certain embodiments, Rs and 117 are independently
hydrogen. In certain embodiments, its and R7 are independently hydrogen
methyl. In certain embodimen(s, n is one and Ro and R7 am independently
hydrogen methyl. In certain embodiments n is one and Rs is methyl and It/
is hydros. In certain embodiments M two and each Rs and R7 is hydrogen. in
certain embodiments, n is Mee and each its and it, is
hydrogenmethyl-ismazol-3-yl.  [00113)In certain embodi meals, Ra is
hydrogen, yaao. lower alkyl (such as methyl or ep)l) or halo (such as oldom
or Micro). In certain embodiments, Ba is hydrogen or fk1010- [00114]In Wain
embodiments Raja hydrogen, pyridinyh halo or optionally substituted lower
alkyl. In certain embodiments, R4 is hydrogen, PYthlitlYI, Mdilmumetledt or
fluoro. [00115]In certain embodiments, R5 is hydrogen, pyridinyl, halo or
optionally substituted lower alley. In certain embodiments R5 is hydrogen,
chloro, fluoro, methyl, or trifluorOMethA. [00116]In certain embodiments.
Ilia% hydrogen, lower allcyl (=oh as methyl or ethY1). hydroxyl. or ludo.
hydrogen, halogen, hydroxyl, or lower alkyl In cell= embodiments, RD is
hydrogen or Moro. [00117]In retain embodiments, R, R4, RS, and RI3 axe
hydrogen. In certain embodiments, one of Re. Re, R5, and RD is not
hydrogen. 



[001181In certain embodiments, one alb, 114, Rs. and An is halo, optionally
substituted lower alkyl, or cyano and the others are hydrogen. ht certain
embodiments one of Ra, Ras Rs. and RD is halo, methyl or cyano and the
others are hydrogen. In certain embodiments two of Rh R., R% =R13 archaic
or cyano and the others are hydrogen (00119)In certain embodiments, one
ofRI, 124, R5, and RI] is Ruoro and the others are hydrogen. In certain
embodiments, one ofR3, RA. Rs, and Rya Is Gyms> and the others are hydrogen
In certain embodiments, two ofRa. 14 Rs. and Am are aot hYdrogess In
certain embodimea two of113, Rh Rs. and RI3 are Ealo andthe others are
hydrogen. hi certain embodiments. two of RI, RA, R5, WEIRD are 'Moro and
the othera no hydrogen. [00120]ha certain embodiments, the chemical atiity
of =mauls I Le chosen from. a chemical entity of Formula lb  Formula lb
1001211whereinRs, Ra. Rat Ri. Rs. R7, Rik Rs, RD, and n are as deamibed for
compounds of Formula I.  100122]In certain embodiments, the chemical entity
of Fomaula I is chosen from a chemicel entity of Rene. lo  Pontine To
wherein 122. Rs, Rs, Re, Rs, Rs, RD, and n are as described for compounds
of Fonnula land wherein T1 is -CEIR14-, -NRIsCHRmu -CERuNRis-, or
-CHRuCtlEtia-; and (00123)each RI4 and Au IR indePendenilY selected from
hydrogen, optionally substituted alley], optionally substituted any!,
carboxy, optionally substituted lower alkonyearbonyt optionally substituted
aminocarboityl, optionally substituted allcoxy,, optionally substituted
cycloalkoxy, optionally substituted sulfonyl, optionally substituted amino,
optionally substitu ted oycloslIcyl, and optionally substituted
betorooyoloalkyl. 100124]in certain embodiments, Ti is -1113151:13R14-,
i.e., Rile a piperminyl ring substituted with RI4 and Ris. In certain
embodiments, Ti is -Catt14Cl3R14a  [001251In certain embodiments, 1114 and
11,5 are independently selected from hydrogen, methy], =boxy,
metboxycarbonyl, ethoxycarbonyl, proposcycarbonyl, isopropoxycatbonyl,
totsbutoxyembon1/1, ben2FlonY sathonY1,N,N-dimetitylcarbemoyl, acetyl,
PrOPIODYI, isobutywh Pmp nay, methoxy, eyoleharybnethyloxy, methylsulfonyl,
eLbyisulfonyL mpropyloulfonyl, isopropylsulfonyl, azeddin- I hIsulfonyl,
dimethylamino sulfonyl, neethammulfonamido,N-methylmellunesulfonamido,
etiumeaulfonatoido, Namettlyhothanesulfonamido,
Nmethoxycarbonyl-N-methylamino, N-ethoxyesabonyl-Nmetbylamino,
N-isopropoxycarbonyl-N-methybutsino, N-tort-butoxycarbonyTNmethylamino,
acetamido, Nenethylacetaruido,14methy4peopionamido, N- methyliso
butyramido, amino, methylamine, dimethylami no, Nenelliy1Tdimethy4amino
sulfonyltami no, and pip erictiis- 1-yl. 



[00136]In certain embodiments, RH is chosen from hydrogen, methyl, and
mothossymethyl.  1001211la certain ernhodirnenti, Rs is chosen from
optionally substituted awl, optionally substituted lower ancoxycarbonyl,
and optionally substituted sulfonyi. In curtain embodiments. R is is chosen
from lower ailioxycarhony1 lower alkylaulfonyi, and optionally anbafituted
aninosulfonyl [00128]In certain embodhnenls the chemical entity of Formula
I is a chemical entity of - Fa-maul&  Fonnula Id wherein Ti, Ba, Rh Rs, Rs,
R7. Ra, and n are as do:seabed for compounds of Foanala lo and wherein T2
IS -C- or oNia; and Ru, is selected Foal hydrogen, halo, eyauo, optionally
substituted mil, optionally substituted alkyl, and optionally substituted
alkoxy. 1001291In certain embodiments, T2 is [00130]In certain embodiments.
T2 is -Na. [00131/In certain embodiments.lisis selected from hythogen,
methyl, fluoro, cyan, inathoaF said acetyl. In certain embodiments, Rids
hydrogen or methyl. [001321In certain embodiments, W, X, Y and Z tua-C4.; n
is one, two, or three;      RI is -NRalio wherein Rais lower alkyl and Rs
is optionally substituted acyl or optionally substituted adfony]        R2
is ppidia-3-y4 which is optionally substituted with lower aryl; phenyl
Which is optionally substituted with halo (snob as fluoro); optionally
substituted pyrinuidin-5-34; or optionally substituted ISOXazo43uti; 17.3
is hydrogen or [biota; Rol is hydrogen, pyridinyl or fluorin is hydrogen or
fluorin As and R7 aro independently hydrogen or methyl; and 



Rio Is hydrogen or fitiOnt [001331In certain embodiments.  W, Y and Z n is
one, two, or throe;       At is -NRalls wherein Its is lower alkyl and las
is optionally substituted acyl or optionally substituted sulfonyt       122
is pyridin-311 which is optionally substituted with lower alkyh phenyl
which is optionally substituted with halo (such as duoro); optionally
substituted pyrinridin-5-y1; or optionally substituted isogonal-3-y]; is
hydrogen or Moro; R. is hydrogen, pyridinyl or fluorin ksis hydrogen or
(Moro; its and 127 are independently hydrogen or methyl; and R13 is
hydrogen or Seem wherein one of 123.R4, and Ro is not hydrogen [00134Jin
certain. embodihnents, W. X, Y and Z are-; 13 is one, two, or drool lb is
an optionally substituted 5- to 7-membered nitrogen containing heterocycle
which optionally includes an additional oxygen, nitrogen or suffix in the
helemuYclio ring lir is pyriclin-311 winch is optionally substituted with
lower alkyl; phenyl which is optionally substituted with halo (such as
(Mon); optionally substituted pyrimidia-5-y1; or optionally substituted
isogazol-3-yl. lir is hydrogen or (Moro; R4 is hydrogen, pyridrnyl or
fluorin Rs is hydrogen or Erato; 125 and Re are independently hydrogen or
methyl; and 



nI3 is hydrogen or fluoro. [001351In 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  beterocyclic ring; R2 is
pridiebe-y1 which is optionally stlbelkded With lower ant3dt Phenyl wiRth
is optiou34 substituted with halo (such as Rucwo); optionally substituted
pynaddiu-5-y1; or optionally substituted ismcazobe-yL Rs is hydrogen or
fluoro; RA is hydrogen. pylidiayi or than; les is hydrogen or (Wore; Rd and
Re ace independentlyhydrogen Or methyl; and RI: is hydrogen or !Junto.
wherein one of R, Ra and Rs is at hydrogen_ (0011361In certain embodiments,
the compound of Romas: me214144(2-113am-3-(36-methylte-
pyridyrnaminolcathoultradnotphanyibnothApiperezinecadcaylate;
N-(,P-fluoro-5-((3-pyridylandnc)catbonylan2inoJpheayI)me(hyl3uethory-N-
e,dhyIcerboxamltia:
N-f(3-fluoro-5-(R6-n441(3-pydtiy1))anhaoJcarbony4amiu4pheny4)methyl]methoxy
-N-      nvahykarboxamide;
N-[3-((((dbneth3iamino)stdfonyGmethylsmiuo)naethyD-5dluorophe43(3-
pyritiyla43a)aaiboxazrdde;
N-(3-((((dimethylantino)sultbnylbnethyloraino)mathy3-5-fluorophelaya(6-meth
yl(3- peeidyWamino]carboxamide; N-Cd-
WethylailfonyOmetkdananolma411-54batt0PbehYDE(6-metbY1(3-
pyridylDamino]eszboxamicle; 



methyl 4-({3-fluoro-5-[(3- pyridylamino)carbonylamiuolphouL)
methytipiperazinecaboxyleto; N-(3-
39-(ethylsulfonyl)piperatinylimethyl)-5-fluompheay1)(3-pyridylarnino)carhol
onnide; methyl 4-[(3-tluoro-5- ([(6-methy1(3-
pyadylDandeo)carbonylsodato)3134134141]piporazinecarboxylate;
N-(3-([9-(ethylsulfonyl)pipetrazinAmethyl)-5-11aoropltenylE6onethyl(3--
PYridylDantinotcarboxamide;
N13-(31-[(dimetbylarniaojaulkaytipiperazinylimet41)-5-11uorophenyi][(6-meth
yl(3- PYWatuirea]carboxamida Na3-0(44(climetbylamt4)salfony43piperaziotyl)
melhy0-5-fluoropheny1] (3-  pyridylamino)catoxamitle;
N43-([4-[(dimethylamino)sulfonyl]piperatnnnethY0-5-fluomPher341[(4-
Moropheny0amine]calhoxamide; methyl 4[(3-fluoro-5- ([(4-
fluomphenyl)nmino]carbolaylaminO)PhanYOmezhAPiPemahecathoxYlale:
N-(3-(f44thykulfonyl)piperrinylimeayll-5-fluoropheay1)[(4-
tuorophenyl)aminolcarboxamide; methyl 41-(f4-fluoro-3-[(3-
pyrklyInVaa)carbonylaininolphenyl)matlayl)piperanuecaThoXYlate;
N-[54(4-Rdinieihylmko)sifironylbipers7inyljmethyl)-2-thorophanY11(3-
pyriclylamS)carboxamide; N-(5-114
-(othylailfonyl)piperyiny1]me1hyt}-2-fluoropheny1)[(6-methy1(3-
pyridyl))aminolmlboxamida;
N-(5-([44LhYisulfonYDPiPenAmylimerhyl)-2-fluarophcaly1)(31Yridylemino)mrbox
amide;
N-[5-((4-[(dimdhylamino)3alfonyl]pipecazinylmethy1)-2-fluorophen711[(6-meih
yl(3-      pyridylDaminolcarboxamide; methyl 41(4-fluoro-3-([(6-methy1(3.
Prid71))aminolcarbonylamino}pheny3methylipiporazaecarboxylate; N-
(3-[(4-acetylpiperazinyl)rnethyl]-5-fluorophenyi)[(6-methyl(3-
PYridyl))amino] carboxamide; N-(5-11uoro-3-
([4(methyLsafonyl)piperazinylimethyl}pheny1)[(6-methyl(3.
Oddy0)aniinoicarboxamide; N-p-fluoro-34
(4-Kmathylethyl)sulfonylipipea.zinyljmethyl)phenyl][(6-methyl(3-
pylidA))amino)csiboxamide;
N-(5-fluom-3-{[4-(2-methoxyacetyljpiperazinyi]me31A)PhenYOL(6-methY1(3-
ppidyMaminAcarboxamide; 



N-(5-fluoro-3-([4-(Propyleulfonyl)piperaze]methyliphouy1)[(6-methyl(3-
pyridyl))aminolcaboxamide;
N131(4-[(113)-1-(dirselhy1amino)-3-cyana-2-azavinyl]piPerflAnYOneth70-5-
fluoropheayl][(6-med"4(3-pyridylpaminojearboxamide; N-
(5-fluoro-31(5-methyl-1,1-dioxo(15-thiadiazoliclin-2-y1))methyilphonyl)(3-
PYridylamino)carboxamide;
N-{5-fluoro-3-[(5-methyl-1,1-dioxo(1,2.5-thiadiazolidiu-2yl))methyl]phenyly
(6-methyl(3-  pyridylDmnino]carboxamide; N-
(5-fhiono-3-[(5-methy31,I-dioxo(1,7,5-thiadia2olidin-2,1))nadiryl]phealyin(
4- fluoropheny0aminoloarboxamide; methyl 4-[(2-fluoro-5- ([(6-methyl(3-
pyridy1))aminoicarbonylamino lphenyOmethylipiperainecaboxyb te; N-(3-
114-(ethyleulfouyOpiperazinylimathyl)-4-fluoropheny8 [(6-meth)4(3 -
pylidylflamino] aarbo xamide:
N-13-(04(dinetkViamino)stilfonyl]PiPerayinyi)m8thy4)-4-11uorophenylK(6-yeth
yl(3- PYrid3iDamino]carboxeanide; methyl 4 -( (2-fluoro.5-[(3-
pyridylarnino)carbonylamino]phonyl)methy8pip erazinecarboxyht8;
Nv(3-H4-(ethylsullbny8piperazinyl1methyl)-4-fluomphen31)(3-pridylamino)mrbo
xamide; N-(3-( {4- [(climethylato
ino)sulfonyllPiPentrbyllmedlY0-4431080812e8Y11(3- pyridylamino)cexboxamidq
methyl
4-01(3-pyrklytamino)carbonylamtaolphenyllmelhyl)piperazinecabusylate; N-(3-
{[4-(ethylsulfonyDpiperaziny1kuethyl}pheny3(3 pyridylmino)carboxamide;
N-(3-1[4-(ethyLsulfonyl)piperazinyl]methyllpheny0[(6-methyl(3-
mrtidylDaminolcarboxamid3 methyl 41(3 - { [(6-methyl-3-
pp-idyl)amino]carbonylemino) p38834)rnethYlIPiPentnmar388Ylate;
N13-({4-gdimeihyl=ino)statonylipiPeAlmetnY013808313(3'
pyridy1amino)8aboxamide;
N13-({4-[(dimethy4amino)rvifonyibipenzinyl)methy1)phe8y8[(6-mdly1(3-
pridy0)aminolcarboxlmide; N-
(5-11uoro-3-[(3-methy82-oxoimidamEdiuyOnnethy1]phenfij(3-pyridy1amino)carbo
xamide; N- (3-fluoro-3-[(3 -melhyl-2-oxoimidazolidiny8melhyl]phenyl)
((8-met8Y1(3 - pyri dyl))aminolcarb 0x anii de; N-
(5-finoro-3-[(4-methy33-oxopiperaziny8mallyflpheny1)(3-pyridyiamino)carboxa
mid3
N-[3-fluoro-54ipeTidy1methyOphelly81(6-methyl(3-pyridyl)asulmo3carboxamide;
N-p-fluono-5-(88x2idylmethy8phany1l(3-ppidylarnino)8orboxamide; 



N-[3-({(33)-4-Rdimethylant?o)sultony11-3-(Merth
8xYmethYDPiPma831)8181h31)-5- 1188ropheny11(3-pyridylamino)carboxamicle;
N-(3- (R3S)-4-(othylsolfony8-3-(utethoiymethyOpip
emzthyl]methy1}-5-fluopapheny8(3-  pyridylamino)carboxamide;  methyl
(25)-4-((5-fluoro-3-[(3-pyridylamino)carbomytemino]pheny4jmethy4)4-
(methoxymethyppipermineemboxylete;
N-p-M3S)-4-[(dimethylemino)su1fony1]-3-(methoxymerhyl)piperaziayllemethyl)-
5- fluomphenylE(6-methyl(3-pysidy4))emino]emboxemicle; Nh3-
(U3S)-4-(ethylsuliony1)-3-(m
erhoxymethyDpiperezinyllmethyll-5-fluoropheny1)[(6-
methy4(3-pyridyl))emioolcarboxemide; heet.M4
(2S)4-1(5-ifeete-3-{[(6-methyl(3pyridyl))emino3carbonyleminolphaml)methy11-
2- (methoxymethiel)PhmethemethellYlelel N45-fluaro-3-(morphol
in-4-yhmethyl)phenyl][(6-meehyl(3myridylDeminoicarboxamidm
N15-11uoro-3-(mompholin-4-ylmelhyl)phenylOpyridylemMojcarboxamidm . N-
0-[(1,1-dicyco(1,4-Wiemperhydroime-y1))methyll-5-fluorophem1)1(6-methyl(3-
pylidYI)) em inolcarb ox am id e; N-
(3-[(1,1-dioxo(1.4-thiempeahydraimehyl))methylk5elluomphemy1)(3-
pyridylamino)carboxamide:
N-(5-flhoro-3-[(1-methylpiperazinyl)melhyliphenylli(6enethyl(3-
pyridyl))aminoicarboxemidee N-
(5-thicro-3-[(4-methylpiperazinyl)methyl]phenyl)(3myridylamino)earboxamide;
N- {3 ha3S)-34(dimethylmniuo)sulforyllmelhylaminojpyrrolidinyl)methyl]-5-
lleorophenyl)(3-yylidyhmino)carhomenirler,
N-(3-(R3S)-31(elhylsulfony1)methyleminolpyrolictiml)
methyl)-5-fluoropheily1K3-      pridylanuMolcattoxamide;
N-[(38)-1-(f3-fluoro-543-pyridylamimeMarbonylamino]phenyllmethyl)pyrrolidia
-3- y1)methoxy-N-methylcultoxamide; N- (3-W3S)-3-
adimethyleminoyemlfonyl)methyleminolpymoliday/)methy1)-5- 



fluemPhollY1)R6mmthYl(3-PYlidY0)aminearboxamidel
N-[3-(((3S)-3-h(ethyIsulfonyDmethymmieojpymeMIhmIymethyD-S-fluorophe.nY41((
- melhYl(3-pyridy1))aminojcaetI examide; N- ((3S)-1((3-fluoych5
-{[(6-methyl(3 pyridy1))eminolearbouy/aminobheny4)meltmlIpyrrolidim3 -y1)
melhoxy-Nmethylearboxemidm
N-(5-11uoro-3-([4-(nmthylsulfonyl)pipericlyllmethYll phenYIX(6-melhyl(3-
PYridY/))IM inoicarboxemicle;  N-(5-fluor43- ([4
4nnetraylsalfonyl)pipericlylimerhyl)pheay1)(3-pyridylem:mcdcarboxemik N43-
([4-(erhylsulfony9pipereziaylbnetcyll-5-flararepholy1)(pyrimidin-5-
yleminc4carboxamide;
N-p-a44(dimerhyleminorsulfonyllpiperazinyl)mellor0-5-fluorophenyllipyrimicl
in-5- ylaminc0carboxemido; methy114(341uoro-5-(K6-methyl(3-
ppictyl))andnoicerbony1amiuo)phenylfinelhApiparidine-4-carboxylate; methyl
14 (3-fluom-54(3-pyridylamino)carbonylaminolphenyl)methrybpipeardine-4-
carboxylate; ethyl 9-R3415- ([(5-meileylisarazol-3-
y0amino]earborylamitio)pheny0methylkiperazinecerboxylete;
N-p-a4-[(dimellaylamino)sulfonylipiperazinyljmethy0-5-fluorophenyl][(5-meth
ylieorrazol3-y0amino]carboxamide; N43-([4-(ethylsulfonyl)piperazinyllmethy0
-541voropherlYlVd-metbylicoxazob3-       yoaminoicerboxamide;
((54((3R)-3-1[(dimeThYlerobro)raifonyl]racthylaminc0piperidy0methyl]-3-
11uorophonyliamino)-N43-pythdyl)carboxamid
(154((3R)-34(erbyleulfoayl)methy4amirto]piperedYllmetby1)-3-fluoropbenyljam
inol-N-(3-       nricryDcarbox amid e:
N-P11)-1415-dbcom-3-1M-(3-P)eidY4)carbamo34)aminelPherred)meeby0(3-
PiPeridY1)1merboxy4q-mothylearboxamide; ( (54a3R)-3-
adimethodamino)sulfonylimethylamino)piperierrethylp-
fluoropherryl)emino)-N-(64nethyl(3-pyridylpearboxamide; ([54
(OR)-3-[(ethyrsulfonyl)methylamineiperidyllmethyl)-3-fluorophearyllemino)
-N46- erhyl(3-pyridyl))earboxamide; N-((SR)41(5-fluoro-3-
([14(6-methy1(3-pyridyi))earbamoyllamiuo)phenyljmelhyl](3-
piperidyl))methoxy-N-methylcarboxancide; 



methyl 4-( (3-flooro-54(iscaezol-3-
Ylembee)crabebYlemM01Phel4d)methed)Pipcnezincearboxylare; N43-
([4-(othylsulforApiperazinylineethyl)-5-fluoropheuelKiecorazol-3- -
ylamino)carboxemide;
N43-(01-Rdimethylaminojauldonylipiperezinylrmetby1)4-tluoropherayli(isortez
o43. ylandno)carboxami de;
N-54luoro-34(44methygmethylsulfonyl)aminolpiperidyljmethyl)phenyl][(6-
metliy1(3-ppidy1Bamino]carboxamide;
N-[34{4-((ethylsulfonyl)matliylambolpiperidy1)methy14541noraphen3111(6-meth
Y1(3 -      PY1141))amino]cuboxemirle;
N-13-1(4-{[(dimethylaraino)stilfonylimethylambobipaidyl)methy1]-5-0aoraPhen
yin(6- methyl(3-ppidy4))am 'no] carboxamide;
N-11-[(3-fluoro-5-{[(6-methy1(3-pyriclyWunino]carbonytemino}phenyfimethylX4
- pipeddy1))methoxy-N-methy4carboxemide; N-{14(341uoro-5
-1[(64nethyl(3-p)ridyrnamkoicerbonylem Ivo lphanyl)melhyli(4- piperidyl)
}-N-methy1o=lamide; raethyi 44(3-fluora -5- [[(2-meth)1pyrim
ypaniinoicarboaylamicio lphcnyOrnelhyl]pip oraziaccarboxylate;
N-[541uoro-34 (44methyl(methAsul fonyl)ain Lae iperidyl) me11:44)P1Italyl]
(3- PYridylmino)carboxamide; N-[3-4(44(44131
sulfonyi)mallwIaminnipipelidyllmetlay1)-541uoropherylp-
pyridykunim)carbo/camide;
N-{3-1(4-gdimeltvlamiao)sulfonylimethylamkolpiperidyl)metlay11-5-fluomphany
l)(3- pyridylamino)cathoxemide;
N-[1-(1341uoro-54(3-P3,414ylamino)carbony1amino] phenyl)
metIVIX4-piperidy1)1melho]ry-N-      methylcarboxanaide;
N-[1-((3-fiuoro-5-[(3-pyxidy1amisio)oarbonylamino]phenyI1methy1)(4-piperidy
1)J-N- m4IhyIar4tamide; N-[5-11uoro-34 (44methyl(methylnIfonyl)o.mino]pip
cridy1)methyl)phenyl][(4- fluoroplaenyl)amino]carboxamide;
N-[3-((44gethylsulfonyl)m4U1Y1aminc4PiPeadY0
radhY0-5-fluomPiwnSIPIluomphenyl)e.min0]ceit ox and N- {3 -[(4-
ffidimethylemino)sulfonyllmethylarnino)pipe.ridyljme[hyl]-541noropheny1)[(4
- fluarophenyl)amino]carboxnnlide; 



N- (1-1041uoro-5-1[(441uoropheaypamino]"rhonylm)ino)phenyl)methylk4-
piperidy1)} melhoxy-N-methylearboxamide; N- (1-K3-1144ra-5-
([(441noraphenyl)amino]calbonylaraino)phenyl)medly1R4-pip
eaidy1)}-Nmetliy1aceIam ido; (tert-butoxy)-N-{1-[(341uoro-5-11(6-methyl(3-
pyridylDarnino]carbany1amino)phenyl)methylK4-pip:400)-N4nethylcarboxamide.
(Ierl-butorY)-N41-({3-fluoro-5-[(3-pwidylamino)catbonylemiaolPhenYnrlet41)(
4-      PiPeri4201-N4nethylcarboxamide;
(ted-butoxy)-N-(14(3-fluoro-5-{[(44baorophenyl)aminoloarbonylamhva}phenyl)m
ethylK4- 13iPeddy0)-N-methylcarboxam144: N-(5-fitoro-3-
((44(methylermiuo)pipelidyllmethyl)pheny12(6-mAY1(4-
pyridylolcarboxamid4;
N-(5-fraoro-3-{[44methylerthno)piperidyljmethy1lpheny)23-pythlylamino)carbo
xamide; methyl 44(14 -fluorn-34(1,3-oxazo42-
Ylamino)cesbonylnokhenyOmeth74)ppemzinecarboxylate; methyl 4-[(4-thioro-3-
([(5-methylisoicazol-3-
21)amino]carbonylemino)phenyl)metfiyllpipereAn.ecalboxylate;
merhy14-[(4-fluom-3-{[(2-methy4pyrimidin-5-
Damino]earbonylaminoiplaenyOmethylipiperazinerarboxylale; molhyl
41(441uoro-3-{((1-methylpyrazO1-3-
yl)aminolcarbonylamino)phenyl)mabylipiperazinecmtoxylMe; 1[(3-Huoro-5-
([(6-methyl(3-224420)snithoicarbonyl.amto)phanyOmethyl]piperidine-4-
cathwrylic acid;
1-({3-Thioro-54(3-PYridylamino)mbonylamino]phenynmeth21)2ipeaidine A A
uboxylic acid;
N42-fluoro-5-(morphoLin-4-y4nethyl)pherryl][(6-methyl(3-pyridylDeminole.sxb
oxennde; methyl 4-({4414=-3-Kpyrimidia-5-
yinmino)carbonylemtho]phenyl)methyppiperazinecoxboxylate;
N4(3R)-14(441u0r0-3-IIN-(6-MethY1(31324421))4arbam43414min4Pthm22m423fil(3-
pipendyi))methoxy-N-melbylwsboxamide:
N-((3R).11(4-flamo-3-{(11-(6-methyl(3-pyridylDcarbamoyflzanhlo)phenypmollry
/K3- pipericly1))ethoxy-N-meaylcarboxamide; N- (QR)14(4-fluoro-3-
UN46-mothyl(3-pyriely1))4arb amoyllau4no)phenyl)methy1R3-      piped
dl)}-N4nethyl(mothylethoxy)carboxamiclo;
N-R3R)-14(4-fiuom-3-P-(6-methy1(3-pyridy1))carbamoyliainiuolphenyl)methy2(3
-      pipuidy1))-N-rnethylaceemic14:
N-ff3R)-11(4-fluor4-3-{[N-(6-methyl(3-pyridyl))carbamoyllamino)phenyl)methy
l](3- piperidy0)-N4nethylploPmainidc; N-f (3R)-1-[(4-flu oro-3-
([N46-niethyi(3-2244121))=b onoynamino }phen21)methA (3- 



piperidyl)) -2-methyl-N-methylpropanamide; methyl 4-((4-fluoro-3-
(((5-melhyl(1,3,4-2
yl))endno]carbonylamino)plisny3mdhyllpiperaziuocarboxy/ate; methyl
44(441uoro-34[(4-methyl(1,3-ox2zo32- y1Damino]cozbonylamino
phenyOmeliApiperninecaboxylatc methyl 4-((4cblom-34[(6-methyl(3-
pyridy))aminoicarbonylemino)plwayl)methy1lpiperalinemrboxylate; ethyl
4-[(44Iuor43- ([(64aethyl(3- pyrid)i))amin'
olearbonylamino)pheay1)methyl]pipe=inecarborylate;
methylethyl44(441uoto-341(6-me4w1(3-
pyridyiDasinolc.arbonyianilnolP3=Y0m3t3APiPerazinmathoxYWa
N454(4-acetylpiperaziny)methyl]-241uorophenylll(6-mothyl(3-
pylidfi))erairnicalb ox am ide;
N-(241uoro-54(4-propenoylpiperazioyDmethyllpheny1W64nHethyl(3-
pylidylBmiino]carboxamid4 N-(24140r0-5-{[42-methYlProPanoYDPIP
=.2i]aYilmeftwl) PhenYD[04aethyl(3-      PYridY0)=3Th.o]carboxamid a;
N-[5-(R3R)-31(3:4-buloxy)-N-methylcarbony1emino]pwrolidiny1)methy4)-2-
fluorophenya(6-methyl(3-pyridy1Daminolasiboxemido; N-(5-
(R3R)-3-(mettrylamino)pyrrolidinylimethy142-fluomphouY1/0-metaY1(3-
pyridyl))amino]c.srboxaraide; N-(5- {[(3R)-3-(mef
3oxy-N-mahy1carbony/emino)pynolidinyl]methyli -2-fluaropheay1)[(6-
metlay1(3-pyridyl)aminoicarboxsmide; N-(5-
(R3]-3-(ellioxy-N-methyloaThonyla.mino)pyrrolidinyl]methyll
-2-fluoropholay1)[(6-       metb-A(3-pyridylDaminolcarboxamide;
N45-(((3R)-3-[N-mothyl(methylethoxy)4eabonylamino]prrolidinyl)methyl)-2-
fiuomPheffY11[(6-methyl(3-pylicly1))amino]carboxamide;
N-f(311)-14(4-fluom-34[(64nethyl(3-
PY4dYI))ozoinolcarbonylaniinolphenAmethyllpyrrolidiu-3-34)-N-m3441acetamide
; N-(5 {(4-(N$4in' lethylcaltamoyOpiperidyl]methyl] -3
41uompherty1)[(4methyl(3 -      p yudyl))minolcarb ox amid
N43-fluoro-5-{[4-(b3methy]carbanloyDpiperidyi]methyl)pheny4)((4me4134(3-
PY4d41))atnino]mrboxatnide;  N-{(35)-1-((4-fluoro-3-
([(6-melvi(3-pyrietyWaminolcarbonylaminolphenyl)naethy1)(3- pip eridy1))
(ter4butoV)-N-melhylcarboxonlidc N-
(24Noro-54(S-prepanoy1-25-dinabicyclo[2.2.1]hept-2-y)methyl3phenyl)[(6-meth
yl(3- pyridyi))amino]carboxamide4 



methyl 41(4 -melby1-3- ([(6-methyl(3-
PYlid34Daminoicazbonfieroinolphenyl)methylipiperazine4erboxylat0;
telt-butyl (24)-4
4(4-fluoro-34([(6-methylppyridyiDaminolcarbonylaroino)phenyemethyli2-(melho
xymethyppiperazineurboxylate; methyl
(25)-4-[(4-fluom-3-{((6-methykrpyridyl))amineallionylainino)phenyl)methy1J-
2- (In etboxymethyl)pipeminecarboxylate; ethyl (2S)A4(44144113-3-
(4-mathy/(3-ppidylDerninoicarbonylaminolphonyl)methy1]-2-
(methoxymethyl)piperazinecarboxyla metilylothyl (2S)-4[(4-fluoro-3-f
r(6-melIlYi(3- pNidyl))amino]cerbaaaylamiuo]phenyl)mdhylj-2-
(methnxymethyl)piporazineearboryIate; N-(5-
([(38)-4-ace4y1-34methoxyznethyl)piperazinylimethyl).2.fluorophe4YOK6-Meill
Y1(3- pyridyrnamino]c arb onnsidel N-(5-
(K3S)-31n4thoxymethyl)-4-propanoyIpipertrzinylimethyl)-2-fluoropheny1X(6-
methyl(3-pyridy1))=M]oarboxamide; [(3 8)-3 -(m e th oxymeth yl) - "2-med y
lp r apanoyDpipeoziny I]m e t hy I) -2- fluor oPhe:nyl)[(6-me
thyl(3-pyridy1))aniino] co rb oxamid e;
N-(5-{[(35)-3-(methoxY-N-methylcarboaylamino)pynolidinylimethyl)-2-fluoroph
enyl)[(6- methyl(3-pyridaamineatoxamide; N-(5- I[ (3
8)-3-(ethoxy-N-methylcarbon$ami.ao)pyrrolidinyllmethyl)-2-flu
oropheny1)[(6-       maElY1(3-P34i4Y1))annoiwzboxaruide;
N-(5-(f(3S1-34N444thrgnalwlethorY)4albonYlond401pyrrolidinylimethyl)-2-
Luorophenyl][(6-methyl(3-pridyl))aminolcarboxamide; N- 4)
4-[(4-flum4-3-([(6-methS(3-
PYlidy1))amitiolcalbonylaminolphanyOmethyllpyrrolidin-3-y1}-N-methylacelami
de: N-USS)-1-[(4-fluoro-3- ([(6-methyg3-
p34idyI))am.ino]carbony7amiuo)phenyI)metbyIlpyaolidin-3-y1)-N-
methy1propanamide; N-{(35)-1-[(4-fluoro-3-([(6-methyl(3-
pyridy1))aminoicarbonylaminobbenyOmethyl]pysolidia-3-Y11-2-methylamethylpmp
enamide; N-(2-fluoro-5- ([4-(methoxy-N-ra offv.luubonylamino)p
iperidyllmethyl)phenyll(6-methyl(3- p yri dy1Donko Jcab ox amIda: N-(5-
([4-(ethwry-N-methylearbony]amino)piperidylimeawl}-2-fluorapheny1)[(6-merhy
l(3:      pyxidylflamkoicarboxamide;
N-(2-11uoro-5-({0.[N-methygmdliy4ethoxy)carbonyiantioolpip
ecklyl)methyl)phtnyl][(6- methyl(3-pyridy4))entizoicarboocamide; N-
(1-[(441uoro-3-[[(6-mAy1(3-P)lid)4Demino]carbonylamino)phenyl)melhyll(4-
piperidy9) -N-methylacetamide; 



N-{1-[(4-flu oro-3- ([(6-methyl(3-p yridylDamino]carborylamino)
phenyl)methyl] (4- pipericly0)-N-methylpropanamide; N- {I- [(4-fluaro-3 -
([(G-methyl(3-pyridyl))aminalcarbouykmaino}phwyOmethyl] (4- PIP endYI))
-2-mathy1-N-methyipropansmide; N-{(3R)-1-1(4-fluoro-3-{[(6-methyl(3-
PYridyl))aminajcarbonylamino}phenyl)methylipyrrolift-3-y1)
methylpropanamide; N- {(3R)- l-[(4 -fluoro-3- [(6-methyl(3-
PYridY0)amino]carbonylaminajphonAJ'nethYllpyrtolidk-3-y1)
-2-methy1-Nmethylpropanamide; N- (5-R(3 S
,SR)-3,5-dimethylmorpho1in-4-Amedly1]-2-fluorop1aeny1)1(6-melly1(3-
pyridy0)aminolcath omimide: N-(5-[(0
8,45)-5-oxa-2-azabioyclo[22.1]hept-2-yOmeth341-2-flitoroplaczw1)[(6-melhyl(
3- PYlidYMBmino]carboxamide; N- g33)-1-[(4-fluoro-3-
(1(6-inethyi(3-pyricky1))eminearbonyiamin.o}pheny1)methy1p - pip eridy1))
meth oxy-N-methylcarboxemift N- ((3S)-1-[(4-fluoro-3-
([(6-methyl(3-pyridy4Dam ino] car bonylmathio)    pip ctidy1))
ethoxy-N-mdhylcarboxamid
N-{(35)-1-[(4-flooro-3-{[(6-metby1(3-pyfidyl)aminoicarbonylatntolpheayl)met
hyll - p iperidyI))-N-methyl(methyletho xy)carbo xamide; tell-butyl
4-[(4-fluoro-3-{[(6-methyl(3-
p3TidyD)aminolcathonylamino)phenyOmethylipiperasinccarhorylate; N-
08)-1-[(4 -fluoro-31[(6-methyl(3 tyridylDemino] earbonylem hap) p
henyOmeayl] (3-         PiP44434))-N-methylacelamide;
N12-fluoro-S-(piperazinylmethyl)phenyla64nethyl(3-pyridyl))amineatboxamide;
methyl (2R)-44(4-fle
oro-3-{[(6-merhyl(3-pyridyl))autiookerbonylataimbhenyl)rne4441-2-
(mettioxymethyDpipmeeduemaboxyle le;
N-(5-{g3R)-4haeetyl-3-(methoelymethyl)piperaztuyi]methyIM241uarophenyl)f(6-
mefl640- pyridyl))emiao]cerh oxamide; ethyl
(2R)-44(441uom-3-{((6-neethyl(3-pyriclyl))aroinajeahonylarnino)phenyOmethyl
i-2-       Mmthozymethylipiperazmecarboltylelee methYleMY1
(214)-4-[(44theoro-3- (r(6-methy43-
pyridy1))aminolcarbonyiaminollpheny6methyll-2-
(methoxymethyl)pipereeinecarboxylatm N-(5-
(R3Mh3-(methoxymettly0-4-(melhylsulfonyOpiperazinyljneethyl)-2-fluomphenyt)
[(6-      methyl(3-mylidyl))eminoicezboxamide;
N-(5q1(38)-3-(methylemino)piperidylimelhyll-2-11uoropheny01(6-methyl(3- 



pyridylDamino]cerboxenndm        N4(36)-14(4-fluoro-3-1[(6-mellhy/(3-
PY44Y1))emina]carbonylarainekhelaY1)6644110-PtPuttlY1M-N-methylpeopanamide;
N-6(36)-1-[(4-fluoro-3-
([(6-meMyl(3-pyridyl))enhho]eabonylamin4}phenyl)metbyl](3-
ptpmidyI))-2-rneMyhN-methylpropanaruidm
tert-buty144(4-fiwaro-34(6-methyl(3-pyriclylpaminolcarbonylemiuo)phemyl)met
hyl]-1.4-      diazeperhydroepiumerboxyletet
N43-([4-(AN-climethylearbanloyl)pisaidy1Jneethyl)-5-fluoropheery1)(3-
PYtitlylarainojearhoxamitim methyl 4 -({4-fluoro-3Apyrid
ylemino)carbonylembolyhenAmethyppiperazinecerboxylate;
N-(5-(N3R)-4-(elltylsaLfony6-3-Onethexemethyltiperazinyllmethy1l-2-fluotoph
enytil(6-      mcehYl(3ielaily1))eminoicarharernitle;
N45-fluero-3-1[44N-melthylcarbamoyOpiperidy0melhylkhete4)(3-
pyridylemihojcatoxamide; methy14-((4-fluero-3-[(isome41-3-
ylamino)carbonylaminolphenyllenethyppiperazinecarborylate;
N-(3-MIS)-7-cao41-oxa-3,6-diazabicyelo[4.3.014m-3-yOmelhyll-5-fluoroplienyl
)((6- methyl(3-pylidyl))emino]carbox2micle;
N-{5-[((13)-7-oxo-R-oxa-3,6-diazabicyclot4.3.0)acm-3-y1)inetkv1]-2-fluomphe
ny1)[(6- me.thyppyridylDamin.o]cuboXarnidei methyl
-[(5-ffitoro-3-{[(6-mathy173- pyridylDaminoparbonylanainolphanyl)dlayflpip
emzinecarboxylate; ethyl 44(517u0r0-3- (f(6-metby1(3-
pyridyManioolcarbonylamino)phenyOkhyljpiperazitlecaxboxylate; N-
(31(4-acetyipiperazinypethyl.]-5-fluorophenyln(6-methyl(3-pwidylpanainalcar
boxamide; N-{5-(1,4-diazapetilydrowiaylmahyl)-2-fluomphenyrn(6-methyl(3-
pyridyl) )emino)e.arbox amid methyl 444-fluom-3-
(L(6-methy173-pyridylDamino3carbonylamhlo)phenAmethyl]-1.4-
diamperhyeseepinecarboxybat% ethyl 41(4..fluoro-3-
(f(6-meilly1(3-PYridyiDaminealbanyleminokhopyl)metyll-1,4-
diazaperhydroepivecarboxylates methylethyl el-[(4-fbaoro-3-
f(6-methyl(3-pyridyl)aminoloarbonylaninolphenyOmethyl]-11,4- 



dime:* erhydroopinecarboxylat;
N-01(4-ezetyl(1,4-diazaperhydreepin30)methy11-2-fluorophenyll[(6-metbA7-
pyridylDamino]carboxamides
N-(54(1,4-dioxe-8-azaspirop.alec-8-y1)methy11-2-cluorophenylif(6-methY10-
pyridylDeminolearboxamide;
N-(2-fluoro-51(4-methoxypipericlyOmelhAphecylK(6-meith)4(3-
PYlidylDamino]carboxamide;
1115-(azuPethYdluePinYlmethYD-2-fluomphenylli(6-raethY1(3-PYlidylDaminoicar
boxernide;  N-12-fluom-5-K4-PiperidylpipeOdyl)methyllphCay1)1(6-medwg3-
pyttidy1))aminalcarboxemide;
N-(5-11.4-(cyclohexylmethory)piperidylimethyl)-24luoropheny1)[(6-methyl(3-
pyridyrnarainolcexboxernido:
N-(2-fluoro-5-([2-0-WdruotYmethyl)movhdin.ylimelltyl)phenylli(6-methy1(3-
pyridyl))arnino]carboxarnicle.; N-(2-fluom-5-
([2.(methoxymethyl)morpholin-4-yl]meth34)phenyl.)[(6-methyi(3-
pyridy1))emino]carboxamide; mealy-141(2,4-d ifluora-5- g(6-methyl(3-
pyridyiDaminoicarbon)iemino}plwnyemethylkiperazinecarboxylate;
N-(2-fluoro-5-[(4-propoxypipendyi)naellayl]phenyll[(6-methyl(3-
pyridAaminolearbox amide; N- (2-fluon-54(4-melbylpiperidy1)sethy1]pheny0
[(6-methy1(3-pyridy))aminokarboXamide;
N45-a44(dimedviamino)s8Ltany11(1,4-di22aperhydroVin)4Amethy0-2-fluoropheayl
][(6- mothyl(3-pyridyWatinolearboxamide: ProPYI 4-1(4 414
oro-3-11(64784hyl(3-pNidyl))aminoleatoonylami4o)pheayOmethy/I-1,4-
cliazapethydroepthwarboxylate;
N-p-faIR)-7-oxo-8-oxe-3,6-diambicyclo[4.3.0]non-3-y8mellyq-541uoroplienyM(6
-      mellr)1(3-cyndy1))aminoicarboxtunide:
N-(2-fluom-5-{[44nothykulfan34)(1,4-diazaperhydroepinylAmetE84)phenyl)((6-m
ethy1(3- pyridylDaminolcarboxamicle: N- (3
-KaR)-8-methy147,741ioxo-7-thia-3.6,81dazabieyelo[4.3.018,8-3-Amethyli-5-
fluoropheny1)[(6-methy10 -PYd8YWasinoicarboxamide;
N-(5114-(ethylsalfony8(14-diszaperhydroepinylAmothyl)-2-flumphea34)[(8-1848
830- pyridyWamino]carboxanide;
N-{54((lR)-84nethyl-7,74:lioxo-7-61a-3.6,8-friezabicy4144 .3.
O]non-3-y8methyt1-2- fboxopheny84(64nathyl(3-pyridy8)Juninoicarboxamide;
N42-fluo84-8-({41(methytethyDsulfonyija,4-diazaperhydroepinyOlmethy8phenyll
[(6- 4148M(31Vri4)4))aminoicathoxamide; N-
(3-KOS)-8-merhyi-7.7-dioxo47-thia-3,6.84riazabicyclo(4.301non-3-yOmety8-5-
HuorophenylM6-methyl(3-pyridylDaminolcarboxamide; 



N- 040
S)-8-methy1-7:7-dioxo-74hia-3,643-14iaiathicy818[4.3.0]non-3-yOrnelhyll-2-
8(8888Ph88Y81(6-88840-PY440)arniaolearboxamide;
N-(5-WIR)-7-oxo-84844-3,6-diazabiayclo[4.3.0]non-3-yDraelhyll-2-fluoroplien
yli [(6- methy1(3-pyridy1))aminojearboxenide; methyl
44(4-fluoro-3-([(6-methoxy(3.-
pyridyWamholcarbonylaminobhtm34)methylipipezazinecarboxylate;  methyl
4-[(2,4.54rifiuom-3- (t(6-methyl(3-
pyridy4))aminolcarbonylaminolphenAmethr111448844114844b0834 re;
N-[24looro-54{4
-ftnethyl(methylsulfonyl)amino]piperidyllmethyDphenyl][86-methyl(3-
pyridylDaminoicarbox amide;
N-134344-acety4piperazinyi)propy1]-5-fluomphanyln(6-methyl(3-
pyridy0)entio]cathoxamid a; methyl 443-(3-fluoro-5- ([(6-meth34(3-
Pridylpentleo]carbonylamino)phenyljpropylipiperazinecarbomlate;
(tert-thflolt7)-N-11-[(4-11uoro-3-([0-flaocopheny0amMotambonyMminojphenyume
thylK4- pipelidy0)-N-methy1earboxemidel  N-(2-Beee'm5-
(I4-(melhylemino)piperidyllmethY1IPhe:ey1X(4- fluorephenyl)amtm]carboxamide
methyl -[(3- t(e-eyane(3-pyridy1))aminoteerbonyl arrno)-5-
fluorophenyOmethyl]piperadnecarboxylete; ethyl
4-[(3-11(6-eyano(3-pyridy1))amino)embanylemino)-5-
fluorophenyl)methyllelpermineemboxyleter. methylethyl 4-[(3-
([(6-cyano(3-pyridylDaminolembonylotho) -5-
fhorophenyOmethyllpiperazinecatho KY! ate; N-
(34(4-aeetylpipemzheyllmethyl]-5-fluorop1mnA)R6-0Yeee(3-
pyridyipamitm]muleoxemide; , N-(3 (4
-[(dimethylamin.o)sulfoul]piperazthyllmethy1)-5-11uoropheml][(6-eyano(3-
pyri41))aminolemboxemich; [(6-eYme(3-pytidylpaminorN-(3-
([4-(ethyleulfonyl)piperaneyllmethyl)         fluomphenyl)cth+oxamide;
N12-fluoro-5-(0-[merhyl(methy4ulfonyl)amino]piperidyllmethyllphenyl][(4- 



fluorepheayl)amino]calboxamide;
N-[5{{4-[(ethylehlronyOmedaylemino]pipericly1)methyl)-2-fbiorophem1][(4-
fiuorophenyl)amino]mthozeroidm tart-buty1(35)-3-[[(4-fluorm3-([(6methyl(3-
pyridyl)terninoicachonylamitiolphenyl)methylimethylamino)pynolidlmemeboxyla
te; methyl (3S)-3- (C(4-ftuoro-3- ([(6-methyl(3-
pyridyl)amino]embonylaminalphenyl)metbyltmethylaminotpymMdthecarboxylate;
methyl (SR)-3-([(4-Lluoro-3- f[(6-mcthyl(3-
PYridYl))antinolcarbonylamino)phenyl)melhyl]methylaminolMeteliWnomyboxylat
methyl 4-[(2-methyl-3-{[(6-methyl(3-
p)fidylBataino]carbonylaminolphenyl)methylipiperazinecarboxylate; methyl
4-[(2-c.hlaro-5- a6methyl(3-
pytidylDaminoicexbonylamitio}phenyltmethyl]piperazinecethmrylate; 2- (4
-[(3-fluoro-5-{[(6-mmliy1(3-pyridy1))aminolcarbonylemino)phenyllmethyl]pipe
Na-climethyleottemicle;  ethyl
4-[(3-{[(6-acety1(3-pyidy1))amino]carbonylaufinol-5-
fluomphenyl)methOIRtpumzinecarboxylaie; N-
(343-(4-aceLylpiperazinyl)propy51-5-fluomphenyl}(3-pylidylamino)cazboxamide
; methyl 4-(3-53-fluoro-5-[(3-
PYridfisnA50)Gath00Ylarain0)PhenS1PMPY0piperazineczaboxylet; N-(3- (3
-H-frayleulfonyl)piperazinyl]propyl)
-5-fluorophouy1)(3-pyridyLamino)carboxemido; ethyl 4-D-(34150m-5-
([(6-methyl(3- pyddy1))
a2ino]carbony1amiuo)pheny0propy1lpipenzinecarbor34ate;
methy1ethy14-[3-(3-fluoro-5-1[(6-methy1(3-
pyridy0)amino]carbonylamino)pheny0propyl]piperazinecarboxylate; N-(3-
(3-(4-(ethyLTolfanyl)pipezewhylipropyl)-5-fluorophe:nyDr(6-methyl(3-
pyridy))3mitio]carboxenlik
N43-(3-(4-[(climethylamino)sulfonyllpiperazinyl)prop30-5-fluorophenyl][(6-m
ethyl(3- pyndyf)aminoJearboxemide; N-{3 -[3-0
-acetylpiperarbayl)propyll-0-Huoropheny0 [(6-melhoxy(3 -
P)ridylDaininolcalboxemide; methyl 4-13 -(3-fluoro-5-{g6-methoxY(3-
pyridy1))aninolcarbonyl ami no)*eupprop34)p ip orazin ecxboxyMe; N-(3- (3-
M-(ethyLs'ulfo nyl)piperazinyfipropyl) -5-fluompienyl)[(6-indhoxy(3
pyridyI))ami no]ox amid methyl 44(3-
([(6-acety1(3-pyndy0)mino]cathonylamino)-5- &wraphmy0 m ethy0pip era zi
necab oxylate; 



N-(0-1 g(35)02rolidin-3-34)mothylaminoimethyl} -2-fluoropheny1)[(6-methyl
(3- p yri dy0)ami no]car hormnid a: Lert-the (3R)-3 -{[(4-fluoro-3-
(((6-methyl(3-
pyridyWaniTholcarbonylemino)pheayOrneity0methylamino)pymAdinecaLboxylete;
M-(5-1[03R)pyrnalidin-3-y1)rnethylaminoknethyl)-2-fhwropherty1)[(6-metlay1(
3-      PYridyWamino]carboxamicle;
N-ethyl-N-U-R4-11var0-3-11(6-naethyl(3-0YridylThanino)carbonylamino}plienyO
merhYll(4- pipendy1))methoxycarboxamide:
ethowy-N-ethyl-N-{1-[(4-fluoro-34(6-methyl(3-
PYlid51))emino]carbonylaminc0plienyOmethy5(4-piperidy0)carboxamide;
N-[5-0(4-[ethyl(ethylsulfonyl)amino]piperkly5methy5-2-fluorophenyl][(6-moth
M(3-  maidylDaminolcarboxamida; N-5141-N-(1-1(4-fluon5-3-
([(6-methyl(3-pridy1))amixo]csatoden1511/phenyl)mothy1R4-
piperidy1)1acetaanide; methyl 1-10 -([(6-cyEum(3-pyridyl))aminolcarbony1
=MO+ fluorophenypmellaylkiperazinecarboxylele; ethyl 4-[(3-
[[(6-cyano(3-pyridyi))amino]carbonylamino1-4-
fluorophenyl)methyljpipera2inerarb05)15111 methyle.thyl
4-113-11(6-5yano(3-p3ridyl)amhio]carbonylamino1.4-
fluoropheny5methyl]piperazinecarboxylete;
N-(5-1(4-acelyIpiperazinyl)methyl]-2-fluoroplieuy111(6-oyano(3- predYME111
no]carbox amide; me.11?34 4-[(3-{[(6-methyl(3-pyridyrnaminoicarbonylamm'
o}-5- (tdlluoromeThyl)pheny5methylThiperazineatoxy1ale; methyl
4-1(2-methy.1-5-{a6lnahA3-
pyricly1Daniluoicarbonylaminolphenyl)methripiperazinecarboxylato; methyl
4-1(2,6-difluoro-3-{[(6-methyl(3-
pylidyl))amincdcarbonylamino1pb51134)methY11111111:1155155e1115511-1151
methyl 4[(4-chlono-2-fluom-5-11(6-taelhyl(3.
pyridylDamino]cabonylamino)phenyOmethyllpiperazinecarboxylate;
lert-buty144(1R)-1-(541uoro-3-11(6-metrg4(3-
pyridyMemino]parbonylarnino)phenyDelhydpiperasinecruboxylate;
methy14-1(1R11-(5-fluoro-3- (((6-methyl(3-
pyridyWaminajcadronylamino)pheny5551y1Jpiperazinecarboxylate; ethyl
44(1R)-1-(5-11.uoro-3-11(6-merhY1(1-
pyridyl))amito]carbonylamino)plienyl)ethyl]piperezinecarboxylale; 



' ethyl 4-1(3- ([16-acety1(3-pyridyl))aminolcarbonylemino)-4
anomphonyOmethyl]piperazinec arboxylate;
methylethy14[(3-li(6-acetyl(3-PYridyl))arninojcathonylamino) -4-
fluorophenyl)methyl)pipana zineautarylate;
[(6-acety1(3-pyridy0)eminol-N..(5-1(4-acetylpiperaziayl)mathyli-2-
fluorophonyl)earboutruide; methyl 4- ([(4-fluom-3-11(6-melhyl(3-
P)11dyeNilninoicaThonylamino)phenyl)metItylimethylemino)piperidinecarboxyla
te;  N-(5- ([(1-acety1(4-piporidy1))methy1amino]methy5 -2-flu
oropheny5R6-methy23- pyndyWangoolcarboxamide; N-(5-
(([1-(eEhylaulfony4)(4-piperidAmethylamiao)methyD-2auompheny1][(6-methyl(3-
pyridyrnaminoicarboxamide;
N-(5-[(f24(tert-batoxy)-N-methylcaThonyfaminolethy5methylamino)methyl]-2-
. fluaropheny1)[(6-naeft1(3-PYlid21))m3mThi carboxami de;
N-{5-[({2-((tcr1-butoxy)-N-methy4e2rbonylamino]ethy5muthylamino)methyil-2-
fluorophenylil(4-fluoropheny5amino]uuboxamide; methyl
4-[(2-chloro-3-([(6-methyl(3-
PYrictaaminojearbonyleminolPhenyljmothYlkiP502inc-581552245[5: methyl
4-[(3-1[(6-21535(3-PYlidyMamiuoJ53:bonylamiaa)-4-
52ifluoromethy5pheny2methyllpiperazinecarboxylate; tett-butyl 4
-[(15)-1-(5-fluoro-3-{[(6-metily1(3-      pyridy0)aminoltarbonylemino)
pheny5sthy1]piperazinecarboxy1ge; methyl 4-[(15)-1-(5-11uoro3.{[(6-methy23-
pylidyrnamino]carbonylan5uo)plieny5ethyllpiperSn5carboxylate5 ethyl
4-[(15)-1-(5-fhoro-3- (1(6-methyl(3-
pyridyWeininolcathonylamino)pheny5ethylipipereseinecarboxyla I 5; methyl
4-R3- ([(5-acely1(3-pyridy))aminolcarbonylamino)-4-       fhwrophenyOra
ethyl]piperazinecarboxyleto;
N-[2-fluoro-5-(mozpholin-4-yimeth)OplIenylif(4-flamvphony0amigoicaxboxamide
; N-12-Moro-5-((meth21[2r(methY1=ine4h3qami55)m5th2OPheuYU((6-metbYI(3-
pyridyQ)amiuearbox2mida;
N42-2205)-5-((na5thAf2-(me1hylmniuo)olhyljaminolmella35pheay1]((4- flu
oropheny5amino]carb oxamide; N-(2-1I(4-5I5oru-3-i[(4-
fl5oropheny5anioo]ceitony1amiuo}pfi2n)4)methyIjm5a5r5:Imiilo)ethyl)methoxy-
NineEhylcarboxamide; N-(2-1[51-fluon3-3- ([(4-
fluorophe:ny5amino]catbonylamino}pheay5methylJmethykmino)efhy1)-Nmelhylacet
anilde; methyl 4-[(2-Gyeno-5-{[(6-inelhyl(3 - 



pyriciyi))ani Eno] carbonylamino) ph enyOni ethylipiperazine=boxylete;
methyl 4 4(3.4-clilluora-5-([(6-methy53-
pyridyl))aujnojearbonylamino)plumyl)methyllpipera.zinscatioxylate;
N-(2-fluoro-5-Rmethy1{2-[methyl(mettrylsulforpyl)eroino]cthyllamino)methy5p
heny))[(4- fluoraphaly1)amino]carboxamide; N-
(51({2-Kethylsulfony5methyleminolethyl)rneltylamino)meth311-2-fiuorophealy1
11(4-       fluorophoul)em5251Cath3(arClick,
M5-fluoro-3-(morpholin-0-yLmeth35phenyl][(4-11uoropheay5anpino]crboxamide;
N-(2- g4-fluoro-3-{f(6-mefb,vI(3-
pyridyI))amhio]oarbonyLamino}pheny5meVay1jmethyIami5o)ethy5mefhoxy-N-
melhyIezLrbox.im1de; N-(2-1[(4-11uoro-3-0(6-methyl(3-
pyricly1))amino]cabonyleminajpheny3methylimethylemho)clhyl)-Nmethylacetenti
dg lert-buty14-[(15)-1-(3-([(6-methyl(3-
pridyWanino]verbonylarninolphony5dhyllpiperannocarboxylele; N-(3-((l
8)-1-piperazu' lyleihyl)phenyll[(5-methyl(3-pyridyl))amii' io1590xmnide;
medly1 4-[(18)-1-(3-([(6-methyl(3-
PYriclyrnaminoicarbonyiamino)phonyDedayibiperazinecarboxylate; ethyl
4-[(15)-1-(31[(6-methyl(3-
pyndyWaminalcarbonytamino)phenyl)ethylipipeiazinecerboxylate;
N-(3-((13)-114-(ethyisulfany5piperaziayljeLhyljpheny5K6-methyl(3-
pyridyl))aminoIcarboxamide; N-
(31(15)-1-(4-acetylpiperazinyflethy3pheayll[(6-oaethyl(3-pyzidy0)aminolceib
oltamide;
N-12-fluoro-5-[(methylpqmethyl(methylsulfonyl)aminoleihyl)amino)methyllphea
y1}[(6- met134(3-ppidylpamino]earboxamida; N-
(5-M2-[(ethylsulConyOmethylamino]ethAmethy1amiuo)methyi3-2-fluoropheny1)[(6
- methyl(3-pyridy5)emina]carbox3mide; methyl 4-1(l R)-1-(3- f L(6-m5th31(3-
pyridyl))amino]carbonylanithojphenyDethyllpipe(azinecarboxylate; ethyl
4f0R)-1-(3-[[(6-methyl(3-
pyridyl))amino]caltonylaminojpheny5ethyl]piperazineced,orylete; methyl
4-(5-([(6-methy1-3-pyridy0amino]carbonylamino)-1.2,3,4-
tefrahydronaphthyl)piperazinetarboxylate;  methyl
4-[(18)442-fluom-34[(6-methyl(3-
pyridAemineicarbohylarninobheny5ethyllpiperezinecafooxylefe; 



ethy14-[(15)-1-(2-fluona-f [(6-methyl(3-
pyridy1))aminolcarbonylamino)phanyDethylipiperazineceutoxylate; N-
(34(15)-1-(4 -acetylpipereziuyi)May1]-24Morapher44)[(64nethyl(3 p)4d31))
aminoicarboxamidc methyl (3R)-4-methyl-3-[(3([(6-methy45-
mairlyMeminajearbonyhmim)phehyDmeM341piperazheeemborylete: methyl
(35)-4-methy1-3-[(3-(56-methy4(3-
PY4434))amtheleseb04343M40/pbenyOmeihyi]piperminecatboxylate: methyl
4-[(2.4-difluom-3-([(64nethy53-
pyddypjaminoleezhonylamino)phenyOmethyl]pipeaminecarboxylate:
(tert-butoxy)-N[2(5-[[(6-methyl(3-pyridy5)amino]cmhonylamino)(2-1,2,3.4-
t44AY554444aMMYIDerhy1]cafooxasnide;
N12-(2-eminoethyl)(5-1,2,34-teerehydneisomimoly5][(6--methy55-
pyridyThaminolcarboxamide: methy14-1(2,5-difluoro-3- ([(644ethyl(3.-
P3M4yThaminolcaa-holryiemino)phenyl)methAPIPen4hamaMMYWO: metboxy-N42-(5-ff
(6-methyl(3-py440)eminoleathonylemino)(2-1,2,3,4-
tetrallydnisoquinolyWethyl]carhoxamide; methyl (rnethoxy-N-P-(5-
([(6-methyl(3-pyriclyWaminolcarbonybmino)(2-1,25,4.
letrehydrolsomnnol)Wothyl]earbohylamino)formate;
(tert-butory)-N-methy14412-(5-(K6methy534neidyiDaminolcarbony/amino)(24,24,
4-      tetrehydroisoquinotylpethyUcerhexamide;
f(6-meMy1(3-pyxid.yl))emiuo]-N-{2-[2-(methyMmin.o)eL],y1](54,2.34-
tetrahydmisoquinoiyI))earboxamid methyl 44243- ([(6-methyl-3-
Pleidypamino]carbonylamieo) pheny5oth34jpipemeinecerboxY1ete; ethyl 44243-
([(6-methyl-3 -      pyridyl)amino]cathonyienino )
phenypethytheiperazinecarboxylal4 N-(3-
244-(ethylsulfonY0pipmezemflethYlbherlY0[(6-methY43-      pyridyThamMe]
eatho x eatidm N-12-(5-([(6-methy1-3-pyridypemiaolcarbonylamino)-2-1,2.3A-
lehahydroisoquinolylyethyliacztamide; N42-(2-
({(dhe4hylarniuo)suLtonyljamino) ethy0(51.2,3,4-letrah)droisocuino1y1)][(6-
me[hyl(3.pyddyl))emina]carbox amid e; N-(2(2-[(dimelhylaminoyarbonylamino]
ethyl) (5-1,2,3,4-teemhydroisoquinoly1))[(6- inethy1(3-pyridy0)amino]
carboxamide; methyl 4 -P-(2-fhoro-3- (6-meth)l(3- 



pyridyl)aminoitarbonylaminolphenyl)propyi]piperazinacarboxyleta; . methyl
4-(4-(g6-methy1-3-pyriclyeaminolcarbonylamino)iudanyl)piperazivevarboxylatr
. tort-butyl 443-(2-fluoro-3-([(6-methyl(3-
pyridyi))aminoicarbonylemino)pheaY1)propylipipertainecalboxylate;
methoxy-N-melbyl-N-P-(5-([(6-methyl(3-pyridy1))Intino]caxhonylamin' o)
(2-12,3.4- tetrahydroisoquinalyl))ethyl]carboxonide; N-(2-
(21(ethylsu1fonAtnethylaraino] ethyl)
(5-1.2.3.4-tetrahydroisoqukoly1M(6-methyl(3- pyridyl)amino]carboxamide;
N-[2-(2-
(dimethy4amino)sulfony1lmethylamino)ethyl)(5-1,2,3,4-tetrehydroisaryinoly1)
][(6-      methYPTYridY0)aminajcarboxainide;
(dSethylemblo)-N-methyl-N12-(5-{[(6-melhyl(3-pyridyl))amthojcarbonylamiuol(
2-1A3,4- tetrahydroisoquinoly1))ethyllcarboxemide; thyi-N-[2-(5-
(((6-methyl(3-PYEMY1))aminoluthouyiamino)(2-1,2.3,4-
tan3hydroisoquinoly1))thiyliacetinide:
f(6-meIhyl(3-pYndyI))amino1-N-(2-(3-[(phenylmethoxy)cs.rbonyIemiuo]propyI)(
5-L2,3.4- tetnhydroIsoqIdBo1yi))cz.rboxamide; N-
(242-(diethylauthno)01411(5-1,2,3,4-tetrahythoisoquinoly1)}[(6-methyl(3-
pyridylBamino]carboxemide;
N-P-(3-([(dirnethyiamina)maollylominajpropyl)(5-1,2,3.4-tatrahydroisoTiinol
y1)J[(6- methyl(3-pylidy1))arnino]wrbonarnide; N-(2- (31(ethylsu
Ifonypaminolpropyl] (5 -1.2,3,4-telnhydroisoquimo134))[(6-methyl(3-
YridY1))aminoicath ox am idD; methyl 4-[(2-hydwxy-3-([(6-methY1(3-
pyridyl))amino]carbonylamino)phenyl)naelklipipelazinecaaboxylate; N-(3-
({9-(ethylsulknyl)piperninylimetliy1)-2-hydroxyphcay1)[(6-mothyl(3-
pyridyl))amino]carboxamicle;
N-0-(2-(4-(N,N-dimethylcarbanmyl)pipera7Anyllethyl)phonyl)[(6-niethyl(3-
ppidylDanainokarboxamide; 11-13 <2-
{4-[(dimethylamine)galfonyijpiperazinyl)ethyl)pbOn3q(6-InettA(3-
pyridyl))eminolcarboxernide; [(6-methyl(3-pyridylDamino)-N-(3- (244-
onethyisulfonApiperazinyl]ethyliphenyOcarboxamide; ethyl 4[(2-hydroxY-3-
(C(6-neth34(3-
pyridyMaminolcarbonylaminn)phenyl)rnelhyl]piperazinecarboxylate;
N-(2-hydroxy-3- ([4-(methylsolfonyl)pipenzloy1imethy1}phenyll(6-methyl(3- 



pyridyl))aminolcarboxaaniete;
N-{3-[2-(4-acetylpiperaziayl)ethyl]phanY1}[(6-znallY1(3-PYriclY1))nolc.arbo
ranlide=
N-P-fluoto-343-piperazin34roPYDPhenYOK6-methyl(3-pyridy1))amiaokarboxamide;
N-(34349 -(elhylsulfonyDpiperazin' yljpropyll-2-fluoroplienyl)f(6-methY1(3-
pyridyi))eminolcarboxanik N- (3-[3-(4-acetylpipenziayapropyl]-2-ff
uorophenylK(6-melliy1(3- pyridylDarnino]carboxamide; ethyl 4-[3-(2-fluom-3-
([(6-mothyl(3-
pyridy1))arnitearbonylamino)phenyl)propylipiperazinecarboxylate; metlay14
40- -hydroxy-6-naelhyl-3 - PYridyl)e minearbonylento)
pheaSeihyl]piperazinecarboxylate; methyl
4[(2-fluoto-3-[[(1-hydroxy-6-methylppyridylDatnino]carbonylamho)phenyl)mefi
vi3piperaziaecorboxylate; phenylinethyi
(23,6R)-4-[(2-fluoro-3-{((6-methyl(3-
pyricly1))aminearbonylamino)phenyOrnethyl-2,6-dimelhylpiperazinecarboxylate
;
N-13-K(35,5R)-4-acety1-3,5-dimethylpiporazinyOmethyu-muoroplieny1)[(6-methS
(3- pyridyMBIlliD.Olearboxamide; tert-butyl
4-[(2-fluoto-3-1[11-(6-methyl(3-
PYrIdY1))cabamoylpminolphenyl)methylipiperazinecarboxylate; ethyl
4-[(2-fluoro-3- 0-(6-methyl(3-
ppidyl))carbomoyljemino)pheaSethyl]piperazinccarboxylate:
U3-[(4-ecotylpiperazirotnally1]-2-fluorophenylholino)-N-(6-inethyl(3-
pyridyMcarboxamide;
{{3-({4-adimethylarnino)sulfonApipenzinYllmedaY0-2-fluarophenyijamhzo)-N-(6
- mee(3-PYridY1))carboxam kit;
I(344-(Na-dimelhylcarbamoy5pipenzinylimeth34)-2-fluorophenyllaminot-N-(6-me
thyl(3-       pyridylBoarboxamide;
(0444thyjsukonyibtpantyln34lmethyi)-2-fluompheny5aminol-N-(6-meth34(3-
pyricl)0)coatortunide;
[(2-fluoro-3-114-(methy1sulfonyl)pipe1zinyl]meth34)phenypaminol-N46-methyl(
3- 



pyridylDearboxamitie; methyl (25,65)-41(24uoro-3-
([(6-methyk3-pyridylpamino]carhonylcuitino)phenyOmetly1]-
25-climethylpiperazinecarboxylate;
N-13-N(35,5R)-3,5-disethylpiperatinyOmethyl]-2-iluoropbenyll [(6-meth34(3-
PYndY1))amino]carboxamicle; methyl 4-N2 11 na3 {[(5 meihyli  13-
y5amino]cabonylaminolphenyOmethyllpipertainecatoxylale; methyl
4-[(2-fluom-3-50-
fluoraphenyllaminolattbonylarniao)phenyl)menWIThiperazanecatboxylatel
tett-hntyl 444-
([(6-methy1-3-pyridyl)ominalearbony4aminalinclanyl)piperazineca1boxy1ate;
methyl 4-1(3- (F-(6-cyano(37pyricly0)caxbamoyl] amino) -2- fluomp
heoyOmethyl]piperazineemboxylale; methyl 4
-[(3-1[14-(6-acety1(3-pinidyl)earbamoyljamino) -2-
fluorophenyl)melhyllpiperazinerboxylat; methyl 4-
([2-fluom-3-({N-(6-(lrifluommethyl)(3-
pyridyl)]cathamoyltozoino)plamylluelltylipiperazinecarboxylate; methyl
4-((2-fluero-3-(57-(4-
PYridyl)carbamo)Damincaphenyllmethyl)PiPenuittetetylate;
g3-{[4-517e5dluYlallretlYIV/PerMY1]71001Y0
-2-115070PheaY9zmittel-N-(6-lne2hY1(3-      pyridyl))carbexamide;
[(6-methyl(3-pyridy1))amino]-5I-(1-piperaziaylinclan-4-Acerboxemide;
N-11-(4-555tYlPiPetazillY1Yuiden-4-3.4il(5-methyl(3-pyridyl)autinoictoxtrmi
cle; N-{1-(4-aliaditnethyletutamayl)piperazioyllinden-4-AW6-methyl(3-
PYritlyThaminoicuboxamide;
[(6-methyl(3-pyricly5)ainivoi-N-(114-(methyleulfoayl)piperazinyllthdan-4-y1
)carbottamidet tort-butyl
44(4-{[(6-methylt3-maidy5aminolcarbonylamino)iuden-2-
y5methylipiperazinecarboxylate; methyl
4-[(4-11(6-methyl-3-pyrid34)antitiolearbo5Yhtmintl I ladall-2-
Amet8A1Pipemzbaecaboxy4ate; ethyl 4-[(4-
a6-me8ry83-pyridy8amino]"rbonyLsminoyndau,- yOmethyUpiperazinecarboxyiate;
N-
(2451-acetylpiponizioyDmethyljind2a-451)56-meayPTYlidylDamino]carboxamide;
N-(2- ((4{NX-dimelh3dearbamoy1)piperazinyl1mothy1)inday-4-y8[(6-methyl(3-
Thaidy0)aminoloarboramide;
N-(2-10-(ethy1sulfony1)piperaziny8methylliudan-9-y1)[(6-methyi(3-
pyddyWamino]carboxamid8;
N42-(01(dimathylamino)salfory8piperazinyllmehylyndar84-y1M6-methyl(3-
pyridy0)antino]carboxamide; 



tert-butyl (5S,3R)-4-g2-fluoro-3-{[N-(6-methyl(3-
.PYSY1))Cn8=0Ylionthoipheny5nakhy8-3,5-dinoethylpiperazinecarboxylate;
methyl
(58.8R)-4-[(2-fluoro-3-M-(6-methy53-pyridyWcarbamoyljanaino)pheny5methy11-
3,5-dimeth34piperaannecarbory4ate;
(f3-K(65,2R)-4-acety1-2,6-climethylpipem2iny5methyik2-auomphenyl)-N-(6-
rnelnyi(3-pyridy8jcarboramide;
((58,3R)-4[(2-fluoro-3-(F-(6-mellay1(3-pyricly5)carbamoyilemino)phonyOmethy
l]-3,5- dimethylpipereziny1)-NX-dimethylcarboxamide;
[(3-{[(65.2R)-4-(ethylsatfony1)-2,6-dbnethylpipenziuynmethyl}-2-fluoropheny
l)aminoW(6-meth31(3-PYriclAcarbol5mid8; ([3(
f(68,2R)-44(dimethylamina)sulfouyi]-2.6-dimethylpiperazinyOmakyl)-2-
Euoropheny5 amino) -N(6-methyl(3-py5dy8)oarboxemide;
N-12-11uaro-3-(1,2,44ilazalo(3.4-clpipe1azia-7-ylmethyl)pheny5[(6-methyl(3
- PNI5Y/)aminoicarbox amide;
2-flurpro-3-{[(6-metlw1(3-pyridy0)amino)carbcmyraminal benzoic acid;
N-(2-fluoro-3-[(3-methyl(1,2,4-triazolo[3,4-cipipeozin-7-y1))methylkhenylll
(6-meffiy183- pytidy0)amianicarboxemide;
N-{3-[(3-8thyl(1,2.44Hazolo[3.4-cipiperazin-7-yihmethyll-2-fluomphawIll(6-m
ethyl(3- pyddylDaminolcarboxamide; N-(2-fluoro-3-
([4-(meth34sulfony1)pipemzinyl]methyllpheny8(4-pyridylamino)tathoxamide;
N-(3-
0-(ethylsolfonyl)piperaziaylimethyl)-2-fluomphenyl)(4-pyriclylarnino)carbox
ernid5
othy14-(2,fluoro-3-(3-(pyridin-3.yOureido)benzyl)pipotazin51-carboxylate;
1-(3-(ftacetylpipera55-1-Ameihy8-2-fluorophenyl)-3-(pylidin-3-yOuma;
methyl 442-fluona-3-(3-(pyridin-3-yOureidelbenzy0piperazine-1-earhoxylete;
methyl
4-(2-fluoro-3-(3-(6-fluoropyritlin-3-31)ureidolhamY1)Pipermine-1-carboxylat
e; methyl
4-(2-11voro-3-(3-M-melhYlllythIM-3-yllureido)benzy0piperazhie-1-carboxylate
; (3112,59)4ert-buty4
4-(2-fluoro-3-(3-(pyricIM-3-yOureide)benzyl)-3,5-dimethylpipermine-1- Car
boxyIate;
1-(3-(((29,69)-4-acetyl-2,6-dimethylpiperman-1-Amothy192-fluoropheny0-34yri
dio-3-       Y1)=0;
(313,59)-4-(2-flume-3-(34yrirlie-3-yOuniclo)benzy0-N,Nletramethylpiporazine
-1-       earboxamide;
(2S.6a)-benzy14-(2-fluoeo-3-(3-(pyridrn-3-yl)meidojbenzyi)-2,6-dimethylpipe
raz;irae-l-      earboxylate;
1-(34(39,5R)-3,5-dimethylpiperazaa-l-Amethyl)-2-floompheny1)-3-(pyridin-3-y
eures; Fort-butyi
9-(2-fluore-3-(3-(pyriclia-3-yllareidolbenzyl)pipermine-1-carboxylele;
(312,59)-methy1
4-(2-fluoro-3-(3-(pytrdin-3-yl)ureido)benzy1)-95-dimethyIpiperazine-l-
carboxylate; methyl
4-(2-Dnom-3-(3-pyridiu-3-ylureido)henzyl)piperazine-1-emboxylate 



(23,6R)-melhyl
4-(2-fiuora-3-(3-(pyridin-3-yl)moidMhermy4)-2,6-dimethylpiperazioe4- -.
earboxylaler
9-(2-fluom-3-(3-(pyridin-3-y1)ureido)benzyl)-14.19-dimethylpipmazine-1-carb
oxaroider
4-(2-fluore-3-(3-(pyddiu-3-yOureidelbrazyl)-N,N-dimethylpiperezine-1-sulfon
amich5
1-(3-94-(ethylsulfonyl)pipmazin4-34)melhy0-2-fluorophenyl)-3-(pyridin-3-yOu
rea;
1-(24noro-3-94-(rnethy1sulfmayOpiperazia-1-yOnaethyl)phenyl)-34yrid3-yljure
a;
1-(3-((4-(ezetidiu-1-ylsalfonyl)piperazin1-3/1)methyl)-2-fluoropheny0-3-(py
3die-3-yhmea;
1-(3-((52-11,68)-9-(ethylaulfonyi)-2,6-dimethylpiperazin-1-yOmelhyl)-2-Buor
ophonyl)-3- (pyridle-3-34)threa; (SR.sulfonamide methyl
4-(2-fluoro-3-(3-0smazo1-3-4)ureiclo)benzyllpiperazioe-1-etutoxylate; ethyl
4-(4-fluoro-3-(3-(pyriclin-3-Aureiclo)her2ylapipmazine-1-carboxylare;
methyl 4-(2 11 ro 3-(3 Q yridirt 3 y0 'de)benzyl)piperazine-lmarboxylete;
methyl
4-(2,6-difluoro-3-(3-(pyridie-3-yOureide)beezyDpipmaziaa-1-carbmcylate;
methyl 4-0.4-difluore-5-(3-(pyridin-3-yllareiclo)benzyl)pip
emzine-l-carboxyla re;
(8)-ethyl4-(1-(2-firom-3-(3-(pyriclin-3-yOureido)pheny1)910/0piperazine-1-c
reboxylate;   (S)-methyl 4
-(1-(2-fludo-343-(6-pylidim-3-y)uraido)pheay0elliy0piperazina-1-oarboxyla
mthyI
4-(2.5-dilluoro-3-(3-(pyddin-3-)4)urtado)banzy0pipercaine4carboxylalz;
methyl
4-(3-(2-fluoro-3-(3-(pyridin-3-yl)uraido)phenyl)propy0piperazino-1-carbaxyl
ate;
ethy14-(3-(2-fludo-3-(3-(pyddin-3-54)areido)phenyl)propyl)piperadine-1-oart
hoxylde; methyl 443-(3-flu
oio-5-(3-Qyddin-3-yurcido)phiy])propypipenc-I-cathoxj1aLe Elhanasulfonic
add 13-fludo-513-(6-methyl-pyridin-3-y1)-ureidd-banzy1)-Indhyl-amida;
Stbanasulfonic acid
(3-fluoro-543-(p3ddin-3-y0asseidd-benzy1)-methyi-emide.;
1-(3-(4-Acety1apipanain4-Anethy0-5-filudophannyil-3-(pyridin-3-yDairen;
1-{3-Fluona-5-(44ndliadesulfortyl-piperazin-1-ylmakall-PhanYIN-Cpsaidia-3-y
1Furea; I-
(3-11uann0-(4-(2-methory-acetyl)tipenran-kyknethyThpher611-3-(Pridin-3-YOar
na; I- (3..Fluoro-5444ropene-2-sul1onyi)-piperazin-I-Sethy0-phany4)
3-03Yddin4-YD-nran;
1-(3-11aoro-5-(4-(propene-1-sulfony0-pipenzin-1-ylmethyllitanyll-3.-(pyridi
a-3-39-urea: 1-[3-(443thanesulfany1-pip arazin4 -yloaethyl)-5
-Ounrotheny0-3-(2-nldhyl-pylinddin-SIY1)- ad;
4-(3-1Iludo...543-(2-rnethyi-Pninfidin-5104.1reidol-bedzy0
-piperarin.e-1-sulfonic add       dirnethylamik
4-13-10noro-5-(3-(pylinddia-5-y0-ureidd-benzylbpiptradne-1-cathoxylic add
methyl adaa
(S)-NI(1-(3-fLucao-5-(3-(6-medaylpyddin-3-yI)un:ido)benzy0pipeddin-3-yl)-N-
med'na(N',Il'-      dimaLhyiamiuo)solfonaniida;
(8)-N-(1-(3-ftuora-.543-pyriding-ylurcido)bcnyaigeridin-3,1)-N-mathy-0.4',P
-      dirnelhy1amino)sulfonandde;'
(E)-IIIGYann-4-(3-Thiara-d-(3-PYridin.-3-Yin/nidn)bennY1)-N,N-dimethylpiper
adne-1-      cadoorimidamik
(8)-1-(3-(1-(4-acdylpiparazin-I-AeLhAphenya-3-(6-dethylpyddin-3-)4)urea.
100131In certain embodimeats,the compoind of Formula lie chosen from methyl
41(0-findo-6-f[(6-nadlly1(3-
pyridyl))aminojaasbonylamino)phenyOmethyl]pipenizindarboxylde; N-(3-
([4-(e0aylsalfonyOpiperazi/ndimethy0.-5-11uoropheny0E(6IndllY163- 



pyridyl))andno]cautoxend
N-L5-(0-Rdiandhyldnino)sulforty1ipiperaznyl}mathyn-2-finamandlY0K6-methyl(3
- nnidyD)amino]carboxamide; methy144(4-11uorn-3-11(6-motbyl(3-
pyrid)lBaminoloarbonylaminolphenyl)methylipiperadnecathoxylate;  methyl
4-[(3-(K6-methyl-3-
Thaidyl)aminolcarbony1amino)phenyljmethylipiperazinccarboxy1a1e; N-(3
-1(4-adimethylamino)sulfonyllpiperazinyl)methy6phenyl][(6-inethylp-
pyricly1Banino] cartoxamide; methyl
(23)-4-[(5-fluora-3-([(6-methyl(3-pridyrnamina]carbonykroino)phenyl)selliy1
]-2-      (metJaoxymethyppiperazincoarbwrylafo;
N-15-lluono-3-([41me&y1(methylsulfonyl)amina]piporidyllmethyDphenyl][(4-
fluoroplienyl)aminolcarboxemide; ethyl -[(4-f biaro-3-1[(6-mothyl(3-
p)ridylDamino]w/bonylamino}pheny6m14Y11piperazinera1061111-1= methyl
(26)-4-[(4-fluoro-3-11(6-methyi(3-pyridy0)eminolcarbonylamino)phenyl)methy1
]-2- (mothwrimetbyl)piperazinecarboxylate; methyl 4-K24166m-3
4[16-methyl(3-    pylid yiDeiminolcathouylamino)phenyOmelhyl1piperavia
/caboxylate;
[(6-cyaro(3-pyridy1))amftioW-(3-1[4-(ethylsulfouy1)pipereAny1161611u11-6-
fluoroptenyl)carboxamide; methyl 44(2.6-difluoro-3-11(6-mcthyl(3-
pyridyl))aminolcarbonylamino)pheaY1)m16,11P/PurazinmathoxY1116: methyl
4-[(16)-1-(5-11uoro-3-11(6-melhy1(3-
pyridyl))aminoicarbonylamino)phety))61hylipiperazineratboxylate; ethyl
4-[(1S)-1-(5-fluoro-3-([(6-muhyl(3-
.pyridyl))aminolcarbonylemino)phenyl)elhApipemzinecarboxylale; - methyl
4-[(3,4-4iffuoro-5-11(6-niethyl(3-
pyridy1))amino]carbonylaminajphenyl)methyllpiperazinecarboxylate; methyl 4
-[(13)-1-(3-4(6-methyl(3-
pyridylBamluoicarbonylaminolphenyl)ethylbipeaszinecarboxylalo; mehy1 4
-[(16)-1-(241uoro-3-1[(6-methyl(3-
pyridylDmlinoicarbonylamina)phonyl)elhyl]piperazinecarboxylate; ethyl
4-((I6)-1-(2-fluoro-3-11(6-methyl(3-
pylidy1))amino]carbonylantino)phenypelhylipiperazinecarboxylate; methyl
4-f(2,4-difluor6-3-11(6-me1104(3- 



iiyridyl))aminolcaltanylamino/phenyl/melvIThipenziliecarbO/CY18-16;
methyt4-[(2,5-difluoro-3-([0-metkyl(3-
P2eidYinamiaolcarbonylaminottphenybmettryliplperninecarboxylate; methyl
40-(2-fluoro-3-{[(6-methyl(3-
pyridylp1ninoicarbony1emino)phmY6ProPYUPlPeraeinebalboxYlalet ethyl
abp-(2-fluom-3- admethyl(3-
pyridylDaminoicarbonylaminolphonylipropylbiperazinetarhoxylate;
eth)4tl-b(2-fluore-3-{[N-(6-methy1(3-
pyridyipcarbamoyllamintaltplienylimethyl]piparatinecarboxylate; (p-(
(4-[(dhnothylanduo)adianyl]piperazinylimethy0-2-fluorophestylbunine) -N-(6-
metb34(3-pridyl))oadooicamide;
[(3-0-(N,N-climethylcarbamoylipiperazinybanethyl)-2-fluorophenyliamirmil-N-
(6-methyl(3-      pyridylUcarboxamide;
p-{[4(e2hyLaulfonyi)piperazinyt]methylj-2-fIoorapheny6amino]-N(6-methyl(3-
.pyridy1))carboxamidet methyl
(206.6R)-44(2-fillea0-3-ii(6-meth21(31Ueidel)JaminolmabianylaminotiphollYbm
etb-Y11- 2,6-dimethylpiPeraninecnrbenTlatet methyl 44(2-fluom-3-
a(5-mcthylisommo1-3-
yliaminadembonylaminc)phenyOmethylipiperninecarborylate:
methy144(24inoro-34[(4-
fluotophenyDaminearbonylamiuo)phenylbasthyllpiperminecatboxylalm methyl
4-1(31[N-(6-cytme(3-pyridy1))earhamoyliamino}-2-
fluorophenybmethyilpiperazinecarhotcylat% methyl
4-[(31[11-(6-acety1(3-pyridylDestimmoyliasnino}-2-
fluomphenyOmethyThaiperazintearboxylate; methyl
44[2-fluero-3-6[N46-(hilltuvromethYlX3- pyridyblearbamoyl)
amintUphenylimethylipiparazinecarboxylate; methyl 4-(f2-fluoro-3-Khl-61.
pyridylicachamoy0amino]phenylimathyOpiperazincesteryialm and
Itb(2-flectro-3-([4-(methylsolfonybpiperazinylimathyllpheayb(4-pyridylamibm
)carhoramidc. /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, increasiog 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 detemined in testing representative compounds of
the invention, that theft administration can also increase the contractile
force in cardiac muscle fiber. [001391The chemical entities, pluumaceatical
aunpositions and methods of the ' invention amused to treat heart disnse
lagrediug but not limited to: acute (or decompensateil) congestive, heart
failure, and chronic congestive heart failtne; particularly diseases
associated with systolic heart dysfimclion. Additional therapeutic
utilities include administration to stabilize minx function in patients
awaiting ahead transplant, and to assist a stopped or slowed heart in
nauzdag normal function following use of a bypass pimp. [00190)ATP
hydrolysis is employed by myosin in the EICCOIllefe to produce force.
Therefore, an increase in ATP hydrolysis would correspondlo an increase in
the force or velocity of muscle contraction. fa the nesenceief actin,
myosin ATEase activity is stimulated >100 fold Thus ATP hydrolysis not
orily measures myosin enzymatic activity but also its interaction with the
actin filament. A 'compound that modulates the cardiac sarcomere can be
identified by an illeleaSO or decrease in the rate of ATP hydrolysis by
myosin, in certain embodiments, exhibiting a 1.4 fold increase at
concentradons less than 10 Of (such as less than I pM). Assays for such
activity can employ myosin Eon a human source, although myosin final other
ruganinis is usually used. Hyannis that model the regulatory role of adcium
in myosin binding to the decorated thin filament are also used.
[001911Alternatively, a biochemically functional sarcomere preparation con
be used to doh:nine ta vUro ATPase activity, for example, as dennbed.inU.S.
Serial Number 09/539,164, filed March 29, 2000. The functional biochemical
behavior of &e saisornere, including calcium sensitivity of ATPase
hydmlysis. can be reconstituted by combining it purified individual
components (parlicularly including its regulatory components and myosin).
Another functional preparation is them vitro motility away. It can be
perfonned by adding test compound to a rayosin-boun slide and observing the
velocity of actin filaments sliding over the myosin covered glass surface
(Kin SI (1991) Methods Dimmed 196:399- (114 (001921The in vitro rate FAIT
hydrolysis correlales to myosin potentiating activity, which can be
determined by monitoring ne production of either ADP or phosphate, for
example as described in Serial No. 09/314,469, filed May 18, 1999. ADP
production can also be monitored by comiliug In ADP production to NADH
oxidation (using the enzymes pynivato lain ase and lactate dehydrogenase)
and monitoring the NADH level either by absorbance or fluorescence
(Greengard,P,Nonre 178 (Past 9534): 632-634(1956); Ma/   Phamtacol 1970
laup6(1):31-40). Phosphate production can be monitored using plaice
imeleoside phosphmylase to couple phosphate production th the cleavage of a
prairie analog, which results in either a clunge in absorbance (Pnic Nag
Acad Sc( US 1992 Ion 1;89(II):4884-7) or fluorescence (Btochem J1990 Mar 1;
266(2):611-4). While a single measurement son be employe4 generally
multiple measurements of the same sample at different dines will be taken
to detemoine the absolute late of the protein Reel ty; such measurements
have higher specificity particularly in the presence of test compounds that
have similar absorbance or fluorescence properties with those of dm
enzymatic readout 1001431Test compounds can he assayed in a highly parallel
fashion using =Neel] plates by placing the compounds either indliddually in
wells or testing Oa= in mixtures. Assay components including the tinge(
protean maples, coupling enagries and substrates, and ATP can then be added
to the wells and the absorbance or fluorescence of each well of the plate
can be measured with a plate reader. [00144]A method uses a 3 PA well plate
fonuat and a 25 pl. reaction volume_ A  pyrugate kinaserlactate
dehydrogenase coupled enzyme system (Huang TG and Hackney DD. (1994) 'Biel
Chem 269(23):16493-16501) is used I measure these of ATP hydrolysis in each
vvell 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 backgromi The essay in done in real time giving
the kinetics of ATP hydrolysis, which increases the signal to noise mho of
the oasaY. 1001461Modulation of cardiac muscle fiber ATPase and/or
contractile force can also be rumored using detergent penceabilized studiso
fibers (also referred to as skinned cardiac ams) mg0fiblils (stheefillar
muscle fragments), for example, as described hyflailcala at al (1995)1
Cardiovasc Pharnmool 25(5)094-SO1. Skioned cardiac fibers retain their
intrinsic sarremeric organization, bat do not retain all aspects ef regular
catch:a cycling, this model offers two advantages: first, the cellular
membrane is rota barrier th compound psnotation, 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
mesmeric proteins. ATPase measurements arena& usffig methods as described
shove. Tension measurements ate made by map one end ofthe muscle fiber to a
stationary post and the other end to a transducer that can measure force.
Mier stretching the fiber to remove slack, the force transducet. receds
increased tension as the fiber begins to contract This   measurement is
called the isometric tension, since the tither is not allowed to shorten.
Activation of the permeabitized muscle Aber is accomplished by &dug it in a
buffered calcium solution, followed by addition of test compound or
control. When tested in this manner, chemical cad des described herein
caused au increase in force at calcium concentrations associated with
physiologic contractile activity, but vay little augmentation of force in
relaxing buffer at low calcium concentrations or in the absence of calcium
(the 13GTA data point). [00146]Selectivity for the cardiac sarcomere and
cardiac woos% can be determined by substitutingnon-cardiac sareemere
components and myosin in one or more of the above-described assays and
comparing the results obtained egahat those obtained using the cardiac
equivalents. i(10147]A chemical entity's ability to increase observed
ATPase tale in an en vitro 



reconstituted sarcomere assay or myofibril could result from the increased
turnover rate of Si-myosin or, alternatively, increased sensitivity of a
decanted actin filament to Cis-activation. To distinguish between these two
possible modes of action, the effect of the chemical entity on ATPase
activity of S1 with =demented aclin filaments is initially measured If an
increase of acfivity 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 SI-leYesin is enhaaced in the presence of a decorated
actin (compared to pure Baia filaments). In this second assay activities of
cardiac-SI and skeletal-Si on cardiac and skeletal regulated actin
filaments (in all 4 permutations) are compared. [001481Initial evaluation
of is vivo activity can be determined in cellular mode's of myocyle
coaatctilily e.g., as described by Popping S. et al (0996) Am. I Physiol.
271: 1(357-11364) and Welsh& DM, et al ((l996)Am. I. Physio1 39E244132).
One advantage of the mywyte 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 honey the following profile: >120% increase in fractional
shortening over basal at 2 pie, or result in changes in diastolic length (<
5% change)) can then be assessed in whole organ models, such as such as the
Isoleled Heart (Langendorf) model of cartliat fmaction, as vivo using
echocareliagnphy or invasive hemodynamic measures, and in animal-based
heart failure models, such as the Rat Left   Coronary Artery
Oeclusionmodel. Intimately, activity for treating heart disease M
demonstrated in blinded, plecebo-oontrolled, human clinical trials.
[00149]The chemical maim described herein am administered at a
therapeutically  effeotivo dosage, e.g., a dosage sufficient to provide
tmatment 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 CLIO to 10.0 Ingarg of body weight, and in
certain embodiments, about 0.15 to 1.0 mg/kg of body weight. Thus, bog
administration to a 70 kg person, in certain embodbnents, the dosage range
would be about 3.5 to 7000 mg per day; in certain embodiments about 7.0 to
709.0 mg Per day. and 10 certain embodiment% 5115111" to 100.0 mg per day.
The amount of chemical entity admioislered will. of course, be dependent on
the subject and disease state being Imbed, the severity of the agleam, the
meaner and schedule &administration and the judgment of the prescribing
physician; for example, a likely dose range for oral administration would
he about 70 to 700 mg per day, whereas for intravenous administration a
Ugly dose rage vecrold be about 70 to 700 mg per day depending on compound
pharmnookineties. 1001501Administralion of the chemical entities described
herein can be via any of the  accepted modes of adminishation for agents
that carve similar utilities including, butnot limited to orally,
sublinguallY, ellbulganeullalT, intravenously, intranasally, topically,
trausdermally, inhapuitoneally, intramuscularly, inlimpuhnonarilly,
vaginally, rectally, or   traocularly. Oral and parenteral administration
me cdstomery in treeing 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, 59, tablets,
capsules, powders, liquids. suspensions, suppositories, aerosols or the
like. The chemical entities can also be administered in sustained or
controlled release dosage foams, including depot injections, osmotic pumps,
pills, tramdermel (including electrotransport) patches, and the like, for
welcomed and/or timed, pulsed adminishation at a predetermined rale. In
certain embodiments, the compositions are provided in unit dosage forms
suitable for single administration oh precise dose. 100152]The chemical
entities described herein can be administered either alone or more
typically in combination with a conventional pharmaceutical canier,
eacipient or the like (e.g., =mho', lactose, stuck magnesium aerate, sod/UM
saccharine, Wan% cello-10s;  sodium cresscannellose, glucose, gelatin,
sucrose, magnesium carbonate, and the like) If desired, the phannaconical
composition cen 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,
cYcludextlitne derivative, sorbitan monolaurate, tiethanolamine acetate,
triethanokunine oleale, and the like). Generally. depending ea 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
'ethnical ennty. Actual methods of preparing such dosage forms are known,
or will be apparent, to these skilledin this ark for example, see
Remington's FhrrnaceuticaJ Sciences. Mack Publishing Company, Easton,
Pennsylvania. 1001531In addition, the chemical entities described herein
samba co-administered with, and Om phannarou Coal compositions can include,
other medicinal agents, pharmaceutical agents, adjuvants, and the like.
Suitable additional active agents include, for example: therapies that
retard &progression lamest failure by down-regulatiug nemohormonal
stimulation of the heart and attempt to prevent cardiac remodeling (e.g..
ACE inhibitors or thblockere); therapies that intproye cardiac function by
stimulating cardiac contractility (e.g., positive inotrepic agents, such as
the p-adlenorgic agonist dobutamine or the phosphodiesterase inhibitor
milrinene); and therapies that reduce sardine preload (e.g., diunlica, such
as furesentide). Other suitable additional active agents include
vasodilators, dig:Wasiak anticoagulants, mineralocertiond antagonists,
angiotensia receptor bloekros, nitroglycerin, other inotropes, and any
other therapy used in the treatment of hart throne. 1001541In certain
embodiments, the compothlions will take the form of a pill or tablet and
thus the composition will contaff along with the active ingredient, a
diluent sues as lactose, sucrose, dicalcium phosphate, or the like; a
lubricant such as magnesium stereo of the Re; and a binder such as starch,
gum acacia, polyvinylpyrrolidthe, gelatin, cellulose, cellulose drovatives
or (he Elm In another solid dosage form, a powder, marume, solution or
suspension (off in larreenne carbonate, vegetable oils as friglYserideS)
snOSPSiiiiiied in a gelatin capsule. [001551Liquid pharmaceutically
administrable compositions can, for example, be 



prepared by dissolving, dispersing etc. at least one chemical entity and
optional pharmaceutical adjuvants in a canier (e.g., water, saline, aqueous
dextrose, glycerol, glycols, ethanol or the like) to form a solution or
suspension. Injectables oan be prepared in conventional forms, either as
liquid solutions or suspensions, as emulsions, or in solid forms   suirsble
for diesoldion or suspension in liquid prior to injection. The percentage
of chemical entities contained in such parenteral compositions is highly
dependent on the specific matte thereof, as well as the activity of the
chemical entities and the needs arse subject However, percentages of active
ingredient of 0.01% to 10% in solution are employable, and will be bights
if the composition is asolidwhithv,fflbesubsequeotlydilutsd to the above
percentages. In cedars embodiments, the composition will comprise 02-2% of
the active agent nt solution. [00156]Phanicumentical compositions of the
chemical entities described herein may also be administered to the
respiratory tract as on aerosol or solution for a nebulize'', or as a
microfme powder for insuffletion, alone or in combination with an inert
carrier such as lectors. In sucks case, the particles of the
abates:treatiesl composition have diameters of less than 50 microns, in
cedars embodiments, leas than 10 microns. 1091571Generally, to employ the
chemical entities described herein in a method of  screening for myosin
binding, myosin is bound to a support and a camporssi of the invention is
added to the assay. Alternatively, the chemical entities described herein
can be bound M the support and the myosin added Classes of compounds among
with novel binding agents may be sought include specific antibodies,
non-natural binding agents identified in screens of chemical
librslies,PePlide analogs, etc. Of particular interact are screening assays
for candidate agents that have a low toxicity for human cells. A wide
variety of arsays may be used for this pursers., including labeled in vitro
protein-protein binding assays, eke/Where& mobility Odd essays,
inunmicsasays for protein binding, functional assays (phosphorylation
assays, etc.) and. the hie. Sre, eg US PatentNo. 6,495,337, incorporated
herein by reference. 1001581The following examples setae to morn fully
describe the manner of wing the abovedesodbed invention. R is =dere-toad
that these examples in no way serve to limit the true scope of Ibis
inventiou, butt-ether are presented for illustrative purposes. All
zeferences oiled herein are incorporated by reference in their entirety.
[001591  Example I Step 1   No2 IA1B [00160]To a solution of 1.0 eq 1A in
dry OMB (0.37 M) was added Zn(CN)2 (0.92 eq) and Pd(PPIM: (0.058 eq). The
reaction mixture was purged with nitrogen and heated to 80C overnight. An
additional 0.023 cq of Pd(PPh2), was then added and the reaction was heated
for another 6 hrs. The reaction mature was then cooled to AT, diluted with
15 volumes of ROA (based on 1A) and the organic layer wes washed 3 times
with water and peewit brim. The organic layer was dried over sodium
sulfate, filtered and concentrated. PuriScation by chromatography over
silica gel using 10%1%0/hexane as the leant provided 113 as a solid (90%).
Example 1 Step 2  NO2NCOHCNO2 



ISIC [001611To solution of 1.0 eq 111 in dry 13E20 (0.06M) at 0C was added
dropwise a solution of dirobutyllithiurnehminum hydride (1.1 eq, 1.0 M in
hexanes) by syringe. The insulting solution was kept at 0C overnight The
reaction mature was added to a mixture of ice end glacial acetic acid. The
reaction mixture was then daubed with ethyl acetate, end the aqueous layer
was ernicrd with ethyl acetate two additional gram The combined organic
layers were washed twice with saturated sodium bicarbonate end once with
baue. The organic layers were then dried over sodium sulfate, filtered and
concentrated in vacua Purification over silica gel using 10A.MOM/nexanes as
the eluant afforded a yellow solid (100%) as an 80:20 mixture of 1C:1B.
Example 1 Step 3  [0 01621To cooled (MC) Awry of an 80:20 natant of 1Q1B
(1.0 eq.) and bom pipmazine (about 2 eq) in a mixture of HOAG and DCM (4.8
M boupipramine in 11.4 vtv HOAdDCM) was added sodium triasetoxybosohydride
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 lora were separated
and the aqueous layer was washed three limes with ethyl acetate. The
organic layers were combined and washed with brine, dried over sodium
sulfate. and concentrated in vacua_ Purification by chromatography over
silica gel using 50% ethyl aretatehmanes as the eluantproyided 10(677%) as
a yellow oil. Example 1 Step 4  /001631A mixture of 1.0 eq of 10, and a
catalytic amount of 10%Pd/C  (approximately 10 wt/wt Vt) in Meal (Mont 0.6
M ID in Me011) was stirred over au atmosphere of 50 psi H2 for 45 mini A110
replacement of Ihelds atmosphere with Nr, the reaction mixture was filtered
through diatomaceous earth end the diatomaceous earth washed with Ma0H.
Concentradon of the Me0E1 resultod in the isolation of 1E. Example 1 Step S
IF (001641To a solution of aniline1E (1.0 eq) iu dry DOM (about 0.1
M1EMDCM) al RT under Ns 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 ormade layer was washed tudee with sat NERCO)
and once with brine. The organic layer was &fed over sodium sulfate,
filtered and conceatraled in mato.  Pruification by chromatography itlice
gel using using EA methanol/DOH as the chant provided IF. Example I Steps 6
and 7  [001651Ton solution of 1.0 eq of 111 CH2C12 (abcat 0.14 M1F in DEM)
was added approximately200 eq of Mfluoroacelic acid (TFA). The
reactionmixtUre was stirred for 30 min and concenfld Thertrmith,ewes
dissolved 13t0Ac (about 16 times the volume of the reaction mixture) and
washed sequentially with 3N NaOH (2 limes) and brine. The organic layer was
dried (NESO4) and concentrated to provided the desired free base that was
used without furtherpunthation. 



(001661To a solution ofthe freebies above (1.0 eq) and DMA (1.2 eq) in dry
THF (about 0.2M free base iu TEM) was added methyl chlmnformate 0.1 eq) by
syringe aud the insultant mixture alined for Ha. To the mixture was added
aqueous sodium bicarbonate followed by ethyl aerate. The organic layer was
separated and washed twice witla aqueous sodium bie.shonsie and oace with
brine. The combined aqueous layen were entreated once with ethyl acetate.
The cembieed organic layers were dried over sodium sulfate, filtered and
concentrated in vont. P nrificadon by chromatography over silica gel using
5% Me0H/DCIN as the eltant provided
mathy14-(3-fluoro-5-(3-(6-methylpyridin-3,1)ureido)benzy0-
piperazine-1-cathoxylate. MIS 402 (M+1,1). (001671To a solution of the free
base above OP eq) and PEA (l.2 eq) in Ms THE (about 0.2 M free base in MY)
was added dimethylsulfamoyl chloride Oh cc) by syringe. After a few hours,
the reaction was complete. The mixture was quenched with aqueous sodium
bicarbonate, diluted with ethyl acetare, and washed twice with Meath and
mace with brine. The combined aqueous layers were extracted once with ethyl
acetate, and the combined organic layea were dried over sodium sulfate,
Lamed and concentrated in vacuo.  Purificafion by chromatography over
silica gell using 5% MeDIEDOW as the lama provided
-(341noro-5-(3-(6-methYlpYridin-3110Meido)benzyl)-12,21-dimethylpipetazinol
sulfonamide. MS 951 (M+H). Example 2 Step I    r001681To 1.0 eq of
(4-fluoro-3-nitrorphenylyntelhanol (2A) in THP (drool 1 M 2A   THI1) and
(about 1.1 og) of pyndine was added approximately 1.1 cq ofmellmnesulfonyl
chloride. The mixture was Mined overnight at 100111 tempenanre then
conceuMated. The residue ryas purMedusing by flesh chromatography over
silica with 10%-50% 1110ArAlexancs as the dant to yield of methancsolfordo
acir14-Huore-3-nitrodreozyl ester 92E1 (5793). Example 2 Step 2 [00169]To
1.0 eq of methenctulfonic acid 4-fluom-3-nilm-benzyl osier (20) io D2417
(about 0.6 NI 20 in DMP) was added about 1.05 eq of TEA and about 1.0 eq of
+butyl piperazirte-1-esfooxylatc. Thonixture was stirred for 30 min etroom
temperature., diluted with EIDAE washed with NE140 solution, dried (NeaSO4)
and evaporated Purification by Hash chromatography over silica with 50%
PAOAcThexanes as dm eluant afforded 9+44Mo-co3-nitre-benzy1)-pip
erazined-carboxylic acid lert-butyl ester 0E3 Example 2 Step 3  BDC,
Lw-N)12() 2C   



[0017014-(4-Pluoro-3-nitio-benzy1)-pipemainei-carboxylie acid tert-hutyl
ester (2C, 1.0 eq) in methanol (about 0.2 M 2C in Me0H) was treated with
catalytic Pd(Olin./C under hydrogen at 60 psi overnight. Themixture was
Altered through diatomadioas earth and concentrated to an oil. This oil was
dissolved in THP and treated with approximately 1.05 eq of
6-rnOhylpythdine-3-isocyanate. After shirring at 50 C 10r30 min the mixture
was concentrated. The residue was purified by reversed phase 1.1.PLC to
yield 444-iluoro-3-13-(6-
methyl-pyridin-3-ylEureido]Dennyll-piperatinc-1-tarboxyfro acid tert-butyl
ester (20).    BOG,so  N0 'LN  4-(441vor.-3-(S4-methyteyfidin-3-
Ylluieldo)berRYO-WRIthelhylptpera4ne4- sulfonamide [00171]TO 1.0 eq of
4-{4-fluoro-343-(6-nielliyi-pyliclin-3-y1)-weidoi-banyl)-
piperatte-1-carboxylie acid ten-butyl eater (20)in Me0F1 (about 0.1 M 2D in
Me0H) was added 2 volumes of NCI hr diexane (4O 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 An One portion of the reaction mixture A was
treated with 12 eq of methyl carbonyl chloride and stirred eyesight The
resultant mixture was concentrated and purified by reversed phase HPLC to
afraid
4-114-Iluoro-343-(6-methyl-p3aidin-3,1)-maido)benzy4)-piperazined-carboxYll
e and methyl ester MS 402 (M+H). A second portion of the reaction mixture A
was treated with 12 eq of dimetlaylsulfamoyi chloride and stirred overnight
The resultant mixture was 73  conceaMated and purified by revalued phase
RPLC to afford 4-14Ruom-3-(3-(6-methyr- PY/Miln3tY1)utreidoTbenzyl)
-pipartnine-1Talfonic add dimethylanide. MS 451 (4+F1). Example 3 Step 1   



3A au  1001721A round bottom flask was dinned will, 1 eq of
3-chloro-2-fluoroaniline (3A),  1-meilly1-2-pyrrolidinne (about 1.514 3A in
NMP), 2.2 eq of sodium cyanide, and 1.35 oq of nickeltil) bromide at RT
underNi. The concentration was halved by (he intioduction of additional NMP
under N2 and Om solution was gently warmed to 2005C and s timed for 4 days
underN2. The readion mixture was allowed to cool to room temperature. The
=Trion mixture was diluted with 30 volumes of teat-butyl methyl ether
(MFRS) and filtered through can The celite pad van then Nosed with 10
volumes of MTBB. The organica were washed wilb 40 volumes of brine, 2 x 40
volumes of waler and 40 volumes of brine. The combined manias were dried
over sodium sulfa Le and concentrated to afford a brown solid, which was
dried tuner vacuum (-30 in Hg) at 40C for 8 blunt to afoot the compound of
Formula 3B (71%3104 Example 3 Step 2    H2    F (001731A solution of 3B in
diohlommethana (about 1.5 M 313 in DO M) atRT under nitrogen mixture was
cooled to -0C, andeq of 1M diisobutyllitbiumulumimun hydride (DB3Alli) in
DCM was added thopwise over -35 hours, maintaining an internal reaction
tempextoros OPC Upon completion of the Dti3A111 addition, the reaction
minute was added dropwise with vigomms stirring to a coaled solution
(-01cC) of 40 volumes of 15% Annelle salt and 10 technics ef DCM,
maintaining an bikini reaction temperature below  10C. The flask was rinsed
with 10 volumes of DCM and the mixture was allowed to warm to mom
temperature and stirred for 4 hours. The layers were separated, and the
aqueous layers were back extracted with 20 volumes of I/CM. The combined
organic layers were wasIse.d with 20 volumes of water. The organic layer
was dried over sodium sulfate and concentrated to afford a brown foam,
which was Men under vacuum (-30 in Hg) BAT to afford 3C (97% yield).
Example 3 Step 3  



Btrape IAIR 1001741A solution I eq of 3C, tehahydrofuran (about LAM 3C in
TEM) and 105 eq of methyl piperazine-Imarboxylate and was allowed to stir
at ambient temperature for 3 hours. To the maclion mixthre was added 1.5 eq
of sodium trimetoxyborohythide portionwise over -AM min, maintaining an
internal reacdon temperature below 45C. The reaction mixture was stirred
overnight at mom temperature. To the reaction mixture was added .5 volumes
of water dropwise, over 1 herrn maintaining an internal reaction
temperature below 30C. Ethyl acetate (Et0Ao, 5 volumes) was ahem added, and
the layers were separated. The aqueous layers were back extneted with 5
volumes of &DAG. The combined organic layers were washed with saturated
sodium bicarbonate and solid sodium bicarbonate was added as needed to
bring Gm pH to (ITydrion 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 Mite pad was rinsed
4 times with Bt0Ac. The organics were concentmted and dried overnight on
the rotavap (-30 in Hg at RT) to afford an amber-brown oil. Clap 1C
[001751All calculations are based on the amount of 3C (RA 0). [001761To 3
volumes of methanol (based on 3C, RAMunder Ns over an an icefbrineametone
bathwas add ed3 eq of acetyl chloride dropwise over 3 hours, maintaining an
internal reaction temperature below 0C. The solution was from stirred for
an additional I hour below 0C. A solution of 1.0 eq of unptnified 3D (from
Steps 3A/313 above) in Mo0H (about 3.6 M based <nage, R:1) was added
dropwise over 30, maintaining au internal reaction temperature below 15C.
The reaction was allowed in wenn to room temperature overnight. The sonde
wore filtered the next day and rinsed with 2a 0.5 volumes of Me0H, 5
volumes of 1:1 ten-butyl methyl ether (4TBEDMc0FI, nods volumes of MTBD
001771The solids were then taken up in as volumes of 13t0Ac and saturated
sodium bicarbonate and solid sodium bicarbonate were added as needed to
bring the pH of the aqueous layer to 8 (pHyddon papers). The layers were
separated, and the aqueous layer was extracted with 5 volumes of EtOAc. The
combined organic layers were washed with 5 volumes ofMine, dried over
sodium sulfate, and conmntrated to Mrord anal orange solid which was dried
under vacuum (-30 iu fig) at-40C to afford 3D (5075 yield). Example 3 Step
4 Ina02C+ 31)   [001781To a solution o130 in acetone (about 2.7 M 3D in
acetone) was added1.0 eq of 5-isocyMato-2-Metbyl pyridine dropwrse over 9
miff A volumrbous precipitele loaned during the odditimi, and the reaction
was stirred for one hour. The reaCti011 mixturewas warmed to reflux for 2
hours and cooled. tia RT for 2.5 hour. The reaction was then wanned to
mflux for 1 hr and cooled to RT ovemight. Ike reaction was filtered and
rinsed with 1 volume of acetone, then three limes with 2 volumes of ethyl
acetate. The solids were dried under vacuum (-30 in Hg) at 60C overnight to
affords white powder (86% yield) of methyl
4-(2-Moro-3(3-(6-methylpyridia-3-ybureido)benzyDpiperazine-l-carboxylato.
The material was reworked as follows: 1001791Methyl
4-(2-fluom-3-(3-(6-moltylpyridin-3-)Oureido)bezzyl)piporazine-1-
carboxylote from above was dissolved in acetone (about 0.2 M) tmderNa. The
reaction was then warmed to reflux for 2.5 br and cooled. to RT overnight.
The reaction was filtered and rinsed with 'volume of acetone, then three
Limes with 2 volumes of ethyl acetate. The solids were dried under vacuum
(-30 in fig) at GOT overnia to afford methyl 442-Duor0-3-(3-(6- 76 



nuethylmnidin-311)ureido)bea7y4ipiperazine4-carboxylate as a white powder
(79% yield). The material was reworked as follows: [001130]Methyl
442-finoro-343-(6-methylpyridin-3-yfiureido)li =Agin er-azine-1-
carboxylate from above was dissolved in acetone (about 0.2 M) under 1.12.
The reaction was then wanted to reflux and cooled to RT overnight The =Mica
was filtered and rinsed with I volume of acetone, then three more times
with 2 volumes of ethyl acetate. The solids were dried under vacuum (-30
Ling) at 60C overnight to afford. methyl 4-(2-fluore-343-(6-
methylpyridin-3-yOureido)benzyBpipernine-1-cageoxylate as a white powder
(73% yield). MS 402 (M+H). Example 4 Step I    44413 (00181]A 3-necicround
bottom flank was purged with nitrogen for at least ten minutes.  Tbe flask
was charged with 1.0 eq of 9A, CH2Ch (about 1.2 M 4A in DEM). and about 1.1
eq of UREA. The Flask was then cooled to 10-15sC.. While the flask was
cooling, 1.2 eq of methyl piperazhie-1-emboxylate was talcen up in alias
(about 53 m).Thematosi111 did not go into solution, so an additional 0.05
eq of BREA in DCM (shout 0.3 M) was added. The material did not go into
solution, and the suspension was then added droputise over 50 mifi
maintaining an internal reaction temperature < 30s C. The cooling bath was
removed and the reaction mixture was warmed to reflux. The res.ction
mixture was maintained atreflux for 19 hours. An additional 0.05 eft methyl
piperazine-lmarboxylate was added, and the reaction was renamed for another
2.5 hours. The reaction was cooled to RT and washed with 5 volumes
ofivater. The water layer was back-extracted with 5 volumes of CH2Ch. The
combined organic layers were washed with 5 volumes of 10% AcOHAvater. The
organic layer was then washed with 5 volumes of sahnated sodium bicarbonate
and 5 volumes of brine. The organic layer was dried over sodium sulfate,
filtered and concentrated via rotavap at 3121-5C to a residue. MTBE was
charged to the rewrap flask at 2015C and the flask was rotated until a
solution had been achieved. Hexane was charged into the flask and the
solution Mimed for 2.5 hours at 205sC. The solids were filtered and rinsed
with hennas.  The solids were dried at <40C undenneximum vacuum until
constantmawas achieved (-22 hours) to afford 411 as a pale yellow solid
(66% yield).    1001821AMA-pressure reector was charged with a slurry of 25
wt % of PVC relative to 411 in 8 volumes of THP (relative to PVC) followed
by a slurry of 15 eg KaCO3, in THE (about 0.67 M), then a solution of 1.0
eq of 411 in THF (about 0.47 M). The reactor jae.ket was set to 10 aC, and
the reactor was charged with50 psi It while maintaining an internal
reaction tompemture 90C. The reaction was sacred for 9 hours, 45 min that
slInal for another 3.5 hours. The menden was Mare. The reaction flask and
mad falters were rinsed with 9 volumes ofMe0H (relative to 413) and
concentrated via rotavap ar5500C. The residue was dimolved in 4 volumes
ofROM and washed with 4 volumes of water. The water layer was
back-axtratled with4 volumes of ODA. The combined organics wan washed with
4 volumes of brine, dried over sodium sulfate, filteand and concentrated
via rotavap at 550C to affords residue. Once the solvent had stopped coming
off the rcrovap, the residue was charged with 2 vohnnes of MTBE end the
solution was concentrated via rotavap at 550aC to afford a residue. Once
the solvent had stopped coming off the rotovep, the material was kept on
the ramp wider maximum vacuum for 15 bourn. Brum (2 volumes) was then
charged to triturate the malarial and the flask rotated for 2 hours. The
solids were attired and rinsed with 0.5 volume; of MTBE The sonde were
dried at <50C =der maximum vacuum mtil constant mass was achieved (-22
hours) to afford 4C as apes yellow solid (874 Yield).  [00183]A 3-neok
round bottom flask was purged withnitrogen for at least tenmintrtes.  The
flask was then charged with 1.0 eq 4C iu acetone (about 0.56M). The flask
was warmed at 27C to form a solution About 1 eq 5-isoGyanato-2-pysidine was
added dropwise Over 68 miii, controlling the addition rule to keep the
internal temperature A 45C. After the addition, the reaction mixture was
maMtained <45C for ajpmxima!olyS hours. The reanion w As then warmed to a
genlle reflux for 35 min then cooled back to room tempenetare overnight
(1511n). The solids were filtered and rinsed With 0.45 volumes of acetone
and 1.7 volumes of BIOAG. The solids were dried in a vacuum ovens 50C to
afford 40, methyl 4-
(3-(3-(6-enelhylpyridia-3-yllareido)beazyllpiperazine-1 werboxylate (89%
yield). MS 384 Example S S bp 1 



SA 50  [00184]To a mixture of 1.0 eq 2-11uoro-31enerawnitrobemene (SA), 1.0
eq  tetrabutylammonimn chloride, 1.5 eq NaHCO3, and 2.0 eqallyl akohol
inD1V12 (alum] 1M ally] alcohol in DME) underlie atmosphere was added 0.4
eq PdC12. The remdmamixbre was warned to 60C and stirred under PI, for 161E
The temperature was used to 70C and the enaction mixture was stirred en
additional 411. Additional aliquots of I eq day/ alloh01 and 0.1 eq PdC12
were added and the reaction mixture was sfned underNe for 6 h. The reaction
mixture was cooled to mom temperature and diluted with Et0Ao. The mixture
was washed sequendally with water, 1NHCI, and Mae. The organic layer was
deed and concentrated to a residue. Purification over silica gel using
10%M0Acerfaxeme to 60% BlOAGGHexene as the gradient dung afforded 5B.
Example Step 2  [00185]To a solution of 1.0 eq SB hi CileCit (about 0.04 M)
wider Wa aiwasnew was added 1.3 eq methyl pipervice-lwarboxylate HCI salt
followed by 1.2 eq sodium triacetoryborohydride. Thelma:anon mixture was
stirred at RP overnight. An additional 0.5 eq ofinelityl pipemi
1-oaztoxylate1Q salt followed by 2 eq of sodium triacetoxyborohythide was
added to the reaction mixture and the mixture was atitred at RT for 4 bi
The reaction mixture was diluted wilh CH2C12 and washed sequentially wilh
water and Wine. The organic layer was thied and concentrated to a residue.
IanifiCalion over silica gel using 2:113KMetllexane as the ethane afforded
SC. Example 5 Step 3 Mea0C-0   810186]A mixture of 1 eq 5C, and 50 wt eq of
10% FRC inMeOli (0.06 M 5C in Me0H) was stirred over an atmosphere o130 psi
Fli for 2 h. ARer replan:mein of the Ha atmoahmMthN Memnon:in mixture was
filtered Orough diatomaceous milk and the die:mace:ins earth washed. with
Me0H. Concentration of theMe019 resulted in the iso/ation of 5D in nearly
quantitatiyeyicId. Example 5 Step 4   -04,41Nh 



NCI( F Fr"  methyl fate.-fluanuca(S-meteilpyrkSn3
Ylaurealo)pheaYrlia0PYIWParafra1CIACiabEt  [00187]To a solution of I eq 51)
in CH2C12 (about 0.1 M) imderN2 atmosphere at RT was added I eq
5-isecysnato-2-pyridine and the resultant mixture was stirred at RT for 12
h. The reaction mixture was diluted with (3112C12 end washed sequentially
with water ancibrine. The organic layer was dried and coicanInited lo a
residue. Purification hy meparetive neveise phase RUC (C-03 annul) using
10% CH3CNtwater to 100% CRaCN as the tandient eine* afforded methyl
4-(3-(2-fluoro-3-(3-(6-methylpyridin-3-
yl)ureido)phenylniropylipiperazine-l-eadioxylate. MS 930 (M+11).  Example 6
Steps 1 and 2  6A6136C 1001881PdCle(PPiu)s (0.05 to.) was added to ambit's,
of 1.0 eq of 6A, 1.0 eq of toButyl(Betboxyvinyl)-dn dioxane (about 0.4M)
mderNt. The miNure was heated at 95C for 4 hours under N3. A mixture of LI
v/v 8t0Ac/ (IMICP) solution was added to The reaction mixture and the
mixture was stirred for' hour. The precipitate was filtemd off. The '
organic layer was dried and concentrated to give 6B that was used without
further puification. [001891To a mixture of 6B in NW (08 M relative to 610
was added about 2.3 volumes of 2NFICI and the mixture was stirred at RT for
AK Saturated NERCO, was added to the reaction mixture. The reaction mixture
was concentrated to remove TEE and to the resultant mixture was added a
volume tether about 3 times that oldthe volume of the reaction mixture_ The
organic layer was dried and concentrated to a residue. Tho residue was
purified over silica gel to obtain GC (87% in 2 stops). Example 6 Step 3
1001901To a mixture of 0_1 to 0.15 eq of (S)-1-inethyl-3,3-dipbenyl- 



hexahydropyrrolo[1,2-1[1,3,2]oxazaborole in toluene (1 -1.5 M) and toluene
(a volume about 10 times that of the oxazaborole in toluene) under Ns at 20
C was added 1_05 eq of Etv.NPhBIM. To this reach= mixture was added
dropwise 1.0 eq 6C in toluene (about 0.4 M) over 1.5 hours. The reaction
mature was then stirred for addilional I hour at RT. To this reaction
mixture was added about 1.9 volumes of Media, followed by about 3.4 volumes
of 1N RCI. The mixhre was slimed for 20 min To the reaction mixture was
added about 7.8 volumes  odder and about 7.8 volumes ofbrine. The organic
layer was separabed, dried and concentrated to a residue. The residue was
ramified by chromatography over silica gel to afford 60 (79A). Example 6
Step 4  1)MeCI MA ether  NO2 2) MCO3, DMA  60    001911To 1.0 eq 61) in
ether (about 0.55 M) and 1.2 ea 1AN was added about 1.1 eq  methmestiffony4
chloride dropwise at VC The mixture was slimed at UT for 30 min The
reacaimmixture was filtered and concentrated to a residue. The residue was
dissolved into about 5.9 volumes of DME and 1.2 eq
methy1p,emziue-j-c&boxy]sJcl4QsMr and 4 eq of IWO] were added The reaction
mixture was heated at 50C for 16 Mars. The mention mixture was cooled to RT
and about 29 volumes of DOA and 29 volumes sat NILICIwere added The organic
layer was aepanged dded and concentrated. The resultant residue was
purified by cbmmatography over silica gel to give 611 Example 6 Step 5
(001921A mixture of 1 eq 6E, and 10 wt cq of 10% Pd/C in Me0H was stirred
over an atmosphere of 45 psi 112 for 0.5 h. After replacement of Ihe Fla
atmosphere with Ea the =action mature VAS 511tared through diatomaceous
earth and the diatomaceous earth washed with Me0H. Concentration of the
Me011 resulted in fhts isolation of IR Example 6 Step 6   



meoitaic Orkmeew19-(1-(2-fluom-3-(3-(6-rnetbylpyridin-
nyOurcida)pherwOcundDiPeranoe-1-enbunlne     1001931To a soluldon of 1.0 eq
619 in CH2C12 (at about 0.3 M) under Ni atmosphere at RT was added 1.0 eq
of 5qsooyanate-2-methylpyridine and the resultrad mixture was stirred WILT
for 0.511 The reaction mixture was concentrated to a residue. Purification
by reverse phase UPC (C-18 column) afforded
(S)-methyPT(1-(2-fluoro-3-(3-(6-methylpyridin-3-
yl)ueldo)phenyDethyl)-piperszinel-earboxylate as awhile solid. MS 416
(11+H). Example 7 Step 1  unect21 siperukuleckosuele [001941An oven-dried,
round-bottom flask was charged with fert-ba tyl =berrying (1.I eq),
3-nitrophenyhmetic acid (7A, 1.0 eq). EDC (12 est), and HOST (1.2 eq). The
flask was flushed with nitrogen, end NAdimethylformamide (about 0.5 M 7A in
DMF) and triethylandne (2.0 eq) were added by syringe. The meaning reaction
mixture was shared overnight at room temperature_ The reaction mixture was
Men diluted with ISIOAc, mad washed 4 times wi Lb HA twice with 1 N aq.ICHS
04, once with saturated NaHCOs, and once with brine. The organic layer was
dried over Na2SO4, filtered and concentrated ia vamp Teri butyl 4
(2-(3witrophenyl)acety8piperazine-1-earboxy4de (711) was isolated as a
solid (80%) and used without further purification. Example 7 Step 2
[001951To a mlulien of
teet-buryle-(2-(3-nitophenyificetyl)pipermiuml-earboxylate (1/13, 1.0 eq)
in TEA (about 0.5 M 78 in MET was added borane-THE (2.0 eq) by syringe. The
resulting reaction mixture was heated to reflux for 2 h. The /motion mixtre
wee cooled under an iceifiralee bath and 10% aq. HOAc was addedThe mixture
was concentrated in vacua, and the residue was dissolved ia Et0Ae The
organic layer was partitioned with wafer. and the aqueous layer was made
basic (H- 9) by Om addition of 50% Na0H. The organic layer was then washed
twice with sabirated aq. NaHC0c and once with brine. The organic layer deed
over Na2SO4, filtered and concealed/A in vacua. The resulting rept-butyl
4-(3-ritrophenerhyl)pipenzine-1-car5oxyie (1C, quEml.) was used without
further purification. Example 7 Step 3  



(001961APair glass 'Mee was charged with
rerybuty1443-nitrophenellylifiiper-azine-  Imarboxylate (70, 1.0 eq) and
methanol (about 02M 7C in NEON). To this soludon was &Wade sluny of 12.5
Net eq of 10%Pd/C methenor The reaction mishre was sealed in Farr
hydrogenation vessel and subjected to 3 prossurizeionheoting Grim with Hz
The reaction mixture was allowed to proceed atroom temperature and 45 psi
Hz forts h. The reaction mixture was Men charged With 12.5 wt eq of
Pd(011)8c and the verse/ was repressurized with hydmgen (45 psi), Atter 1
he the reamion mixture was filtered through a pad of diatomaceous earth,
the diatomaceous eauth washed with WON and the combine organic layers
concentrated in vacuo to provide the desired terl-butyl 4(3-
aminopboaelhyl)pipemeine-1-carboxylato (7D, 63%). wbich was used without
farther ponEcation. Example Step 4  [001971To a solution of
tert-buty14-(3.aannophenethyppiperaAnel, oarboxylate (7D,  1.0 eq) in Till'
(about 0.3 M 70 in TIM) was added. 5-isocyanato.2-methylpyridine (1.0 eq)
dropevise. The resulting reaction mixture was stirred for 2 lb To the
reaction mixtore was added saturated aq. NalICO3, The mixture was diluted
with PADA% end the layers were separated. The organic layer was wathed
hvice with sataraled aq.NaLICOa and once with brine- The Marne layer Was
Wied over Na2.504 filtered and comeentrated in mesa Purification over
silica gel using 5-12% MeOlif CflaCh as the gradient eluant provided
tert-butyl4-(3-(3-(6-methylpyridin-3-34)ureiclo)phenethyppiperazine-1-carbo
rylate (7E, 63%). Example >Step 5     0 " me0
AteellgireletrolvercemutrociaLewe [00198]To a solution often-butyl
4.(3-(3-(6-methylgyridin.3- YOurcido)phonethyDpiperazine-1-carboxylate (7E,
1.0 eq) in Me011 (about 0.2 M 7E in Me011)) was added a solution of 2 Maul
in diogane (about 12 el]). After:70 min the rea.ction mixture was
concentrated in vacua and ed wit t pwifi d n for subsequent aoylelions. MS
398 (M+E). [001991The xesul Ling HCI salt (1.0 eq) from the precediag step
was suspended in TEM (about 0.15 M salt en TREE and triethybmine(4 eq) was
added. The readion mixtore was cooled to 0C, and methyl chloroformate (1.05
eq) was added dropyrise and the resultant mixture stirred far 5 min at RT.
To the reaction mixture was added saturated. eq. NaFICO2 followed by Et0Ao.
The layers were separated, and the organic Layer was washed once with
sabarated aq. NalICO3, once with brine, dried over Naa,SO4, filtered and
concentrated in vacua. Purification over silica gel using 2- 10%
Me0H/Cri2Cla as the gradient eluant afforded methyl 4 (3-(3 (6
metbylpyridin-3-yl)ereido)phenethyl)piperazine-1-catboxy4ate. Example 



'4r1,==ipt=1,' 002001To e solution of 1.0 eq 8A in MeOR (about 0.07 13) was
added a solution 0.32 MHO m dimme (about 30 eq. After 70 min the reaction
mixture was concentrated in vacua and used Without purification for
subsequent acylanons. [002011The resulting MC' salt not the preceding step
was suspended in TER (about 0.05171) md about 18 eq cliisopropyledwItenine
was added. Thc reaction mixture was cooled to 0C. and about 1 eq
etbenesdIfonyl chloride was added dropwise. ma rasa] MI mixtum was stirred
for 5 min at RT. To the reaction mixture was added saturated aq. NaHCO3
followed by ROA. The layers were separated, md the orgasic layer was washed
once with saturated ach Nableths, once with brine, dthed over NasSO4,
filiere.d and concentrated in vacua. Purification ever silica gel using 1-
10% Me0H/C132C12 as lbe gradient daunt followed by triE111135HOD ill. 1:1
shone/ether afforded methyl
1-(344-(elhylsulfonyhpiperazin1-5thmetby1)-2-fluomphenth)-346methylpyridin-
3-yherea. MS 436 (,1+H). Example 9    [002021To a solution of about .4 eq
hiphosgene in THE( (about 0.04M) ART -under Nz atmosphene was added 1 eq
5-mothylisoru7ob3-amine and 2 eq. dithopropyIthlaylamine in TIIF(aboat 0.2
M amine in TI1F). The rosthion mixlure was stirred for 15 min To this
mixhue was added 1.0 eq 9A in IMF (about 0.2 mM 9A in TER). The manila t
mbar as stirred for 10 min. To the reaction mixture was added saturated sq.
NaHCO3 followed by MOAc. The layeas wen separated, and the organic layer
was washed owe with sathrated aR Nall(703, once with brine( dried over
Na2.304, filtered and concentrated in vacua. Purification over silica gel
using 1 - 10% Me0H/C112Ch as the gradient Inuit afforded methyl
4-(4-fluore-343-(5methylismawd-3-yOureido)benththpipensine-1-carborylate.
MS 392 (M+11). 86  0203/The following compounds were oFathesized in amuses
similar to the representative compomds above: Maas Spec data Compoupd Name
47 f +Hl jAl' N4(3-[(3-5-{E(6-md11$(3-
wichdllucimoleabonvlatninolshenvllmeflwIlmethorv-N-methalearboxamide  



382in widvlamico)carboxamide
-(3-(Walimethylemino)sulfonyllmelaylaminohnethyp-5-fluoropheas11(3-
43-ffirdimethylomicotsulfonylimethylaminolmethyl)-5-fluerophenyl][(6- 396
Str+H) v1(3-ovoldvIllaminolearboxamide
43-asthYlsslicllYlhaalltmlamlsolloethyl)-5-floorophenya(6-metlay1(3-
vridolllaminolearboxamide  ethyl 4-(13-11mtro-5-[(3-
vddvlaminolearbonvlaminolphenvIlmelholloiocrazirmearboxvlate
-(3-0-(elltYlsdromPOPiPYthlsalS11-5-fillcloPhellY1)(3-
vadvlamino)carhoxamide  methyl 44(34luoto-5-([(6metlay1(3-
vIl)aminolcarbonvlaminol oheavOmethyllninerazinlate  



-(3-([4-(ethykalforrybpiperaziny1haetthyll-5-11uoropheayl)[(6-methyl(3-
vridA)aminoleaSaparde  merhyl(3-csaidvI)honisolecibonnomde  criticism
inolemboxamide  uoroohenvIlarninolearbrommide
N-P-art-[(dimethAamihMsulfonyllpiperazinyl}methyl)-5-11uorophenyl][(6-
-[3-(144(dimethylamira tfonyppiperazinyflmethylh5-fluorophenyl]
-I340-IMIllseallYilsallsOlslfshYllPiPerazinyllmethyl)-5-fluorophenallf(4-
(3-        oPayl 44(3-fluom-5-([(4- fluorophenvllaroin learbonvl amino)
ollenvIlmethol]oioarazinscarbotrvIcto
-(34[4-(ethylsolfmml)piperaahmllmcthYS -5-SucloPlaellYDE(4-
ooroohenvIhunicolcarboxamjdo  ethyl 4-( (4-fluaro-3-[(3-
'dvlarnirmloarbonvlaminolchenvIlmethyl)oiverazineemboxylate  



-[5-(0-[(dimethylazoino)staronyllpiperazins1}Illeth,V1)-S-fillomPhecYll(3-
"dvlamico)earboxamide  -(5-
([4-(ethybulfonyppiperazinylimethyl)-2-fluorophenylaMmethyl(3-
idolllaminolcarboxamido
-(5-([4-(ethykuLfonyl)piperaarinypmethy4)-2-iluorophellY1)(3-
vridvlaminolearboxamide 5l PaS  etholflawriclohlaminolcarboxamtde metyl
444-L(4-3-{[(6-methyl(3- majdalhanainolcarbonylaminol
ohenvIlmetholloicernatartterboxylats    -(4-acelylpipentzinyl)methyll
'Itaidylllamisolearboxamide
-[5-(0-1(dimethylamiao)sulfonyl]piperazinylimethyl)-2-fluorophenyll[(6-
5-fluorophenylWommthyl(3- n 42 "a'I   386 (Mt s     Mass Spec data Compound
Name 



2+1{) (5-fluore-3-
([4-(nethylsulfonyl)piperachtypciethy1lpheny1)p6-ntelhyl(3 -
dyll)amisoltaxboxandde 50 (1A+11)
[5-fluoro-3-((4hRolethyletby0salfonyl]piperazicyll methySpheuyld(6- elhyl(3
pyridylllambolcarboxamide 416 (1'1111) (5ellaorty3-
([4-(2-mellioxychelYDPiPeml838118s801PbellY4)E(8-810823483-
Synlatninolcalboxandyle M 50 (84-le)
-(8-818080-3-{14-(PleP38018hlY814YearaYlimelMIChlaYDE(8saclbY1(3-
-dynleminolcexboxamide ii,s 439 (M lL
13{(44(18)-1-(dimethylanainoh2-cyano-2-azayirryllpipenziayllmotbyl)-5-
hormbeny11116-mathyl(3-yyddyTheranolcarlyntaraide m
-(8-1180l0-3-[(5-methylddl-dioxo(1,2,5-thiadiezollidby2-
Shoeftyllphencl/(3-ovrididaminolchboxamide m 94 Itivrilw
-15-fluoro-3-1(5-metbyhl,l-dioxo(h2,5dbiadiezolidin-2- I )lra
thyllebeny11116-methy1(3ievridylSandne1carboredlIde
{5-ibioro-3-[(5-methy4e1,hdioxo(1,2,5-driadimolidin-2-
Bmethyllphenv1)114-fluoroebenyllartMoleetboxamide  



y ethyl 41(2-fluore-5-41(6-metby1(3- 1yridylt
aminolearbonylamino/pheaS)nedwIlpiperazipecarboxvIste , (3-
ff4-(etbylsi1fon34)pipereziny4]cle4b)8)-4addePheaYOR6-81d*I(3-  '
dyIl)san'solcaboxamide
:=13-((d-RahedslamillOsul8clillyiperazinylltnetbylh4dluorephenyll[(6-
edly1(3-ovridylilarytnolearboxantide m 88 1:14+'  ellsd 44(2-U2-5-[(3-
widvlemino)cubonylamioolollenyllmednileiperaelnecarblexylate
(f4dethyIsulfonylkiperazinyllmethy1)d4-fluorophenylp3-
'dyleminolecuboxatnide 37 Alt)
[3-([44(dimethylamino)sulfonylkiperacinyllneellayll-4-fluotophenylK3-  d
dylandnolcerboxruMe 70(NI HI -+ -  !h344-([31(3- Mblto)bvlamlobhem 'I 



y11ethyl)ecarb xvI 04 (Mt' hp -(3- ([ vrigIvIsteintelcarboxemide is apcp)
3-([4-(88S8silfollYSP/PershbeldlleednIIPS88Y0(88-mdtbYl(3- .
dyll/eminolcarboxamide 38404-111) I 4-[(3-{[(6inettayb3-methyl
'dyllarninalcatoredaminolohenyllmethidloieetwinechtbecVlate I
EMMI-L3-(04(dimedl)ladliel8)suffillY11PbtedssillY11818frWl)PbctlY1(3-
ylentinolcalboxemide I=  -(34
pl-pdtmethylemine)sulfmylleipelazinyljmetItyhphenyllp6-methyl(3-
'dyTheminoledeboxamide
(5-fluoro-3-p3-metty1-2-oxaltnidazolidiuyOmethySphenyl)(3-
deidylaminolselboxamide " (M+H)
bb(5-fluony3-[(3-methyl-2-oxoimidazolidhlySmethyllpheay1)[(6-methyl(3-
widvlllentinolemboxycide  Mass Spec data Compound Name 350) 



-{541uom-3-f(4-meihyl-3-oxopiperazinyOmetay8pn( PRI d)haminoleathmmaide
iin) 343 " ' s " R[3-flumo-5-(piperidylmethyl)phony11[(6-methyl(3- vridv1)1
am inolaRtoxamide 329 MIMI+)
-13-f1uom-54pioeridArnetlaRlahenvll(3-ovriclidamino)xamide 81(4+H+)
-13-11(38)-4-1(dimethylamina)sulfonyll-3-
metboxyraelky1)piparazinyllmethY0-541uomph81841(3- widvlanlino)carb
OXIIITLido  -13-11(33)-4-(RhY4401831311-3-(m4thomme1851)ppexazmyl]yl) -5-
flummthenv11(3-owidRaminolaarboxamide 466(34+ H1 -'  32 (14+E)  ethyl
(28)+14 (541uare-3-1(3-pyridylaminc)carbonylaminolphmly1)melhyl)-2-
methoxvmethvIloineniziamaboxylatx 95 (31+W
-43-11(38)-4-RdimethylardncOsulfony8-3-
methoxymethylipiperazin34icacthyl)-511uorophony1][(6-melhyl(3-
RidvIllaminoiaarboxamide 0 (Mtn)
N-(3-{[(38)-4-(ethylaulfony1)-3-(methoxymethyRpiperminy8methyli -5- ammo/2P
4411116-metlav1(3 ovridvMaminolearboxamide 6 (35-4R) methyl
(28)-41(5-fluom-3 -11(6-methyl(3-
yridylDamino]carbonylamino)phenyOmethyl]-2-
methoxvmethyllpinexmlnecarboxylate 



45-fluoro-3-(molphohn-Cylmethyl)phenyl][(6-methyl(3- ox amide
_____nvridvIllaminolearb 45 (34+14) 331+ 393 (M+121)
N45411uom-3-(moroliolin-4-vImethvil"henvIll3-ovridvlaminok'de
-13-1(1,1-dimo(1,4-thiezapethydroix44-51))metyl]-5-11uorophanyl) [(6-
thR(34avridyltami nolcarboxamid a 340 (3+111)
R-13-[(1,1-dioxo(1,4-thiazaperhydroin-4-31Dmelhy1]-5-11uoroplmay1)(3-
Rvlaminolorboxsaide 358 av1141)  -
(5-fluoro-3-181-methylpiparminyi)methyliphanylli(6-methy
wididRaminalcarboxamid 344 (11+11)
-{5-fluoro-3-1(4-melhylpiperazanyOmyllphenyl)(3 i widvlamincRaarboxamide
451 (M+R) -
0-1((33)-3-1104404118480:48144111MMUmethRamiaaRP)41011diaR/me1113414
uorovbenv1/134awidRaminolearboxiwnide 36 (M+11)
-13-(1(38)-3-keihylsalfonyDmelkylaminoJpyrrol Edinyilmethyl)-5- 1
roiahanv11(3-owidvIamino)carboxamide 402 (M+H) 



R38)-1-({3 -00443-5-(13- yridylamiao)carbonyhmi
nolpheayllmethy1)Mxxollidiu-3-yllmethoxy-NI afhvIcarboxamide 65
-13-14(3M-3- (Rdimathy1ammo)s4180115114141hRambo)PY1481141MOmeMR1-5-
oroohenv171(6-mett84114/vadtMaminolcarboxamide 50 (M+II)
13-11(38)-31(eilly1sulfonyl)melhy1am3no)pynolidinyl)methy0-5-
PomohenvIRM-meth 1(3 wid I)laminolcaboxami de 16 (M+13)
-1(38)-1-1(3-11uom-5-11(64nethyl(3- Iidy1)aminoicarbonylami
no)phonyOmathylipynolidin-3-511methomr-N- allixIcarbox am ide   Man Spec ta
Compound Name 71 (M+77.n 1   -(5-flooro-3-{[4-(methfladfoulanondSlmethA
Phurl[OE(Slue001(3 - ncidainanrinolcarboxamido
-(5-fluoro-3.4[4-(methylsultonyflpiperictyflawlity1) phouy0(3-
widnanno)corboxamide 487n (7MM J  



73 (14+R)  43-
((4-(ethyleutronyflpiporazinyflmethyl)-5-fluorophonylflpmmidiu-5-
vlamincairarbox amide MC (MEM)
43-(14-[(dimethylamino)sulfonyppipernimilmethyl)-5-
uoronhomPfonimidin-5-vlaminolcarboxonidc m 81 (88+") a ethyl
14(3-ft-5-([(6mertn1(3-  vridel) micol carbonvlamino)
Dhenvnme4nel1otperidion4-carboxv1ato  - i1 14(3 fluoro 5 [(3 87 (MEM   vn
vlaminolcarboanaorivalrbenellmethnni card ine-4-ra &oxalate 87 (WM) -yi
4-[(3-Thaoro-5- (((5-methyllsorazol-3-
Ilaminolcarbonvlanno)oInnl)methvIneteraznecarbonlate % 41 (MtLi"
434(4-f3-5-floorophenyll[(5- ethvhsosazol-3n1lamlualcarlanamide 78 (88BM
-(3-1(4-(ethylsolfooyflpiperachnijmothylj -5-fluoropherrylil(5- I o
nannorazo1-3-vtlamiuo1cariroxemide u., 



488 (Mt" (549(3R)-3-{1(dimethylantinfleu trovylimethylaariao)
pipaidyflmethylk3- i uoroohenntamininNMarcidvinnboxamide
-/[54{(310-3-pearnsulforarflmethynmen]piporidyl)methy0-3- r ,
oraphenvIlentinol-N-13-ovridvInarboxamide n., 88 (Mt"  4M (14+10
4(3fl)-r-({5-11uoro-3-KISMT3nrryncarbamoyflaminobhenannethylfl3-
neridnalmethorv-N-melhvkartaxamide
{5-[(@R)-3-{((diceethylarnino)sulfonyl[methylamino) piperidyflaterhy11-3- i
omen:ant emino1-N-(6-menv1(3 ovridvIncarboxaraide 477 Cyltin"  in 164 (Mt"
([5-(((3R)-3-[(ataulfionyflmethylaminalpipenclyttneflay1)-3-
uoroolumn1amino)-N-(6-nelM1(3nwidvlitcarboxamide 430 CM-H) -
(OR)-1-[(5-fluoro-34[N-(6-inethyl(3-
yridylpernamoy1]amloo)phenyflmothylfl3-piperidy1)/monorry-N-
ethvIcarboxamide 778 (Mt"en  9ethyl 4-((3-fluoro-5-fliscorazol-3-
lannonarbonvlamMonheuvIlmahvIniocranitecarboxvla Le 412 (M+Htk
3-{[4-(earyleulfonnThiParaunAmeMY11-5-fluoroPhorM)flcoumot-3- : .i ,
oxamide 



7 (M+87)  -11-((4-5- i ornahmellfisoxant-Inlaminonarboxamide 8 ( M+77)1
15-flooro-3-(01-9nethyl(methylculfwannuardPontrfluacrkfthendli(6-
atethvI(3-uvridvI)lominolc9rboxamide. 7 (887i)
13-({4-flethyloulfo"DmelniaminoipipaidyinanIMO-5-fluorophenyl][(6- a
ethvIranuirtelnaminolcatiboxamide 78 (84477) -[3-[(4 -
f[Mtmethylanino)sulfonyflunthylemino)piporicly0mollyi)-5-
corothenv01(6-menn(3-ovrinntanno1carboxernide   Maas Spec data  Compound
Name - (1f(3-fluota-5- ([(6-meIay1(3-
9)ridy1))exnino]carboay1and.ao)pI9t9yOmetEtyI](4-piperidYr))mat9axy-NethvIc
a1boxan1ide  11-[(3-fluora-S- (9(69320199(3-
yridyl))atnino]carbonylaminotpitaaY9199111301(4-919andyl))-NerhAaceizraide
et19/14-1(3-fluara-5- (((2-methylpyrimidin-5- )aminalcalitonv1amina)
011171711methv11s,iperazinecarbotor1aie
13-11uoro-3-(91-{naethyl(methylstdfany0aminojpiperidyljmethyl)pheny11(3-
vridvlainiao)carboxtmlide
-13-(114-1(ethylstdfanyOmethy/amiuo1pipelidyl)netly1)-5-fluorophenylrwidv1a
mino7nerboxami4e   (34(4-
(f(dinaelltylamino)sulfonyllmethylaminojpiperidSdAlly11-5-
waroohenv9(3-nvridvlaraino)carbaxamide
1{(3-11uoro-5-[(3-pyridy1amino)carlymy1amino]phanyl}methylX4-
oltddyntmethoxv-N-methvIcasbaxamide  140-fltora-5-9(3
tridy0amino)earbonylamino]phenyi)methyl)(4 "dv1)1-N-methvlacelamida  



-1599uora-3-(91-[methyl(melnykal5aay0aminolpiperidy1) mathyDpheayl][(4-
uorophenvIlaminalcarboxamide
13-({4-((athylsurfonyDnaethyhunincdpiparidyl)methyl)-5-flualophenyiN91-
uoraohenvnaminaloarlanxwadde
(3-(91-((dimethyfamiao)suLfonyllmethylaminalpiperidyllnalt04]-5-
oranhenv11119-flaoroolleaynamino1earboxamide
.11-[(3-floora-5-{(91-fluarapheay0aminolcaibonyiamina) pherty1)mathY11(4-
61)1rneeboxv-N-rarlInflearboxamida Min
(1-[(3-fluoro-5-{[(4-11uoropheayl)aminajcarbonylamino)phenyljmethylK4-
iveridv111-N-methvianatatnide  ert-butoxy)-N- (I-[(34Iuoro-5-([(6-meLhy1(3-
)aidyl))a.utiuo)catbany1audrto)pheny1)meflty1](9-piparidyI))-Nv1earboxamide
-butoxy)-N-[1-({3dFluooa-5-g3-
Uyl3mlno)carbmry1aroina]pheny9melhyl)(4-piperidy9]-NetlwIcarboxamide
ert-butory}N- (1-[(3-fluaro-51{[(4-
uoeophenyl)amino]carb-ony1amino1pharty1)methy1J(4-piparidy1))-N-v1c9trbox.a
atide  -(5-fluato-3- (91-(methylamino)piperidyllmethy1)phany1)[(6-methyl(3-
EMI vridvIl)eminalcarboxamide  -(5-fluoro-3-
([91-(methylaraina)pdpeaidy1knetlayllphatly1)(3-
widvlamino)cdrboxamida  ethyl 4{{4-fluoro-31(1,3-oxazol-2-
antinoloarbolivlaminalpheavOmellatnairwrazinacathorvlata  ethyl
4E(4-fluoro-3-{[(S-methyliscocazol-3-
1)amina1cazbanyIamino1phenvlImethvI1pioerazinecttiacav4ale   Compound Name
3.141(4-fluoro-3-(K2-methylpyrimidin& .1m ' I .. /992 carb .9 'amino then
L1 meth pioeruinecarboxylate  =MIMI.En. ethyl 4491-fluora-3-
(1(1-mabylpylezol-3- I
1919inoicarbonyIami9)19henvIlmenwIloiverazinacarboxylaie
-[(3-fluaro-2-(0.raethylo.
klylheminolcarboweiaminolohentlmelhvilniaericline-4-carbo/1299 acid
-((3-11uoro-21(3-pyridy/siniao)carbonylamino]phanyllmethyl)piperidine-4 



En:M..- oxylioacid 42-fluom-5-(morpholi94-ylmetty9phonylf(6-methyl(3-
"dvI)lacrtiaolcarlywarnine   MY/. 44 (4-999co-3-[(pythaidin-5-
laminolcatb9maaminobhenv1) melindllterazineurboxvIate  1111111 .
(OR)-1991-fluoro-3- ([91-(6-msthy1(3-
yridy9)crbaanaoyI]aniino}pheny9methy1](3-p1po9dyl))meIhoxy-N-
ethv1carbo)omido =11Ell:f(3R)-1-[(4-fluoro-3-f [N-(6-me/hyl(3-
yridylDcarbomoyl]amino)pbenyljmothy2(3-piperidy9}e1hoxy-NeThvlcarboxaulide
1 (39)-1-[(4-11noro3-{IN46-methyl(3.
yridy1))carbanioy9am.ino)phefiy1)methyl](3-piperidyO)-Nv1(n1othv1etkoxv)e.a
rboxamide =II. ((3R)-1-94-fluaro-34(N-(6-methyl(3-
dv))carbamoyjlaminolohenvOmethvIl(3-919erklv11/ -N-metlndacekroide  EnI=
MalIli:En((3R)-14(4-fluoro-31(14-(6-m91293-
"c1vOlcarbamovIlaminolohenvilmethvIlati229(12111-N me19212mpanarnide
:.3It)-I-[(4-fLuoro-3-(N-(G-methy1(3-
yHdyI))c.satamoyI]saniuo)phfmyI)methy1](3-piperidyO)-2-mcthy1-NvIoroo;
Einamido  ;ethyl 9-[(4-fluora-3-11(5-me11)0(1,3,4-oxediazol-2-
1arninolcarbnnvIamino3phenvIlm9hA1oioenzinecarboxylaw
ethyl4-[(4-fluoro-34[(4-niethyl(1.3-oxa291-2-
11)aintholoafoonvlaminolokenvIlmehyl1j,iosrmzinecarboxvIale  ethyl
41(4-chloro-3-([(6-meflry1(3- rtticIvInaminolcarbonvlamino/
therrellmethyllpi9orazinecalboxv9 Le  -a 2141(4-1199993- ([(6-nwfhyl(3-
idvIllaminolcsabonvlarninolohenv9methviloivernincearboxv1ate  elhyiethyl
41(4-fluoro-3-11(6-methy93-
"dv19aminolearbonvlamimInhen9119191112112939932i9Cuabox2la to  -
(5-94-acetylpiperazk1y9methy.11-2419oropheny4) [(6-methy10-
2ridvThaminolcarboxamide
(2-fluoro-5-191-propaoylpiperazioy9mothyl]phenylll(6-methy1(3-
219aminolcarboxemide
-(2-fluoro-54[4-(2-roothylpropanoMpiperaz19999191921}219029[(6-
mell1293-ovridvOlamino1carboxamicle   Mass Spec dab Compound Name nn 58
(M''" 1 154 [(31Q-3-gtort-butoxy)-N-melbylearbonylaminobyr rol
iclinyOmelb93-2- 3noroDhenv11116-methvi(3-ovridvbleroinoleubwomide
:=1-(5-{[(311)-3-(methy1amino)pyrolidinylimethyl)-2-fluoropheny0[(6- 1.
eth91(1-916611)enion1esaboxamide 916 (M+H)  5-
(a3R)-3-(methoxyN-mellaylcarbonYlamin0331rolidinyllmethYll -2.
lorooheav11(6-meth91(3-ovridvi)laminolcarboxamide 30 (ME) 



-(5- ([(3R)-3-(ethoxy-N-methyloalbonylamino)pyrrolidinyMmethy9-2- i
unrookm91316-metirol(3-3'Tidvillaminalcarboxamide
45-({(3R)-34N-methygmathylethoxy)carbonylaminoipyaoEdinyllmethyl)-2
uoropheav91116-metliv1(3-owidAllaminolcarboxamide  -{(3R)-1191-399,9-3-
([(6-merby1(3-
3nidy3)amino3cathony1emino)pheryl)matbyllpyrrolidin-3-31)-NPavlacetamido
414 (M+11) 45- WI-(N.N-dimethylcarbamoyDpiperidyllmothyl)-3-11
uomophenyll(6-  91-mridvIllamino1caboxamide 490 (M+13)
41moro-5491-(14methylcarbamoyOpipeadylimethy1)pheny9[(6-nlethyl(3-  I
vIllamiuokarboxamide 72 (34+H) ((S9)-1-[91-fluoro-3-{K6-mettry1(3-
dYI))azthn9J9arb9934amhir3)Phe9Y1)me3v9(3-PiPe9MYI))Oert-but93Y)-Nt3h9karb0
xamide  1 9-[(4-meth31-34[(6-melhyl(3 - nendvIl)arninalcarbonvl
aminolthenvilmethvilviverazinecalioxvlate SO (4+13) butyl (23)-4-M-33991.3-
([ (6-methyl(3- dylDaminoloath0931391th9)09930methY11-2- [hoz iti
-.39.03i9orazinextroborel ate 04141) 60 (13+10 ethyl
(23)-4-(91-fluoro-3-(6-193$310- 



YrielY03392i931931b9931319k3)Phea.9099313341-2- lhomrtnedwil919Prednir
throrvlate      (13)-4-[(4fluaro-3- a(6-933thyl(3-
Yridy1Daminearboay4amivo)plieny9methy9-2-
mellionmethylloioerezinecarboxvIate 74 (M+H) metlaylethyl
(19)-4-[(4-fluoro-3- (f(6-methyl(3-
pyridy19)aminojcarbonylamtnokhen3l)methyl]-2- m3111nx
v323[11999inerazineoarborylate 30 (M+H) (3-1/(39)-4-93941-3
Kule9L031193thYDA39173933/Untelhy9-2- ..
fluoronhenv11116-me3w113-9ttidvManunolr3rboxemide
-(51(33)-3-03ethoxymethyl)-4-propanoy1piperazinyWnethyl)-2-
fluorovhen99116-methvg3-ovridv1/1919tholearb93310kle m 58 (Mtn N-(5-
([(38)-3-(methoxymethyl)-4 -(2-methylpropanoy)piperaziayl)rnethyl) -2-
fluoroohenv13(6-methvI(3-ovridvMaminolcarboxomidn   (5-
([(33)-3-(methoxy-Ncnethylcarbonylamino)pynalidinyllmethyl)-2-
uoroohenvI9I6-m3LIM(3-plaidvInainino1caThexamirig 0I I) -(9-f
[(33)-3-(99193Y-N-methylearbonylemino)pyrrolidinAmethyl)-2-
uor091199313(6-methvI(3-ovridvMaraino1coThoxamide   Mass Spec thEa Compound
Name 



144 (MIII)
-18-M(38)-34E-81891M(2289121818/0)(88H89)081/80192Eolidinyllmethyl)-2-
uoroo11rnvIEMEethvI(3-ovridvIl)araino1carboxamide 400 EvER)
-{(38)-14(4-11tioro .34[(6-methyl(3-
.yridy1EamiuMoarbanybEinolphen20818998192aol idin-3MEN9 ethvInetamide 414
(M+E) -{(38)-14(4-fluoro-3-{{(6-2E2E4(3-
dyl))anrinoicarbonylaniuo}plEuyEmerhylipyrroliclin.-3-21)-N-
ethvlorooanauridn 428 (M+R) -R3S)-1491-fluoro-3-{((6-methy1(3-
'dyl))an+iao3carbonylernino)pheayI)melhy1]pyn91idia-3-M)-2-nEthyl-Nethvinro
ranamid8 130 (WE)
-(2-fluoro-5-1[4-(methoxy-NcthylcarbonylamiaMpiperidylimethyl)phene)[(6-met
hyl(3-  vridvMuniuolcartexamide
-(5-114-(elhoxy-NinetlEicarbonylamino)piperidy8methyl)-2-
18809.899291(6-meth21(3-ovridvD)aminn1nnkmarni5e 4" (M+H)  458 (M+H)
-[2-fEaro-5-(EMN- .1.
ethyl(methylethoxyEszbanylaminolpiperMyHmellEHpherry1H6-merhyl(3-
vfflaminolcarborcaraide 414 (M+10  -(14(4-fluoro-3-{[(6-methy4(3-
yridylEmrinoicarborMamino)pherryl)methyll(4-pipesidy1)) -I+ erhyleoetemMe 



-{14(4-flunco-34[(6-rnethyl(3-
3firly1Damino]carbonylamino)pherly0m81829(4-piperkly9)4+ ethvinconanamicle
.28 (M+R)  442 WEE [1-[(4-11uon-3-([(6-methyl(3-  ;
Manunolcarbonylemino)pherml)thethyll(4-piperidy0)-2.-methyl-N-  LIM tor
mama, 414 (8.4+13) - (3R)14(4-fluoro.3-{[(6-methy1(3-
Eidyl))aminoJamlroaylantiaobhrrnyDmeth34]pyrroUclin-3-yH-Nethv18rotmnamide
.28 (MEE  ((JR)-1-[(4-ftuoro-3- (H6-rvelbyl(3-
.32idylEaminakerbonylamraolphonyl)methy9pErolidin-3-341-2-methyl-N-
eflivloranonerride  m - (5-W3
8,5R)-3,5-dimethylmorphothE4-yOmME11-2-fluorophenyl) [(6-
9flEr1(3-8tticiv4))amino1oarbarcamide 30 (244R)  4(38)-11(4-fluoro-3-
(H6-melhy1(3-
EMy))amino]carbo8yLvnirto)phenE)meth29(3-piprEidyO}meEoxy-NreEE4rar8o)samid
e   (86+1E  H-1(35)-14(4-lluoro-3-CH6-mellE1(3
'dyE)amirm]carbonylamirm)phe8M)mehyrX3-PrPEME)}ethoxy-Nr8hvlcarhoxaruide 



458 (M+H) .4(39)-1-[(4-1Eoro-3-11[(6-methyl(3-
'd.yl))aminabonyIwMno)pheny9methM](3-piparidyl))-Nnethvl(me#hvIeIhaxEcarboa
camide   Mass Spec data Compound Name " 444 "-F`) 414 (M+11) a -butyl
4-1(4-fluoro-3-11(6-methyl(3-
iwidyineminoNarbouvlaminoliterwPmeMAIPMennthatouboaV1am
-((35)-14(4-Luoro-3- (1(6-methyl(3-
.yridyl))aminolombonylamino)phenYThamand1N-P1PendY0P'   othvlacelamide
2-[2-5-(piporezinylanthypphenyl][(6-meth)l(3- 344 (MhH)
-dyinanduolcarboxamida  8234 (No_4_1(4-fluoro-3- ([(6-metby1(3- 446 (M+H)
yridylpamino)carbanylamino]pbenyl)methy11-2-
methorvrnethvIkiomazinecarboxvlate 



N-(5-1(3R)-4-aNNI-3-(mainolt)modN4)NNualloN1mo2bY11-2- 430 (M+H)
uoronhemill(6-mellv1(3-ovedvillaniino1earboxamide  lad
(212)-4-1(4-fluoro-3-11(6-methy1(3- 160 (M+11)
yridyl))auaincdcarbony1amino)phonypmnhyll-2-
ethonamethvlbduarazinecifiboxylate  methyleth34
(2R)-44(44uoro-3-1((6-methyl(3- 474 (M+H)
pyridylnaminc)achmayIatoiao)phenyOmethyl]-2-
"methorvraethallpiperazinecarboxidale "fl
N-(5-(f(3R)-3-puethoxymethyly4-(methylsuWody)pipemziny11umihyph2- 466 thl
'') 111(6111'b fluorooh01111413arid1xamid   



" N-(5-{(3S)-3 -(nelhylamino)piperidypmetky11-2-fluotophey1)[(6-mday1(3-
372 C4 M.'" ovridvfilaminolcarboxemide  14-1(3d)-1-Ka-nanto-3-1R6-methy1(3-
428 (MEI)
pyridyl))amMo]embony1omtuo)pheoyI)raethy1](3-piperidy1))-Numlhv1omnanamido
N-1(35)-140-fluom-3.1((6-ruethyl(3- 442 (4+H)
aNidN))aroIno]earbonyNmino]p11eny1)methyp(3-pipe1idyI))-2-motbyl-Nmethv1Pro
uauarnide  Lett-butyl 4-1(4-fluato-3 -{[(6-methyl(3 - 458 (+H)
ayridyl))aminoNatbonylaminolphonypmathylh IAliaumentvdromniuecarborvlate
N-(3-(14-04,N-dimethylcarbamoyppiperidylimethyl)-5-fluompheny4)(3- 400
(1.11+,w vridvlaminolearbotantide 444' '89 (M --:'
methy14-((4-fluoto-3-ppyridezin-4- 



larnino)carbonvlami1 hNIeth 11 - eraN acerblat "
N-(5-11(3R)-4-(othyIsulfonyl)-3-(methoxymetb3/1)Piparazinylprontyl)-2-
48Nt" fluoroobenvElt (6-methM(3-ovtidalnaminoUarboxicroide all " (Mt'
N-(5-fluodo-3-{(4-Cd-methylcarbamoyDpipuridylpoethyl)phenyl)(3- PluldvIam
inolcatboxasnide " methyl 4-(14-fluoro-3-Nisoxazolg- 18 644')
ylaminolearbonyIaminolphenvIlmeththiperazinecarboxvhde .in 400 (M4..' N-
(3-K(18)-7.(bco43-ora4,6-diazabicycto[4.3.0)non-3-ynmethy11-5-
fluotonhenv111(6-metvill-ovridvIllemino1catboxamide
-154((lS)21-oxo-8-coca-3,6-diazabicyclo[4.3.01uon-3-orNmethyp-2- 400 WIN (
uoroohenv1111(6-methvi(3-amidylnaminolearboxamide   MIISS Spec 



duta Compound None ", 6 011+'6 ethyl 4-S5-fluoco-3-{[(6-methy1(3-
'deThandsolcarb Wmkph vfletendWceeesiesearbostase m 30 (1/11-' thyl
4-[(5-fluoro-3- ad-methyl(3.
idelltaminolcarbouvlaminolcheavflothvIlpiocrezinereaboxvlate 4M0 (MC
3-[(4-acetylpiperazioy6ethed)-5-flucropheeryl)Sedneihyl(3-
'dsiDerninolcarboxemixte 35S (M+H)
541,4-ditsaperhydrocpinyltnethy0-2-ficomphenylp(6-ecethyl(3-  vi)) am
inolearboxamide 416 avaR) ctIty14-[(4-fluom-3-([(6pactled(3-
yndylDamipoicarbonylamino)phenyOmethylp1,4- vdmeoinceathoxvieto , 30
(M+1-1)  thy! 44(4-fluon-3-{[(6-methyl(3-
tpidy1Santoicabonylemino)phertylpuetlayS-1,4-
'escaperhydreecinecerboxvlate 444 (M+H)  SISSY'
4-R4-ditteec-3-1(laidy6)amino]calbonylain t erhydroevintrarboxylate
(6-med6d(3- no)phenylpnelhyIP1A- 



0 ("I) (5-f@-4l (1,4-diezeperhydroepinylpmethy11-2-fluorophonyl}S6-
tect1(3-ovddvI)latninelcarbassoide'
(5((1,4-dioxa-8-azaspire[4.5]dece8-yljmethy11-2-fluorepplicayl) [(de
etlw1(3-pyridvManinolcarboxeside 73
(241coro-5-[(4-methoxypiperidy0mathyllphend6S6-metlay1(3-
Svnlenainolcalboxtuaide      IS-(acePedWdeoesivy1metlay0-24
tuorophacyl][(66nethyl(3- 1 vddvI1amtho1cathoxmide En-(5-
MITI12-fluopo-51(4pipuidylpiperidyl)methyliphenyM(6-methyl(3-
tvridvISeminolcarboxernide
(Rcyclohexy1methoxy)piperidylimethyl)-2-fluorophcay61(6-methyle3-
vcidvD)aminoletabentamide
(2-fscee-s12-(kYdecondastiod)molpholin-4-ylImetl6d)PheaP01(6-
nce4lrel(3-plaidelParninolcarboxerntde m 89 (Igt" -(2-fluoro-5-
(12-(nethotcytnethyl)morphona-1 -ylincethyliplceny1X(6-
thvI(3-ovrideThatninol arboxarnide 420 (mop 



11,16 4R2,4-difisos3-5 (f(6-melly1(3- those4 t
dylPertilcabonvlaminalphowl1methvIlpiverezin    in (M+" m "/
-(2-fluoro-5-[(4.peopoxypiperidylppethylIphenYill(6-mellayl(3-
vfidAlendsolcceboxem do             m57 (Mt s  - (2-fluor&S-S4-[(4
S6-methyl(3-  laid Manic 1bexemde
15{(4-Rdimcthylercioo)sulfony13(1,4-ctiazaperhydroepin)rnmethy6-2-
ruoroohenvIS(6-ntethvIflovridvIllaminolcarboxelnide  t
H)yridylDemiPo]carbony4eecino)phenyl)neLhylp1,4-  .314-[(denuoro-3-
([(6-meftsd(3- 'azaperhydroepineesboxple Le 



Mass Spec Olt Compound Name- 40010
(3-p(IR)-7-oxo-Smx03,6-diazaMcyc1o[43.0Mon-3-yt)moMyIPSuoroohenvl/f(6mmthvl
(3mvridvMaminolcatrboxamide  (241nom-5-04-00411151501fony1X1,4-
nerhydrominv111meAlwItodenv111-(6-melfiv1(3407kM111amino1caMommuide
(34((1R)-S-methyl-7.7-dioxo-7-thia-3,6.13-tdembicyclo[4..3.0]00(73-
5111106umo ( m 0w11whenmvidvIlleminolcarboxamide   ID (1v9-11)
-(5-{(4-(elh)lmlfonY0(1,4-diazaperhydrominyl)Jmethy1) -2-11uompbeny1)[(6-
410113-meridv111aminolcarlmxamicle 9 (1411:1) -
(540100S-mal01-7,7-diom77-thia-3,6,8-tiimabicyclo(43.0105n-3-
-411-2-fluorophenv1/116-mellw1(3-pyridvIMmina1carbox2mide 5 VIM)
2415444-5-((44(methyle4hypsuIfonyl](1,4-   mzeomtwIrominvIllmethyllobenvIlf
(6-metlwil3mvridvnIamtn' ol 



-13 -I(OspRinethyl-7,7-dioxo-74bia-3.6,8-triambioyclo(4.3.0]non-3- i
lmedw11-5-fluomohenv1106-metim1(345vrithIllaminoleavhommide 449 014-11f)
-{$[01S)-8.methy1-7,7-dioxo-7411aia-348-triamthioyele[4.3.011140-3-
Ihnet10102-fluomMenv1106-me0w1(345vridvillamino1carlmoramide Q (4+11)
4540(10)47oxo-Smsa-3,6-cliarabicyclo[4.3.0]non-3-y0methy11-2-
uomohem1106-methv1(3mrvridiaminolcarboxamide  thyl 41(4111morm3-
(R6-105010515(3-  '44111 aminol carbonviamino)
ohemDmeth1/1141peramMecarboxv4ate 2 Civi+H)
5-(01R)-77500-070(543,6-diazahic3olo(4.3.0]nom3-yOmethyl]-2-
ummMenv11116-methvI(34wridvIllaminolemboxamide ,  eM01
44(2,4,544illuorm301(6-melhyi(5-
vridv111amina1carbonv1aminclohervOrnew11piomszinecarboxylate 51 (4+11)
[2-110040-5-( (4-(merhy4(methylsulfonyOmmMo]pipericly1)nethy1)phanylE6-
elhvIC1mmicIvIllaminolovhoxamide 14 (M+H)
(343-01-(4-5-fluoropheny11[(0m0001(3-  widvIllaminolamboxamide 43 0
(1'11+11) 4001 443 -(3-fluorm5-{[(6-methyl(3-
vridv1)1eznioo1carbonvlamino1 henv11promilloipearzinecarboxylate 



75 041-111) tert-bulory)-N-f 11(4-fluom-3- (((4 -
u0mFthmyl)aoaim5Rarlmnylammo)phmyOmeMyl](4-pipmklyI)}R1- Mhvlcsrboxamide
-(2411401m5-{(4-(methylemino)piperidyflmeThyl)phea31)[(4-
uorophenvilaminolcoltoxamide 13 (M+R)  et by1 4-((3-
(1(6-41/104(3-pyridylpaminolcorbonylarnino) -5-
uormthe7mIlmethyllpiverazineearborvlate
y144(34(6-431050(3051141YDRimino]caimnyIaminc0-5-
umou11454(11methAlpipmezinerminorvIale 41 (M+H) 0  ethylethy1
4-L(3-11(6-4yeno(3 myrid34))5mino] carbonylaminc0-5-
ormihemilmedwflptherezinecarboxylate 07 (M+FD  -
(3[(4-acetylpiperaziny0mathy11-5-fluaropheny1)[(6mymn(3-
oRdvI)leminolearbamomide 462  ( M+H)
13-a4Rdimethylarnino)sulfonyikiperazinyll methy0-5-fluomplmnyln(6-
vano(3-ovridv11)eminoloacboxamide   Mass Spec data Compound Name ill 447
(11+'
(6-cycan(3-pyrid90)aminoi-N-(3-([4-(ethylaulfonyOpipenetheyHmeLhyl)-5-
fluorophenvIlcarboxamide 453 (34+11) 



[2-fluoro54(4-Dnethyl(methylsulfony0 eminolpipendyHmathyOphenyl][(1
orthehenvOamtholcathoxamide 4 69 (M+H)
15-H4-Rethylsulfonyl)thetay1a1ino]pipeddy4)methy02-fathropheny1][(4-
fluomphenth)aminolcat oxemide 45 B (M+R)    -butyl (38)-3- ([(4-fluoro-3-
([(6methyl(3-
pyridylpathinoicathonytanathojpitheyHmethyllmethylamhathpyrrolidinethabox
%gate 416 (+B) ethyl (38)-3{[(41thoro-3-{((6-methy1(3- e
yekt)lpaminolcarbonylothino)pheayHthethyHmethylarrthaolpyrrolidatharbox
late 416 (M+H) . ethyl (39)-3-{[(4-flunro-3- (K6-meth)1(3-
yhdylpamthojcarbonylanfinc)pheny9thcthy0thefferlaminolpyrrothlinecarbox ate
n, 398 (1' 111.") a ethy14-1(2-methyl-3- ([(6-thethy1(3-
vralvIllanthinleenbonaleminolaheramethetha'HI erazecaren   4E8 (M+H) ethyl
44(2-[(2-5-(ifthmethyl(3- 'dal))"  luablamina)
chenvilmeththlthoemzinecathoxthate 429 (M+11) 



' -0-H3-thince-5- 9(6-the994(3- P
yridypjamina]carbonylaminobhenyl)medwlipipera day') -N,NI imelfiviacetamide
1.th 444 (1"14."'n - 991 443- ([(8-ace(y1(3-pyridyrnemmolcatonylanuno)-5- i
uoranhenanneethvIlothetheinecarboxviath " (4+k
{343-(4-acetylpiperaziny0propyl]-5-floorophenyl)(3-
vrielvIEmnintheaseboxamide n 16r -n n ethy14-(3-(3-Etuoro-5-[(3-  n
dvIathino)oarbouvlaminololatavilacththllothereziaecarbothaale .50 (m+R)
-(343-[4-(eth)lsuLfoaApiperaziny0pc0894-5fluoropheny0(3-  vri 4) am
incolcsa o yam i d a Th 444 ( Mtnjl  '4-(3-(34 fuoro-5-([(thmelay1(3
aridalHaminolcarbonHaminoloheavDeroovIltheeneinecarboxviee in '58 (M+' a c
.ethy1443-(3-fluono-5-([(6-methyl(3-
vnetvinaminolcathonvlaminolvheavIlorooviletherazthecarboxviate 



4 a'4+11)
-(341{4-(eth3deuthonyr)PiPecainef)PrePY4-5-fluoropheaYAI(6-metley1(3-
IHvIllaminokarboxanade 39 (fri+H)
[3-(3-81-ifdimethylemino)sulfonylThiperazinyllpropy95-fluoropheayl][(6- n
etth9(3-avrithvIDethinolcasboxamide 301+9 (M
43-[3-(4-acelylpiperaziayi)propyl)-5-fluoropheny4[(6-theilioxy(3-'
vadvIllainthoHarboxamiele in -46 (114+w  ethyl
443-(3-flaona5-{[(6-thethoxy(3-
thindvTheminalcarbouNamithelthenv)propHthiatrazineceutorylete i 480 (Mill'
-( -(344-(ellaylaalf ony9piperaeinyHpropyl)-5-fluarophenyll(6-methoxy(3-
vndvfflaminolcarboxemide   Mass Spec dala Compound Name ral   OW
440-{(6-azety1M-pyridylHamitmlearhonylaminc)-5- 



nomphenvIlmethylloloenirinenetboxYlele   Haillarainoloarboxemide (5-
WOMPlarolidna-3-y9methylaminolmethyll-2-fluoraphenyll(6-methyl(3- 458
(M+11) rbuty1(31H-3-HM-fluoto-3-([(6-methyl(3- yridy1))eminojemb
nylaminalphottypmethyl]methyleminokyrrolidinecarbox late g 58 (34+14) 44
(M+H) (5- (KOH)pyaolidm-3-34)meihylaminobnethyll-2-fluoropheny1)[(6-
ethyl(3-ewithil)embro1emboxamide  rethyl-N-(1-((4-fluore-3- (H6cnethyl(3-
idyMemino)carbonylammolpheny4)methylX4- neridvilleth vvcerboxamide En-
omt-Nrethyl-N-Of(4Huoin-3-H(6ynethyl(3-
1Holnaminolcarlymylaremo)ohenvllmetIM1(4-nieeticlY111cerbommide
:=1[5-((44thy1(ellaylsulfonyHeminelpipetidyllmelhyl)-241nonaphenyll[Mellnd(
3-ottidvIllamino1 carbon amide  EMEethyl-N-H4M-fluore-3- ([(6-methyl(3-
idyMaminolcarbonyleminolohenvIlmethyll(4-pipeticHlnacetamide MM. 



ethy14-[M-(H6-cyeno(3-pyIidyI))amino]eaobonylamino),-tlflnoroohenvllme.thvl
lpiverarinerarboxy1cte MIMIt tH
di(3-11(6-cYano(31HielyMerninembonylemino)-4- I
loronbenvllmethvIThieerezinecatoxylem am 441 (11/41.-..1 nethYlethYl
44(3-(R6-9Yall9(31)Yriclyl))eminolcarbonyhtmillo)-4- flU010 pheuvIlmaCa di
at mit leecarbovylato 97 kb n, "
-{5-[(4-acetylpipermanyl)methyl]-2.fluoropheny1)[(6-oyam(3-
vricHMarninolcarhoremide (IMP  ethyl 4+[(34[Man
ethylOpyridylDeminoicarbonylaminol-5-
trifIneromeMvIhtheavnmethvHOthetanbleenthonYlate  methyl
9-(Mmethyl-5-{[(6-rnethyl(3-
HylllanunolcarbonvlaminolohenvI)nethvfiniorrartnecarboxMete )",, 420 (1%4
."1 methyl 44(2,6-difluoro-3-{[(6-meth)lM -
vridvIllembtolcarbonylaminolohenyllmethvIlotomazineceMomdcto  ethyl
4-[(4-chloro-2-Mmro-5-([(6-metMlM-
)oidvlllammo1carbonvlaminolvhenvllmeOwtIpioeraxineeerboxvlaEe 458 (M+11)
.vrietyl/leninalearbonylmninol 



telt-butyl 4-KIR)-1-(5-fluotc-3-(((6-
ohenynethyllnioerazinecarboxadale vim). / hen IlellwIlpicerazimearboxyleto
ethyl 4-H R)-1-(5-fluoro-3-(K6-methyl(5- 11121    vrid Illamlcartx)  30
thil+H)   I CH1R)-1-(5-fluoto-3- (H6methyl(3-
vnelvIllanunolcarhonYlaminobaherodlethAlpioerazineemboxylate  yl
1-[(3-([(6racety1(3-pyrielyMemintalcerhomdamln9HarovhenvIhnethadeerannlemMM
Y1M9 8H) o - 1 ylethyl 4-[(3- ((Omen ty1(3-pyridylHaminoice thou] emino)-4-
uorenhenyllmethvIlyioerazimearbovvlate   Mew Spec thta Compound Name 414H)
(6-acety1(3-pyndyMaminorN-{51(4-acetylpiperazinyOmothy1]-2-
eomehenvIlearbexemide 30 (WM) methyl 44[(4-fluoro-3-11Mme0114(3-
yridylpemino]cathonyIamind)phenyOmethyl]medwieminolpipendinecerboxy e 



.0., 14 ( M-11. " -(5- ([(1-2-flMoropEenylI(6-  eth+113-maidvill =Mel
carboxemide    [5-({114lhylsulfonyl)(4-pipeddy1)1meeemMelme1M0-2-
0umeethemllf(6-mettrv1(3-uvridi/Ilamino1embeacemide 446CM TT) '- rE- -j
fluorookenv111(6-meliM(3-mridy1))emina1ca1omemide
(5-[(12-Hlert-butoxy)-N-meMylearbonylemintelmethylaminedmahy11-
r-Morophenv11101-1Momehermlleminolcarboxemide
ME(54(M-((tert-butoxy)-Nmwthylcarbonylamino]ethyl)methy1amiaMmethy1)- EIS.
r aka 41(2-((2- (((6-methyl(3-
vudvMeminolearbanvlandnololiemIlmelhvIloiverazineearboxvle le   ethyl
44(3-{[(6-methyl(3-mxidy1))anind]carboulaminol 1611ememedell
(hen+11meth1lloioeneineearbcorv1em 4. 



11=1 b1M441(IS)-1-(5-fiuore-3- ([(6-methyl(3_
+ManiloathvIemino10hemnedwnowemeivecarbeecelate  416+H) (M e  ethyl
4-[(15)-1-(5-fluom-3- ([(6-methy1(3- weeMllmoinolembouvlereinolobenvIletMIM
emazineearbomeate m 30 (Mi."'  thy14-KIS)-1-(5-fluoro-3- vudvInamin
(R6-methyl(3- lczabo vim'1 MemlleavIWTdernineembordale 430(11-113)
d00111-/(3-1[(6-eed1)1(3-Mdidy1))eminolembonylemino)-4-
fluarothemIlmelhidleieseaelnemlbexviee
EITI[2-fluoro-54mombo1in-4-ylmetMOphenyl]((4- i meollemileminolemboxaolde
1.  (2-fluaro-5-(ItaetM112-(methylaniaMedu4lemimd MeM3(1)PhenYUE(6-
etM1(3-avridv1//emino1earboxamide -rn 



49 (1'111-''  42-fluoro-54
(methyl[2-(methylaminMethyllaminolmethyl)pheay11[(4 -
fluoreehenyl)amiaolearboxamide  -(2-([(4-11uoro-3- ([(4-'
orophenyl)amincdcarbonylaminolphenyl)methyl]medaylamino)ethyl)methox
Mmettedearboxemide 91(114+11) 42- (((4-flooro-3-1[0-
eoropheay0emiuo]earbonylemino)pEwanyl)methyl]mdhyIezaiuMethyl)-Nethnnaeetem
ide 09 (Mt(() ethy44 -[(2-cyano-5- ([(6eamthyl(3-
vddeR)eminelearbonvlarninolohenvilmedrelbiverazineemboxvlabe 20 (M4H) ethyl
4-[(3,4-dffluom-5- ([(6-mety1(3-
vIl)ennino1embomlemino)MmteDmeLhvItniverezinecalboellete 27 (M+H)
-12-fluorn-51(methyl ( 2- mellayl(methylsulfonSmino] ethyl]
eminoMethyl1phem1)((4-  umephemlleminolearboxemide   Mass Spec datR
Compound Name CM"-V 



fluoronheavIl f(4-fluoroofirovI)
N-(5-[({2-HethyLsulfonylpnelityMmiuMethyl)melhylemico) 1]-2-   lemboxamide
48 (144H) corochonvileminolcarbox
N-[S-fluoro-3-(morpbohn-4-ElmMIYI)PEecYSKI- amide 404 (4+H) -(2- ([(4
eflucro-3-([(6-methyl(3-
yridyH)amino]cadsmylmciaoHhenylPaMyl)melhylamiao)MbyHmethoxy-Nethvlcaxboxem
ide 388 (MEM N-(2- II (4-Huoro-3- (I(6-mclEM(3-
eyridyl))aminoicabonylominolphenyl)methylimethylaminolethylENmmhviermee
midge  " IEl) ebuty14-HIS)-1-(3-([(6-metign(3-
widvi)laminolcabonvleininolDetlpdlpicerezinecarboxclate c . 1iu'I 1-3
HISEI-pilmareinvIdavIthinenvIII(6-methrli3vridvIlleminolcarmid 88 (84441) I
4-KISMES-If(6celeMEI(3-
vridvMemicolcarbomEaminoIollerM)MIMIPimecaMmcalilmeciale 412 (M+H) 



Y14-RIS1-1-(3-0-01e(MK3- dvIllaminolcarbomdemina I
oheeMletin/theiverazipecaltaxichte n., +IA)
-(3-{(1S)-144.(edeyieulfon.SiPecazinylielhyl) phenyl)(MemeM303-
vridvMeminoleceboxamide n 82 (M.a' N-
(3-HISH-(4-ecetylpipeannypothySphenyl11(6-methyl(3 vridvMamintelemboxemide
24 (UCH) {ZEMom-S-Kmethyl
(imellyi(methylealfomMaminolcithyl)emimpmethEliplleMIK(6-meMPESMvIlleminole
arboxamide 38 (1)44H)
5-M2-lisSlYilmlfonyilmethylemmoiethylIralammo)methyl]-2-
oroolieny1)116.m.MM(3-raidvI)lem imitatelid 88 Etp"r, '
ethy14-[(IR)-l_3_([(6-mc.thyl(3-
midvMaminolcarbormlaminolithemDeISVIIMMeachlecalisestifc 12 (M+H)
Ihy14-[(11M-I-(3. IRSclaclEY1(3-
.dvlileminolcarbonvIeminoloheavbeltvlbiorrazinecerboxylate 416 (M+H)    I
4-[(18)-1-(2-flucro-3-f ((6-methyl(3-
vridsi)laminolcsebonelaminolobent/ethvlbmerazinecarboxElat 30 (MEM 



yl
4-HIS)-1-(2-fluono-3-1(0-methyl(3-Mamietolcarbanylaminolplieulleilmlipinera
zinecelleoxyla  ( 8 (14411) -KISE /
-(4-acetylpipeaminypethyl]-2-fluoropheaMMS-melME3-  EridvMeminolcarboxamide
20 (+H) iiy14-[(2,4-difluom-3- WommtlEyl(3-
oIieavOiflUiytbipr!aiiecErtoxv1ate miarlecocvl    488(141+1) ethyl
9-[(2,5-difluono-31(6-meilly1(3-
wididlleuninolcerbomeaminolohenvi)melhvlbiperazinecarboxvi 88 (1'4+11)
ethyl 442-(3-{[(6-methy1-3- ethyl
MIlaminolcarbonyleminolithemilellwIlpiommineceitomilete 12+EI) (M c(2-(3-
([(6-methyi-3-  id )andnolcarbonvlamicolohenyllethyllpioerazinecalboxmlate



Maas Spec data Compound Name , (3-12-14-
erthylsulfonyhpiperaziny0elhy1jpheny1)1(6-1nathyl(3-
letylllamtnalcarhoxaaa'de 30 "'''/' methyl 4-13 (2-fluoro-3-11(6-methy4(3-
yrich/Mallunolcarbonvlamino/ohawIlarohYlloiDerazinecewhoxylale  a-butyl
4-(3-(2-fluare-3-106-methyl(3-
1"clyManisolcarhonylezninolyhenvflorannlipiverazinecarbmcylate 400 (Mt'm
/y141(2-hydroxy-3- a(6-methyl(3-
dad)amholearbouvlaminolhhorwIlmethvllphoerazineearbarylate , ,
43-(144Lhylaultany0piperaziny1lmethy0-2-hydrox3pheny11(6-inelhy1(3- ,
Yridvl))auunol oatham -de
-(3-12-14-Khhdimothylcaahamay0piperaziny1lethyl}phery0K6-methyl(3-
/YlielyThammalcaboxamide
-13-(2-214(dialedeYlamina)ealfehYlbileehlehlYllelhAPhellY111(6dheth)1P-
'dYlharomolcarboxamide 



m is (ML" (6-malhyl( -pyridylDamhaal-N43-12-14- methylsulfyllif oeraaei
vIlelhyl/ohenidlcarboxanaide 14 ClAcH)   Y14-1(24iYdnhey-3-11(6-met1yl(3-
dvIllammolearbanylaminolohenvOmethyllviverazinee-arboxylale    420 Q4+}])
q d -hYdlurnamaY-3Thab-
(fd-(almelh.Y1,4711100Y1)YhaeeaeinYllmethYl)PheeY01(d-methYg3-    .  82 04+
11)  13-12411001YISPeladhaY1)ellaY0PheeldlKddhelhA3-
laidYMennnalearboxamide 72  [2-fluoro
3-(3-piperaeinylpmpy0pheny0RGenethyl(3-  laidvThammolcarboxamide 



(3-13-14-(elhyThulfony0piperazinyllpropy1l-2-fluaropheny1)[(6-methyl(3-
vrithdhaminoleathorarhide 14 lhel+FI )
(3-13-01-acedylpiperazinyl)propyl]-2-fluoraphenylld(6-methyl(3-
vridYlnammolcarboxamide   yi 4-13-(2-fluone-3-E6-mellaY113- Yrichelham
nolearbenv  amino) oheavlharooYlloioetartneearhoxylhe 416 (M+F0  eelY1
44(3-{[(1-hYdroxy-6-melhyl-3-
yridynaminolearhonvleaninalohenyhmathvilreverazinecarboxvIale  ethyl 4-[(2
fluorch3 fra hydroxy-6-methyl(3-
Yridad)lamloolearbotYlaminohdienvOmethellpiaerazhlecarhoxvlate    06 MAI)
hellfilhelhYl (22/601-4-1(201uaro-31(6-inelhyl(3-
yridy1))anina3carbonylandna}phenyhmathy1]-2,6-  methvlainelhainenarboxylele



-13-K(32,5R)4-acetyl-3,5-diniethylpiperezinyhmethy1]-2-fluoropheny01(6-
ethyll3dhaidvIheanino1catmcemid a  -butyl 9-1(241aoro-3-1(N-(6-methyl(3-  /
dynlearbamoyllamino/ohenvhmeliviloiherazineetuboxylate 416 (M+H)
13/14-1(2-flaore-3- ffle-16-111ellaY10-
veidyIlloarbamovIlaminobhenyOmelhylloioerazinechboxylate 86 (IN la)
/widvThearboxamide
13-101-acelylpiperazinyllmethy11-2-fluarophenyl)amino)-N-(6-mellty1(3-
Mass Spec data Compound Name in 45+111
([3-(14-[(thmethykruno)sulfonyppiperazinyllmethyl)-2-fluerophonyljanunc).-
46-melly/1(3-evridv0)carboxiunide  (3-
([4(31,111-climelhylcarbamoyppipenszinylimethy11-2-Ruomphens3ausino)-
(6-meUav111-0vriclv111carboxamide 436 (M+H)
(3-1[4-(ethylsullbnyl)piperaziryl]methyi) -2-fluorophenyi)emino]-10-(6-
ths4(3-pseidelllaarbaxamide
(2-fluoro-3-1(4-Onethykulfonyppipera2Snyllmethylkhowpanaino]-11-(6-
ethvIC3-niniclvfficesismcamiele 430 (4+13) 



eethy1(23,6R)-4-1(2-fluoro-3-1[(6-methyl(3-   ylpamino]
carbonylamietheny0esethy11-2,6- 1II ethylpioeitzinecarboxylate 372 (HHH) 92
ag+m ' ---1
(3-E3S,511)-3,5-clicaelhylpipecezinypreethy1]-2-ftuorephews11(6-methy1(3-
vridvillaminalearboxesidc  methyl 4-1(2-fluoco-3-{[(5-methyllsosazol-3-
Dantiol =bora'1 h11 ethelhiserazinecarboxv1 ate 405  SI
ethy14-[(2-fluoro-3-{[(4-
uoroeheelvDenemelearbonvlemino1ohenvIlmethellpiessesinecarboxylate   ethyl
4 -[(3- ([N-(6-cyano(3-ppidyl))carbamoypamino1-2-
eroelscnvI/methvIlvieecazinecarb sickle 30 (M+11)  01y1 4
-[(3-(F-(6-acety1(3-pyridy0)casiaamoyllansino1-2-
ocoodenvIhnolltsilebstreziascalboxvlate
314-(12-fluons-3-aN-16-4rifluoromelhyl)(3- 00tielvIllcarbans 33 rnin
)ohvIlmethylP.iperasinecarboxvle re 388  ethyl 4-([2-11voro-3-[(P101-
'dvIlcarbamovIlansinolehenvilmelhelThieerscinecsaboxelate 



3-{(4-(ezetidisyleulfort30piperez1nyposethyl).2-flaorophenyl)amia*N-(6-
v1(31r.ridv1)1earboxamicte 72 GyHH) butyl
(55,3R)-4-K2-11uoes-3-{p4-(6-methyl(3-
1.1e1))easisamovI1aminclohePe4lMethe11-3 S-clinpfirclnioesac'necerboxvIstie
31(5S,3R)-4-1(241uoro-3- ([1146-InethyP3- vridel/lcarbernevllaminol
oherwIlmethe11-3 5-dimetheloieram7ipoierboxsi ale 30 HVHH)
(340(63,2R)-4-acetyl-2,6-dimethylpiperanlylpnethyli-2- fluoronhcasIlamino1
N46elhvI(3 perid3111eceboxasnide 43 (34+H)
f(53.3R)-4-1(2-fluoro-3-1[N-(6-methy1(3 -
'y1))c..arba.moy1]arnino)pheayl)methyl1-3,5-dimethyIpipera.ciny11-N.Nrce1tv
lc.esboxe.mide ns 64 (1y1+-v
(3-11(68,2R)-4-(ethylsulfony1)-2,6-clinsellp4PiPerazinyl]methyl) -2-
fleasoehenvilam uo1-N-(6-methvI(3-pyrielvIl1arbexamidc H9 (1)'1+1-TA) 1
1134 (055,2R)-4-[(dimethylamino)sulfonyl]-2.6-dimethylpiperazinyl) norm
vilemusol melhyl)-2- -N-(6enethelf1-owidv111carboxamide 



83 (31+141
-12-11uoro-3-(1,2,4-triszolo[3.4-cipiporazin-7-31methyOphenylli(6-methyl(3-
.'dv1)1aminalcarboxamide 96H)
-{2-11uoro-3-[(3-suctly1(1,2,4-hiazolo(,4-cipiperazin-7-
vthmednillohenv1/116-melln013-ncidv111amino1calboxemicle   Mass Spec dAta
Compound Name o
[(3-ethyl(1,2,4-trtazolo[3,4-c)piperazin-Tylfimethyl]-2-fluoraphenyl) [(6-
ettrvit3wwidvtilaminelcarboxamide 4Dg (14+41  -(2-fluom-3-
([4-(methylsulfonyfipiperazinyllmethyl)phetylll4-  widelaminficmisoxamide
22 (Wiz')  434[4-(ethylsulfony1)piperazinyfimellw4l-2-flaomplieny1)(4-
endvlaminelcashrwassids 02 (M+II)  ethyl 44(2-fluore-3-(((6-meth31(3-
leridaillaminclearbonvisannolohenvilmethvflointanAncearboxviato  Example 10
Target identification Asseyt 1002041Specificity assays: Specificity towards
=dim myosin is evaluated by comparing the fillet film chemical entity on
actin-stimulated ATPase of Entine' of myosin isofemis: cardiac) skeletal
and smooth muscle, at a single 50p14 coneentralien or lo multiple
concentrations of the chemical entity. 



Example II Its vitro Models of Dose Dependent Cardiac Myosin ATPase
Modulation [00205]Reconstituted Cardiac Sarcomere Assay: Dose responses are
measured using a calokum-buf wed, pyrurate ktiase and lactate
dehydrogenase-caupled ATPase assay . contaiting the hallowing reagents
(concentrations expressed are 51101 assay concentrations)7 Potassium PIPES
(l2 n'}, MgC12 (2 m101 ATP (I n04), DTI' (1 mM), BSA (0.1 mg/me, NADE (0.5
ntM), PEP (1.5 mbell, pyruvate kinase (4 Um)), lactate dehydrogenase (8
U/m1), 31MANTIMAM (90 ppm). The pH is adjosied in 6.110 at 22sC by addition
of potassium hydroxide. Calcium levels are controlle4by a bin( ludas system
containing 0.6 mM ROTA and varying concentrations of calcium, to achieve a
fine calcium conomtrationM to bele M. 1002061The pro Min components
specific to this assay are bovine cardiac ',myosin subfisartment-1
(typically 0.5 04 bovine cardiac actin (14 0M) bovine cardiac trop myosin
(typically 3 KM), and bovine esmlinc troponin (typically 3-ti AM). The
exact concentrations of tropemyosin and tropcnin are determined
empirically, by titration to achieve maximal thffeInceiD ATPase activity
when tient/MD in the sesame of 2 mMEGTA versue that meanued in the presence
of 0.1 ruM CaCis. The exact coneentration of myosin in dm assay is also
determined empirically, by titration to achieve admired role of ATP
hydrolysis. This 104  Vaded between protein preparations, due to variations
in the fraction of active molecules in each preparation [00207]Dose
responses am typically measured at the =kiwis concentration corresponding
to 25% or 50% of maximal ATPese activay (pa25 or Faso), so a PreliminarY
experiment is performed to test the reapease of the ATPase activity to free
calcium concentrations in the range of lx104M to bile M. Subsequently, the
assay mixture is adjusted to do pCaso (typically 3x104 M). Assays are
performed by first preparing a diluEon series of test compound, each with
an assay mixture containing potassium Pipes, MgCli, BSA, DTP, pyruvate
icinasft lactate dehydrogenase, myosin subfinonent-I, antifoam, HOU, CaClo,
and :valor_ The assay is started by adding an equal volume of solution
containing potassium Yip= MgClo, BSA, Du, ATP, NADH, PIZ actin, I-mammas/a,
troPonin, antifoam, and water. ATP hydrolysis is monitored by absorbance at
340 nm, The resulting dose response curve is fit by the 4 parameter wmalion
y= Bottom + ((Topftottem)/(1+(03C50/7CYMA0)). The ACIA is defined as the
concentration at which ATPase activity is 1.4-fold higher than the bottom
ofthe dose curve. [00208]Cardiac Myofibril Assay; To evaluate the effect of
chemical entities on the ATPase activity effort-length cardiac myosht in
the context of native sarcomere, skinned myofibril essays are performed.
Cardiac myofibrils al obtained by homogenizing cardiac tissue in the
presanca of a non-ionic detergent Such treatment removes membianes and
majwity of soluble cytoplasmic proteins but leaves intact cardiac
sarzamerie acto-myosin apparatus. Myofibril preparations retaiu the ability
to hydinlyze ATP in a CC contained manner. AT-Rase activities of such
myofibril preparations ki the presence and absence of chemical uti7== are
assayed at Cr concentrations acre= the entire calcium responsWrange but
with preferred calcium concentrations giving 25%, 50% and 100% of a maximal
rate_ [007091Myofibrils can be prepared from either fresh or flash frozen
tissue that has been rapidly thawed. Tissue is minced finely and
resuspended in a retracing biller containing the following reagents
(concentrations expressed are final solution concentrations): Tris-HC1 (10
mbr), MgC12 (2 mM), ICI (75 mM), EGTA (2 m.111),NaN3 mM), ATP (1 m.M),
phosphocannue (41uM), EOM (50 na), DTT (1 mM),benzamidine (1 rri.N1), PMSF
(0_1 mM), leupeptin (I uWm1), pepstatin (1 uglm1), and =ton X-100 (1%). The
pH is argusted to 1.2 at 4sC by addition of NCI. After addition of PDTA to
10 mM the tissue is minced by hand et 47C, in a cold room end homogenized
ushig a large ntowstator bomogenizer (Omni Mixer). After blending for 10s,
the material is polluted by centrifugation (5 minutes, 7000x g 105  max,
4%). The myofibrils aro then resuspended in a Standard Buffaccontaining the
followthg magenta (concentrations expressed art Real solafion
concentrations): Tris-HG (10 raM) pH 72 at 41C, Mg02 (2 m)4 KO (75 mfi),
EGTA (2 mM), NaN3 (1 mbil), Triton X100 (1%), -mina a gjass.glass tissue
grinder (Kontos) mttil smooth, =sally 9-5 strokes The myofibril pellets axe
washed several times by brief homogenization, ming the rotor-slator
homogenizer in 10 volumes ofstandard buffer, followed by conlaugation. To
remove detergent, be myofibrils are washed seven' more times with standard
buffer lacking Triton X-1. The myofibrils are then subjected to three
rounds of gravity filtration using 600, 300, and finally 100 pm nyionmesh
(Spectrum Lab Products) to generate homogmoue mixtures and Pei-retied down.
Finally, the myofibrils are resuspended in a storage buffer containing the
foilmving reagents (conemtmliona expressed are final solution
concentrations): Potassium PIPES (12 mM). MgC12 (2 toM), and DT: (I mtrlli
Solid sucrose is added while stirring to 10% (w/v) before drop-freezing in
liquid nitrogen and storage at -WPC. (002101Dose responses am measamd using
a calcium-buffered, pyruvate kinase and lactate dehydragenase-coupled
ATEase Jimmy containing the following reagents (convents:aims expressed are
final assay concentrations): Potassium PIPES (12 mM), Mgaz   mM), ATP (005
mM), Drr ral4 BSA (0.1 mall), NADII (0_5 mid), PEP (1 fi inM), pyravate
Iciness (4 Illin0,1actato dellYdrogenase (8 Ufm1), and antifoam (90 ppm).
The pH is adjusted to 080 at 22aC byaddifiouoPpoLisituDhydlode. Calcium
levels are controlled by a buffeting system containing 0.6 mMEGTA and
varying concentrations of calcium, to ezthave a free calcium concentration
of Isle Mto 1x104 M. The myofibril concentration in the Baal essay is
typically 0.2 to I mWml. 



1002111Dose responses are typically measured at the calcium concentration
conesponding 025%, 50%, or IOC% of maximal ATP ase activity (pCaas, pease,
pCaits). so a preliminary experiment is performed to test the response of
the ATPese activity to free calcium concentrations is [hexane of 10104 M to
I x104 M. Subsequently, the assay mixture is adjusted to the pease
(typically 3x107 M). Assays are performed by first preparing &dilution
series of ton compound, each with an assay mid= containing potassium Pipes,
MgCb., ESA, OTT, pyruvatc Maas; lactate dehydrogenas0 cardiac myofibrils,
anlifoam, BGTA. CaC12., and water. The assay is atarted by adding AN equal
volume of solution containing potassium Pipes, MgCla, ESA, OTT, ATP, NADH,
PEI, antifoam, and water. ATP hydrolysis is monitored by absorbauee at 340
urn. The resulting dose response curve is fit by the 4 parameter equation
y- Bottom + ((Top-Bottomp(1+(83C5058411i11))). The  ACI A is defined as the
concentration at which ATPase activity is 1.4-fold higher than the bottom
of the dose curve. Example 12 Myoeyte Assays [00212]PRBPARATION OP AMU
CARDIAC VEMRICULAR PAT MYOCTISS. MulL male  Sprague-Dawley rats are
anesthetized with a muktare ofisoflurane gas and oxygen. Hearts are quickly
excised, aimed and the ascending aorta cumulated. Continuous retrograde
perfusion is initiated on the hearts at a perfusion pressare of 60 cm MO.
Hearts are that perfused with earominelly Ca2t free modified Krebs solution
of the following composition:  I IO naMNaCI, 2.6 esMKCL, 1.2 niM MIRO.
7H20, 12 mMMgS0i, 2a ELM NaHC0a, 11 miVI glucose and 4 mM Hopes (all
Sigma). This medium is not recirculated end is continually gassed with 02.
After approMmately 3 minutes the heart is perfused with modified Krebs
buffer supplemented with 3.3% collagenese (169 1/mg activity, Class IT,
Worthington Biochemical Corp., Freehold. NJ) and 25 aM fimel calcium
concenhation until the heart becomes sufficiently blanched and soft The
heart is removed from the =molar, the anis end vessels discarded and the
ventricles are cut into small pieces. The myarytes am dispersed by gentle
agitation of the venhicular tissue in bush collagenase containing Krebs
prior to being gently forced through a 200 pm nylon mesh in a50 co tuba The
resulting myocytes are resuspended in modified Krebs solution containing 25
Am calcium. Myouytes are made calcium tolerant by addition of a calcium
solution (100 mM stock) at 10 minute intervals until 100 phi calcium is
achieved. After 30 minutes the supernatant is discaided and 30- 50 ml of
Tyrode buffer (137 mMNaCI, 3.7 mM KCL, 0.5 mMMgCL, 11 roM glucose, 4 mM
Hopes, and l.2 mM CaCla. pH 7 .4)is addedto cells. Cells are kept for 60
min at 370C pdor to initialing experiments and used within 5 hrs of
isolation. Preparations of cells are used only Knells 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 between3 and 8% am used in the following experiments. [00213]ADULT
VENTOICLILARMYOCYIE COMIRACITEITY EXPEIUMENTS. Aliquots of Tyrode buffer
containing myarytes are plated in perfusion chambers (series 20 RC-272,13;
Framer Instruments) complete with Leaking platfonna Myouytes are allowed to
attach, the chambers heated to 37C, and the cells then perfused with 370C
Tyrode buffer. Myocytes are   field stimulated at 1 Hz ha with platinum
electrodes (20% above flumshold). Only cells that have clear shiafions, and
are quiescent prior to pacing are used for contractility experiments. To
detennine basal contractility, myecytes 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 240Ra. Frame grabber.111Y0Pacen acquisition, and analysis software
for cell contractility are available from lonOptix (Milton, MA).] After a
minimum 5 minule basal contractility period, test compounds (0.01 -15 jiM)
are perfused on the noecytes for 5 minutes. After this time, fresh Tyrode
buffer is perfused to determine compound washout charactraiedes. Using edge
detection strategy, contractility of the nayocytes and contraction and
relaxation velocities are continuously recorded. WOMBCONRIACM_ITY SHAM=
Three or more individual myocytes are tested per chemical entity, using two
or mere different myocyte preparations. For each call, twenty or more
contractility transients at basal (defined as 1 min prior to infusion ofthe
chemical. entity) and after addition of the chemical entity, am averaged
mid comment The verag transients are analyzed to determine camps in
diastolic length, and using the lenwizard analysis program (lonOptit),
fractional shortening (%deerease in the diastolic length), and maximum
contraction and relaxation velocities (umlsec) are determined. Analysis of
individual cells are combined Thomas in Motional shortardng over bawl
indicates potentiation of myoeyte contractility. 100215]Cmcium murmur
miamiss: Pura loadhig: Cell permeable Fura-2 (Molecular Probes) is
dissolved in equal amounts of phminic (Mol Probes) and PBS for 10 . min
%RT. Al j..%1 Mei stock solution is made in 'Dards buffer team inirg 500 mM
probenecid (Sigma). To load cells, this solution is added to myoeytes atRT.
Alger 10 min. the buffer is removed, the cells washed with Tyrede
containing probenecid and incubated at KT for 10 min. This wash and
incubation is repeated. Simultmeous contractility and calcium measumments
are detexmined within 43 min. of loading. 1002161Imaging: A test compound
is perfused on cells. Simultaneous contractility and calcium transient
ratios are determined at baseline and after addition of the compound_ Cells
me digitally imaged and contractility determined as described above, using
that a rod filter in the light path to avoid interference with fluorescent
calcium measuminents. Acqnisition, analysis software and hardware for
calcium transient analysis are obtained non InnOptix. The inatinmealation
for fluorescence measurement includes a xenon arc lamp and a Hyperawitch
dual excitation light source that alternates between 340 and 380
wavelengths   at 100 Hz by a gam-driver minor. A liquid filed light guide
delivers the dual excitation light to the microscope and the emission
fluorescence is determined using a photomultiplier Labe (PMT). The newsmen=
system interthce routes the PMT signal and Mentos are recorded using the
lonWizard acquisition program. 1002171Anakig For each cell, ten or mere
contractility and calcium ratio transients 



at basal and after compound addition, when averaged and compared
Contractility average transients are analyzed using the lonwizard analysis
plogiam to determine changes in diastolic length, and fractional shortening
(% decrease in the diastolic length). The averaged calcium ratio transients
are analyzed using the Imminent analysis program to detemeine changes in
diastolic and systolic radios and the 75% time to baseline (Tab
[002191DIMAtuirm: To determine Mc durability of response, mgoketes are!
challenged with a teat compound for 25 minutes followed by a 2 min. washout
period. Contractility response is compared et 5 and 25 min. following
compound infusion [0021911MtESHOLDPMENTIAtt Myocytes are field admitted at
a voltage approximately 20% above thasholci la these experiments the
threshold voltage (minimum voltage to pace cell) is antptdcally datamninad
The ecil paced at that threshold and then th test compound is infused.
After the activity is at steady stale, the voltage is decreased for 20
seconds and then restarted. Alteration of ion channels comerapcods to
increasing or lowering the threshold action potential [00220]Hz FREQUENCY:
Contractility of myotyles is determined a1.3 Hz as follows: a  I mit basal
lima point followed by perfusion of the test compound for Sink, followed by
a 2 min washout. Alter the cell contractility has returned completely to
baseline the Hz frequency is decreased to'. Ater an initial acclimation
period the cell is challenged by the same compound. As this species, rat,
exhibits a negative force frequency at 1 114 at 3 Hz the FS of the cell
should be lower, bul the cell should still respond by increasing its
fractional shortening in the pmence of the compound. 1002211ADDITIve
ItTlittlsorROTERENOL: To demonstrate thal a compound act via a different
mechanism than !he adrenergic stimulant isoproterenel, cells are loaded
with fura-2 and simultaneous measurement of cootractility and calcium
ratios are determined. The myocyles are sequentially challenged with 5 awn
or less of a test compound, buffer, 2 Mid - isoproterenol. buffer, and a
combination of a test compound and isoproteraml. Example 13  In WO Model of
Dose Dependent Cardiac Myosin ATFase Modulation 1002221Bovine and. rat
cardiac myosins are purified from the respective cardiac tissues. Skeletal
and smooth muscle myosins used in the specificity studies are pulified from
rabbit skeletal muscle and chicken gizzards. nespectively. All myosins used
in the assays are converted to a single-headed soluble fonn (SI) by a
limited proteolysis with chymotypsin. Other summed components toponin
complex, [rep myosin and actin are purified from bovine hearts (cardiac
samornere) or chicken pectoral muscle (skeletal saremaere). [00223]Activity
of myosins is monitored by memariug the rates of hYdroiysis of ATP. MyoM1
ATPase is wry significantly activated by actin filaments. ATP turnover is
detected in a coupled enzymatic assay using pyruvate Hasse (PIC) and
lactate dehydrogenase (LDH). In this assay each ADP produced as a result of
Al? hydrolysis is recycled to ATP byPK. with a simultaneous oxidation of
NADH molecule by LDH. HAHN oxidation can be convenieudy monitored by d
crease in absorbance at 34ticin wavelength. [00224]Dose responses um
measured using a mIcium-buffered. pyruvate biome and lactate
dehydrotimase-eoupled A7Pase assay containing the following reagents
(concentrations expressed are filial asiory concentrations): Potassium
PIPES (12 mM), Mg012 (2 roM), ATP (1 mM), DTI' (I m11), BSA (0,1
mtitml),NADH (0.5 nth, E' (13 niM), pyramte %blase (4 U/,1), lactate
dehydregenase (g U/m1), and entire= (90 ppm). The pH is adjusted to 680 at
22C by addition ofpotossium hydroxide. Calcium levels are controlled by a
buffering system containing 0.6 mM SOPA and varying concentrations of
calcium, to aohleveafrcjumconceritraliouorlx10'MIo 1x104 [011225]The
protein components specific to this assay are bovine cardiac myosin
aubfragment-1 (typically 0.5 ylVD, bovine cardiac %Ha (14 FM), bovine
cardiac tropomyosin (typically 3 pM), and bovine cardiac ttoponin
(typicsdly 3-8 FM). The exact conceatmlions of tropomyosha and tropouin are
detennined empirically, by titration to achieve maximal difference in
ATPase activity wheumeasured in the presence of 1 mM EOTA versus that
measured in the mosaic of 0.2 mM CEOs. The exact concentration of myosin in
the assay is also detemiined empirically, by titration to aohievea desired
rate of ATP hydrolysis_ This varies between protein preparations, due to
variations io the fraction of active molecules in each preparation.
[00226]Compotmd dose responses ore typically measured at the calcium
coseeMmtion corresponding to 50% of maximal ATPase activity (pease), so a
preliminary experiment is performed to test the response of the ATPase
activity to free calcium cencenhntions in the  



range of late M to lx104 --M -githseff mealy, the assay mixture is adjusted
to dm pCaso (typically Axle M). Assays are performed by firstpreparing a
dilution series attest compound, each with an assay mixture containing
porothum Pipes, MgCla, ESA, On pyruvete Icinase, lactate dehydrogenase,
myosin subfragment-1, antifrom EGTA, Catty, and wafer. The assay is started
by adding an muel volume of solution containinv potassium Pipes, MgClat
BSA, OTT. ATP, NADA, PEP, actin, trupomyosin, trauma% antifoam, and water.
ATP hydrolysis is monitored by absorbance at 3401im. The restating dose
maponse carve is fit by the 4 parameter equation y -Bottum +
ffrop-Bottom)/(1+HEC50/Xyglillgh ThethC1.4 is defined as the coneankation
at which AlPaso activity is 1.44old higher than the bottom of the dose
curve. (00227]Ability of a compound to activate carthac myosin is evaluated
by the effect of lire compound on the actin stimulated ATIthse of SI
subfragment Actin filaments in the assay are decorated with troponin and
tropomyosin and Ca4-1 coneethmtion is adjusted to a value that would result
in 50% ofmaximal activation. S1 ATPase is measured in the presence of a
dilution series of the compound. Compound concentradou required for 40%
activation above the ATPase rate measured in the presence of &proof
(equivalent volume of HMSO) is reported as ACay Example 14 In viva Rn Waal
Shortening Assay (00228]AthetiasMath 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 There is a minimum three-day
acclimation period pace to experiments.  1002291ECHOCARDIOGRAPHYAnimals are
anesthetized with isoflurane and maintained within a surgical plane
throughout the procedure. Core body temperature is maintained at 370C by
using a heating pad. Once anesthetized, animals are shaven and hair remover
is applied to remove all Hazes of fir from the chest area. The chest area
is further prepped with 70% ETOH arid ultrasound gel is applied. Using a GE
System Vingmed ultrasound system (General Marie Medical Systems), a 10 MHz
probe is placed on the chest waft and images are acquired in the short axis
view at the level of the papillary must- 2-D M-mode images of the left
ventricle are taken prior to and after, compound bolus injection or
infusion. fa vivo fractional shorteniug ((rod diastolic diameter - end
systolic d iarneter)f end  diastolic diameter x100) is delennitied by
analysis of the Itthroodo images using the GB EchoPak software program.
1002301Bows MID INFUSION MtricACYFor bolus and infusion protocols,
fractional shortening is determined using echocardiography as dcribed
above. For bolus and infusion pmtocols, five pre-dose M-Mode images are
take.n at 30 second intervals prior to bolus injection or infusion of
compounds. After injecdon, M-mode images axe taken at 1 min and at five
minute intervals therealtor up to 30 milk Bolus injection (0.5-5 mg/kg)
OnnenSiOn is via a tail vein catheter. Infusion parameters are debanuine.d
from phaunacokinetic profiles of Om compounds. For infusion, animals
received a minute loading dose immediately followed by a 29 minute infusion
dose via a tail vein catheter. The loading dose is calculated by
detennining the target coati:Mallon x the steady state volume of
distribudon. The maintenance dose concentration is determhled by taltrog
the target concentration x the clearance. compounds are formulated in 2555,
cavitron vehicle for bolas and infusion protocols. Mood samples are taken
to detennia.e the plasma concentration of the compounds. Example 15
Hemettlynamtes in normal and heart (allure animals 1002311Animals are
anesthetized with isofhunmie. maintained within a surgical plane, and then
shaven in prepanstion for catheterization An incision is made in the neck
region and the right carotid &trip cleared and isolated A 2FrenchMillar
Micro-tip Pressure Catheter (NhIlar Instrummts, Houston, TX) is cannulated
into the right carotid artery and threaded past the aorta and into the left
ventricle. 13nd diastolic pressure readings, max +1- dp/dt, systolic
pressures and heart rale arc determined continuously while compound or
vehicle is infused-Measurements are recorded and analyzed using a 1 twerLsh
and the Chart 4 software program (ADInstruments,Mmmtain View, CA).
Hemodynamics meastiremeals are perfomied at a select infusion
concentration. Blood samples arc taken M determine the plasma
trancontration of the compounds, Example 16 Left Coronary Artery Occlusion
Model of Congestive HeartFallure 1002321AnimusM01081trafnle-Dawley Cl)
(220-225 g; Charles River) Tats am used in this experiment Animals are
allowed Me aree-s to water and commercial rodent diet under standard
laboratory conditions. Room temperature is maintained at 20-  231C and mom
illurninatu is on a 12/12-hour light/dark cycle_ Animals are acclimatized
to the laboratory enviromnent 5 to 7 days prior to the study. The animals
are fasted overrdght pribr to surgerY 



1002331OCCLUSION PROCEDUREAnimals are anaesthetized with
ketaminelicylazine (95 mg/kg and 5 mg/Icg) and inhthate.d 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
right lateral recumbency and initially placed on a ventilator with a peek
inspiratory pressure of 10-15 cm 1120 and respiratory rale 60-110
breaths/min 100% Or 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 4th-5 intercostal space. The trade:dying
muscles are dissected with care to avoid the 'Mora/ thonicie vein, to
expose the intercostal muscles. The chest cavity is entered through 4th-5th
intercostal space, and the incision expanded to allow visualization of the
hurt The pericardium is opened to expose the licarL A 6-0 sine suture with
a taper needle is passe MIMS the left coronary artery near its origin,
which lies in contact with the left margin of the pulmonary cone, at about'
mm from the insertion of the left auricular appendage_ The left coronary
artery is ligated by tyiog the suture around the artery Fl.C1:2. Sham
animals arc treated the same, except that the sabre is not tied. The
incision is closed in three layensi The ret is ventilated until able to
ventilate on its WT. The its are extubated and allowed to recover on a
heating pad. Animals receive buprenotphine (0.01-0.05 mg/kg SQ) for post
operative analgesia. Once Wake, they are returned to their cage. Animals
are monitored daily far signs of infisction or distress. Infected or
moribund animals are eallanized. Animals are weighed once a week_
1002341EFFICACY ANALYSISApproximately eight weeks after infarction surgery,
rats are scanned for signs of rtryocanlial infarction using
echocardiography. Only those animals with decneased fractional ehoriening
compared to sham rats are utilized further in efficacy experiments. In all
experiments, there are four groups, sham -f vehicle, sham + compound, LCL +
vehicle and LCL + compotmd. At 10-12 weeks post LCL, rats are infused at a
select infusion concentration. As before, five pre-dose M-Mode images axe
taken at 30 second intervals prior to infusion of compounds and Mcnode
images are taken at 30 second intervals up to 10 minutes and every minute
oral five minulo intervals thereafter. Fractional shortening is determined
from the Mknode images. Comparisons between the pre-dose fractional
shortening and compound treatment are performed by ANOVA and a post-hoc
Student -Newman -Keith. Animals are allowed to recover and within 7-10
days, animals are again infused with compounds using the hemodynamic
protocol to determine bemodynamic changes of the compounds in hemt failure
animals. At the end to the infusion, its are killed and the heart weights
determined. [002551When tested as described in Examples 10-16, chemical
entities described , herein are shown to have the desired activity.
[00236]While the present invention has been described withreference to the
specific embodiments diner{ it should be understood by those skiUed in the
act that Venetia changes mayhems& and equivalents row be substitutai
without departing from the (me spirit and scope of the invention. In
addition, many modifications may be made to adapt a particular situation,
material, composition of matter, process, process stop or steps, lo the
objective, whit and scope of the present invention. All such modificatinns
am intended lobe within the scope of &invention All patenla and
publications cited above are betaby incorporated by reference. Example 17
Cardiac Contractility in vitro and in vivo in a Rat Model Meas.Failure
[00231A myofibril assay is used to identify compounds (myosin activators)
that directly activate the cardiac myosin ATPase. The cellular mechanism of
action, in vivo oats function m SPeague Dawley (SD) rats, and efficacy in
SD rats with defined heart failure to active compound is then detestable&
Cellular contractility was quantified using an edge detection strategy and
calcium transient measured using fura-2 leaded adult rat cardiac myocytes.
Cellular contractility increased over basetine within 5 minutes of exposure
to an active compotmd (13.2 CM) without altering fin calcium transient_
Combination of active unwound. with isoproterenol (0-admnergic agents
should result only be an additive increase in contractility aegis no
finther change in the calcium transient demonstrating the active compound
was not inhibiting thePDE pathway. In vivo evateacfile function in
anesthetized SD its is quantified using echocardiography (M-moda) and
simultaneous pressure measucanents. SD rats are infused with vehicle or
active compound at 0.25 - 2.5 mggegger. The active compound should unwise
fractional shostedng (FS) end ejection Emotion (Elet) in a dose-dependent
manner with no significant change in peripheralblood pressures or heart
rate except at the highest dose. Rats with defined head failure induced by
let coronary ligation, or sham treated rags may have similar and
significant increases in FS  and BF when treated with 0.7 -1.2 zugregrer
active compound. in summary, the relive compound increased cardiac
contractility without increasing the calcium transient and was efficacious
in a rat model ofheart failure indicating the active compound may be a
usefid therapeutic in the treatment ofDamn heart failure. Example 18
Pharmacology m02381The pharmarelogy of a least one chemical entity
described herein is investigated in isolated adult rat cardiac myonytes,
anesthetized rats, and in a chronically instrumented eaninemodel of heart
failure induced by myocardial infarction combined wire rapid ventricular
pacing. The active componad increases cardiac nworete contractility 03520
=0.2 24) but does not increase the magnitude or change the kinetics of the
calcium transient at concentrations up to 10 MinFrea-21oaded nwocytes. The
active compound (30 M) dors not inhibit phosphodiesterase type 3. [002391In
anesthetized rats, the active compound increases echocardiogrephic
fractional shortening from 45 5.1% to 564.6% shor a 30 minute infusion at
1.5 mg/kg/hr (n=6, p <001). r 00240]In conscious dogs with heart
failureactive compound (0.5 mg/kg-bolus. 



Shen 0.5 ingficar iv. for 6-8 hours) increases frareional shortening by 74
7%, cardiac output by 45 9%, and s Wake volume by 101 19%. Hearreate
deorrests by 27 4% and left atrial pressure falls from 22 2 mmHg to 102
mni.Hg (p <0.05 for ell). In addition, neither mean arterial pressure nor
coronaty blood fire 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 inpatients
with heart failure. Erample 19 Pharmaceutical Composition 650241]A
pharmaceutical composition for intravenous administration is prepared in
the following manner. [00242/ .1 mWmL (es flee base) IV solution with the
vehicle being 50 add citric acid, pH adjusted to 5.0 with MDR   Composition
Unit Formula (ugOn1a) Active Agent LOU Citric Acid 10.51 Sethi= Hydroxide
qs to pH 5.0 Water for InIecnon (WE) ms. to I rah  *All components other
than the active compound are USP / Ph. Hon compliant 6102431A suitable
eomponading vessel is filled with W1M to approximately 5% of the bulic
solution volume_ The citric acid (10.51 g) is weighed, added to the
minnow:thing vessel and stirred to produce 1 M cihic acid. The active agent
(IMO g) is weighed and dissolved iu the IN citric acid solution.
The:emitting solution is transferre.d to a larger suitable compounding
vessel and WC is added to approximately 85% of the balk solution volume.
The pH of the bulk solution is measured and adjusted to 5.0 with 1 NNa0EL
The solution is brought to its final volume (I Man) with WM. 



What is claimed is: A compound of Formula lc and/or a pharmaceutically
acceptable salt thereof Formula lc wherein Ti is -CHRw, or -CHRFICHRis-; n
is one, Iwo, or three;       R7 is optionally substituted aryl, optionally
substituted aralkyl; optionally substituted cycloalkyl, optionally
substituted heteroaryl, optionally substituted heteroaralkyl or optionally
substituted heterocycloallwl;       Rs is hydrogen, halo, cyano, optionally
substituted alkyl, optionally substituted heterocycloalkyl, or optionally
substituted heteroaryl;        RI is hydrogen, halo, cyano, optionally
substituted alkyl, optionally substituted heterocycloalkyl, or optionally
substituted heteroaryl;       R5 is hydrogen, halo, cyano, optionally
substituted alkyl, optionally substituted helerocycloalkyl, or optionally
substituted heteroaryl; each R6 and R7 is independently selected from
hydrogen, aminocarbonyl, alkoxycarbonyl, optionally substituted alkyl, and
optionally substituted alkoxy, or Re 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;        Ria is hydrogen,
halo, cyano, hydroxyl, optionally substituted alkyl, optionally substituted
heterocydoalkyl, or optionally substituted helaroaryli and       each Rix
and Ro 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
cydoalkyl, and optionally substituted heterocycloalkyl.       2.A compound
of Claim 1 and/or a pharmaceutically acceptable salt thereof, wherein Ro
and R,5 are independently selected from hydrogen, methyl, carboxy,
melhoxycarbonyl, ethoxycarbonyl, pmpoxycarbonyl, isopropmrycarbonyl,
tertbutoxycarbonyl, benzyloxycarbonyl, N,N-N, N-dimethylcarbarnayl ,
acetyl, methylacetyl, dimethylacetyl, propoxy. methoxy.
cyclohexylmethyloxy, methylsulfaulnIA, ethylsulfonyl, npropylsulfonyl,
isopropylsulfonyl, azetidin-1-ylsulfonyl, dimethylamina sulfonyl,
methanesulfonamido. N-methyl-methanesulfonamido, ethanesulfonamido,
N-methylethanesulfonamido, N-methorycarbonyl-N-methylamina,
N-elhoxycarbonyl-Nmethylamino, N-isopropoxycarbonyl-N-methylamino,
N-terf-butoxycarbonyl-Nmethylamino, acetamido, N-methylacetamido,
N-methylpropionamido, Nmethylisobutyra mido, amino, methylamino,
dimethylamino, N-methyl-(dimethylamino sulfonypamino, and pipeddin-1-yl.
3A compound of Claim I 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 pyddazinyl. 



A compound of Claim 1 and/or a pharmaceutically acceptable salt thereof,
wherein R2 is chosen from pyddin-3-yl. pyddin-4-yl, pyridin-1-oxide,
phenyl. A, and isotiazol-3-yl, wherein the pyridin-3-yl, pyridin-44,
pyridin-1-mdde, phenyl, pydmidin-5-yl, and isoxazol-3-y1 is optionally
substituted with lower alkyl. lower alkoxy, halo, cyano or acetyl.
A compound of Claim 3 and/or a pharmaceutically acceptable salt thereof,
wherein R2 is pyddin-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
pydmidin-5-y1; or optionally substituted isoxazol-3-yl.              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        Rio 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             A compound of Claim 6
and/or a pharmaceutically acceptable salt thereof, wherein T2 is -N=.
A compound of Claim 6 and/or a pharmaceutically acceptable salt thereof,
wherein Ris s selected from hydrogen, methyl, fluor, cyano, methoxy, and
acetyl.       10. A compound of Claim 9 and/or a pharmaceutically
acceptable salt thereof, wherein Rio 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 Ft, is hydrogen or fluoro.        13. A compound of Claim 1 and/or
a pharmaceutically acceptable salt thereof, wherein R4 and Rs are
independently chosen from hydrogen. nyridinyl. halo and optionally
substituted lower alkyl.        14. A compound of Claim 13 and/or a
pharmaceutically acceptable salt thereof, wherein R4 is hydrogen,
pyridinyl, trilluoromethyl, or fluoro.        15. A compound of Claim 13
and/or a pharmaceutically acceptable salt thereof, wherein 12s 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
ancflor a pharmaceutically acceptable salt thereof, wherein Rin is hydrogen
or fluoro. 



18. A compound of Claim 1 and/or a pharmaceutically acceptable salt
thereof, 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.             A compound of Claim 1 and/or
a pharmaceutically acceptable salt thereof. wherein Ra 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.       29. A compound of
Claim 1 and/or a pharmaceutically acceptable salt thereof, wherein R3, R7,
Rs, and R73 are hydrogen.  25.A compound of Claim 'I and/or a
pharmaceutically acceptable salt thereof, wherein one of RI R,. Rs, and R13
is halo, methyl or cyano and the others are hydrogen. 26A compound of Claim
1 and/or a pharmaceutically acceptable salt thereof, wherein two of R3, R.,
Rscalld RI3 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 isozazol-3-y1; R3 is
hydrogen or fluor, RI is hydrogen, pyriclinyl or fluoro; RsIS hydrogen or
fluor, R6 and Ry are independently hydrogen or methyl; and Ris is hydrogen
or fluoro. 28A compound of Claim 1 and/or a pharmaceutically acceptable
salt thereof, wherein         R6 is pyridin-3-y1 which is optionally
substituted with lower alkyl; phenyl which is optionally substituted with
halo; optionally substituted pyrimidin-5-yl, or optionally substituted
isoxazol-311; 



Re is hydrogen or fluor.); RI is hydrogen, pyridinyl or fluoro; Rs is
hydrogen or fluoro; Re and R7 are independently hydrogen or methyl; and R13
is hydrogen or fluoro, wherein one of R3. R4, and Rs is not hydrogen,
29. A compound of Claim 1 and/or a pharmaceutically acceptable salt
thereof, wherein the compound of Formula 1c is selected from
N[3-fluoro-5-(pipeddylmethyl)phenyl][(6-methyl(3-pyridylpamino]carboxamide;
N[3-fluoro-5-(piperidylmeihyl)pheny1X3-pyriclylamino)carboxamide;
N43-K(35)-3-adimethylamino)suffonylimethylamino}pyrrolidinyl)methylf 5-
fluorophenyIH3-pyridylamino)carboxamide;
N-p-(g3S)-3-[(ethylsulfonyl)methylamino]pyrrolidinypmethyl)-5-fluoropheny11
(3-       pyddylamino)carboxamide;
N-[(35)-1-(0-fluoro-51(3-pyddylamino)carbonylaminoThheny9methyl)pyrrolidin-
3-       Amethoxy-N-methylcarboxamide;
N-(31((38)-3-(Rdimethylamino)sulfonylimethylamino)pyrrolidinyl)methya-5-
fluorophenylli(6-meihyl(3-pyridyl))aminolcarboxamide;
N13-([(35)-3-[(ethylsulfonyl)methylamino]pyrrolidinypmelhyl)-5-fluorophenyl
][(6- methyl(3-pyridyl))aminolcarboxamide;
N-((38)-11(3-fluoro-5-([(6-meth)1(3-
PYrklY1amlnolcarbony4amino)phenyhmelhAIPYrroliclin-3-0)melhoxy-Nmethylcarbo
namicle;
N45-fluoro-3-([4-(meths4sulfonyl)piperichtl]metht4}phenyt)[(6-melhyl(3-
ppiclyptaminoteatboxamide; N-(5-11 uoro-3-(h1-(methyls
utfonyl)piperidylimethyl)phe nyl)(3-pyridylami no)earboxam hie; methyl
1-[(3-fluora-5-4ffEhmethyl(3-
pyridyl))aminotcarbonylaminotphenyOmelhylipiperidine-4-carboxylate; methyl
1-({3-11uoro-513-pyridylamino)carbanylarnino]phenyl)methyl)piperidine-4-
carboxylate;
({5-W3R)-3-(Kclimethylaminotsulfonyamethylaminotp1periclyltmethyl]-3-
fluorophenyl}amino)-N-(3-pyridy)carboxamicle;
I[5-({(3R)-3-Kethylsultonyltmethylaminotp1periclyltmethyl)-3-fluorophenyqam
ino)-N.(3-       pyricly1)carboxamicle;
N-[(SR)-1-({5-fluora-34(N-(3-pyricly0carbemoyDamino]phenyl}methyl)(3-
pi perkly1)] methoxy-N-methylcarboxamIde;
({5-E3R)-3-ff(dimethylaminotsulfanylimelhylaminojpiperidyhmethyl]-3-
fluorophenyl)amino)-N-(13-methyl(3-pyridy1))carboxamide;
([5-({(3R)-3-Kethylsulfonyltmethylaminotpiperielyl}methy9-3-fluorophenynami
no)-N-(6- 



methyl(3-pyricly1))carboxamicle;
N4(3R)-11(5-fluoro-3-UNI-(6-methyl(3-pyricly1))carbamoyliamino}pheny1tmethy
ly3- pipe rid ylDmethoxy-N-m ethyl earboxa mid e;
NES-fluoro-3{(44methyl(methylsulfonyDaminolpiperidyllme(hyl)pheny103-methyl
(3-       psnidyl))amino]carboxamicle;
N-p-(14-Kethylsulfanyl)methylaminolpiperidyllmethyl)-5-fluorophenyll[(6-met
hyl(3-       pyridyWamino]carboxamide;
N-(3-[(4-41(dimethylamino)sulfonyllmethylaminolpiperidyl)methyl]-5-fluoroph
enylil(6-       methyl(3-pyricly1))amino]carboxamide:
N-(1-[(3-fluaro-5-([(6-methyl(3-pyriclyWamino]carbonylamino}phenyOmethylK4-
piperidylllmethoxy-N-methylcarboxamicle;
N-(113-fluoro-5-03-methyl(3-pyridyl))aminoicarbonylamino}phenyOmethyg(4-
p1peridy1))-N-methylacetemide;
N-[5-fluoro-3-p-[methyl(methylsulfonyl)amino]piperidyllmethyl)phenyl](3-
pyridylamino)carboxamide;
N[3{{4-Rethylsulfonyl)methylaminolpiperidyl}methyl)-5-fluarophenyll(3-
pyrielylamlno)carboxamide;
N-(3[(4-adimethylamino)sulfonynmethylamino)piperidyl)methyl]-5-fiuorophenyl
)(3-       nniclylamino)carboxamide;
N11-(p-fluoro-54(3-pyridylamino)carbonylaminolphenyl}methyl)(4-piperidyl)]m
ethoxy-       N-methylcarboxamide;
N-rl-p-fiuoro-5-[(3-p)nidylamino)carbonylamino]phenyl}melhyl)(4-pfperidyl)]
-N-       methylacetamide;
N-15-fluoro-3-({4-(methyl(niethylsalfonyl)amino]piperidOlmethyl)phenylly4-
fluoraphenyl)aminoicarboxamicle;
N13-{C4-Kethylsulfanyl)methylaminolpipeddypmathyl)-5-fluoraphenyl][(4-
fluorophenyl)aminalcarboxamide;
N43-[(4-(Rdimethylamino)sulfonyilmethylamino)piperidyl)methy11-5-11uorophen
yill(4-       fluorophenA)aminoicarboxamide;
N-C11(3-fluoro-541(4-fluoraphenyDaminolcarbonylamino)phenyl)methy11(4-
piperid y methoxy-N-methylcarboxamid a;
N-[1-[(3-fluoro-5-([(4-11uarophenyI)amino]carbonyIamino)phenyI)methyI](4-pi
peridyI)]-Nmethylacetamide; (tert-butoxy)-N-(11(3-fluaro-5-11(6-methyl(3-
pyriclyi))aminoicarbonylaminojphenyl)methylK4-piperidy1B-N-melhylcarbaxarni
de;
(ted-butoxy)-N11-({3-fluoro-5-[(3-pylidylamino)carbonylamino]phenyl)melhyl)
(4-       piperidyi)1-N-mathylcarboxamicle;
(ted-butoxy)-N4143-11uora-54H4-fluorophenyDaminoicarbonylamino}phenyl)methy
ll(4- 



piperidy0)-N-melhylcarboxamide;
N-(5-11uoro-34[4-(methylamino)PiPaddY1linethYDPhenylX(6-methyl(3-
pyriely1))amino]carboxamide;
N-(541uoro-344-(methylamino)pipeddylimethyl}phans4)(3-pyridylamincdcarboxam
ide;
11(3-fluoro-5-g(6-methyl(3-pyricly0)aminolcarbonylamino}phenyl)methyl]Piped
dine-4-       carboxylic acid;
1-p-9uaro-5-[(3-pyridylamino)carbonylaminolphenS4)methyppiperidine-4-carbox
ylic    acid;
N4(3R)-11(4-11uoro-34[N-(6-rnelhy1(3-pyridy1))carbamoynamino}PhenyOmethyli(
3- piperidyi))methoxy-N-methylcarboxamide;
N-U3R)-1-[(4-fluoro-3-[(N-(6-methyl(3-pyridy1))carbamoyllamino}phenyl)methy
lK3- piperidnethoxy-N-methylcarboxamicle;
N-g3R)-14(4-fluoro-3-0-(6-methyl(3-pseddy1))carbamoygamino}phenyOmethylk3-
plperidy0)-N-methyl(methylethoxy)carboxamide;
N-(3R)-14(4-fluoro-3-EN-(6-methyl(3-pyridyWcarbamoygamino)phenyOmethylk3-
piperidy0)-N-methylacetamide;
N4(3R)-14(4-fluoro-34N-(8-methyl(3-pyriclyWcarbamoyllaminalphenyl)methylppi
pericly0)-N-methylpropanamide;
N-((3R)-114-fluoro-34N-(6-methyl(3-pyricly1))carbamoyliamino}phenyumelhylk3
- p1pericly1))-2-methyl-N-methylpropanamide;
NES.0(3R)-31(terf-butoxy)-N-mothylcarbonylaminolpyrrolicliml)methyl)-2-
fluorophenyl][(6-meLhyl(3-pridy0)amlnolcarboxamicle;
N-(5-([(3R)-3-(methylamino)pyrroliclinylimethy0-2-fluorophenyl)[(6-methyl(3
- pyriely1))amino]carboxamide;
N-(5-(K3R)-3-(melhoxy-N-methylcarbonylamino)pyrroliclinylimethyl)-2-fluorop
henyl)[(6- methyl(3-ppidy4))amlno]carboxamide;
N-(54(3R)-3-(ethoxy-N-methylcarkawlamino)pyrrolidinygmelhyl)-2-fluoropheny1
)[(6- methyl(3-pyridyWamintarboxamicle;
N154((3R)-3-[N-methyl(methylethoxy)carbonylamirto]pyrroliclinyilmethyl)-2-
fluomphenyl][(6-melhyl(3-ppidylDamino]carboxamide;
N4(3R)-11(4-fluoro-3-([(13-methyl(3-
pyridyWaminolcarbonylaminolphenyOmethygpyrrolidin-3-y1)-N-methylacetamide;
N-(5-14-(N.N-climethylcarbamo)1)pipericlylimelhyl)-3-fluaropheny4X(6-methy4
(3- pyridy1))aminoicarboxamide:
N-(3-fluoro-5-ff4-(N-methylcarbamayl)pipericlyamelhAphenylli(6-melhyl(3-
pyridy1))amino]carboxamide;
114(38)-11(4-11uoro-3-([(6-inethyl(3-pyridyl))amino]carbony4amino)phenyl)me
thylK3- pipericIAD(tert-butoxy)-N-methylcarboxamide;-
N-(54(3S)-3-(methoxy-N-methylcarbonylamino)pyrroliclinyllmethyl)-241uoraphe
ny1)[(6- melhyl(3-pyricly1))amIno]carboxamide;
N-(54(38)-3-(ethoxy-N-methylcarbonylamino)pyrroliclinyllmethyl)-2-11uorophe
nyl)((6- melhyl(3-pyridyl))aminoicarboxamide;
N15-([(35)-31N-methyl(me(hylethoxy)carbonylamino]pyrrolidinyl}me(hyl)-2-
fluorophenyl][(6-methyl(3-pyricly)amino]carboxamicle; 



N-K3S)-1-[(4-fluoro-3-([(6-methyl(3-
pyridylpamino]carbanylamino)phenyl)methylipyrroMin-3-y1)-N-methylacetamide;
N4(3S)-1-[(4-fluoro-3-(g6-methyl(3-
pyriclyThaminolcarbanylamino)phenyl)methylipyrralidin-3-y1)-NmethOPrOpanami
de; N4(38)-1-[(4-11uoro-3-([(6-melhyl(3-
pyriclyo)amino]carbanylamino)phenyl)melhylipyrrolidin-3-y1)-2-methyl-Nmethy
lpropanarnicle;
N-(2-fluoro-5-([4-(methoxy-N-methylcarbonylamino)pipericlygmethyllpheny4)[(
6- melhyl(3-pyridyl))amino]carboxamide;
N-(5-(144ethoxy-N-melhy1carbonylamino)piperidylimethy1}2-fluoropheny01(6-me
thyl(3- pyricly1))aminolcarboxamicle; N[2-fluora-5-((41N-me thyl(methyl
elhoxy)carbonyla ml no] pipericIA) me(hyl)phenyl][(6- m elhyl(3-pyddyl
))aminolcarboxam ids; N411(4-fluoro-3-([(6-m
eihyl(3-pyridy0)amlno]carbonylam i no) p henyl)m ethy11(4- pi perid 1
))-N-m ethyl acetamide; N-(1-K4-fluaro-3-([(6-m ethy1(3-priclyMa
minoicarbonyl am i no}phenyl )m ethyl](4-       piperid yl))-N-m ethyl
propanam ide;
N-(11(4-fluoro-3-([(6-methyl(3-pyriclymaminoicarbonylamino}phenyOmethyll(4-
piperidy1))-2-methyl-N-methylpropanamicle;
N-g3R)-11(4-fluoro-34(6-methyl(3-
pyridy0)amino]carbonylamlno}phenyOmethyllpyrrolidin-3-y1)-Nmethylpropanamid
e; N4(3R)-11(4-fluoro-34[(6-methyl(3-
pyridyWaminalcarbonylaminolphenyOmethApyrrolidin-3-y1)-2-methyl-Nmelhylprop
anamide; N-[(38)-11(4-fluoro-3-([(6-methyl(3-pyr1 dylilam inolcarba nyla mi
no)p he nyOm ethyll(3- pi pe rldyl )}methoxy-N-methyl carboxam ide; N4(35
)-11(4-nuor0-34(6-methyl(3-pyridyWa ml nolcarbo nylami no)p he
nyl)methyll(3- pi peddyl )}ethoxy-N-melhylca rboxamid e; N-K3S )-1-[(4-flue
ro-34[(13-methyl(3-pyridRam I nolcarbonyla ml no)p he nyl )m ethyll(3- pi
peridyl B-N -methyl(methyl ethoxy)carboxamicle;
N-{(3.5)-11(4-11uoro-3-ff(6-methyl(3-pyridy1))amino]carbonylamino)phenyl)me
lhylK3-       pipericlAWN-melhylacetamide;
N4541(3S)-3-(melhylamino)pipeddygmethyl)-2-fluoropheny1)[(6-methyl(3-
pyricly0)aminoicarboxamide;
N4(38)-1-[(4-fluora-3-([(6-methyl(3-pyridyMaminoicarbonylamino}phenyl)methy
ll(3-       piperidy1))-N-methylpropanamicle;
N-g3S)-114-fluoro-3-([(6-methyl(3-pyricly1))aminalcarbonylamino)phenyl)meth
ylK3-       pipericly1)}-2-methyl-N-rnelhylpropanamide:
N-(3-([4-(RN-climethylcarbamoyl)pipericlygmethyl)-5-fluorapheny1X3- 



pyriclylamino)carboxamide;
N-(5-11uoro-3-0-(N-methylcarbamoyl)piperidAmethyl)phenyl)(3-
pyridylamino)carboxamicle;
N-(2-fluora-5-[(4-melhoxypipeddyi)methyl]pheny1H(6-melh0(3-
pyddy1))amino]carboxamicle;
N-(241uoro-5f(4-piperidylpiperidyl)methyUphenyl11(6-methyl(3-
pyridy1))amino]carboxamicle;
N-(5-0-(cyclohexAmethoxy)piperidyl]methyl)-2-fluoropheny1)1(6-methyl(3-
pyddy1))amino]carboxamide;
N42-fluoro-51(4-propoxypiperidyl)methyl]phenyOR6-melhA3-
pyridy1))aminolcarboxamide;
N-(2-fluoro-5[(4-methylpiperidyl)methyl]pheny1)[(6-methyl(3-
pyddylpaminalcarboxamide;
N-12-fluoro-5-(14-[methyl(methylsulfonyhamino]ptpericlyl}methyOphenyl][(6-m
ethyl(3- pyridyl))aminoicarboxamicle;
(terhbutoxy)-N41-[(4-fluoro-34(4-fluorophenyhaminoicerbonylamino)Phenyhmeth
yly4p1peridy1))-N-methylcarboxamide;
N-(2-fluoro-54J4-(methylamino)pipericlylimethyl}pheny1)[(4-
fluorophenyl)amina]earboxamicle
N-[2-fluoro-5-(144methyl(methylsulfonyltamino]piperielyl)methyl)phenyll[(4-
fluorophenyl)amino]carboxamicle;
N45-({4-KethylsutfonyOmelhylaminolpipericlyhmethyl)-2-fluorophenyl][(4-
fluarophenyl)amino]carboxamicle; tert-butyl
(35)-3-{J(4-fluoro-3-([(6-methyl(3-
pyridyWaminoicarbonylamino}phenyOmethyllmethyiemino)pyrronclinecarboxylatet
methyl (35)-34(4-11uoro-3-[[(6-methyl(3-
pyridyl))amino]carbonylaminolphenyhmethylimelhylamino)pynolldlneearboxylate
; methyl (3R)-31[(4-11uoro-34[(6-methyl(3-
pyridyl))aminolcarbonylamino}phenyhmethyllmethylaminoThyrrolidinecarboxylat
e; N-(5-E(3S)pyrrolidin-3-yl)methylaminoynethy0-2-Iluorophenyly(6-methyl(3-
pyricly1))aminoicarboxamide; tert-butyl (3R)-34f(4-fluaro-3-([(6-methyl(3-
pyridyl))arninoicarbonylaminotphenyhmethyllmethylaminolpyrrolidinecarboxyla
te;
h1-(5-(K(3R)pyrroliclin-3-ylynelhylaminolmethyl)-2-fluoropheny1X(6-melhyl(3
- pyriclyWaminolcarboxamtde;
N-ethyl-N411(4-fluoro-3-ff(6-methyl(3-pyridy4))amino]carbonylamino)phenyOme
thyll(4- aiperidyl))methoxycarboxamide; 



ethoxy-N-ethyl-N-(11(4-11uoro-3-([(6-methyl(3-
pyridyl))amino]carbonylamino)phenyl)methylK4-alpericly1Dcarboxamide;
N454(41ethyl(ethylsulforwl)amino]pipeddyllmethyl)-2-fluorophenyl][(6-methyl
(3-       pridylflaminoicarboxamide;
N-ethyl-N414(4-fluoro-34[(6-melhyl(3-Pyridy1))amino]carbonylamino1phenyOmet
hyg(4- piperidy1)}acetamide; methyl 4-([(4-fluoro-3-([(6-methyl(3-
pyridylpaminolcarttanylemino}phenyOmethyllmethylamino}aipeddinecarboxylate;
N-(54(1-aceb,4(4-piperidy9)methylamino]methyl)-2-fluoroPheny1)[(6-methyl(3-
pyridyl))aminolcarboxamide;
N-(5-(f[1-(elhylsulfony9(4pipeadyl)jmethylamino)methyl)-241uorophenyl][03-m
ethyl(3- pyddylflaminolcarboxamide;
(S)-N-(143-fluoro-5-(3-(6-methylpyridin-3-yOureido)benzsd)PiPeridin-3-y1)-N
-methy(N.N1'-climethylamino)sulfonamicle;
(S)-N-(1-(3-fluoro-5-(3-pyrldin-3-ylureido)benzyl)piperidin-3-y1)-N-methy.(
N'Ndimethylamino)sulfonamide.    At least one chemical enlity of Claim 1.
wherein the compound of Formula 1c is
N-E5-fluore-3-({4-[methyl(methylsulfanyl)amino]pipedyllmethyl)phenyl][(4-
fluorophenypamino]carboxamide.  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
pharmaceufical 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 head failure. 












